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Abstract  

The high prevalence of motorcycle injuries in Vietnam and Low- and Middle-Income 

Countries are recognised as a major public health issue due to its substantial contribution to 

the burden of disease (1). Motorcycle crash survivors face life-long lasting effects from 

injuries, often leading to a decrease in general health, quality of life and employment status 

(2). With increased survival rates post-injury, research is needed to evaluate the recovery 

status of survivors post-discharge, and to identify residual needs. This study aimed to 

identify risk factors for hospitalised motorcyclists due to a motorcycle crash in Vietnam; and 

determine changes in health-related quality of life (HRQoL), functional status, pain, return 

to work/study (RTW/study), and depression at baseline (time of injury), 6 and 12 months 

post motorcycle injures, and factors associated with poor outcomes.  

This prospective longitudinal cohort study recruited 352 adult motorcyclists who were 

injured as the result of a crash and were admitted to hospital for more than 24 hours between 

June 2017 and January 2018. The inclusion criteria were: a commuter motorcyclist involved 

in a motorcycle crash; aged 18 years and over; and a resident of Ho Chi Minh City (HCMC), 

Vietnam. Exclusion criteria were: cognitive impairment due to the crash (determined by a 

physician); severe physical condition (e.g., stroke, paralysis); not able to provide informed 

consent; unable to remember the events of the crash; referral to another hospital; did not 

speak Vietnamese; and the researcher unable to approach the patient at the hospital or home.  

Participants were consecutively approached by the researcher after screening basic 

information for eligibility from the admission list at the emergency department of Gia Dinh 

hospital. Eligible participants were provided with information about the study including its 

purpose, their involvement in the study, and confidentiality of information provided. Written 

consent was obtained by the researcher before any data were collected. Information was 

collected at three time points: at the time of the hospital admission, at 6 months, and 12 

months post-injury. First data collection included a review of participant’s medical records 

and face-to-face interview. The second and the third interview were conducted by a 

telephone or face-to face, depending on the participant’s preference.  

Information related to injury details (injury severity, length of stay in the hospital, blood 

alcohol concentrate, and disease co-morbidities) was obtained from medical records. Socio- 

demographic characteristics, crash details and health outcomes were collected by a research-

administrated questionnaire. Health-related quality of life (HRQoL) was assessed using the 
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SF12-v2 and EQ-5D-5L. Depression was assessed using the Center for Epidemiological 

Studies Depression Scale (CES-D). Pain intensity was assessed by Numeric pain Rating 

Scale (NPR). Functional status was assessed using the Lawton Instrumental Activities of 

Daily Living scale (LADL). The questionnaires were translated into Vietnamese and then 

back to English by two independent translators. A pilot study of 20 injured motorcycle 

patients was conducted to test the appropriateness of the questionnaire for a Vietnamese 

population.  

Descriptive and inferential statistics were performed to describe the sample and examine 

differences/changes over the study period. Logistic regression analysis was undertaken to 

determine risk factors for injury severity following a motorcycle crash after adjusting for 

potential confounders. Multilevel regression models were undertaken to assess the changes 

in health outcomes including HRQoL, pain intensity, functional status, RTW/study, and 

depression.  

A total of 441 participants who presented at the ED of the Gia Dinh hospital following 

motorcycle crash were reviewed, 378 eligible injured motorcyclists were approached by the 

researcher, of which 26 refused to participate. The sample at baseline was 352 participants. 

A total of 301 participants completed the second assessment at 6 months post-discharge 

(response rate: 81.3%); and 284 completed the third assessment a 12 month post-discharge 

(response rate: 80.7%).  

The findings showed that young males accounted for 67% of hospitalised motorcyclists and 

their mean age was 40.9 (standard deviation (SD) =15.3) years. High-risk behaviours for 

motorcycle injuries were unlicenced (41%), drinking-driving (46.5%), not wearing a helmet 

(13%), speeding (26.4%), and using a mobile phone while riding (9%). The findings showed 

that the majority of crashes were multi-vehicle crashes (73.3%), of which 52.3% of crashes 

involved two motorcycles and 21% involved a motorcycle and car/truck.  

The most common site of motorcyclist injuries was the extremities (58.2%), followed by the 

head (32.1%) and external (surface) (12.8%) injuries. The mean length of hospital stay was 

8.1 days (SD=6.3), ranging from 1 to 51 days (median = 7; Inter quartile range (IQR) = 4-

36). The mean Injury Severity Score (ISS) was 7.3 (SD=4.1), ranging from 1 to 26 (median 

= 8.5; IQR = 1-22). In total, 25% of patients were injured in at least two body regions and 

nearly 7% of hospitalised motorcyclists suffered a severe injury. The results of multiple 

logistic regression analysis found not being licensed to ride a motorcycle (adjusted odds ratio 
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(AOR) = 3.32; 95% CI: 1.18-9.34) and crashing at night-time (AOR = 4.28; 95% CI: 1.33-

13.78) were significantly associated with increased injury severity among hospitalised 

motorcyclists. 

Compared to baseline, the Physical Component Scores of the Short Form 12- version 2 (the 

SF12 PCS) reduced by 6.61 points (95% CI: -8.21;-5.03) at 6 months and 5.12 points (95% 

CI: -6.74;-3.51) at 12 months post-injury. The Mental Component Scores of the Short Form 

12- version 2 (the SF12 MCS) also reduced by 4.23 points (95% CI: -5.99;-2.47) at 6 months 

post-injury but increased by 1.29 point (95% CI: -0.49, 3.08) at 12 months post-injury. 

HRQoL measuring by the EQ-5D VAS score decreased by 10.41 points (95% CI: -11.49, -

9.33) at 6 months and 6.48 points (95% CI: -7.58, -5.38) at 12 months post-injury. Being 

female (p<0.05), increasing age (p<0.05), and length of stay in the hospital (p<0.05) were 

significantly associated with poorer HRQoL. 

Of the 352 participants in the study, 318 (90.3%) were working or studying before the injury. 

The proportion of motorcyclist RTW/study was 59.6% at 6 months and 82% at 12 months 

post-injury. Results of a multiple logistic regression for risk factors of delayed RTW/study 

indicated that greater length of stay in the hospital (AOR=0.95, 95% CI: 0.91-0.98), lower 

education levels (AOR=0.51; 95% CI: 0.31, 0.85), aged between 35 and 54 years 

(AOR=0.21; 95% CI: 0.06, 0.72), a higher ISS (AOR=0.85; 95% CI: 0.77, 0.93) had 

significantly lower odds of RTW/study. Higher SF12 PCS (AOR=1.14; 95% CI: 1.09, 1.20) 

and SF12 MCS (AOR=1.04; 95% CI: 1.00, 1.09) had significantly higher odds of 

RTW/study.  

Pain scores improved significantly at 6 months (β=-3.31, 95% CI: -3.61, -3.01) and 12 

months post-injury (β=-3.62, 95% CI: -3.92, -3.32) compared to the time of injury. Risk 

factors for more pain included being female (β=0.52, 95% CI: 0.18, 0.87) and aged over 55 

years (β=0.45, 95% CI: 0.38, 0.89). Participants with higher SF12 PCS (β =-0.03, 95% CI:-

0.04, -0.02) and MCS (β=-0.02, 95% CI:-0.03, -0.01) had significantly lower pain scores.  

Functional status also increased significantly by 2.89 points (95% CI: 2.64, 3.13) at 6 months 

and by 3.51 points (95% CI: 3.27, 3.75) at 12 months compared to baseline. Risk factors for 

lower functional status scores included aged over 55 years (β=-0.59, 95% CI: -0.93, -0.24) 

and higher ISS (β=-0.05, 95% CI: -0.08, -0.02). Participants with higher PCS (β=0.02, 95% 

CI: 0.01, 0.03) and SF12 MCS (β=0.02, 95% CI: 0.01, -0.03) had significantly higher 

functional status scores. 
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Depression scores increased significantly by 4.65 points (95% CI: 3.29, 60.2) at 6 months 

post-injury compared to pre-injury, but were similar to the pre-injury scores at 12 months 

post-injury. Females (β=3.10, 95% CI: 1.48, 4.72), those aged over 55 years (β=2.74, 95% 

CI: 0.38, 0.89), longer length of stay (LoS) in the hospital (β =0.16, 95% CI: 0.04, 0.29) had 

significantly higher depression scores.  

This study highlighted risk factors, as well as the heath impact of motorcycle injuries on 

hospitalised motorcyclists. These findings have implications for practice, policy and 

research in Vietnam. In particular, the findings of this study suggest the need to improve the 

driving licence system, street lighting, make motorcycle traffic law enforcement more 

effective and ensure safe motorcycles to reduce motorcycle injuries. While post-crash care 

such as early access to rehabilitation centers may improve the long-term health outcomes 

among hospitalised motorcyclists in Vietnam. National road safety interventions need a 

combination of strategies including education and awareness raising; road safety 

management; road infrastructure; vehicle and driver; enforcement; rescue and medical aid 

in order to reduce the risk factors that potentially contribute to road traffic crashes in 

motorcycle riders in Vietnam.   
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Chapter 1. Introduction 

Overview 

This chapter provides the rationale for the research into the long-term health outcomes of 

those who have experienced a motorcycle injury in low- and middle-income (LMICs) in 

particular, Vietnam. It outlines the significance, objectives and research gaps.  

1.1 Background 

Significant of road traffic injuries and motorcycle injuries in LMICs 

The data show that LMICs bear about 90% of road traffic injuries (RTIs) and deaths globally, 

in which motorcycle crashes comprise up to 70% of RTIs and 34% of deaths (3) (4-6). 

Globally motorcycle riding has become a popular form of travel, particularly in large cities 

(7) due to increased traffic congestion, limited inner city parking, increased in petrol prices 

and motor vehicles are less expensive (8). Unfortunately, the increased use of motorcycles 

has been accompanied by an increase in the proportion of motorcycle-related injuries and 

fatalities, especially in LMICs (1).  

Motorcycle injuries in Vietnam 

In Vietnam, motorcycle crashes contribute to most RTIs and deaths. The World Health 

Organization (WHO) estimates that 14,000 people die from RTIs in Vietnam annually, with 

59% of these deaths being motorcyclists (6, 9). In recent years, dramatic economic growth 

and the improvements in living standards, has resulted in Vietnam experiencing a rapid 

growth in motor vehicles, with motorcycles being the vehicle dominating the traffic flow on 

mixed road networks (Figure 1.1) (10).The large number of motorcycles in Vietnam has 

been accompanied by an increase in the number of motorcycle fatalities and disabilities. The 

national data shows that between 21 and 24 people are fatally injured on the road each day 

due to motorcycle crashes in Vietnam (11, 12). Because of the predominance of motorcycle 

injury to the overall incidence or road crash injuries in Vietnam, it is important to determine 

characteristics, and risk factors for motorcycle injuries in crashes. Moreover, additional 

research is needed to detect residual patient needs post-discharge in culturally specific 

contexts.  
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Figure 1.1. Traffic congestion in Vietnam 

 

1.2 Measuring the long-term health outcomes following road traffic injuries  

Road Traffic Injuries (RTIs) are a leading cause of fatalities and disabilities which place high 

demands on medical and societal costs (1). Over the past decades, improvements in trauma 

care, especially in high-income countries (HICs) has resulted in a significant increase in case 

morbidity rates, which increases the number of non-fatally injured people at risk of serious 

long-term disability (13, 14). Determining the long-term health outcomes following RTIs is 

increasingly recognised as an important milestone in evaluating the recovery status of 

patients post discharge, as well as identifying residual patient needs (13, 15). There are some 

outcomes which should be considered during the collection of trauma care data such as 

health related quality of life, pain, and physical activity (2, 16-18).  

Health related quality of life and motorcycle injuries 

Health related quality of life (HRQoL) is an excellent indicator of an individual’s physical 

and mental health, capturing self-perceived health status among injured populations (2, 19). 

Research to date indicates that non-fatal injured patients often experience significantly lower 

HRQoL compared to other patients and the general population, and do not return to their 

pre-injury health (20-23). Most of these studies have found that HRQoL among injured 

populations improved after discharge (20, 22).  
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The findings reported the improvement in HRQoL of injured patients over 12 months post-

injury however, is disparate. Several studies reported that HRQoL improved in the period 

between baseline (discharge) and 12 months post-injury (24-28) while other studies 

indicated that HRQoL had not changed in this period (29, 30). In addition, research into 

HRQoL following motorcycle injuries in LMICs and Vietnam is still limited.  

Pain and motorcycle injuries 

 Chronic pain is commonly reported by many people involved in RTIs (31). Previous 

research has shown that chronic pain was present in 45% to 63% of RTI patients one year 

after discharge, but this was dependent on the injury severity (31-34). Although the incidence 

of chronic pain decreased over time compared to admission or discharge (35, 36), many of 

the injured patients still suffered work disability due to pain (37). Studies on pain following 

motorcycle injuries are limited, especially in LMICs. 

Depression and motorcycle injuries 

Depression and anxiety are common consequences post-injury. The prevalence of depression 

has been found to be 28% to 42% in injury survivors after over 12 months post-injury (38-

41). However, the change in depression between pre-injury and post-injury has not been 

widely measured. There are few studies evaluating the change in depression before and after 

motor vehicle injuries in HICs (40, 42). For example, a longitudinal study investigating 

severity of depression following traumatic injury in Australia showed the mean score of 

depression reduced over the time of the study (40). In particular, 40% of patients were 

classified as having symptoms of depression above the normal range at 3 months post-injury, 

and 23.9% at 6 months following injury. Another study in Europe showed a statistically 

significant change in depression scores between the time of admission (baseline) and after 6 

months post-injury but there were no statistically significant changes in depression scores 

between baseline and 12 months follow-up nor between the 6 months and 12 months follow-

up.  

Research describing the depression of motorcyclists involved in a motorcycle crash in 

LMICs is limited. In Vietnam, depression is increasingly recognised as a public health issue 

for all age groups, affecting up to 41% of the population (43-45). However, research 

examining depression following a motorcycle injury in Vietnam has not been undertaken. 
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Functional outcomes and return to work/study (RTW/study) and motorcycle injuries 

Measuring functional outcomes and RTW/study following traffic injuries have been 

recognised as an important component of quantifying the burden of trauma (2) (17, 18, 46). 

Research to date has indicated that between 21% (47) and 70% (48, 49) of those experiencing 

non-fatal RTIs have functional limitations, and between 28% (50) and 85% (46, 51, 52) 

RTW/study after 12 months post-injury while about 20% did not return to work three years 

post-injury (53).  

There is evidence that functional status as well as the proportion of RTW/study among those 

who sustained major injuries improved over time (21). Gabbe et al. (2016) (46) conducted a 

study following up 8844 adults with major trauma from discharge to 24 months post-injury 

in Victoria, Australia, measuring function and return to work/study. This study reported that 

despite improvement in outcomes over the study period, ongoing disability was common at 

24 months post-injury. 

Although there has been significant number of studies focusing on function and RTW/study 

among RTIs population (47, 54, 55), minimal research has been conducted into the health 

outcomes for injured motorcyclists, particularly on LMICs.  

 

1.3 Research gaps on non-fatal motorcycle injuries  

Motorcycles have always been one of the riskiest forms of road transport. In Vietnam, 

motorcycle riders are involved in more than 70% of road traffic crashes, making up more 

than half the traffic crash-related casualties and injuries (6). Despite the burden of injury 

associated with motorcycle crashes in Vietnam, few comprehensive studies have examined 

the types of injuries sustained by those motorcyclists’ who are hospitalized. Instead, most 

studies have primarily focused on fatalities, comparing riders with and without helmets, and 

trends in head injury following the changes of motorcycle helmet laws (56, 57). Other studies 

have examined the cost of brain trauma sustained in motorcycle crashes but did not take into 

account the patterns, and risk factors of injured motorcyclists involved in motorcycle crashes 

(58 , 59).  

Little is known about the long-term health outcomes following motorcycle injuries. 

Therefore, it was identified that a prospective study was needed to understand the changes 

in health outcomes post motorcycle injury, providing evidence to assess the burden of these 

injuries in Vietnam.  
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There are a number of limitations from previous research that need to be considered in the 

context of motorcycle injuries in Vietnam. Firstly, previous research has been conducted in 

HICs where the purpose of use, type of motorcycle and infrastructure are totally different to 

LMICs (60, 61). Therefore, generalisation of the findings from HICs to LMICs may not be 

appropriate. Secondly, studies have predominantly measured the health outcomes at one 

point after injuries (60), and therefore these studies were unable to examine changes in health 

outcomes over time. Only one study has examined the change in health outcomes six months 

post-injury (61), however, this follow-up period may not be adequate to assess the long-term 

health outcomes (28). Thirdly, the sample size of a previous study was small, only including 

96 participants (60), which impacts the ability to generalise the findings to the broader 

population. Finally, there has been no research examining the effect of factors, such as 

socioeconomic characteristics, injury severity and lengths of stay in the hospital on changes 

in health outcomes over time post-injury. In efforts to fill this gap, this study aims to achieve 

the following. 

 

1.4 Study aims and specific objectives  

Aims  

The overall aim of this study was to identify risk factors, and the long-term health outcomes 

of commuter motorcyclists aged 18 and over involved in motorcycle crashes in Ho Chi Minh 

City (HCMC), Vietnam. 

Specific objectives: 

1. Describe the characteristics (demographics, crash characteristics, injury patterns, injury 

severity, hospital length of stay) for commuter motorcyclists aged 18 and over who are 

hospitalised due to a motorcycle crash in HCMC, Vietnam. 

2. Describe risk factors for a motorcycle crash and the long-term health outcomes (function, 

pain, depression, return to work and health-related quality of life) of commuter 

motorcyclists aged 18 and over who are hospitalised due to a motorcycle crash at 

baseline, 6 months and 12 months post-injury in HCMC, Vietnam. 

3. Develop recommendations to improve the long-term health outcomes for injured 

commuter motorcyclists. 
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1.5 Significance of the study  

Motorcyclists are vulnerable road users who have a higher risk of injury and death when 

involved in road traffic crashes compared to other road users. It has been estimated that the 

risk of death from a motorcycle crash is 50 times higher than cars for every kilometre 

travelled, or the risk of injuries is nine times higher than that of cars (62, 63). Motorcycle 

crash survivors may experience disfigurement by the loss of body parts and/or extreme 

scarring, chronic pain, decreased mobility and psychological distress. Despite this, there is 

minimal information about the long-term health outcomes of injured motorcyclists, 

especially in LMICs including Vietnam where motorcycles are the predominate means of 

transport.  

This study is the first prospective longitudinal study to measure long-term health outcomes 

as well as risk factors for motorcycle injuries in Vietnam. Findings from this study will 

provide evidence to support better understanding of the characteristics of motorcycle injuries 

in Vietnam and other LMICs, and highlights important information for health professionals 

to improve the long-term health outcomes for injured motorcyclists as part of injury 

management in a timely manner. This study ultimately aims to improve injured motorcyclists’ 

health outcomes.  

 

1.6 Outline of the thesis  

This is a hybrid thesis comprising an introduction (Chapter 1); literature review (Chapter 2); 

methodology (Chapter 3); results (Chapter 4); discussion, conclusion and recommendations 

(Chapter 5), and other supplementary parts of thesis. 

The organisation of the thesis is as follows: 

Chapter 1 presents the rationale for the study by describing the public health issue of 

motorcycle injuries from LMICs perspective and within a Vietnamese context. Research 

gaps of long-term health outcomes among injured motorcyclists as well as recommended 

health outcome measurements following road traffic injuries are presented. The aim, specific 

objectives and significance of the study are also included in this chapter. 

Chapter 2 reviews the current literature on the global burden of road traffic injuries and 

particularly motorcycle injuries. This chapter provides information on characteristics and 
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risk factors for motorcycle injuries; and reviews current literature on the long-term outcomes 

of road traffic injuries and motorcycle injuries.  

Chapter 3 provides a description of the methodology of the study, including the study design, 

study setting, data collection instruments and questionnaires used, statistical analysis, and 

ethical consideration.  

Chapter 4 presents the detailed results of the study. 

Chapter 5 presents the discussion, recommendations for future research and conclusion. 
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Chapter 2. Literature review 

Overview 

This chapter provides an overview of the current literature on road traffic injuries (RTIs), 

motorcycle injuries and long-term outcomes following these injuries, and then identifies 

gaps that require further research. The literature review has been divided into five sections: 

an overview of the global burden of road traffic injuries; an overview of the global burden 

of motorcycle injuries; background information on the Vietnam context; information on the 

characteristics and risk factors for motorcycle injuries; and reviews the current global 

literature on long-term outcomes of motorcycle injuries and road traffic injuries.  

Search strategy  

A literature search was conducted using the following electronic databases: Medline; 

ProQuest; PubMed; Scopus; Web of Science; ScienceDirect; the Cochrane Library; 

SpringerLink; Taylor & Francis; Transport Research International Documentation; Ovid; 

CINAHL; and Google Scholar. The search strategy consisted of a key word search either 

individually or combined using “AND” including: “motorcycle”, “motorcyclist”, “powered 

two-wheelers”, “scooters”, “injuries”, “crashes”, “accidents”, “trauma”, “road traffic”, 

“motor-vehicles”, “long-term outcomes”, “long-term impairment”, “health outcomes”, 

“health status”, “quality of life”, “health –related quality of life”, “psychological outcomes”, 

“physical disability”, “pain”, “return to work”, “depression”, “post-traumatic stress”, 

“functional status”, “mental health”, “functional limitation”, “developing countries”, “Low-, 

middle-income countries”, “high-income countries”, “Vietnam”.  

 

2.1 The Global Burden of Road Traffic Injuries  

2.1.1 Health burden of Road Traffic Injuries 

Road Traffic Injuries (RTIs) account for a substantial and increasing level of mortality and 

burden of disease. Globally, in 2016, approximately 1.35 million people were fatally injured 

and over 78 million people were non-fatally injured or disabled due to a road traffic crashes 

(1, 64). The World Health Organization (WHO) estimates RTIs are responsible for nearly 

3,700 fatalities every day (1). Currently, RTIs are the leading cause of death worldwide for 

children and young adults aged between 5 and 29 years. It is also the eighth leading cause 



9 

 

of death for all age groups surpassing infectious diseases such as diarrhea, tuberculosis and 

HIV/AIDS.  

The WHO “The Global status report on road safety 2018” reports that the number of RTIs 

and fatalities are continuing to climb globally (1). It is estimated that the rate of fatalities 

from RTIs has been increasing 46% globally since 1990 and there has been a 144% increase 

in South Asia between 2000 and 2020 (65, 66). Current trends suggest that RTIs will become 

the seventh leading cause of death and disability globally by 2030 unless immediate and 

effective action is taken (1). 

 While there has been an increase in low- and middle-income countries (LMICs), there has 

been a downward trend in road traffic deaths in high-income countries (HICs) (see Figure 

2.1). The reported reasons for this increase in LMICs include rapid urbanisation, poor safety 

standards, lack of road traffic enforcement, people driving distracted or fatigued, or under 

influence of the alcohol and drugs, speeding and failure to wear seat-belts or helmets (1, 67, 

68) 

 

Source: WHO 2018 (page 50) 

Figure 2.1. Rates of road traffic fatalities per 100,000 population by regions: 2013, 2016 

LMICs bear the greatest burden of RTIs and fatalities (1, 69, 70) with approximately 90% 

of worldwide road traffic fatalities occurring in these countries. The WHO reports a fatality 

rate of 27.5 per 100,000 population in LMICs RTIs, which is more than three times that of 
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HICs, where the fatality rate is 8.3 per 100,000 population(1). Furthermore, vulnerable road 

users -motorcyclists, cyclists and pedestrians - account for a much greater proportion of road 

traffic fatalities in LMICs than in HICs (71). Pedestrian fatalities make up about 40% of all 

road deaths in LMICs while motorcycle users comprise 43% and 36% the deaths in 

Southeast Asia and Western Pacific, respectively (72, 73). 

 

2.1.2 Economic burden of Road Traffic Injuries  

Globally, RTIs pose a substantial economic burden that can be quantified using disability 

adjusted life years (DALYs) and financial resources. Annually, the global cost of RTIs has 

been estimated to be US$518 billion, costing governments 3% of global gross domestic 

product (GDP), from 2.35% to 2.7% (74) of GDP in HICs and up to 5% of GDP in LMICs 

(72). A study that estimated global burden of injuries found that between 1990 and 2013 

road injury DALY rates declined by 15.7% among high income regions such as Western 

Europe and Australasia but increased by 6.5% in South Asia and by 35.2% in South Sub-

Saharan Africa (75).  

The economic costs associated with RTIs in HICs mainly relate to medical, insurance and 

legal costs (76) (72) (77, 78). In LMICs, the death of a male of working-age reduces the 

income of the household and leads to significant direct and indirect economic losses to the 

country (72, 79). Recent studies on the household level economic burden of RTIs in LMICs 

indicated more than 50% of households with a RTI case experienced a decline in income, 

food consumption and an increase in debt (66, 79, 80 ).  

 

2.1.3 Societal burden of Road Traffic Injuries  

Societal burden of RTIs has received increasing attention globally because information can 

provide insight into the consequences of road crashes for the economy and social welfare, 

essential for evidence-based policy making. However, most of the evidence on the social 

impacts of RTIs is available from HICs. An international analysis showed that in HICs the 

social costs of RTIs ranged from 0.5% to 6.0% of the GDP (74). In 2011, European research 

found that there was over 30,000 fatalities and over 120,000 individuals with permanent 

disabilities due to RTIs, impacting nearly 150,000 families (81). In addition, since 1971 more 

than 130,000 individuals in England and Wales (about 1.1 percent of the total population) 



11 

 

have lost a close family member in a fatal RTI, resulting in poor mental health and other 

consequences for the family unit (82).  

Evidence of the long-term societal impact of RTIs in LMICs is limited. Which is mostly due 

to poor data from the health information system and financial records in LMICs (72, 83). 

Few studies examining the social impact of RTIs have demonstrated that the families and 

friends of people injured in crashes experienced financial, physical, social, and 

psychological stress (84-87). Furthermore, a study conducted by Mock et.al showed that 

families and friends of those sustaining a RTI had to change work patterns to provide care 

for their injured relative. In addition, children in some households lacked supervision or had 

to leave school (88).  

 

2.2 Global burden of motorcycle related injuries 

2.2.1 Definitions of motorcycles  

“Motorcycles are defined as two- or three-wheeled motorcycles, off-road motorcycles, 

mopeds, scooters, mini bikes, and pocket bikes (p.1)” (63). The motorcycle rider is defined 

as the person directly operating the motorcycle and the passenger is the person who is sitting 

on the motorcycle but not operating the motorcycle. The motorcyclist is referred to as either 

the rider or passenger (63).  

 

2.2.2 The global rise of motorcycling, diversity of motorcycle styles and uses.  

Globally, the number of registered motorcyclists has grown significantly during the last 

decade, with the largest increase in Asia (7). According to the WHO “Global Status Report 

on Road Safety 2015”, between 2010 and 2013, the number of motorcycles worldwide 

increased by 27% (72) and  rose by a further 10% between 2013 and 2016 (1).  

 It is estimated  that there were over 380 million motorcycles worldwide (89), of which 77% 

were in Asia, 16% in North America and Europe, 5% in Latin America, 1% in Africa and 1% 

in the Middle East (90). In Asian cities, it is estimated that that there are 196 motorcycles 

per 1,000 individuals, which is seven times the average for the rest of the world (7). 

Motorcycles come in different forms and are used for different purposes by those living in 

HICs and LMICs. The majority of motorcycles in Asia are ‘scooters’ with an engine capacity 

from 50cc to 250cc. They are used for commuting in both urban and rural areas, and are 
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often a family vehicle because of their suitability for travelling on narrow streets, their low 

purchase price, low insurance premiums, and ease of parking (12). In contrast, in HICs 

motorcycles are primarily used for recreation or sport (3, 90, 91). 

 

2.2.3 Excessive risk for injuries and deaths of motorcyclists 

Motorcyclists are vulnerable road users who have a higher risk of injury and death compared 

to those driving other motor vehicles (e.g. cars, trucks) due to less protection, making them 

vulnerable at even relatively low velocity collisions (62) According to Department for 

Transport (2017) (63), globally motorcyclists were nearly 50 times more likely to 

experience a RTI, and per kilometre of road travelled, were between nine and 35 times more 

likely to die in road crashes compared to car drivers. In Malaysia, a Middle Income Country 

(MIC) it is estimated  that motorcycle fatalities  were three times higher than car fatalities, 

six times higher than pedestrian fatalities and about 50 times higher than bus passenger 

fatalities (62, 92).  

 Riding a motorcycle is associated with intrinsic challenges, such as the necessity to balance 

the vehicle, lower friction capacity, and increased sensitivity to environmental perturbation 

(wind, gravel, poor road maintenance, and road surface damage). An important factor 

reported as influencing the high crash rate and the severity of injury experienced by 

motorcyclists is their lower visibility to other vehicle drivers (90). Previous studies have 

shown that motorcyclists are more likely to experience severe injuries in a night crash or in 

diminished lighting (3, 62, 93, 94).  

 

2.2.4 The global burden of motorcyclist’s crashes and their injuries 

The rapid growth globally in the number of motorcycles in recent years has been 

accompanied by a growth in crashes resulting in fatal and non-fatal injuries. In 2018, 28% 

of all road deaths worldwide were motorcyclists, a five percent increase since 2015 (72) (1). 

An international comparison found that countries in Southeast Asia have highest fatality 

rates from motorcycle crashes per population (43%), followed by countries in Western 

Pacific (36%) (see Figure 2.2) (1). Specifically, in Southeast Asia motorcycles comprised 

70% of all RTIs and 34% of road traffic fatalities (3-6, 9, 72). Motorcyclists comprised 

between 5% and 18% of all road traffic fatalities in HICs, but comprise a significantly higher 

proportion in LMICs (e.g. more than 50% in Malaysia (95); 58% in Vietnam (6)) (72).  
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Source: WHO, 2018 

Figure 2.2. Road traffic fatalities by user types and regions 

 

2.2.5 Overview Vietnam and motorcycle injuries in Vietnam 

Overview Vietnam 

Geographic and demographic information 

Vietnam is located in Southeast Asia, and is a MIC. The country borders China to the north, 

Cambodia to the Southwest, Laos to the west, and Pacific Ocean to the Southeast. It is a long, 

narrow country with an area of about 331,000 km2. The major population centres are Ho Chi 

Minh City and Hanoi (the capital of Vietnam). Geographically, the country has three main 

zones: Delta, Midland and Highland. Vietnam is in the tropical belt and experiences high 

temperatures and humidity throughout the year. There are two seasons in the south: dry and 

wet; and four seasons in the north: spring, warm summer, autumn and cool winter (96). 

The population of Vietnam in 2019 was more than 96.7 million, the third highest population 

in Southeast Asia and ranked 15th in the world. The population density of the whole country 

is 31people/km2. The Delta has a population density of 994 people/km2; the Midland 124 

people/km2 and Highland 106 people/km2 (96). The country has a market economy 

following a program of economic “renovation” in 1986 (referred as “Doimoi”), resulting in 

dramatic economic and social changes which lead to the growth in the number of 

36%

15%
9%

23%

43%

11%

28%

22%

39%
40%

34%

16%

48%

29%

6%
2%

4%

3% 2% 5%
3%

22% 34% 40% 22%
14%

27%
23%

14% 10% 7%
18%

25%

9%
17%

0%

20%

40%

60%

80%

100%

120%

Western Pacific Easter
Miditerranean

Africa The Americas South East Asia Europe World

Motorcycle users Car users Cycle users Pedestrians Others



14 

 

motorcycles. According to the World Bank, Vietnam is the sixth largest market economy in 

the Southeast Asia (after Indonesia, Thailand, Malaysia, Philippine and Singapore) and 36th 

largest in the world (64). With an annual Gross Domestic Product (GDP) growth of 5.1% 

the GDP in Vietnam was $271.16 billion USD in 2020 (97).  

Motorised road vehicles 

The number of motorised road vehicles has grown rapidly in Vietnam during the past ten 

years (see Table 2.1). According to the Vietnamese National Transportation Safety 

Committee (NTSC), the number of registered vehicles dramatically increased from 

19,670,689 in 2006 to 50,535,727 in 2016, of which motorcycles accounted for 94.3% of all 

motor vehicles. Motorcycles are the main mode of transport used for commuting in Vietnam 

because they are less expensive, use less petrol, are easy to park and less affected by traffic 

congestion (98).  

Vietnam has the highest proportion of motorcycles (94.3%) compared to other Southeast 

Asia countries. The proportions of motorcycles in other Southeast Asia countries are as 

follows: Cambodia 84%; Indonesia 82%; the Lao People's Democratic Republic 77.8%; 

Thailand 59%; the Philippines 55%; Malaysia 46%; and Singapore 14.8%. A population-

based survey in Vietnam found that 75% of the population over the age of 14 regularly used 

a motorcycle as a rider or passenger (5).  

Table 2.1. Motorised road vehicles in Vietnam, 2006-2016 

Year No. of cars 

registered 

Increase 

rate 

/year 

No. of 

motorcycles/mopeds 

registered 

Increase 

rate 

/year 

Total 

vehicles 

2006 972,912 9.18 18,615,960 15.72 19,670,689 

2007 1,106,617 13.74 21,721,282 16.68 22,961,618 

2008 1,361,654 23.05 25,481,039 17.31 27,097,735 

2009 1,535, 987 12.80 28,431,079 11.58 30,141,421 

2010 1,713,908 11.58 31,452,503 10.63 33,344,344 

2011 1,882,972 9.86 33,925,839 7.86 35,977,885 

2012 1,992,589 5.82 36,102,943 6.42 37,205,155 

2013 2,147,750 7.79 38,643,091 7.04 40,946,010 

2014 2,349,667 9.40 41,212,965 6.65 43,764,558 

2015 2,663,269 13.35 44,128,822 7.08 47,105,166 
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2016 3,033,527 13.90 47,131,928 6.87 50,535,727 

Source: Department of Traffic Police (10) 

Health status and Public health care systems 

The health status of the Vietnamese population has improved substantially over the last two 

decades, with the average life expectancy increasing from 71 years in 1990 to 75.4 years in 

2018 (99). Meanwhile, non-communicable disease (NCDs) such as stroke and ischemic heart 

disease are the leading causes of death in Vietnam (100). Moreover, a rise in the cost of 

health care for traffic-related injuries has occurred over the last 10 years (101). Hospital-

based data found that RTIs were the eighth leading cause of death in Vietnam in 2017 (100).  

Public health services in Vietnam are organised in four levels: central (level 1), provincial 

(level 2), district (level 3) and communal (level 4) (102).  There are 47 hospitals at level 1 

that are owned by the Ministry of Health. Level 2 consists of 419 hospitals that cover a 

population of 1-2 million. Level 3 includes 648 hospitals with an average of 100 beds, 

covering a population of 100,000-200,000. While level 4 is responsible for the provision of 

primary preventive care such as antenatal, immunisation and child delivery services; primary 

curative care such as treatment for common symptoms and diseases, provision of first aid 

and implementation of vertical health programmes, covering a population around 500-

10,000. Level 2, 3, and 4 hospitals are owned by local provincial government (102, 103). 

Overall rate of road traffic injuries and motorcycle injuries in Vietnam 

Vietnam has a disproportionately high burden of RTIs and deaths compared to other 

countries in the same regions There were approximately 26.4  deaths per 100,000 population 

compared to 12.7 deaths per 100,000 in Timor-Leste, 18.2 deaths per 100,000 in China, and 

23. 6 deaths per 100,000 in Malaysia (1). According to the WHO’s report in 2018, annually 

there were 8,417 road traffic fatalities and 19,280 RTIs in Vietnam (10, 72). Motorcycles 

crashes are responsible for 70% of road traffic fatalities and non-fatal injuries in Vietnam 

(104). They are also the leading cause of mortality among those aged 15 to 49 years (58%) 

(6).  

In response the burden of RTIs among motorcycle users, the Vietnamese Government 

introduced helmet laws in 2007 aimed at reducing fatalities and injuries related to 

motorcycles (105). Consequently, serious motorcycle injuries dropped from 253.2 to 125.3 

per 100,000 population, fatalities dropped from 22.3 to 15.4 per 100,000 population, and 

head injuries dropped from 183.4 to 64.7 per 100,000 population (56). It is estimated that 
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more than 1,500 lives have been saved and 2,500 serious head injuries prevented annually 

since the introduction of these helmet laws (106).  

Impact of RTIs in Vietnam 

RTIs have substantial economic impact in terms of the individual, the household and the 

national economy. It is estimated that RTIs cost at least 2% of gross domestic product (GDP) 

(10) (72, 107). A study on the economic burden of unintentional injuries in one province 

(Bavi) of Vietnam found that the total cost of RTIs over one year was estimated to be 

3,412,539,000 VND (US$235,347), in which 90% of the treatment costs were paid for by 

individuals and their families, 8% by the government and 2% by health insurance agencies 

(108). Another study on economic impact of RTIs in Vietnam found that a hospitalisation 

related to a RTI cost approximately US$420 on average, which is equivalent to six months 

salary for Vietnamese workers (58). In terms of impoverishment, 30.8% of patients and their 

families were pushed below the national poverty line due to these injuries (109).  

2.3 Risk factors for motorcyclist’s crashes and their severity 

This section discusses the most frequent risk factors contributing to motorcycle crashes in 

the traditional interaction between three basic components of the traffic system: (1) human 

factors; (2) road environment factors; and (3) vehicle factors.  

2.3.1 Human factors 

Road safety research indicates that the human factors are predominant in motorcycle crashes, 

contributing to 50% of motorcycle crashes (3, 91, 110). 

This section presents human factors (riders and other road users) and some countermeasures 

aimed at addressing human factors in particular. 

Helmet wearing 

Motorcycle helmets have been the principal countermeasure for preventing or reducing 

fatalities and injuries in motorcycle crashes (111). Therefore, helmet use has increased in 

most countries. For example, in the United States, helmet use increased from 54.3% in 2010 

to 70.8% in 2019 among motorcyclists. In Vietnam, the prevalence of helmet use also 

increased from around 30% in 2011 up to 90-99% in 2017 (5, 112).  

The safety benefits of protective helmets have been well documented with their use 

associated with a risk reduction of fatal injury and severe traumatic brain injuries by 40% 

and 70%, respectively (72, 113, 114). After adjusting for age, crash characteristics, crash 
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type, posted speed limits, and environmental factors, non-helmeted motorcycle riders odds 

of traumatic brain injuries and fatal injury compared with helmeted motorcycle riders was 

2.4 to 4.7 times greater (115-118). Studies in Vietnam have shown the effectiveness of 

helmet use by a reduction of the risk of fatalities and non-fatal injuries. In particular, wearing 

a motorcycle helmet reduced by 16% the risk of a fatality and 18% non-fatal injuries (56, 

119).  

While there is overwhelming evidence that wearing a helmet protects a motorcyclist from 

the risk of death and severe head injuries, the use of non-standard motorcycle helmets and 

incorrect use of helmets is an issue in many LMICs (72, 120). Studies on the quality of 

motorcycle helmets in nine LMICs indicated that 54% of motorcyclists wore non-standard 

helmets. In Vietnam, approximately99% of motorcycle users currently wear a helmet during 

travel (106) however, only 4.4% of these helmets comply with helmet standards (121)(120). 

Li et al. (122) found that 34% of motorcycle riders and 71% of passengers in LMICs did not 

have their helmet fastened while riding. Reason for this included the helmet being 

uncomfortable or an assault on their hairdos. This has been reported as the reason for nearly 

one-fourth of helmets coming off during crashes in Thailand (123).  

Alcohol use and other drugs  

Alcohol and drug use are frequently identified in motor vehicle crashes and they have also 

been shown to play an important role in a motorcycle crash (124, 125). In addition, drivers 

with blood alcohol concentrations (BAC) of between 0.02g/dl and 0.05g/dl have a three 

times greater risk of dying in a vehicle crash and those with a BAC between 0.05g/dl and 

0.08g/dl are at a six times greater risk (1). In addition, several international studies have 

shown that riders with a high BAC have an increased probability of other risk taking 

behaviours, such as speeding or not wearing a helmet (1, 126-128). 

The BAC of motorcyclists impacts balance, motor coordination, and judgment more than 

that of a motor vehicle driver because of the need for greater skills to operate the inherently 

unstable vehicle (3). On average, motorcycle riders involved in fatal crashes have a higher 

BAC than those involved in injury crashes (126) (129).  Between 13% and 75% of 

motorcycle rider fatalities were detected having a BAC (130). Alcohol-related motorcycle 

crashes involve young men more frequently (131), occur at night-time, during the weekend, 

and are often combined with high speed (126-128). 
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Road traffic crashes involving alcohol in Vietnam predominantly involve males(36.2%) and 

females (0.7%) to a much lesser extent (10). A study by WHO indicated that among 18,412 

hospitalised traffic crash victims, 36% of motorcyclists had a BAC exceeding 50mg/l, while 

the largest surgical centre in Vietnam (Viet Duc hospital) reported that more than 50% of 

600 traffic crashes resulting in hospitalisation involved alcohol (10).  

Similar to alcohol, drug use is a risk factor for road traffic crashes due to the resulting driving 

impairment (132). However, the effect of drugs on motorcycle crashes has received less 

attention than alcohol (130). Very few studies have examined the relationship between drug 

use and motorcycle crashes. Studies have shown that between 5% and 30% of motorcycle 

riders are under the influence of drugs (3, 133-135). Drug prevalence has been found to be 

the highest among riders who were not wearing a helmet, aged between 25 and 34 years, and 

crashed during the weekend (133, 136, 137). 

Inexperience and licences  

The association between less driving experience and higher risk of motorcycle crashes and 

injuries has been well examined, with the first study undertaken more than 50 years ago in 

the United Kingdom (138). This study found that motorcyclists with less than 6 months 

experience were twice as likely to be involved in a crash (138). A more recent study 

examined four populations of motorcyclists in terms of experience: professional riders (e.g., 

policemen); experienced riders; and young and novice riders. The study assessed cognitive 

abilities in both hazard detection and situational criticality and analysed the finding by 

stratifying the level of experience. The results showed that professional and experienced 

riders were better at hazard detection than novice and young riders. Further, the latter 

underestimated the situational risk and seemed overconfident in their abilities to manage the 

risk.  

Increased crash and fatal risk were often found among those who did not hold a valid driving 

licence (110, 139, 140). For example, a study in Taiwan indicated that motorcycle riders 

with suspended licences had the highest fatality rates (236 fatal injuries per 10,000 crashes 

each), followed by unlicenced motorcycle riders (143 per 10,000 crashes) and licenced riders 

(53 per 10,000 crashes) (140). The National Highway Traffic Safety Administration 

(NHTSA) (2017) (63) reported that in 2015, 27% of motorcycle riders without valid 

motorcycle licences involved in fatal crashes compared with only 13% of motor vehicle 

drivers.  
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Excessive and inappropriate riding speed 

Excessive and inappropriate speed is a known risk factor for motorcycle crashes, and serious 

injuries (3, 90, 141, 142). Research has indicated that riding at a high speed leads to a 

reduction in the drivers’ ability to respond when necessary due to lack of time to react.. 

Moreover, energy increases quadratically with respect to speed, therefore, the risk of 

fatalities increased exponentially with increasing speed (143, 144). A study on 89 fatal 

crashes found that 16.7% occurred at 0-20 mph, 21.3% at 21-30, 37.1% at 31-40 mph, and 

24.9% at 41 mph or more (141). WHO cited a study that found that for every 1% increase in 

mean speed, there was an increase of 4% in fatal crash risk and a 3% increase in serious 

crash risk (145), while a 5% reduction in average speed decreased the number of fatalities 

by 30% (1).  

The Motorcycle Accident In-Depth Study (146) of 523 motorcycle and 398 moped crashes 

was conducted between 1999 and 2000 in France, Germany, the Netherlands, Spain, and 

Italy. The study found that injury severity based on MAIS (maximum injury severity) level 

3 (seriously injured) increased with crash speed as follows: 13% at less than 30 km/h; 24% 

at 31–50 km/h; 45% at 51–60 km/h; and 50% at more than 60 km/h.  

Mobile phone use 

The use of mobile phones can adversely affect driver behaviour through distraction, which 

can lead to the increased risk of crash occurrence with serious consequences (147, 148). 

Mobile phone use can result in visual; auditory; physical; and cognitive distraction. A meta-

analysis of the impact of mobile phone use on driver performance reported an effect on 

maintaining correct lane position; maintaining an appropriate speed; and judging and 

accepting safe gaps in the traffic (148). Furthermore, it has been reported that distracted 

driving resulting from the use of mobile phones can increase the risk of being involved in a 

road traffic crash by as much as 4 times (149). 

A recent systematic review of 60 studies publishing from 1994 to 2013 indicated that using 

a mobile phone while driving had a nine time increased risk of fatality, and using a hands-

free mobile phone while driving was not found to provide greater safety as compared to the 

use of hand-held mobile phones while driving (147). A population-based study of 15,000 

drivers in Finland found that 13.7% of participants had an accident or close call situation, in 

which the mobile phone had a partial effect (150). Younger male drivers who use mobile 

phones while driving, have a significantly higher rate of involvement in road crashes when 

compared to older drivers and female drivers (151) (152). 
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Although most of the research investigating the relationship between using a mobile phone 

and RTI has been explored primarily among drivers of 4-wheeled vehicles, the role of mobile 

phone use in motorcycle crashes is becoming an increasing concern (72). For example, a 

study by Perez-Nunez (153) in Mexico found that 64% of motorcyclists use mobile phones 

while riding (154). A recent survey of 549 motorcycle taxi drivers in Vietnam reported that 

approximately 95.3% of motorcycle taxi used a mobile phone on the road and approximately 

32.3% of them have been involved in a crash related mobile phone use (155). Another survey 

undertaken in 2016 reported that the prevalence of mobile phone use among motorcyclists 

in Vietnam was 9% (156).  

Recent research has showed that different types of mobile phone use while riding a 

motorcycle was associated with the likelihood of crashes and injuries. In particular, texting 

or searching for information while riding a motorcycle increased the likelihood of crash 

involvement, whilst calling while riding a motorcycle doubled the likelihood of being injured 

in a crash (157). Therefore, it would be important to consider the specific type of mobile 

phone use while riding a motorcycle. Furthermore, mobile phone use while riding a 

motorcycle was associated with other risky riding behaviours e.g. reckless and drink riding 

(158). A coordinated and intensive approach to enforcement may help to contribute to 

reducing the prevalence of risky mobile phone behaviour whilst riding a motorcycle.  

Age 

The relationship between age and RTIs is complex. Younger riders may participate in riskier 

behaviours and combined with a lack of experience can lead to an increased crash risk (159), 

while older riders may have a higher risk of severe injuries in a crash due to their physical 

fragility (3, 110, 160). This highlights the need for comprehensive targeted policies and strict 

legislation to tackle road safety.  Countermeasures such as licence restrictions or harsher 

penalty for younger or older drivers may reduce RTIs. Moreover, institution-based (school, 

college and workplace) and family-based interventions could focus on promoting road safety 

awareness and the implications of road traffic crashes. Studies have shown that the number 

of road traffic fatalities among the 40 to 60 year old riders increased significantly during the 

last decade, mainly due to a significant increase in the number of motorcycle riders in this 

age group (161). Research has found motorcycle riders over 60 years of age have increased 

crash and fatality risks (3, 162, 163). This can be explained by a decrease in their ability and 

riding performance and difficulty in managing complex riding situations (164).  
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2.3.2 Road and Environmental factors 

Motorcycle riders are more sensitive to road design and maintenance than car drivers (62). 

Therefore, road infrastructure is a particularly important factor in crashes and motorcycle 

fatal and serious injury (165). According to the Motorcycle Accidents In Depth Study 

(MAIDS) (91) the road and its environment were a primary cause in 8% of all motorcycle 

crashes. Some factors of road infrastructure and its environment has been linked to 

motorcycle crashes, injuries and fatalities are described below. 

Road surface quality  

Bad road surface quality is a risk factor for motorcycle crashes because motorcycle riders 

are more sensitive to roadway surface conditions. Elements of the road surface such as 

drainage grates, manhole covers, holes in the road and tram rails have been identified as risk 

factors for motorcycles because of their effect on riders’ movement, leading to loss of 

stability (91). Studies in Europe indicated that the road environment increased the injury 

severity (166). 

Weather condition 

Motorcycle riders are directly influenced by weather conditions because they are lack of 

protection. Studies in Europe, Australia, and the United States suggest that adverse weather 

condition such as high temperatures, rain, or wind account for approximately one in ten of 

motorcycle crashes (91, 165). Interestingly, increased motorcycle crashes, injuries, and 

fatalities were strongly associated with sunny weather (160).  

Conspicuity 

Studies have found that poor visibility and darkness are associated with great motorcycle 

injury severity, because of the motorcyclists’ ability to see and be seen (165). Conspicuity 

has two aspects: the visibility of the motorcycle itself; and the ability of rider of the 

motorcycle to see. Interventions to improve the conspicuity of the motorcycle include 

daytime headlight laws and clothing that increases conspicuity, including reflective vests 

and other high visibility clothing.  

Curves and intersections  

Road curves and intersections are factors for higher crash risk because of their strong impact 

on the ability to control the trajectory of a motorcycle. According to Association of European 

Motorcycle Manufactures ACEM (2006), approximately 30% of motorcycle crashes 
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occurred on a curve, compared to 21% of motor vehicle crashes, while about one third of 

fatal motorcycle crashes occur at an intersection, compared to only 14% for cars (90). 

Motorcycle crashes at an intersection are more likely to increase the injury severity (125, 

167) because road signs or other roadside furniture near intersections can significantly 

reduce visibility and make it more difficult to detect road users coming from other directions 

(91). Therefore, it is important to remove obstacles such as signs or vegetation that 

potentially obstruct other road users from seeing motorcycles, in particular in the vicinity of 

intersections or within curves. Intersection and roundabout design should have good sight 

lines and approach angles of between 30 and 40 degrees (168).  

 

2.3.3 Vector/ vehicle factors  

Tyre and brake defects are the most common vehicle factor contributing to motorcycle 

crashes, accounting for 12% of motorcycle crashes (81, 91). Motorcycle characteristics and 

engine size can also contribute to a motorcycle crash. However, these factors do not cause 

crashes in themselves; they are often associated with other factors such as the riders’ age, 

experience, sex and kilometres travelled (110). 

 

2.4 Interventions to improve motorcyclists’ road safety  

The section discusses countermeasures targeting human behaviour, including education, 

training, licensing, and enforcement legislation on key risk factors in-term of international 

and Vietnam context. 

2.4.1 Education, training and licensing 

Education and training are important components of a multi-strategy approach to influence 

behaviour change. For example, voluntary rider training and education programs (called pre-

licensing training and education) aimed at enhancing the risk awareness skills of new 

motorcycle riders have been implemented in HICs such as Canada, United States and Europe 

(90). A licensing system is a national or a state system that consists of different conditions 

for new riders that must be fulfilled in order to obtain a licence. Requirements for obtaining 

a driving licence consist of age, medical status, theoretical knowledge and practical skills. 

There are also requirements for keeping the driving  licence which varies as a person learns 

such as alcohol level, speed at which they can travel, who can be in the motor vehicle, 
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capacity of the vehicle.As previously mentioned, motorcycle riders are more vulnerable to 

environmental factors compared to other motor vehicles. Therefore, people who want to ride 

a motorcycle are required to achieve specific competencies (e.g., tactical and operational 

choices). 

2.4.2 Enforcement legislation  

Enacting and enforcing legislation on five key risk factors including speed; drinking-driving; 

seat-belt; motorcycle helmet use; and child restraint systems are key components of an 

integrated strategy to prevent road traffic fatalities (1). Research has indicated that improved 

legislation and enhanced enforcement has led to lower RTI rates (169, 170). Although 

legislation on these five key risk factors has been enacted in most countries, enforcement 

remains a major challenge (1). Currently, 123 out of 180 countries have national laws that 

address the key risk factors but only five countries have laws meeting best practice for these 

key risk factors; 20 countries have laws that meet best practice for four risk factors; 22 have 

laws meeting best practice for three risk factors; 31 have laws meeting best practice for two 

risk factors; and 45 countries have laws meeting best practice for one risk factor (1). Best 

practice criteria were used to assess key risk factors based on a WHO’ report (1). 

 

2.4.3 Managing speed 

Reducing the speed on urban and non-urban roads by motorcycle users is a priority in all 

countries (171). Currently, 169 countries have national speed limit laws; however, only 46 

meet three best practice criteria) (1).  

Three best practice criteria (1) 

- Presence of a national speed limit law; 

- Urban speed limits not exceeding 50km/h; and 

- Local authorities having the power to modify speed limits. 

Although enforcement legislation plays an important role in ensuring compliance with speed 

limits, it remains a major challenge in most LMICs due to the lack of resources. According 

to a WHO report, only 13% of LICs and 35% of Middle-Income Countries (MICs) present 

the best practice laws in comparison with 50% of HICs (1). To improve the compliance of 

all road users with traffic rules and increase safety levels, police enforcement is crucial (172). 

A combination of traditional (on-the spot roadside checks by police) and automated 
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enforcement (red light, fixed camera and mobile in –vehicle fitted devices) can increase the 

probability of detecting violations (173).  

A study by Christie et al., (2003), demonstrated a 63% decrease in injury crashes involving 

motorcyclists after setting up a network of 101 mobile speed cameras (mostly on roads where 

the speed limit was 30 mph) in Wales, in the United Kingdom. A systematic review by 

Vecino-Ortiz (2008) (169) showed that speed enforcement saved more than 80,000 lives 

annually in LMICs. 

Despite the necessity and effectiveness of traditional and automated enforcement methods 

for all motorised vehicle users, these methods are more challenging for motorcycle users. 

For example, it can be difficult to catch and stop motorcyclists when an offence is detected 

by traditional enforcement. Furthermore, automatic enforcement such as photographic 

enforcement is more difficult to detect motorcyclists because the identity of the rider is hard 

to establish. Therefore, police officers need to be well trained to detect dangerous 

manoeuvers and equipped to interrupt the riders quickly and safely (172) (174).  

 

2.4.4 Managing speed regulations in Vietnam  

Vietnam has speed limit legislation that meets one of the best practice criteria with 

enforcement methods being both manual and automated (10).  

Speed regulation is shown in Table 2.2, according to Circular No.91/2015/TT-BGTVT dated 

31 December 2015, effecting on 1 March 2016 (175).  

 

Table 2.2. Maximum speed of road vehicles in Vietnam 

Type of vehicle  Populated areas Maximum speed 

(km/h) 

 

All road vehicles 

excluding 

specialised vehicles, 

mopeds and similar 

Inside densely 

populated areas 

60 km/h apply for 

two-way roads (with 

central reservations); 

one-way roads with 

 at least two lanes 

50 km/h apply for 

two-way roads 

(without central 

reservations); 

one-way roads with 

 at least one lane 

Buses, trailers, semi-

trailers, specialized 

Outside of densely 

polluted areas 

70km/h 60km/h 
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vehicles, 

motorcycles 

Source: The Ministry of Transportation and Communications (175) 

 

Fines for speeding violations in Vietnam are shown in Table 2.3. 

According to Decree No. 46/2016/ND-CP dated 26 May 2016, fines for speeding violations 

as follows: 

 

Table 2.3. Fine for speed violation in Vietnam 

Violations Fines Additional penalties 

From 5km/h up to 10km/h VND* 600,000-800,000  

From 10km/h up to 20km/h VND* 200,000-3,000,000  

From 20km/h up to 35km/h VND* 5,000,000-6,000,000 Suspension of driving 

licence for 1-3 months 

Over 35km/h VND* 7,000,000-8,000,000 Suspension of driving 

licence for 2-4 months 

Source: The Ministry of Transportation and Communications (175) * VND – Vietnam Dong 

 

2.4.5 Drink-driving 

Research has found that reducing BAC from 0.1g/dl to 0.08g/dl may result in a reduction of 

5-16% of alcohol-related road traffic crashes, injuries and fatalities (176). In addition, drivers 

with BAC between 0.05 and 0.08g/dl are at 7 to 21 times increased risk of being involved in 

a fatal crash compared to drivers with BACs of 0.00 (177). Motorcyclists who consume 

lower amounts of alcohol are still more likely to be involved in a crash than car drivers (127, 

178).  

While nearly all of countries have national drink-driving laws, only 45 countries representing 

2.3 billion people have drink-driving laws that align with best practice. More HICs (58%) 

have laws that meet best practice criteria for drink-driving than MICs and LICs (40% and 

2%, respectively) (1) 

The three best practice criteria for assessment of drinking-driving law are: (1) 

- Presence of a national drink-driving law; 

- BAC limit for the general population not exceeding 0.005g/dl; and 
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- BAC limit for young and novice drivers not exceeding 0.02g/dl. 

Although most countries have BAC limits, enforcement of these limits is still a challenge. 

Widespread and random breath testing (RBT) are very effective strategies in reducing the 

prevalence of drink-driving by road users. However, most RBT tests are conducted at the 

time of day when riders often drink. At night, and particularly on weekends (90). Therefore, 

RBT tests should conducted frequently at night-time and on the weekends.  

2.4.6 Drink-driving regulations in Vietnam 

The first drink-driving legislation on BAC limits in Vietnam was introduced in 2001. The 

law prohibited “driving motorcycles or mopeds with BAC exceeding 50 mg/100 ml of blood, 

or 0.25 mg/l of breath”. Despite the introduction of the legislation difficulties in testing 

equipment, alcohol breath analysers, led to the legislation not being fully implemented. The 

Government issued Decree No 46/2016/ND-CP dated 26 May 2016 (179), outlining that the 

fines given to motorcycle riders operating motorcycle under influence of alcohol are as 

follows (Table 2.4):  

Table 2.4. Alcohol content and respective fine levels for motorcycles in Vietnam 

Level of fine 

for 

motorcycles 

and mopeds 

(including 

electric 

motorcycles) 

Alcohol content Fine Additional 

penalties 

Notes 

1 BAC exceeds 50-80mg 

per 100ml of blood, or 

BAC exceeds 0.25-

0.4mg per litre of breath 

VND* 

1,000,000-

2,000,000 

Suspension of 

the driving 

licence for 1-3 

months 

 

2 BAC exceeds 80mg per 

100ml of blood, or 

BAC exceeds 0.4mg per 

litre of breath 

Disobeying the law 

enforcement officer’s 

order for alcohol or 

drug testing 

VND 3,000,000-

4,000,000 

Suspension of 

the driving 

licence for 3-

5months 

 

Source: The Ministry of Transportation and Communications (179) *VND – Vietnam Dong 
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2.4.7 Helmet wearing 

All countries should aim for 100% helmet wearing compliance (1). However, there are 167 

countries that currently have mandatory helmet laws for motorcyclists, of which there are 

only 49 countries, representing 2.7 billion people, which have laws on motorcycle helmet 

use that align with the best practice.  

There are five best practice criteria for motorcycle helmet laws are: (1): 

- Presence of national motorcycle helmet law; 

- Applies to both drivers and passengers; 

- Applies to all road and engine types; 

- Specifies that helmets should be fastened; and 

- Refers to a standard for helmets. 

Globally enforcement of national helmet wearing laws are still weak (1). For example, in the 

United States, only 19 out of 50 States have a universal helmet law (1). In the other States 

wearing a helmet is either not compulsory or compulsory for specific segments of the 

population. In LMICs, helmets may be compulsory but the actual helmet standards may be 

poor (120, 122). The WHO published a road safety manual on helmet wearing for LMICs’ 

decision makers and practitioners in 2006 (180) in which it recommended that government 

administrations and motorcycling stakeholders should strongly promote the correct fitting 

and wearing of certified helmets (1). 

2.4.8 Helmet wearing laws in Vietnam 

Helmet wearing legislation was introduced to Vietnam in 2000, mandating the wearing 

helmets for motorcycle riders in specific roadways, including national highways and other 

assigned routes (181, 182). Then in June 2007, the Vietnamese government released 

Resolution 32 mandating the wearing of helmets for all motorcycle riders and passengers on 

all roads from 15 December 2007 (183) 

Although helmet wearing laws and their enforcement have contributed to a reduction in road 

traffic fatalities and head injuries in Vietnam, a number of issues remain (10): 

- Wearing the helmets is still low in rural and mountainous regions;  

- Use of helmets that do not meet safety standards; and 

- Parents are not interested in their children wearing helmets. 
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2.4.9 Communication campaigns (mass media campaigns) 

Communication campaigns are one of the strategies used by WHO and the United Nations 

(UN) to raise motorcycle riders awareness of injury prevention strategies to reduce RTIs 

(184). There is limited evidence on the effectiveness of communication campaigns (185) to 

influence attitudes and behaviours, particularly in regard to increasing enforcement 

acceptability (186, 187). These communication campaigns aim to promote harmonious car 

and motorcycle co-existence and safe behaviour by all road users (184, 188) and typically 

focus on:  

- Vulnerability of road users, highlighting common crash scenarios and risks factors (90);  

- Risky behavioural factor (189, 190). 

 

2.5 Consequences of motorcycle crashes 

2.5.1 Injury patterns following a motorcycle crash 

Patterns of injury are usually classified by body region. There are six main body regions that 

include the head or neck, face, chest, abdominal or pelvic contents, extremities and external 

(191). Motorcyclists involved in a crash may suffer injury to more than one body region. A 

study conducted by Fouda (2017)(192)  among seriously injured motorcyclists in Egypt 

showed that 72% sustained injuries to one body region and 28% sustained multi-system 

trauma .  

Traumatic brain injuries are the most frequent cause of death in motorcycle crashes (3, 6, 

193-196). Previous research has found that in the United States and Europe, motorcycle 

deaths due to head injury ranged from 59% to 75% of all motorcycle deaths (197, 198 ), 

while this proportion was estimated to be as high as 88% in LMICs (120). Chest, abdominal 

and multiple body region injuries were the second highest cause of fatality (120, 194, 196). 

Cervical spinal injuries are also a common cause of motorcycle fatalities (194). 

 Following non-fatal motorcycle crashes in both HICs and LMICs, lower extremity injuries 

such as fractures of tibia, patella and the foot were the most common injuries, affecting 

between 23% and 73% of motorcyclists (91, 193, 199). These injuries can cause permanent 

disability, and can have economic and social life implications. In addition, musculoskeletal 

and facial injuries from motorcycle crashes were the second most common injuries (3, 193, 

199).  
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2.5.2 Health outcomes following a motorcycle crash 

Motorcycle users are vulnerable road users. They represent an important group to target to 

reduce road trauma, especially in LMICs where motorcycles are the main mode of 

transportation. However, most studies on long-term outcome following trauma have focused 

on injuries to all road users, rather than specifically motorcyclists. There have been no 

studies investigating changes to health-related quality of life following motorcycle crashes 

in any LMICs, including Vietnam. The literature search identified only four studies relating 

to health outcomes following motorcycle crashes. These four studies were undertaken in 

Australia, USA, and Europe where the type, capacity and purpose of motorcycles are 

different (3). The details of each study are presented in Table 2.5.  

Limitations of outcome studies  

 Previous research measured shorter follow-up times (6 months) (61) or at one follow-up at 

12 months post-injury (42, 60). Finally, sample sizes were small (n=96) (42, 60), which may 

impact the ability to generalise the findings. 



30 

 

Table 2.5. Long-term outcomes of motorcyclists following a motorcycle crash 

Author/year Article title  State/ 

Country 

Aim Study design/ 

Sample size 

Variables/ tools Key findings 

 Hotz 

(2008) (60) 

 

Outcome of 

motorcycle 

riders at one 

year post-

injury  

Florida, 

(US) 

Describe the long- 

term outcomes of 

injured 

motorcyclists, 

effect of wearing 

helmet during 

riding on the long-

term outcomes.  

Prospective 

study of 94 

participants 

involved in 

motorcycle-

related 

accidents. Data 

collected one 

year post- injury 

- Return to work  

- Physical 

deficits, 

- Pain 

- Psychological 

and cognitive 

problems 

 45 participants contacted at 1-year post- 

motorcycle injury, study found that:  

- 86% (n=39) returned to work.  

- 51% (n=23) sustained physical deficits. 

- 22% (n=10)) reported pain issues. 

- 4% (n=2) had psychological/cognitive 

problems. 

de Rome 

(2012) (61) 

 

Effectiveness 

of motorcycle 

protective 

clothing: 

Riders' health 

outcomes in 

the 6 months 

following a 

crash  

Australia 

Capital 

Territory, 

Australia 

Determine 

association 

between use of 

protective 

clothing and 

subsequent 

impairment and 

disability. 

212 injured 

motorcyclists 

collected at 

baseline, two 

and 6 months 

post-crash. 

 

- Injury severity, 

and days in 

hospital,  

- Functional 

disability,  

- Quality of life,  

- Return to 

work, and  

- Residual pain. 

- Protected groups had less days in 

hospital, less pain, less disabilities and 

reductions in physical function compared 

to unprotected riders at two months.  

- Fully recovered and returned to pre-

crash work at 6 months post-crash at 

protected group were higher than 

unprotected group.  

- Disabilities and physical function at 6 

months post-crash at protected group 

were not significant difference with 

unprotected group.  

Papadakaki 

(2018) (42) 

 

Physical, 

psychological 

and economic 

burden of two-

Greece, 

Italy and 

Germany 

Assess physical, 

psychological 

functioning, and 

economic burden 

Power two –

wheel users in 

seven public 

hospitals. 

- Physical and 

psychological 

functioning,  

Physical disability did not change at 6 

and12 months post-injury but statistically 

significant changes in baseline.  



31 

 

Author/year Article title  State/ 

Country 

Aim Study design/ 

Sample size 

Variables/ tools Key findings 

 wheel users 

after a road 

traffic injury: 

Evidence from 

intensive care 

units of three 

European 

countries  

of severely 

injured two-wheel 

users. 

Participants 

were 

interviewed at 

one, six, and 

twelve months.  

- Depression,  

-Cost-related 

injuries. 

No statistically significant changes in 

depression between baseline and 12 

months? Or the first and the second 

follow-up. 

Hospitalisation costs were estimated at € 

19,112 per person. Women, aged 50-64 

years, and severe injuries, accounted for 

higher hospitalisation costs per person. 

 Forman 

(2012) 

(200) 

Injuries among 

powered two-

wheeler users 

in eight 

European 

countries: 

Descriptive 

analysis of 

hospital 

discharge data  

Bulgaria, 

Hungary, 

Netherlands

, Norway, 

Portugal, 

Slovenia, 

Spain, and 

Sweden.  

Examine 

Frequencies and 

patterns of injury 

among power 

two-wheel users. 

Loss of functional 

ability at one year 

post-injury was 

predicted. The 

study also found 

the mechanism of 

head injuries 

observed.  

Descriptive 

study of 12,994 

injured powered 

two-wheelers 

was conducted, 

using available 

data from eight 

countries in 

European. 7561 

non-fatally 

injured 

participants was 

assessed 

functional 

limitation at one 

year post-injury. 

Functional 

capacity Index 

(FCI). 

The three injury types with the largest 

predicted losses functional capacity score 

were crush injuries, internal injuries, and 

amputations. 

46.4% of participants were expected to 

have some functional limitation at one 

year post-injury. Three body region 

injuries including spinal cord injuries, 

traumatic brain injuries, and neck injuries 

lost the largest average functional 

capacity score. 
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Limitations to research motorcycle injuries in Vietnam 

There are barriers to road safety research, especially motorcycle injury research in LMICs, 

such as Vietnam. One of the main barriers is economic resources, with almost half of the 

world’s nations not having systems to capture morbidity and mortality data (72). Collecting 

the data and trained personnel to evaluate interventions also needs funds. In addition, 

variations among data collection systems can result in underestimations of the magnitude of 

RTIs. For example, in Vietnam, between 2000 and 2004, the police reported 13,730 non-

fatal RTIs but hospitals recorded only half this number (6,069 cases) of motorcycle injuries 

during this time (201). 

2.5.3 Long-term outcomes following trauma due to road traffic injuries 

Improvements in advanced trauma systems has led to an increased likelihood of survival 

after serious injuries (20). The WHO estimates that over 50 million people suffer non-fatal 

injuries from road traffic crashes each year, many of whom incur a disability as a result of 

their injuries (1). This has resulted in a need for greater emphasis on investigating the 

disabilities associated with injury. The majority of research on the long-term outcomes of 

RTIs has focused on the consequences of severe injuries. However, minor injuries account 

for the majority of injuries sustained in road traffic crashes and can have ongoing 

consequences (24, 202). These non-fatal injuries can lead to substantial personal, social, and 

economic costs and an increased public health burden (75, 203). 

 

2.6 Health outcomes following RTIs 

2.6.1 Health related quality of life following RTIs 

Definition of HRQoL 

The health-related quality of life (HRQoL) is multi-dimensional and is defined as the 

physical, social, psychological and emotional functioning of the individual(204). Generally, 

the definition of HRQoL is classified into two levels: individual and population levels. At 

the individual level, HRQoL includes self-perceived health function and health status 

including physical health, mental health, function status, social support and socioeconomic 

status, while at population level it includes resources, conditions, policies, and practices that 

influence a population’s health perception and functional status (205). Therefore, the 

assessment of HRQoL following a traumatic injury is recognised as a benchmark in trauma 

outcome research (2).  
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Current studies on HRQoL following road traffic injuries 

Research to date suggests that those injured in road crashes experience lower HRQoL 

compared to other injured persons and the general population (21-23, 206).  

The findings on changes in HRQoL of road injured adults who were hospitalised vary over 

time. Several studies found that HRQoL improved between discharge and 12 months post-

injury (24-28) while other studies indicated that HRQoL did not change in this period (29, 

30). Notably, most studies reported improvement in HRQoL between discharge and six 

months post-injury (30, 206, 207) (208). More importantly, HRQoL did not return to pre-

injury status even the follow-up time up to 3 years post-injury (22). The differences may be 

due to the type of injury sustained, sample population (eg. people with or without 

compensation claims) and differences in sample size between studies.  

The literature has found a number of factors that predict changes in HRQoL over time, 

including age, being female (25, 209), type of injury (29), and comorbidities (48, 210). 

However, the link between injury severity and HRQoL was inconsistent across populations. 

Tan et al. (2018) (211) examined predictors of change in HRQoL at 6 months and 12 months 

after severe injury among 478 patients using the Singapore National Trauma Registry data 

of the period of 2011-2013. This study found that injury severity was not significant 

predictor of change in HRQoL. In contrast, injury severity has been found as a predictor of 

poor HRQoL by other studies (22, 212).  

Most of studies measuring the long-term outcomes following RTIs were conducted in HICs 

countries. However, a study of a Thai Cohort Study conducted by Yiengprugsawan and 

colleagues (2014) (213), investigated quality of life using the Medical Outcome Study Short-

Form (MOS SF-8™) Health Survey with 569 Thai students aged 15 to 87 years who 

experienced RTIs in the last 12 months. This study found that injured participants had a 

lower score for mental health and physical health than those not injured. Although this was 

the first study investigating the association between injuries and health in LMICs in 

Southeast Asian countries, the study population was highly educated which (214), therefore, 

the findings may not be generalisable.  
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2.6.2 Pain following road traffic injuries 

Definition of pain and measurement 

Pain is described as “an unpleasant sensory and emotional experience beginning with a 

peripheral stimulus that undergoes a physiological process ultimately resulting in the 

sensation of pain (p.119)” (215).  

Many scales exist to measure pain but three rating scales predominate in clinical practice 

and trauma research: the visual analogue scale (VAS); the numeric rating score (NRS); and 

the verbal rating scale (VRS) (32, 37, 216, 217). All three pain-rating scales have been shown 

to be valid, reliable and appropriate for measuring pain in trauma population (216, 217) but 

NRS is considered to be excellent because inter-rater reliability has been reported 100% 

agreement between two raters (218) and this scales has been used to measured pain among 

Vietnamese population (219). 

Global current studies on pain following road traffic injuries 

Acute pain is most common symptom in road traffic trauma patients due to the tissue damage 

caused by crash (215). Ninety-one percent of non-fatal injuries were experiencing pain on 

admission, and 86% at discharge (36). Although improved treatment has increased survival 

rates following trauma, a proportion of survivors may go on to develop chronic pain. Chronic 

pain is defined as pain that exceeds three or six months duration (215). Acute and chronic 

pain can lead to varying degrees of dysfunction or disability (216). Chronic pain is present 

in 45% and up to 63% of patients with RTIs 12 months post hospital discharge, depending 

on the severity of the injury (31, 33, 36, 220, 221). Longer follow-up studies have shown 

that chronic pain was present in 44% of patients after three years (222), and 45-80% of 

patients with severe pelvic fractures after five years (223). 

Previous research has identified a number of factors leading to chronic pain after injuries 

(32, 37, 224). For example, a systematic review by Rosenbloom and colleagues 2013 (32) 

showed that older age, lower education, eligible for compensation, alcohol consumption 

prior to trauma, symptoms of anxiety and depression, and fear of pain were associated with 

chronic pain. The study demonstrated a significant relationship between injury severity and 

chronic pain. In addition, Wynne-Jones et al. (2006) (224) found that predictors of the onset 

of pain in individuals following a motor vehicle collision were older age, pre-injury adverse 

health behaviours and somatic symptoms, post-injury symptom count, and perceived injury 

https://www.sciencedirect.com/topics/medicine-and-dentistry/physiological-process
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severity. Psychological and emotional factors such as fear, anxiety or depression do not 

cause pain but they have significant association (216).  

To date, very few studies have measured pain of those injured in a motorcycle crash. A case 

study following 45 injured motorcyclists in Florida, United State, found that one in five 

were experiencing pain 12 months post-injury (60). Another study examining the 

effectiveness of motorcycle protective clothing on health outcomes following a motorcycle 

crash in Australia and found that more than 60% motorcyclists who had not worn protective 

clothing suffered from pain at 2 months and until 6 months post-discharge (61).  

2.6.3 Psychological distress following road traffic injuries 

Traumatic injuries are a leading cause of psychological distress for all age groups (41, 72). 

Research has found that people experiencing non-fatal injuries can develop psychological 

conditions such Acute Stress Disorder (ADS), Post-traumatic Stress Disorder (PTSD) or/ 

and depression have poorer long-term physical health (225), disability (226), pain (226, 227), 

as well as reporting reduced daily activities (228). Unfortunately, psychological distress may 

remain stable from one to three years post-injury (229, 230).  

 Depression is common in the general population and frequent consequence of injury. It is 

characterised by a despondent mood, disinterest in general areas of life and continual feelings 

of loss and helplessness (228). The prevalence of depression has been found to occur in 17.3% 

to 42% of injury survivors between 3 month and over 12 months after road injury (38, 39, 

231). However, depression has not been investigated as frequently as other mental heal 

issues. For example, a systematic review on mental health outcomes following traumatic 

injury, that included 41 studies, found that only one study investigated depression (39).  

This study was a longitudinal study investigating the severity of depression following 

traumatic injury of 201 hospitalised patients in a Metropolitan Trauma Centre in Australia. 

It showed 36.8% of patients had symptoms of depression during the time in the hospital and 

this rose to 40.2% at three months post-injury and then significantly decreased to 24% at 6 

months post-injury (40). In Vietnam, depression is increasingly recognised as a public health 

issue across all ages, affecting up to 41% of the population (43-45). However, there is no 

research examining depression following a motorcycle injury in Vietnam. 

2.6.4 Return to work following road traffic injuries 

Return to work (RTW) after trauma is a frequently used measure for a recovery (232). 

However, the RTW definition remains elusive (233). It is utilised as both an outcome and a 
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process measure (234). Therefore, RTW outcomes may include a return to the pre-injury job 

and/or employer; or a new job and/or employer; and work with or without accommodation 

(235). There is no study on RTW following motorcycle injuries in LMICs; however, studies 

conducted in HICs have indicated that RTW rates range from 60% (61) to 86% (60), 6 to 12 

months post-injury among injured motorcyclists. 

There is significant body of literature examining rates and factors associated with RTW 

among RTIs population. The proportion of RTW at 12 month ranged from 28% (50) to 70% 

(46) (236) after serious injuries, from 30% to 63% (51, 237) after traumatic brain injuries, 

and from 42% to 85% for orthopaedic patients (52). RTW among these populations was 

influenced by being younger, male (238), higher educational level (214, 220), type of injury 

(239) and injury severity (48, 236, 240).  

There is evidence that RTW rates among populations experiencing a RTI improved over 

time. Gabbe et al. (2016) examined RTW rates among adult major trauma survivors 24 

months post-discharge (46). This study found that RTW rates at 12 months were 14% higher 

compared with 6 months (adjusted RR 1.14, 95% CI: 1.12-1.16) and 8% higher at 24 months 

compared with 12 months (adjusted RR 1.08, 95% CI: 1.06-1.10). A study by Mackenzie et 

al. (1998) also found that the cumulative proportions of RTW at 3, 6, 9, and 12 months post-

injury was 0.26, 0.49, 0.60 and 0.72 (238).  

2.6.5 Functional outcomes following motorcycle injuries  

Trauma survivors may suffer from activity limitation, reduced or inability to work or changes 

in employment (48, 209). Measuring functional outcomes of patients following injuries is 

important to evaluate the burden to society. To date, there is minimal information about the 

functional outcomes for injured motorcyclists. One case study that followed-up 45 injured 

motorcyclists in Florida found that 51% had physical deficits and 44% visited clinics for 

rehabilitation programs, such as physical therapy, occupational therapy, and speech therapy 

(60). Another study examining the effectiveness of motorcycle protective clothing on health 

outcomes following a crash in Australia found that approximately 11% of unprotected riders 

had “much difficulty” in performance on normal daily activities (61).  

However, similarities with functional outcomes following RTIs provide a picture of the 

overall burden of this injured population. A multicentre study by Haider et al. (2018) (241) 

examining functional recovery of 1,736 trauma survivors from three level one centres in 

America. They found that more than half of these patients (62%) suffered physical 
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limitations and most of them needed support for at least one activity. This study reported 

functional outcomes were influenced by socio-demographic factors such as education and 

sex. Gabbe et al. (2016) (46) described functional recovery of major trauma patients in 

Victoria, Australia over 24 months post-injury. This study found that functional outcomes 

at 12 months were better than 6 months (adjusted OR: 1.27, 95% CI: 1.06-1.10), and 24 

months was better than 12 months (adjusted OR: 1.09, 95% CI: 1.02-1.17). However, 

ongoing disability was common at 24 months (only 23% of 8128 participants had achieved 

a good function at 24 months). 

Although motorcycle injuries are a public health issue in Vietnam and other LMICs, there 

are currently no investigations on functional outcomes and return to work of motorcycle-

related in such countries.  

Summary and conclusion 

RTIs are a significant public health issue in LMICs, particularly in Vietnam. Risk factors for 

motorcycle crashes in HICs include being male, speed, not having a motorcycle licence, and 

drinking alcohol but there is limited evidence on risk factors in LMICs. Moreover, although 

the long-term impact of general RTIs has been extensively studied including health-related 

quality of life, physical outcomes (e.g. pain), psychological outcomes (e.g. post-traumatic 

stress disorder, depression, anxiety), and social outcomes (e.g. return to work), there are 

limited published studies on long-term health outcomes among injured motorcyclists 

involving in a motorcycle crash, especially in LMICs and in Vietnam where they have the 

highest rates of motorcycle crashes. Therefore, in order to understand the overall burden of 

injuries as well as improve the health outcomes of motorcyclists who are hospitalised as a 

result of motorcycle crash in LIMCs and Vietnam, it is essential to conduct prospective 

studies.   
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Chapter 3. Methodology 

This chapter summarises the research methods used in the study including the study design, 

study setting, recruitment criteria, sample size, data collection, instruments, statistical 

analysis and ethical considerations. 

 

3.1 Study Design: 

The study was a prospective longitudinal design which examined the characteristics, risk 

factors and changes in long-term outcomes of 350 injured patients due to a motorcycle 

crashes in Ho Chi Minh City (HCMC), Vietnam. Outcomes were measured at three time 

points: while in hospital (or one week after discharge); and at 6 months; and 12 months post-

hospital discharge.  

 

3.2 Study setting 

 

Figure 3.1. The map of Vietnam  

The study was undertaken in HCMC, Vietnam. Vietnam is a developing country located in 

Southeast Asia. It has a population of more than 93 million people as of 2015 and a total 

land area of 331,000 km2 (96). HCMC is the largest city and the economic capital of Vietnam 

(see Figure 3.1). It is subdivided into 19 urban districts and five suburban districts. The city 
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area comprises approximately 2,095 square kilometres with a population of 8.4 million in 

2017 resulting in a population density of 4,500 persons per square kilometres (96). 

Operational Definitions: 

Motorcycles were defined as all types of power two-wheeled motorised vehicles including 

scooters and single- and multiple-cylinder motorcycles (10). 

Motorcycle rider was defined as a person who rode a motorcycle as an operator on a public 

road.  

A commuter motorcyclist was defined as a motor cycle rider who regularly commuted to 

and from work (at least three days a week) or used a motorcycle for conducting daily errands 

(242).  

Resident of Ho Chi Minh City (HCMC) was defined as a person residing in HCMC for at 

least 6 months prior to the hospital admission for an injury due to a motorcycle crash and 

who continued to live in HCMC after hospital discharge. 

The time of a crash was classified into four groups in accordance with the time of day, 

namely, early morning (1:00 AM to 5:00 AM), the morning (5:01 AM to 12:00 AM), the 

afternoon (12:01 PM to 6:00 PM) and evening/ at night (6:01 PM to 12:00 PM)  

The weather variable was assigned into two categories: dry and wet conditions based on 

HCMC’s weather (243) 

Motorcyclist’s licence: A licence is mandatory for all riders aged from 16 years of 

motorcycles with a capacity of more than 50cc to less than 175cc (Pursuant to Circular No. 

12/2017/TT-BGTVT of the Ministry of Transport dated 15 April 2017 (244), this Circular 

shall be of full force and effect as from 1st June 2017, replacing Circular 58/2015/TT-

BGTVT dated October 20, 2015 of the Minister of Transport of Vietnam, 2015).  

There are four levels of motorcycle licences available in Vietnam: A1, A2, A3 and A4  

- Level A1 is issued to riders of motorcycles with capacity of more than 50cc to less than 

175cc or disabled persons riding a powered three-wheeler  

- Level A2 is issued to riders of motorcycles with capacity of more than 175cc and 

vehicles prescribed for the A1 rider’s licence 

- Level A3 is issued to riders of three-wheeled motorcycles, including tricycles, cyclo- 

machines and vehicles prescribed for the A1 rider’s licence 

- Level A4 is issued to riders who drive tractors up to 1,000kg 
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In this study, motorcycle licences were classified into two groups: i) Level A1 and ii) others 

types levels (A2, A3 A4) 

 

3.3 Prospective longitudinal motorcycle crash study 

3.3.1 Study design 

This prospective longitudinal study was undertaken at Gia Dinh Hospital located in HCMC 

between June 2017 and January 2018. All the participants were assessed at three time points:  

1. At the time of the hospital admission due to a motorcycle crash or one week after 

discharge  

2. At 6 months post-motorcycle injury 

3. At 12 months post-motorcycle injury.  

3.3.2 Study sample  

 

Figure 3.2. The map of Binh Thanh district 

The target population of this study was HCMC riders who were injured in a motorcycle crash. 

For this study, the population sampled was patients who were admitted to Gia Dinh Hospital, 

HCMC in Vietnam. Eligible participants, aged 18 years and older, were identified through 

the hospital emergency department (ED). The researcher identified prospective participants 

daily from the ED admission list, which provided detailed information of all patients who 

were admitted to the hospital in the last 24 hours due to a motorcycle crash. The information 
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on the admission list included the participants name, age, sex, address, telephone number, 

time of admission and the department they were admitted to.  

The Gia Dinh Hospital is located in Binh Thanh district of HCMC and is one of the largest 

trauma and orthopaedic hospitals in southern Vietnam. This tertiary hospital belongs to the 

Health Service of HCMC. This large-scale hospital has 1,500 beds, serves about 1,500 

inpatients daily, with more than 4,000 patients visiting the hospital on a daily basis and more 

than 300 emergency patients of which nearly one-third are traffic related injuries (245).  

The hospital treats people living in other districts of HCMC, including Go Vap, Phu Nhuan 

districts, part of District I and the outlying districts of Thu Duc district, District 2, 9, 12. In 

addition, the hospital also treats patients from neighbouring provinces such as Dong Nai. 

Binh Duong, Vung Tau and some central provinces (see Figure 3.2). 

3.3.3 Recruitment criteria  

Inclusion criteria stipulated that potential participants were:  

- A commuter motorcyclist involved in a motorcycle crash. 

- Aged 18 years and over. 

- A resident of HCMC. 

Exclusion criteria for potential participants were:  

- Cognitive impairment due to the crash (determined by a physician). 

- Severe physical condition (e.g., stroke, paralysis). 

- Not able to provide informed consent.  

- Unable to remember the events of the crash. 

- Referral to another hospital. 

- Does not speak Vietnamese. 

- The researcher unable to approach the patient at the hospital and at home (asleep when 

visited at the hospital and telephone calls not answered after discharge).  

3.3.4 Sample size 

A sample of 350 participants was recruited into the study at baseline. This provided the 

necessary power to detect significant changes/differences over the three assessments and 

allowed for an attrition rate of approximately 50%. The sample size was based on the study 

by Roset et al. (1999) (246) who observed that a sample size of 176 was sufficient to detect 

a 5.2 point change in the visual analogue scale (VAS) component of EQ-5D and a 0.05 point 

change in the EQ-5D index, with 80% power at alpha 0.05. The larger sample size of 350 in 
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this new study ensured that even smaller changes in EQ-5D could be detected with the 80% 

power, allowing for attrition.  

 

These calculations were also based on information provided by clinicians at Gia Dinh 

hospital. Records showed that approximately 2,500 patients were admitted to the ED due to 

a motorcycle crash annually. It was anticipated that 50% of patients would satisfy the 

inclusion criteria, with an anticipated response rate of 60% and an anticipated loss to follow-

up of 52%. These assumptions were based on communication with physicians from Gia Dinh 

hospital and previous studies (55, 60). It was estimated that it would take approximately one 

year to recruit the final sample of 350 participants.  

 

In order to complete the recruitment of 350 participants within one year, recruitment was 

undertaken five days a week (Monday to Friday from 7am to 5:30pm) by the researcher. 

However, during the weekend (Friday night to Sunday night) the names and contact details 

of eligible participants were collected by the hospital nursing staff. On Monday, the 

researcher called all discharged patients and followed up on those who remained in hospital.  

3.3.5 Data collection: 

Information was collected at baseline while the participants were in the hospital or within 

one-week post-discharge, at 6 months post-discharge and 12 months post-discharge.  

Eligible participants were consecutively recruited from 1st June 2017 to 31th January 2018 at 

the Gia Dinh Hospital. Recruitment occurred over an 8 month period so that collected data 

represented the wet and dry seasons of HCMC. HCMC has two seasons: dry (November to 

April) and over wet (May to October) (243). 

After obtaining the patients’ basic information that included name, age, sex and the hospital 

department where they were admitted from the admissions list at the ED, the researcher 

would visit the patient, after obtaining permission from medical staff. The patients were 

approached and asked to confirm whether they had been involved in a motorcycle crash. If 

the patients were injured by motorcycle crash, the researcher explained the study procedures 

and invited them to participate. The researcher interviewed the participant in-hospital or 

within one-week post-discharge and at 6 months and 12 months post-discharge.  
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Figure 3.3. Flowchart of data collection 

Baseline data collection 

The baseline data collection included a review of each participant’s medical records and 

participant interview. The review of medical records and interview were only conducted 

when the physicians considered the patient medically fit to provide informed consent (see 

Appendix H). Once approved by the physician, potential participants were provided with a 

Participant Information sheet (see Appendix G) which included the purpose of the study, 

what the study would involve, that participation in the study was voluntary, they could 

withdraw at any time and all information would remain confidential. Potential participants 

were also informed that they needed to provide informed consent so that the researcher could 

review their medical records and collect information. All participants were asked to provide 

their contact details (mailing address, mobile-phone number) and their next of kin’s 

telephone number (who living with participants) to enable follow-up at 6 months and 12 

months post-discharge.  

Patients who agreed to participate in the study were provided with a study identification 

number (ID). This number was recorded in a participant identification coding sheet together 

with patient participant identification number (admission number from medical record) 

assigned by the researcher. The study participant ID and patient ID were printed on the top 
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of the questionnaire but there was no identifiable information, such as name, telephone 

number, and email or house address on the questionnaire. The participant identification 

coding list with participant ID and patient ID were stored separately from the name and 

telephone number of participants. This list was stored on a secure server at the University of 

Medicine and Pharmacy at HCMC. Only the main researcher had access to the identifying 

information. 

The researcher-administered baseline questionnaire took approximately 25 minutes to 

complete. Reviewing medical record took approximately 30 minutes for each participant 

(see Appendix D). 

Six months and twelve months follow-up data collection 

The follow-up data collection occurred at 6 and12 months post-discharge either by a 

telephone or a face-to-face interview, depending on the participant’s preference. The 

researcher contacted the participants or their relatives by telephone to remind and re-explain 

the study and the purpose of the interview. If the patients or their relatives could not be 

contacted after five attempts over two weeks they were considered to be lost to follow up 

(see Figure 3.3).  

3.3.6 Questionnaires and instruments: 

Baseline assessment  

The following information was collected at the baseline by the researcher. 

Socio-demographic characteristics: age, sex, education, occupation and marital status. 

Information obtained from medical records consisted of injury details, blood alcohol 

concentration, height and weight. 

Crash details: included crash time, date, admission status (direct, transfer, unclear), place 

of crash, type of crash, and behavioural factors (the blood alcohol concentration (BAC), 

mobile phone use, helmet type, helmet use, how often wear helmet, the speed at crash, speed 

limit, motorcycle licence), and nature of the crash (weather, riding experience, type of 

motorcycle, familiar with route)  

Injury details: included type of injury; injury severity (ISS); length of stay in the hospital 

(LoS); and co-morbidities. 

The injury severity was determined based on the Injury Severity Score (ISS). The ISS 

was calculated based upon summing the square of three most severe Abbreviated Injury 

Scale (AIS) scores from six body regions. Each injury region is assigned a score from 1 
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(minor), 2 (moderate), 3 (serious), 4 (severe), 5 (critical) and 6 (un-survivable) (247). The 

areas of body considered in scoring included: head and neck, face, chest, abdomen, 

extremities, and external structure (wound, burn, integumentary system). ISS ranges from 0 

to 75 with the higher score indicating more severe injury (191) 

Health outcomes: health-related quality of life using the EQ-5D-5L and the Short Form 12 

health Survey version 2 (SF12V2), pain intensity (Numeric Pain Rating Scale), depression 

and anxiety (CES-D), and functional status (Lawton Instrumental Activities of Daily Living 

scale).  

Health-related quality of life (HRQoL) with the EQ-5D-5L:  

The EQ-5D-5L was used to measure participants’ HRQoL of day before injury. The EQ-5D-

5L provides a description of participants problems by five dimensions namely mobility, self-

care, usual activities, pain/comfort and anxiety/distress, and a score for overall self-rated 

health (Visual Analogue Scale) (25, 248). Each dimension is categorised in five levels of 

severity (no problems, slight problems, moderate problems, severe problem and extreme 

problem) which are coded from 0 to 5. The EQ Visual Analogue Scale (EQ-VAS) is used to 

assess self-rated health by using a 100mm scale with the score ranged from 0 (the worst 

health you can image) to 100 (the best health you can image). The EQ-5D-5L has been used 

in various studies measuring HRQoL of trauma patients (25). It has been translated into the 

Vietnamese language and has been validated and is culturally adapted for use with a 

Vietnamese population (249, 250). The Cronbach alpha for the EQ-5D-5L has been reported 

previous studies on Vietnamese population (251, 252).  

Health-related quality of life with the Short Form 12 health Survey version 2 (SF-12 v2 

referred to as the SF-12 hereafter): 

The SF-12 was used to assess the HRQoL of injury participants at four week before injury. 

The SF-12 is a subset of the Medical Outcome Study 36-item (SF-36) that comprises 12 

questions which is reported in two psychometrically based physical component scores (PCS) 

and mental component scores (MCS). It is used to measure eight dimensions of physical and 

mental health including general health perceptions (GH), physical functioning (PF), role 

limitations due to physical health problems (RP), role limitations due to emotional problems 

(RE), bodily pain (BP), social functioning (SF), mental health (MH) and vitality (VT). Scale 

scores are transformed into the range from 0 to 100 following the scoring manual. Higher 

PCS and MCS scores reflect better health status. It has been widely used to measure health 

status in injured patients and quick to perform over the phone (25, 26, 55). The validity and 
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reliability of this instrument in Vietnamese population were reported from previous studies 

(253-255).  

Pain intensity was assessed by Numeric Pain Rating Scale (NPR). Participants were asked 

to self-report the level of pain over the past 24 hours from no pain (score=0) to worst pain 

imaginable (score=10) (256). Inter-rater reliability has been reported to be excellent, with 

100% of agreement between two raters scoring the 0 to 10 point (218). Test-retest reliability 

has also been demonstrated to be accepted in different populations (257, 258) (256, 259). 

The construct validity was examined by Young (258).The NPR was used to measure pain 

outcomes of Vietnamese adult patients with orthopaedic surgery and cancer diseases (219, 

260). Participants were also asked if they have used any pain medications in the four hours 

before the interview.  

Depression was measured using the Centre for Epidemiological Studies-Depression Scale 

(CES-D) which has been validated and adapted for use with a Vietnamese population (261, 

262). It is a 20-item measure in which participant’s rate how often over the past week they 

have any symptoms associated with depression, such as poor appetite, loneliness, restless 

sleep and unhappiness. Each item is scored from 0 (rarely/less than 1 day) to 3 (all of the 

time/ 5-7 days). All items are summed to create the total score ranging from 0 (no symptoms 

of depression) to 60 (have almost all symptoms of depression), with higher score indicating 

more severe depression. The cut-off point to determine whether a participant has depression 

or not is 16, according to Radloff (263). This scale was previously validated by Vietnamese 

researchers, with Cronbach alpha from 0.85 to 0.9 and factorial and concurrent validity was 

confirmed. Now the Vietnamese version is also available (262, 264).  

Functional status was assessed using the Lawton Instrumental Activities of Daily Living 

scale (LADL). This instrument is used to measure the functional status of a person at the 

present time and also changes over time. It includes 8 domains of daily activities such as 

telephone use, shopping, food preparation, housekeeping, laundry, transportation, 

responsibility for own medications, and handle finances ability. Scores range from 0 (low 

function, dependent) to 8 (high function, independent). The validity and reliability of this 

instrument have been reported by Graf (2008). This scale has been used in Vietnamese 

population previously (265). 
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Six months and twelve months follow-up questionnaire  

The questionnaires took approximately 20 minutes to complete either by phone or face to 

face interview. The follow-up questionnaire was the same as that used to collect the data on 

health outcomes at baseline but information about returning to work was also collected (see 

Appendix E). 

Return to work was assessed by following questions (26) (46): 

1. Are you working at the moment?  

2. When did you return to work? 

3. Do you do have the same role as prior to the crash? 

4. What is your occupation at the moment? 

3.3.7 Translation and pilot testing of the questionnaires:  

The translation process was conducted systematically by performing forward-translation, 

back-translation, and comparison. First, the questionnaires were translated from English to 

Vietnamese (forward-translation) by two independent bilingual translators with Vietnamese 

as their first language. Discrepancies between the two Vietnamese versions were then 

resolved. The Vietnamese version of the questionnaires was then back-translated into 

English, without any reference to the original instrument’s wording. Subsequently, the 

original and translated versions of the questionnaires were compared by a bilingual expert 

and the study investigators. Finally, the questionnaires were revised according to the expert 

panel’s comments and investigators’ knowledge and experience. 

Pilot testing of the questionnaire was performed on a random sample of 20 injured 

motorcyclists to test the appropriateness of the questions for a Vietnamese population. 

Modifications were made accordingly by the researcher.  

3.3.8 Statistical analysis 

Data were cleaned, checked, entered and analysed using Epidata (266) and Stata version 15. 

Descriptive statistics were undertaken to describe the profile of the characteristics of the 

cohort and risk factors for a motorcycle crash. Means and standard deviation (SD) were used 

to describe continuous variables such as age, Body Mass Index (BMI), length of stay and the 

Injury Severity Score (ISS). If such variables had skewed distributions, median and 

interquartile range (IQR) were used instead of mean values while category variables were 

presented as percentages.  
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Inferential statistics were used for: 

Assessing differences in key demographic variables between (1) participants who joined the 

study versus non-participants at baseline; and (2) participants who continued to participate 

and those lost to follow-up in the study at each time point. Student’s (independent) t-tests or 

Mann-Whitney U-tests, Paired t-test or Wilcoxon tests were undertaken for continuous 

variables. Chi-square tests (with a Fisher’s exact test conducted for counts of less than five) 

or Mc-Nemar’s tests were used for categorical variables.  

Examining the changes over the study period in all outcomes of interest. There were two 

ways to examining such changes of outcomes:  

1. Within-group analysis of comparison in the mean difference of HRQoL scores, pain 

intensity score, functional status score, and depression score with previous time (pre-

injury to 6 months; pre-injury to 12 months; 6 months to 12 months) 

2. Multilevel analysis comparing changes between groups with unadjusted and adjusted 

for covariates. 

Within-group analysis 

Paired t-tests were undertaken to compare changes in depression scores, pain intensity scores, 

and Lawton ADL (LADL) scores with previous times (baseline vs 6 months; baseline vs 12 

months; 6 vs 12 months). Non-parametric testes were used where appropriate. If the MCS 

and PCS data were skewed, Wilcoxon tests were used. McNemar’s tests were used to 

compare the differences in categorical variables such as EQ dimensions, and depression with 

previous time periods.  

Logistic regression analyses were used to determine the factors that predict injury severity, 

RTW/study. Details of model development for these outcomes are described below. 

Covariates for inclusion in the multiple regression models were identified through the 

process of univariate testing with the relevant dependent outcomes. If p-value <0.25 in the 

univariate analysis, the covariates were included in the multiple regression models. These 

tests were conducted with an alpha of 0.05. All covariates were considered as potential 

predictors of dependent outcomes at 6 and 12 months based on previous studies (26, 35, 42, 

46).  
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The pre-injury/ baseline covariates that were considered as predictors of changes in 

outcomes of interest at 6 and 12 months were age, sex, education, marital status, pre-injury 

health status (yes/no), ISS, LoS (days) and pre-injury HRQoL. 

Association between independent variables and injury severity 

Predictors of injury severity included in the model were: age, sex, education, marital status, 

previous history of a crash (yes, no), helmet use at time of crash (yes, no), motorcycle licence 

at time of crash (yes, no), crash type (multi-vehicle, single vehicle), speeding at time of crash 

(above limit, at or below limit), time of day (6:00am – 5:59pm, 6:00pm-5:59am) and weather 

(dry, wet) and have been used in previous road crash studies. (26, 35, 42, 46). Simple logistic 

regression was used to explore the association between each independent variable and crash 

severity. Initially, the crude odds ratio (COR) for each independent variable was calculated 

at 95% confidence interval (CI). All variables with p-value of < 0.25 were used when 

constructing the multiple logistic regression model. A p-value of < 0.05 was considered to 

demonstrate a statistically significant association. 

Association between independent variables and return to work  

Predictors for return to work at 6 and 12 months post-injury included sex, age, education, 

ISS, LoS, and physical and mental health using SF-12 at 6 and 12 months were derived from 

previous literature (26, 238, 267). Firstly, a separate simple logistic regression was used to 

explore the association between each predictor variable and return to work at 6 and 12 

months. Potential association variables (p-value of < 0.25) with return to work on simple 

logistic regression were selected when constructing the multiple logistic regression models. 

The crude odds ratio (COR) for each independent variable was also calculated at 95% 

confidence interval (CI). Lastly, only independent variables significant at 5% were retained 

in the final model.  

Multilevel models 

Multilevel modeling (MLM) is well described in the literature (268, 269). MLM are also 

known as hierarchical linear models (270), random coefficient models (271) and variance 

component models (272). ANOVA are not appropriate due to the data structure not meeting 

the assumption of independence of observations from different clusters (269). MLM is 

suitable for analysing hierarchical and longitudinal study data. It has also recently been used 

in the field of injury to analyse repeated-measures designs, which are considered to be 

clustered within individuals (273) (46, 268). MLM techniques also allow the simultaneous 
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examination of the effect of group-level (measure occasion) and individual level variables 

on individual level outcomes (268).  

The MLM treats time measurements observed within an individual as a level one unit and 

individual as a level two unit. Covariates included age, sex, education, ISS, and LoS were 

included in the model at level one.  

The two-level model can be written as follows: 

Yit= β0t + β 1tXit + rit 

Level 2: 

β0t = β0 +u0t with 𝑢0t~(0,𝜎𝑢0 2) and r𝑖t~𝑁(0,𝜎𝑒 2) 

β1t = β10 +u1t 

Where:  

Yit is the outcome of interest 

Xj = independent variables (sex, age, education, ISS, LoS) 

i is each individual respondent in the sample (i=1,2,3 …..352) 

t is occasion of follow-up ( t=1,2,3) 

β0t is the unit intercept, or value of the outcome variable Yit when Xit equals zero in the 

contextual unit t adjusted for differences among these units in Xit 

β 1t is the slope of independent variables in contextual unit t 

rit is residual for the individual level model in contextual unit t 

Applying multilevel analysis to evaluate changes in PCS, MCS of SF12, EQVAS score, 

functional score, pain score and depression score over time 

A statistical model is briefly summarised below for the multilevel model with two levels, 

time measurements observed within an individual is treated as level one unit and individual 

as a level two unit. MLM analyses were used to examine the variation in these outcomes 

over time and between people, and to examine variables contributing to the variations. 

Building a MLM is similar to constructing regression equation at each level of the hierarchy. 

Therefore, MLM analysis requires dataset has a hierarchical structure; it must consist of 

individual and contextual level measurements.  
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3.3.9 Ethical considerations 

Ethics approval was obtained from Human Research Ethics Committee of Curtin University 

under number HRE2017-0010, the University of Medicine and Pharmacy of HCMC under 

number 36/DHYD-HD, Vietnam and the Gia Dinh hospital, Vietnam.  

Participants’ welfare was considered at all stages of the study. Firstly, all participants were 

interviewed face-to-face prior to discharge from the hospital and two telephone interviews 

at 6 and 12 months post-hospitalisation by the trained researcher. Before approaching 

potential participants in the hospital, the researcher checked with physicians that participants 

were physically and emotionally well enough to participate. Each participant received a 

participant information sheet describing the purpose of research, the participant’s role and 

rights, and how confidentiality would be protected. Participation in this study was entirely 

voluntary and participants were told that they had the right to withdraw at any time without 

consequences to their medical treatment. Each participant was identified by a study ID 

number (SID) and a patient ID number (PID). On each questionnaire, only the SID and PID 

number were used. The name was kept in a separate, password-controlled file in the different 

folder to the medical record data. Only the student and her supervisors have access to the 

file linking the name and ID number. All data were stored in an R drive at Curtin University 

for seven years. 
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Chapter 4. Results  

Overview  

This chapter describes the results of the study. First, recruitment and response rates are 

reported (Section 4.1). Secondly, demographic, crash characteristic, injury outcomes are 

described (Section 4.2). Section 4.3 presents a comparison of participants studied and those 

to lost follow-up or who declined to participate, as well as the development of statistical 

models. Section 4.4 presents the relationship between risk factors and injury severity among 

injured motorcyclists. Results of changes in HRQoL, functional status, pain intensity, and 

return to work/study over time (pre-injury, 6 and 12 months post-injury) are presented in 

Section 4.5, 4.6, 4.7 and 4.8, respectively. Finally, Section 4.9 presents change in depression 

over time (pre-injury, 6 and 12 months post-injury). 

 

4.1. Recruitment and response rate 

Between 1st June 2017 and 31th January 2018, a total of 441 participants who presented at 

the ED of the Gia Dinh hospital following a  road traffic crash were reviewed, with 378 

(85.7%) meeting the study’s inclusion criteria. All eligible injured motorcycle riders were 

approached, and 352 agreed to participate in the study, giving a response rate of 93.1% 

(Figure 4.3). The researcher-administered questionnaire was completed by 330 participants 

(93.8%) while in hospital, and by the remaining 22 participants (6%) by telephone after 

discharge.  

At the 6 month follow-up, 301 participants could be contacted (response rate: 85.5%) and 

51 (14.5%) participants were lost to attrition: two participants died for reasons unrelated to 

the crash; 36 (10.2%) did not respond to five consecutive telephone calls; five (1.4%) refused 

to continue with the study; and eight (2.3%) had moved. At the 12 months follow-up, a total 

of 286 participants were followed up, giving a response rate of 81.3%; 15 (4.3%) participants 

were lost to attrition because the researcher was unable to make contact with them. Therefore, 

data were analysed for 352 participants at baseline, 301 at 6 months and 286 at 12 months 

post-injury. A comparison of demographic characteristics (age and sex) between those who 

participated in the study and those who declined to participate is presented in Table 4.1. 

There were no significant differences between those who completed and rejected the baseline 

interview in terms of age (p=0.665) and sex (p=0.723). 
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Figure 4.3. Flowchart of participant recruitment  

441 patients 18 

years and over 

injured in traffic  

378 patients with a 

motorcycle injury 

(85.7%) 

352 respondents 

at baseline (93%) 

 

301 (85.5 %)  

Respondents at 6 

months 

51 (14.5) non-

respondents at 6 months 

2 died from other 

diseases 

36 changed 

telephone number  

8 moved to another 

place to live and 

did not have 

telephone number  

5 refused  

284 respondents at 

12 months 

(80.7%) 

17 non-

respondents at 12 

months 
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Table 4.1. Comparison of baseline characteristics of motorcyclists hospitalised as a result of 

a crash in Ho Chi Minh City, Vietnam between those who participated in the study and those 

who declined (non-participants)  

Characteristics  Participants  

(n=352) 

Non-participants 

(n=26) 

p-value 

Sex (%) n (%) n (%)  

 Male 235 (66.8) 19 (73.1) 0.665 

 Female 117 (33.2) 7 (26.9) 

Age (years)    

Mean (SD) 40.9 (15.3) 39.8 (14.8) 0.723 

 

4.2 Descriptive statistics of study participants, the motorcycle crashes and participant 

injuries 

4.2.1 Characteristics of study participants 

Table 4.2 presents the demographic and socioeconomic characteristics of the study 

participants. Of the 352 participants, 235 (66.8%) were male and 117 (33.2%) were female. 

The ages ranged from 18 to 76 years with a mean of 40.9 (SD=15.3) years. The largest 

number of injured motorcyclists were in the 18-25 year age group (n= 89, 25.3%), followed 

by the 45-54 year old age group (n=82, 23.3%) and those aged 55+ years (n=77, 21.9%). 

One-third of participants had vocational training or a university degree (n=116, 33%). Most 

participants were free labourers (e.g., had their own business, taxi drivers, or were unskilled 

labourers without a permanent employer; n=160, 45.5%), followed by office workers (n=68, 

19.3%) and students (n=61, 17.3%). Two-thirds of the cohort were married or in a de facto 

relationship (n=235, 66.8%). Approximately 76% (n=268) of participants were admitted 

directly to the hospital from the scene of the crash while 84 (23.9%) were transferred from 

other hospitals. Thirty-two (9.1%) participants self-reported a history of a previous 

motorcycle crash (of any severity) in the past year. In terms of riding exposure, motorcyclists 

self-reported that they travelled a median of 85.4 kilometres per week, with minimum of 

4km and maximum of 980 km. 
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Table 4.2. Characteristics of motorcyclists hospitalised as a result of a crash in Ho Chi Minh 

City, Vietnam (n=352) 

Motorcyclist characteristics  n % 

Sex   

Male 235 66.8 

Female 117 33.2 

Age group (years)   

18-25 89 25.3 

26-34 47 13.3 

35-44 57 16.2 

45-54 82 23.3 

55+ 77 21.9 

Education   

No formal/ Elementary school 57 16.2 

Middle school 105 29.8 

High school 74 21.0 

Vocational/ university  116 33.0 

Occupation   

Free labourer  160 45.5 

Office worker 68 19.3 

Student  61 17.3 

Housewife 35 9.9 

Unemployed/retired  28 8.0 

Marital status    

De facto/ married  235 66.8 

Single/separated/divorced/ widowed 117 33.2 

Hospital admission status   

Direct 268 76.1 

Transfer 84 23.9 

Previous crash (in last year)   

Yes 32 9.1 

No 320 90.9 

Kilometre travelling per week  85.4 (4-980) a  
a Median (range) 
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4.2.2 Characteristic of the motorcycle crashes 

Characteristics of the motorcycle crashes are presented in Table 4.3. Nearly three-quarters 

of crashes were multi-vehicle crashes (n=258, 73.3%). A breakdown by type of crash found 

that 52.3% (n=184) of crashes involved two motorcycles and 21.0% (n=74) involved a 

motorcycle and car or truck. Single-vehicle crashes accounted for 26.7% (n=94) of crashes, 

of which 13.1% (n=46) occurred due to the motorcyclist losing control and 13.6% (n=48) 

due to hitting an object, animal or pedestrian.  

More than half of crashes occurred between 6:00 pm and 11:59 pm (n=211, 59.9%) followed 

by noon to 5:59 pm (n=73, 20.7%). More than three-quarters of the crashes occurred in dry 

weather (n=273, 77.6 %).  

Approximately 13% (n=44) of motorcyclists were not wearing a helmet at the time of the 

crash. Of the 142 participants who had their blood alcohol concentration (BAC) tested at the 

hospital, 46.5% (n=66) had a BAC above the legal limit (0.05 g/dL). Overall, 18.8% of the 

total sample (including tested and untested, n=352) had a confirmed BAC above the legal 

limit. Forty one percent of participants (n=145) did not have a motorcycle licence at the time 

of the crash. Nine percent of participants (n= 33) self-reported that they were on their mobile 

phone at time of the crash. One in four participants (n=93) reported that their speed at the 

time of the crash was over the posted speed limit.  
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Table 4.3. Characteristics of motorcycle crashes resulting in hospitalisation in Ho Chi Minh 

City, Vietnam (n=352) 

Crash characteristics  n % 

Crash type   

Multi-vehicle 258 73.3 

Hit another motorcyclist 184 52.3 

Hit a motor vehicle 74 21.0 

Single- vehicle 94 26.7 

 Hit an object/pedestrian/ animal 48 13.6 

Loss of control 46 13.1 

Time of day    

12:00am-5:59am 6 1.7 

6:00am -11:59am 62 17.6 

12:00pm- 5:59pm 73 20.7 

6:00pm-11:59pm 211 59.9 

Weather   

Wet 79 22.4 

Dry 273 77.6 

BAC level (g/dl) a   

≥0.05 66 46.5 

<0.05 76 53.5 

Helmet use at time of the crash   

Yes 308 87.5 

No 44 12.5 

Mobile phone use at time of the crash    

Yes 33 9.4 

No 319 90.6 

Motorcycle licence at time of the crash   

Yes 207 58.8 

No 145 41.2 

Speeding at time of crash   

At limit or below 259 73.6 

Above limit 93 26.4 

a Missing data: n= 210 participants who did not have their BAC tested  

Participants’ responses to questions about their familiarity with the area where the crash 

occurred are described in Table 4.4. More than eighty percent of motorcyclists (n=282, 
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80.1%) had frequently used the same route where the crash occurred. Most of participants 

were familiar with the road where the crash occurred (n=262, 74.4%). Approximately 30% 

(n=107) of crashes occurred when motorcyclists travelled at a different time to their usual 

travel time.  

Table 4.4. Familiarity with area of crash happened of motorcyclists resulting in 

hospitalisation in Ho Chi Minh City, Vietnam (n=352)  

Familiarity with area n % 

Same trip   

Yes 282 80.1 

No 70 19.9 

Same route   

Yes 262 74.4 

No 90 25.6 

Crash at same time as 

usually travel 

  

Yes 245 69.6 

No 107 30.4 

 

4.2.3 Description of the motorcyclists’ injuries 

Table 4.5 presents the injury characteristics of participants. The most common site of injury 

was the extremities (n=205, 58.2%), followed by the head (n=113, 32.1%) and external 

(surface - n=45, 12.8%) injuries. Approximately one in four motorcyclists (n=83, 24.6%) 

were injured in at least two body regions.  

The mean length of hospital stay was 8.1 days (SD=6.3), ranging from 1 to 51 days 

(median=7; Inter quartile range (IQR) = 4-36). The mean ISS was 7.3 (SD=4.1), ranging 

from 1 to 26 (median = 8.5; IQR = 1-22). Half of participants experienced mild injury (n=176, 

50.0%), and nearly 7% of hospitalised motorcyclists suffering severe injury (n=24, 6.8%). 
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Table 4.5. Injury characteristics of motorcyclists hospitalised as a result of a crash in Ho Chi 

Minh City, Vietnam (n=352)  

Injury characteristics  n % 

Body region injured   

 Head  113 32.1 

 Face and/or Neck 27 7.7 

 Chest  17 4.8 

 Abdomen 32 9.1 

 Extremities (upper and 

lower)  

205 58.2 

 External (wound)  45 12.8 

Injured in more than one 

area 

  

 Yes 83 24.6 

 No 269 76.4 

Injury severity a   

 Mild 176 50 

 Moderate 152 43.2 

 Severe 24 6.8 
a Injury Severity Score (mild =ISS<9, moderate= 9≤ISS <16, severe =ISS≥16) 

 

4.3 Characteristic of study participants over time and statistical model development 

4.3.1 Comparison of participants who completed the study and those to lost follow-up 

A comparison of the baseline characteristics of participants who completed the study and 

those lost to follow-up at 12 months after injury are presented in Table 4.6. Overall, there 

were no significant differences in age (p=0.771), sex (p=0.239), education (p=0.797), Injury 

Severity Score (ISS) (p=0.112) and length of stay in hospital (LoS) (p=0.183) between 

participants who completed the study and those lost to follow-up. There was, however, a 

higher proportion of males in the group who completed follow-up compared to those were 

lost to follow-up (68.2% vs 60.6%), and participants lost to follow-up were less severely 

injured (based on their ISS and LoS than those who completed the study according to the 

ISS and LoS. However, these differences were not significant.  



57 
 

Table 4.6. Comparison of Participants follow-up and those lost to follow-up at 12 months 

post-injury 

Variables Follow-up 

(n=286) 

Lost to follow-up 

(n=66) 

p-value 

 

n (%) n (%)  

Sex 

 Male 195 (68.2) 30 (60.6) 0.24 

 Female 91 (31.8) 26 (39.4) 

Age  

 18-34 108 (37.8) 28 (42.4) 0.77 

 35-54 115 (40.2) 24 (36.4) 

 55+ 63 (22) 14 (21.2) 

Education 

Middle school and under 128 (44.7) 34 (51.5) 0.32 

High school and over 158 (55.3) 32 (48.5) 

 Median [IQR] c 

ISS a  9 [4-9] 4 [4-9] 0.11 d 

LoS b 7 [4-10] 6 [4-8] 0.18 d 

a ISS: Injury Severity Score    b LoS: Length of Stay in hospital (days) 
c IQR: Inter quartile range d Mann-Whitney test     

 

4.3.2 Demographic characteristics of participants involving in the study at baseline, 6 and 

12 months post-injury 

Table 4.7 presents the characteristics of participants at baseline, 6 and 12 months after 

motorcycle injury in HCMC. The majority of participants over time were male (n=235, 

66.8%) at baseline, n=206, 68.4% at 6 months, and n=195, 68.2% at 12 months). The largest 

number of injured motorcycle riders were in the 35-54 age group (n=139, 39.5% at baseline, 

n=124, 41.2% at 6 months, and n=115, 40.2% at 12 months), and one-third of participants 

had vocational training or a university degree. There were no significant differences in sex, 

age and education over time in participants involved in the study. Regarding to injury 

characteristics among time measurements, the mean (SD) ISS and LoS at 6 and 12 months 

post-injury were slightly higher at baseline but these differences were not significant.  
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Table 4.7. Demographic and injury characteristics of motorcycle riders involving a 

motorcycle crash at baseline, 6 months and 12 months post-injury at HMC, Vietnam  

Variables Baseline (n=352) 6 months post-

injury (n=301) 

12 months post- 

injury (n=286) 
 

n (%) n (%) n (%) 

Sex 

   

Male 235 (66.8) 206 (68.4) 195 (68.2) 

Female 117 (33.2) 95 (31.6) 91 (31.8) 

Age 

   

18-34  136 (38.6) 112 (37.2) 108 (37.8) 

35-54 139 (39.5) 124 (41.2) 115 (40.2) 

55+ 77 (21.9) 65 (21.6) 63 (22) 

Education 

   

Middle school and under 162 (46.0) 140 (46.5) 128 (44.8) 

High school and over 190 (54.0) 161 (53.5) 158 (55.2) 

ISS a 7.3 (4.1) c 

8.5 [4-9] b 

7.4 (4.2) a 

9 [4-9] b 

7.4 (4.0) a 

9 [4-9] b 

LoS b 8.1 (6.3) a 

7 [4-10] b 

8.3 (6.6) a 

7 [4-10] b 

8.4 (6.6) a 

7 [4-10] b 

a ISS: Injury Severity Score b LoS: Length of Stay in hospital (days) 
c mean (standard deviation) d median [inter quartile range] 

 

4.3.3 Statistical model development 

The two statistical models are presented in this section: multiple logistic regression models 

and multilevel models.  

Multiple logistic regression models were done in two steps. Firstly, a separate simple logistic 

regression was used to explore the association between each predictor variable (potential 

risk factors) and binary outcomes. Potential risk factors having p-value of < 0.25 in simple 

logistic regression models were included as predictors in the multiple logistic regression 

models. Odds ratio (OR) with 95% confidence interval (CI) were reported.  
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The multilevel models were also done in two steps: 1) Model 1 with no predictors of 

outcomes included (unconditional model or empty model); and then 2) Model 2 with all 

level-1 explanatory variables (full model) were developed.  

 

4.4 Risk factors of injury severity of injured motorcyclists 

4.4.1 Simple logistic regression model of injury severity 

 Simple logistic regression analyses examining risk factors for injury severity (measured by 

injury severity score) due to a motorcycle crash resulting in hospitalisation at baseline are 

presented in Table 4.8. The results of simple logistic regression found that unlicensed 

motorcyclists had more than three times the odds of a severe injury than licenced 

motorcyclists (Crude OR (COR) =3.08; 95% CI: 1.28-7.41). Motorcyclists who were 

involved in crashes during the night (between 6:00pm and 5:59am) had 3.3 times higher 

odds of a severe injury than motorcyclists involved in crashes occurring during the day 

(between 6:00am and 5:59pm: COR=3.3; 95% CI: 1.312-9.94).  

Motorcyclists who were wearing a helmet at the time of the crash had 2.5 times higher odds 

of a severe injury than those who were not wearing a helmet at the time of crash. However, 

this difference was not statistically significant (95% CI: 0.95-6.80). Injury severity was not 

significantly associated with age (COR=1.01; 95% CI: 0.99-1.04), being a female 

(COR=1.01; 95% CI: 0.42-2.42), previous history of a crash (COR=0.68; 95% CI: 0.19-

2.41), crash type (COR=0.70; 95% CI: 0.26-1.94), speeding at time of the crash (COR=0.86; 

95% CI: 0.35-2.15), or wet weather (COR=1.45; 95% CI: 0.58-3.65).  
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Table 4.8. Simple logistic regression results for factors influencing injury severity of 

motorcyclists hospitalised as a result of a crash in Ho Chi Minh City, Vietnam (n=352)  

Risk factor COR a 95% CI b 

Age (in years) 1.01 0.99-1.04 

Sex   

 Male (reference) 1.00  

 Female 1.01 0.42-2.42 

Previous history of a crash    

 Yes (reference) 1.00  

 No 0.68 0.19-2.41 

Helmet use at time of crash   

 Yes (reference) 1.00  

 No 2.54 0.95-6.80 

Motorcycle licence at time of 

crash 

  

 Yes (reference) 1.00  

 No 3.08* 1.28-7.41 

Crash type   

 Multi-vehicle(reference) 1.00  

 Single-vehicle 0.70 0.26-1.94 

Speeding at time of the crash   

 Above limit (reference) 1.00  

 At limit or below 0.86 0.35-2.15 

Time of day    

Time 6:00 am- 5:59pm (reference) 1.00  

Time 6 pm- 5:59am 3.32* 1.12-9.94 

Weather   

 Dry (reference) 1.00  

 Wet 1.45 0.58-3.65 

a COR indicates Crude Odds Ratio, b 95% CI indicates 95% confidence interval *p-value<0.05 
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4.4.2 Multiple logistic regression model of injury severity 

Table 4.9 presents the results of the multiple logistic regression analysis examining the 

association between risk factors and injury severity (measuring by ISS) of motorcyclists 

hospitalised due to a motorcycle crash. After controlling for potential confounding factors 

(including age, sex, occupation, marital status and education), motorcyclists who were not 

licenced to drive a motorcycle had more than 3.3 times the odds of severe injury than 

licenced motorcyclists (adjusted odds ratio (AOR)=3.3; 95% CI: 1.2-9.3). Motorcyclists who 

were involved in crashes during the night (between 6:00pm and 5:59am) had a 4.3 times 

higher odds of a severe injury than motorcyclists involved in crashes during the day (between 

6:00am and 5:59pm: AOR=4.3; 95% CI: 1.3-13.8). Neither having a previous history of a 

crash, nor wearing the helmet at the time of crash was significantly associated with injury 

severity.  

Table 4.9. Multiple logistic regression results for factors influencing injury severity of 

motorcyclists hospitalised as a result of a crash in Ho Chi Minh City,Vietnam (n=352)  

Risk factor AOR a 95% CI b 

Previous history of a crash    

 Yes  Reference  

 No 0.48 0.13-1.81 

Helmet use at time of crash   

 Yes  Reference  

 No 2.15 0.74-6.30 

Motorcycle licence at time of crash   

 Yes  Reference  

 No 3.32* 1.18-9.34 

Time of day    

Time 6:00 am- 5:59pm  Reference  

Time 6 pm- 5:59am 4.28* 1.33-13.78 

* p-value <0.05 after adjusting for age, sex, occupation, marital status and education 
a Adjusted Odds Ratio     b 95% CI indicates 95% confident interval  
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4.5 Change in HRQoL pre-injury, 6 months and 12 months post-injury 

HRQoL outcomes were measured by the SF-12 version 2 and the European Quality of Life-

5 Dimensions (EQ-5D-5L). The SF-12 is reported as Physical Component Scores (PCS), and 

Mental Component Scores (MCS). The EQ-5D is reported as the EQ- visual analogue scale 

(EQ-VAS) scores, and EQ domains. PCS and MCS scores range from 0 to 100. Higher PCS, 

MCS scores indicate better HRQoL. The EQ-VAS score ranges from 0 to 100. Higher the 

EQ-VAS score reflects better HRQoL. 

4.5.1 Change in HRQoL scores of the study population relative to previous time point 

Changes in such HRQoL outcomes relative to previous time points (pre-injury vs 6 months; 

pre-injury vs 12 months; 6 vs 12 months) are summarised in Table 4.10. In term of two 

component of SF-12, Table 4.10 showed that mean (SD) PCS scores were 51.8 (9.7) at time 

of before injury, declining significantly to 45.2 (13.7) at 6 months and 46.6 (10.8) at 12 

months post-injury indicating a reduction in physical functioning. Compared to pre-injury, 

mean follow-up PSC at 6 months (p<0.001) and 12 months (p=0.03) post-injury declined 

significantly. Between 6 months and 12 months post-injury, mean PCS increased 

significantly (p=0.029). 

Mean (SD) MCS scores were 46.8 (11.2), 42.6 (13.9) and 48.1 (11.5) at pre-injury, 6 months 

and 12 months after post-injury, respectively. The mean MCS scores significantly decreased 

at 6 months post-injury compared with pre-injury (p<0.001) indicating reduction in mental 

well-being. Mean follow-up MCS scores increased between pre-injury and 12 months post-

injury but this finding was not statistically significant (p>0.05).  

In term of HRQoL indicating by EQ-5D, there was a significant decline in the mean EQ-

VAS scores at 6 (p<0.001) and 12 months (p<0.001) post-injury compared to pre-injury 

(Table 4.10) indicating. Overall, all dimensions of the EQ-5D showed significant 

improvement between 6 and12 months post-injury, except for the pain/discomfort dimension. 

However, none returned to pre-injury status. Before injury, pain/discomfort (n=90, 25.6%) 

was the dimension reported as causing problems in the highest proportion of participants, 

followed by anxiety/depression (n=86, 24.4%). At 6 months post-injury, pain/discomfort 

was still the dimension reported as problematic by the highest proportion of participants, 

with 56.5% (n=170) of participants compared to 25.6% (n=90) at baseline. Although the 

pain/discomfort dimension improved between 6 and 12 months post-injury, this 

improvement was not significant (p=0.19). Anxiety/depression improved significantly by 7% 
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between 6 and 12 months post-injury (p=0.02). At 12 months post-injury, 50% reported 

pain/discomfort while 35.5% of participants indicated anxiety or depression.  

Table 4.10. Change in Health-related Quality of Life of motorcycle riders involving a 

motorcycle crash relative to previous time point at HCMC, Vietnam in 2017 and 2018 

Variables Pre-injury 

(n=352) 

6 months 

post- injury 

(n=301) 

12 months 

post- injury 

(n=286) 

Pre-injury 

vs 6 months 

Pre-

injury 

vs 12 

months 

6 vs 12 

months 

 

Mean±SD Mean±SD Mean±SD p-value  p-value p-value 

SF-12       

PCSa 51.78 ±9.71 45.19±13.73 46.62±10.78 <0.001 <0.001 0.03 

MCSb 46.83±11.99 42.56±13.94 48.14±11.52 <0.001 0.05 <0.001 

The EQ-5D       

EQ-VASc 85.60±10.99 75.12±12.05 79.96±12.25 <0.001 <0.001 <0.001 

EQ-5D domains n (%) n (%) n (%)    

Mobility       

 No problems 340 (96.6) 211 (70.1) 219 (76.6) <0.001 <0.001 <0.001 

 Problems 12 (3.4) 90 (29.9) 67 (23.4)    

Self-care       

 No problems 347 (98.6) 232 (77.1) 242 (84.6) <0.001 <0.001 0.01 

 Problems 5 (1.4) 69 (22.9) 44 (15.4)    

Usual activities       

 No problems 325 (92.3) 191 (63.5) 207 (73.4) <0.001 <0.001 0.03 

 Problems 27 (7.7) 110 (36.5) 79 (27.6)    

Pain/discomfort       

 No problems 262 (74.4) 131 (43.5) 143 (50.0) <0.001 <0.001 0.19 

 Problems 90 (25.6) 170 (56.5) 143 (50.0)    

Anxiety/depression       

 No problems 266 (75.6) 169 (56.2) 185 (64.7) <0.001 <0.001 0.02 

 Problems 86 (24.4) 432 (43.8) 101 (35.5)    

a PCS: Physical Component Summary Score  b MCS: Mental Component Summary Score  
c EQ-VAS: The European Visual Analogue Scale 
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4.5.2 Multilevel models examining changes in HRQoL over time 

The changes in PCS and MCS of SF-12 across time without predictors (model 1) 

The results of the variation in HRQoL across time are presented in Table 4.11. The results 

indicated that compared to pre-injury, participants’ PCS reduced significantly by 6.61 points 

(95% CI: -8.21, -5.03) at 6 months and by 5.12 points (95% CI: -6.74, -3.51) at 12 months 

post-injury. In addition, the MCS decreased significantly by 4.24 (CI: -6.00, - 2.48) at 6 

months post-injury, compared to before the motorcycle crash.  

The random effects component of PCS shows the intra-class correlation (ICC) of PCS was 

0.18, indicating that 18% of the variability in PCS was due to differences between 

individuals. The remainder of the variance was due to the variability across time 

measurements within individuals. Similarly, the ICC of MCS was 0.17, indicating that 17% 

of the variability in MCS was due to differences between individuals.  

Table 4.11. Health-related quality of life across time among hospitalised motorcycle riders 

involving a motorcycle crash in HCMC, Vietnam 

Variables SF-12 
 

PCS a  

Coefficient 

(SE) 

95% CI MCS b  

Coefficient 

(SE) 

95% CI 

Time of assessment 

    

Pre-injury Reference 

 

Reference 

 

6 months post-

injury 

 -6.61* (0.81) (-8.21 -5.03)  -4.24* (0.89) (-6.00 - 2.48) 

12 months post- 

injury 

 -5.12* (0.82) (-6.74 -3.51)  1.27 (0.91) (-0.51 3.06) 

Constant 51.80 (0.6)    

Random effect Estimate 95% CI Estimate 95% CI 

Between-person 

effect 

24.39* (5.28) 15.95- 37.30 26.85* (6.15) 17.13-42.07 

Within-person 

effect 

106.37* (6.13) 94.99- 

119.09 

129.17* (7.41) 115.42 -144.56 

ICCc 0.18*  0.17*  
a PCS: Physical Component Summary Score  b MCS: Mental Component Summary Score  
c ICC: intra-class correlation    * p-value<0.05 
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Change in PCS, MCS of SF12 across time with including all predictors (full model) 

The results of the full model examining the change in PCS and MCS indicating by SF12 

over time are presented in Table 4.12. After adjusting for predictors, the model analysing 

changes in HRQoL over time revealed that, compared to pre-injury, participants’ PCS 

reduced significantly by 6.61 points (95% CI: -8.21, -5.03) at 6 months and by 5.12 points 

(95% CI: -6.74, -3.51) at 12 months post-injury indicating improved physical functioning 

between 6 and 12 months post-injury. However, physical function was still below pre-injury 

levels. Females had significantly lower PCS (β=-3.61; 95% CI: -5.16, -2.06) compared to 

males. Being age over 55 years was associated with lower PCS (β=-9.38; 95% CI: -11.32, -

7.44) compared to being aged between 18 and 34 years.  

The MCS decreased significantly by 4.23 (CI: -5.99, - 2.47) at 6 months post-injury, 

compared to before the motorcycle crash indicating poorer psychological functioning. The 

MCS increased by 1.29 points at 12 months but this increase was not statistically significant. 

Being female (β=-3.61; 95% CI: -5.16, -2.06) compared to male and aged over 55 years (β=-

9.38; 95% CI: -11.32, -7.44) compared to age group of 18-34 were associated with lower 

MCS.  

The random effects component of the model indicated that the variance in both PCS and 

MCS became smaller after the variables age, sex, ISS and LoS were included (Table 4.12). 

Five percent of the variation in PCS was explained by predictors variables in the full model 

(ICC=0.05). However, this variability was not significant (p=0.07). A total of 15% of the 

variability in MCS was explained by predictor variables.  
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Table 4.12. Multilevel modelling assessing the changes in PCS, MCS indicating by SF-12 

of a sample of hospitalised motorcycle riders involving a motorcycle crash in HCMC, 

Vietnam in 2017 and 2018 

Variables SF-12    
 

PCSa 

Coefficient (SE) 

95% CI MCSb Coefficient 

(SE) 

95% CI 

Time of assessment 

   

Pre-injury Reference  

 

Reference 

 

6 months post-injury  -6.61* (0.81) (-8.21 -5.03)  -4.23* (0.89) (-5.99 - 2.47) 

12 months post-injury  -5.12* (0.82) (-6.74 -3.51)  1.29 (0.91) (-0.49 3.08) 

Sex 

    

Male Reference 

 

Reference 

 

Female  -3.61 (0.79) (-5.16 -2.06)  -1.60* (0.99) (-3.56 -0.35) 

Age  

    

18-34 Reference 

 

Reference 

 

35-54  -2.26* (0.84) (-3.91 -0.61)  -1.94 (1.06) (-3.56 0.35) 

55+  -9.38* (0.99) (-11.32 -7.44)  -2.92* (1.25) (-5.37 -0.46) 

ISSc  -0.11 (0.09) (-0.29 0.71)  -0.11 (0.16) (-0.34 0.12) 

LoSd  -0.14* (0.06) (-0.25 -0.03)  -0.05 (0.07) (-0.19 0.93) 

Constant 61.50 (1.35)  51.59  

Random effect Estimate 95% CI Estimate 95% CI 

Between-person effect 5.64* (3.97) 1.41- 22.47 23.82* (5.95) 14.58-38.89 

Within-person effect 106.14* (6.09) 94.84- 118.78 129.26* (7.42) 115.49 -144.65 

ICCe 0.05*  0.15*  
a PCS: Physical Component Summary Score  b MCS: Mental Component Summary Score  
c ISS: Injury severity score   d LoS: Length of stay in hospital (days) 
e ICC: Intra-class correlation    *p-value<0.05 

The variation in EQ-VAS across times without predictors  

Table 4.13 shows the empty model that explored the variation in the EQ-VAS between and 

within individuals. The model indicated that the EQ-VAS scores reduced significantly by 

10.5 points at 6 months (95% CI: -11.6, -9.4) and 6.5 points at 12 months (95% CI: -7.6, -

5.4) after injury, compared with pre-injury indicating an improvement in health-related 

quality of life. The random effects component of the model showed the variance component 
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and the proportion of variability explained by the level (in this case the time measurements). 

Fifty-four percent of the variance of the EQ-VAS was explained by differences between 

individuals.  

Table 4.13. The change of EQ-VAS among hospitalised motorcycle riders involving a 

motorcycle crash in HCMC, Vietnam in 2017 and 2018. 

Variables The EQ-VASa  
 

Coefficient (SE) 95% CI 

Time of assessment 

  

Pre-injury Reference 

 

6 months post-injury  -10.48* (0.55) (-11.57 -9.39) 

12 months post-injury  -6.52* (0.56) (-7.63 -5.41) 

Constant 85.5  

Random effect Estimate 95% CI 

Between-person effect 57.39* (5.86) 46.98-70.11 

Within-person effect 48.59* (2.82) 43.35-54.46 

ICCb 0.54*  

a EQ-VAS: The EQ-visual analogue scale  b ICC: Intra-class correlation  *p-value<0.05  

Change in EQ-VAS of study population over time with including all predictors (full model) 

The results of the full model modelling changes in EQ-VAS over time are presented in Table 

4.14. The results indicated that the EQ-VAS score reduced significantly by 10.41 (95% CI: 

-11.49, -9.33) at 6 months and 6.48 (95% CI: -7.58, -5.38) at 12 months post-injury, 

compared to pre-injury. After adjusting for predictors, females had significantly lower EQ-

VAS scores (β=-2.87; 95% CI: -4.30, -4.15) compared to males. Being aged between 35 to 

54 years (β=-6.7; 95% CI: -8.24, -5.18), and over 55 years (β=-14.10; 95% CI: -15.89, -

12.31) were associated with lower EQ-VAS compared to the 18 to 34 year old age group. 

The random effects component indicated 29% of the variation in EQ-VAS was explained by 

the predictor variables.  
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Table 4.14. Multilevel modelling assessing the change of HRQoL indicating by EQ-VAS 

among hospitalised motorcycle riders involving a motorcycle crash in HCMC, Vietnam in 

2017 and 2018. 

Variables The EQ-VASa  
 

Coefficient (SE) 95% CI 

Time of assessment 

  

Pre-injury Reference Reference 

6 months post-injury  -10.41* (0.55) (-11.49 -9.33) 

12 months post-injury  -6.48* (0.56) (-7.58 -5.38) 

Sex 

  

Male Reference Reference 

Female  -2.87* (0.73) (-4.30 -1.45) 

Age  

  

18-34 Reference Reference 

35-54  -6.70* (0.78) (-8.24 -5.18) 

55+  -14.10* (0.91) (-15.89 -12.31) 

ISSb  -0.25* (0.09) (-0.41 -0.078) 

LoSc  -0.13* (0.05) (-0.24 -0.021) 

Constant   

Random effect Estimate 95% CI 

Between-person effect 20.34* (3.11) 15.07-17.46 

Within-person effect 48.6* (2.82) 43.36-54.45 

ICCd  0.29*  
aEQ-VAS: The EQ- visual analogue scale   *p-value<0.05 
bISS: Injury severity score cLoS: Length of Stay in hospital (days) dICC: Intra-class correlation  
 

4.6 Changes in pain over study periods 

Pain intensity was measured by the Number Rating Score (NRS). The model assessing 

changes in pain without predictor variables (empty model) and with predictor variables (full 

model) are presented in this section.  
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4.6.1 Comparison in pain intensity score (NRS) to previous times 

The mean (SD) NRS at baseline (immediately following injury), 6 months and 12 months 

post-injury were 5.6 (2.5), 2.5 (2.2) and 2.1 (1.9), respectively (Table 4.15). The results of 

comparison in mean NRS to previous time points indicated that mean NRS at baseline was 

3.1 points higher than mean NRS at 6 months (p<0.001) and 3.5 points higher at 12 months 

post-injury (p<0.001). The mean NRS at 6 months was significantly higher than 12 months 

of 0.4 points (p<0.001). 

Table 4.15. Pain intensity score among injured motorcyclists at the time of injury, 6 months 

and 12 months post-injury at HCMC, Vietnam in 2017 and 2018a  

Time of assessment At the time of 

injury 

(n=352) 

6 months post-

injury (n=301) 

12 months post-injury 

(n=286) 

Mean (SD) 5.6(2.5) 2.5(2.2) 2.1(1.9) 

p-value  

(baseline vs 6 months) 

<0.001a   

p-value 

(baseline vs 12 months) 

 <0.001a  

p-value  

(6 vs12 months) 

  0.001a 

a Wilcoxon matched-pairs signed-rank test 

4.6.2. Multilevel models examining changes in pain intensity by NRS over time 

The variation in NRS across time without predictors (empty model) 

Table 4.16 presents the empty model examining the variation in NRS across time and across 

individual. The coefficient for means in the empty model indicated mean NRS decreased 

significant by 3 points (95% CI: -3.32, -2.74) and 3.5 points (95% CI: -3.78, -3.19) at 6 

months and 12 months post-injury respectively, compared to pre-injury. The ICC was 0.30, 

showing that 30% of variation in mean NRS was due to differences between individuals.  
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Table 4.16. Multilevel mixed model of pain among injured motorcyclists at 6 and 12 months 

post-injury in HCMC, Vietnam in 2017 and 2018 

Variables Pain intensity score (NRS) 

Time of assessment  Coefficient (SE) (95% CI)a 

 At the time of injury Reference  

6 months post-injury -3.03* (0.15) (-3.32, -2.74) 

12 months post-injury -3.48* (0.15) (-3.78, -3.19) 

Constant 5.57  

Random effect Estimate 95% CI 

Between-person effect 1.51* (0.22) 1.12-2.03 

Within-person effect 3.47* (0.20) 3.09-3.89 

ICCb  0.30*  

a 95% CI: 95% Confidence Interval *p-value<0.05 
bICC: Intra-class correlation  

 

Changes in NRS over time with including all predictors (full model)  

The results of the full model examining change in NRS are summarised in Table 4.17. 

Overall, pain improved at 6 and 12 months post-injury. After adjusting for predictors, the 

model showed that NRS decreased significantly by 3.31 points (95% CI: -3.61, -3.01) at 6 

months and 3.62 points (95% CI: -3.92, -3.32) at 12 months post-injury, compared to 

immediately following the injury. Females (β=0.52, 95% CI: 0.18, 0.87) and those aged over 

55 years (β=0.45, 95% CI: 0.38, 0.89) had significantly higher mean NRS over time. 

Participants with higher PCS (β =-0.03, 95% CI:-0.04, -0.02) and MCS (β=-0.02, 95% CI:-

0.03, -0.01) had significantly lower pain scores. The random effects component indicated 

the predictor variables including age, sex, ISS, LoS, and HRQoL accounted for 22% of 

variation in pain over time (ICC=0.3).  
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Table 4.17. Multilevel mixed model of pain among injured motorcyclists at 6 and 12 months 

post-injury in HCMC, Vietnam in 2017 and 2018  

Variables Pain intensity score (NRS) 

Time of assessment   Coefficient (95% CI)a 

At the time of injury Reference  

6 months post-injury -3.31* (0.15) (-3.61, -3.01) 

12 months post-injury -3.62* (0.15) (-3.92, -3.32) 

Sex   

 Male Reference  

 Female 0.52* (0.17) (0.18, 0.87) 

Age    

 18-34 Reference  

 35-54 0.19 (0.19) (-0.18, 0.56) 

 55+ 0.46* (0.23) (0.38, 0.89) 

Education   

 High education and over Reference  

 Secondary school and 

under 

-0.20* (-0.12, -0.52) 

Injury Severity Score 0.02 (0.02) (-0.02, 0.06) 

Length of stay in 

hospital (days) 

0.05* (0.01) (0.03, 0.08) 

SF-12   

 Physical Component 

Score 

-0.03* (0.00) (-0.04, -0.02) 

 Mental Component 

Score 

-0.02* (0.00) (-0.03, -0.01) 

Constant 6.73  

Random effect Estimate 95% CI 

Between-person effect 0.92* (0.19) 0.63-1.38 

Within-person effect 3.41* (0.19) 3.02-3.80 

ICCb 0.22*  
a 95% CI: 95% Confidence Interval *p-value<0.05 
bICC: Intra-class correlation 

4.7. Changes in functional status over study periods 
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Functional status was measured by the Lawton Instrumental Activities of Daily Living 

(LADL). Higher LADL score reflects higher function.  

4.7.1. Comparison in functional scores with previous times 

Table 4.18 compares mean functional scores over time. Overall, function improved 

significantly between data collection points. At the baseline, mean (SD) LADL was 3.5 (1.3). 

This score increased significantly at mean (SD) of 6.2 (2.1) at 6 months post-injury 

(p<0.001). At 12 months post-injury, the mean (SD) score reached 6.9 (1.8).  

Table 4.18. LADL score among injured motorcyclists at the time of injury, 6 months and 12 

months post-injury at HCMC, Vietnam in 2017 and 2018a  

Time of assessment At the time of 

injury 

(n=352) 

6 months post-

injury (n=301) 

12 months post-injury 

(n=286) 

Mean (SD) 3.5 (1.3) 6.2 (2.1) 6.9 (1.8) 

p-value  

(baseline vs 6 months) 

0.000a   

p-value 

(baseline vs 12 months) 

 0.000a  

p-value  

(6 vs 12 months) 

  0.000a 

a Wilcoxon matched-pairs signed-rank test 

4.7.2. Multilevel assessing changes in functional scores over time 

The variation in LADL across time without predictors (empty model) 

Table 4.19 presents the results of the empty model assessing the change in LADL between 

time points across individuals. The coefficient for means in the model indicated that a 

positive score for LADL at 6 and 12 months. This showed that LADL improved significantly 

over time. The random effects component showed 22% of variability in LADL due to 

variability in between individual (ICC=0.22).  
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Table 4.19. Multilevel mixed model of functional score among injured motorcyclists over 

study period in HCMC, Vietnam in 2017 and 2018 

Variables LADLa 

Time of assessment  Coefficient (95% CI)b 

At the time of injury Reference  

6 months post-injury 2.89* (2.64, 3.13) 

12 months post-injury 3.51* (3.27, 3.75) 

Constant 1.90  

Random effect Estimate 95% CI 

Between-person effect 0.47* (0.11) 0.30-0.75 

Within-person effect 2.26* (0.13) 2.02-2.53 

ICCc  0.22*  

aLADL: Lawton Instrumental Activities of Daily Living b 95% CI: 95% Confidence Interval   
cICC: Intra-class correlation     *p-value<0.05 

Changes in functional scores over time with including all predictors (full model) 

Table 4.20 shows that, after adjusting for predictors, participants’ functional scores increased 

by 2.89 points (95% CI: 2.64, 3.13) at 6 months and by 3.51 points (95% CI: 3.27, 3.75) at 

12 months post-injury, indicating improved levels of function compared to immediately after 

the injury. Participants aged over 55 years (β=-0.59, 95% CI: -0.93, -0.24) and with higher 

ISS (β=-0.05, 95% CI: -0.08, -0.02) had significantly lower functional status scores. 

Participants with higher PCS (β=0.02, 95% CI: 0.01, 0.03) and MCS (β=0.02, 95% CI: 0.01, 

-0.03) had significantly higher functional status scores. The random effects component 

indicated the predictor variables accounted for 18% of variation in functional scores among 

injured motorcyclists (ICC=0.18).  



74 
 

Table 4.20. Multilevel mixed model of functional score among injured motorcyclists over 

study period in HCMC, Vietnam in 2017 and 2018  

Variables LADLa 

Time of assessment  Coefficient (95% CI)b 

At the time of injury Reference  

6 months post-injury 2.89* (2.64, 3.13) 

12 months post-injury 3.51* (3.27, 3.75) 

Sex   

 Male Reference  

 Female -0.06* (-0.20, - 0.33) 

Age    

 18-34 Reference  

 35-54 -0.14 (-0.43, 0.15) 

 55+ -0.59* (-0.93, -0.24) 

Education   

 High education and over Reference  

 Secondary school and under -0.29 (-0.45, 0.05) 

Injury Severity Score -0.05* (-0.08, -0.02) 

Length of stay in hospital (days) -0.02 (-0.04, 0.001) 

SF-12   

 Physical Component Score 0.02 (0.01, -0.03) 

 Mental Component Score 0.02 (0.01, -0.03) 

Constant 1.90  

Random effect Estimate 95% CI 

Between-person effect 0.47* (0.11) 0.30-0.75 

Within-person effect 2.26* (0.13) 2.02-2.53 

ICCc 0.18*  
aLADL: Lawton Instrumental Activities of Daily Living b95% CI: 95% Confidence Interval  
cICC: Intra-class correlation     *p-value<0.05 
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4.8. Return to work/study (RTW/study) and predictors for RTW/study at 6 months 

and 12 months post-injury 

4.8.1. Percentage of RTW/study at 6 months and 12 months post-injury 

Table 4.21 shows the percentage of RTW/study among injured motorcyclists at three time 

points: pre-injury, 6 and 12 months post-injury. Those participants who had worked or 

studied prior to injury were included in the calculation.  

Of the 352 participants in the study, 318 (90.3%) were working or studying at the time of 

their crash. The percentage of participants who were able to RTW/study was 59.6% (n=165) 

at 6 months, and 81.7% (n=210) at 12 months post-injury.  

Table 4.21. Prevalence of RTW/study among injured motorcyclists at pre-injury, 6 months 

and 12 months post-injury at HCMC, Vietnam in 2017 and 2018 

RTW/study n % 

Pre-injury (n=352) 318 90.3 

6 months post-injury (n=277) 165 59.6 

12 months post-injury (n=257) 210 81.7 

4.8.2. Simple logistic regression examining predictors for RTW/study at 6 months and 12 

months post-injury 

Table 4.22 presents simple logistic regression examining the relationship between socio-

demographic, the injury severity score, length of stay in the hospital, and health-related 

quality of life measured by SF-12 and RTW/study at 6 and 12 months after motorcycle 

injuries.  

Predictors of lower odds of RTW/study at 6 months post-injury included: being aged 35-54 

years old (COR: 0.48; 95% CI: 0.28, 0.83) or over 55 year old (COR: 0.25; 95% CI: 0.12, 

0.53); lower education (COR: 0.51; 95% CI: 0.31, 0.85); higher ISS (COR: 0.90; 95% CI: 

0.85, 0.96); and greater LoS (COR: 0.93, 95% CI: 0.88, 0.97). Better physical functioning 

had significantly higher odd of RTW/study at 6 months (COR: 1.03; 95% CI: 1.01, 1.04). 

The results of simple logistic regression examining predictors for RTW/study at 12 months 

indicated being female (COR: 0.37, 95% CI: 0.19, 0.69), aged between 35 and 54 and over 

55 years old (COR: 0.12; 95% CI: 0.04, 0.32), higher ISS (COR: 0.84; 95% CI: 0.78, 0.91), 

and longer time in the hospital (COR: 0.92; 95% CI: 0.88, 0.96) were significantly associated 

with lower odd of RTW/study.  
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Table 4.22. Simple logistic regression for RTW/study among injured motorcyclists at 6 

months and 12 months post-injury at HCMC, Vietnam in 2017 and 2018 a  

Variables RTW/study at 6 months  

post-injury (n=277) 

RTW/study at 12 months  

post-injury (n=257) 

COR (95% CI)b  COR (95% CI)  

Sex 

 

   

 Male Reference  Reference  

 Female 0.62 (0.37, 1.03) 0.37 (0.19, 0.69)  

Age (years)     

 18-34 Reference  Reference  

 35-54 0.48 (0.28, 0.83) 0.23 (0.10, 0.56)  

 55+ 0.25 (0.12, 0.53) 0.12 (0.04, 0.32)  

Education     

 High education and over Reference  Reference  

 Secondary school and under 0.51 (0.31, 0.85) 1.01 (0.45, 2.28)  

Injury Severity Score 0.90 (0.85, 0.96) 0.84 (0.78, 0.91)  

Length of stay in hospital (days) 0.93 (0.88, 0.97) 0.92 (0.88, 0.96)  

SF-12     

 Physical Component Score 1.03 (1.01,1.04)  1.16 (1.12, 1.22)  

 Mental Component Score 1.01(0.99, 1.03)  1.07 (1.04, 1.08)  
a Return to work if working/study prior to injury (n=318) 
b COR: Crude Odds Ratio, 95% CI: 95% Confidence Interval 

4.8.3. Multiple logistic regression examining predictors for RTW/study at 6 months and 

12 months post-injury 

A multiple logistic regression model (Table 4.23) found that, at 6 months post-injury, there 

were significantly lower odds of RTW/study for participants with longer LoS in hospital 

(AOR=0.95, 95% CI: 0.91-0.98). Those with lower education levels had significantly lower 

odds of RTW/study (AOR=0.51; 95% CI: 0.31, 0.85). At 12 months post-injury there were 

significantly lower odds of participants RTW/study among those aged between 35 and 54 

(AOR=0.21; 95% CI: 0.06, 0.72) and with a higher ISS (AOR=0.85; 95% CI: 0.77, 0.93). 

Participants with higher PCS and MCS had significantly higher odds of RTW/study 

(AOR=1.14; 95% CI: 1.09, 1.20 and AOR=1.04; 95% CI: 1.00, 1.09, respectively). 
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Table 4.23. Multiple logistic regression for RTW/study among injured motorcyclists at 6 

and 12 months post-injury at HCMC, Vietnam in 2017 and 2018 a  

Variables RTW/study at 6 months  

post-injury (n=277) 

RTW/study at 12 months  

post-injury (n=257) 

AOR (95% CI)b  AOR (95% CI)  

Sex 

 

   

 Male Reference  Reference  

 Female 0.82 (0.47, 1.41)* 0.92 (0.37, 2.29)  

Age (years)     

 18-34 Reference  Reference  

 35-54 0.59 (0.32, 1.06)  0.21* (0.06, 0.72)  

 55+ 0.36* (0.16, 0.85) 0.24* (0.06, 0.99)  

Education     

 Secondary school and under Reference  Reference  

High education and over 1.97* (1.16, 3.33) 1.01 (0.45, 2.28)  

Injury Severity Score 0.94 (0.89, 1.00)  0.85 (0.77, 0.93)  

Length of stay in hospital 

(days) 

0.95* (0.91, 0.98) 0.96 (0.45, 1.20)  

SF-12     

 Physical Component Score 1.02 (0.99,-1.04) 1.15(1.09, 1.20)  

 Mental Component Score 1.01(0.99, 1.03)  1.04 (1.00, 1.09)  
a Return to work if working/study prior to injury (n=318) 
b AOR indicates Adjusted Odds Ratio, 95% CI indicates 95% Confidence Interval *p<0.05 

 

4.9 Changes in depression over study periods 

4.9.1. Prevalence and change in depression compare to previous time 

Table 4.24 summarises the depression scores and percentage of participants who reported 

symptoms of depression pre-injury, 6 months and 12 months post-injury. The mean score of 

self-reported depression increased at 6 months post-injury but was similar to the scores pre-

injury at 12 months post-injury. Of 352 participants at baseline, 100 (28.4%) participants 

reported depression before-injury and this number increased by 129 (42.9%) at 6 months 
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after injury. Of the participants who completed the interview 12 months post-injury, 86 

(30.1%) had symptoms of depression.  

Comparison mean depression scores indicated that there were significant differences in mean 

(SD) depression scores between baseline [13.7 (9.6)] and 6 months post-injury [18 (11.4)], 

6 and 12 months post-injury [13.9 (9.7)]. However, mean depression score at 12 months 

post-injury was not significantly higher than pre-injury (p=0.275). 

Table 4.24. Depression among injured motorcyclists at baseline, 6 months and 12months 

post-injury at HCMC, Vietnam in 2017 and 2018a  

Time of assessment Pre-injury 

(n=352) 

6 months post-

injury (n=301) 

12 months post-injury 

(n=286) 

Mean (SD) 13.7 (9.6) 18.0 (11.4) 13.9 (9.7) 

Normal (n, %) 252(71.6) 172(57.1) 200(69.9) 

Problem 100(28.4) 129(42.9) 86(30.1) 

p-value  

(baseline vs 6 months) 

0.000a   

p-value 

(baseline vs 12 months) 

 0.275a  

p-value  

(6 vs12 months) 

  0.000 a 

a Wilcoxon matched-pairs signed-rank test 

 

4.9.2. Multilevel models assessing change in depression over time study period 

The results of the multilevel mixed model examining changes in the depression scores are 

presented in Table 4.25. Overall, depression scores increased significantly by 4.65 points 

(95% CI: 3.29, 60.2) at 6 months post-injury, compared to pre-injury. Females reported 

higher depression scores over time (β=3.10, 95% CI: 1.48, 4.72) and those aged over 55 

years had significantly higher pain scores of 2.74 points over time (95% CI: 0.38, 0.89) 

compared to those aged between 18 and 34. Participants with longer LoS in the hospital had 

significantly higher depression scores (β =0.16, 95% CI: 0.04, 0.29).  
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Table 4.25. Multilevel mixed model of depression score among injured motorcyclists over 

study period in HCMC, Vietnam in 2017 and 2018 

Variables Depression score 

Time of assessment  Coefficient (95% CI)b 

Pre-injury Reference  

6 months post-injury 4.65 (3.29, 6.02) 

12 months post-injury 0.59 (-0.79, 1.98) 

Sex   

 Male Reference  

 Female 3.10 (1.48, 4.72) 

Age    

 18-34 Reference  

 35-54 1.74 (0.08, 3.48) 

 55+ 2.74 (0.69, 4.79) 

Education   

 High education and over Reference  

 Secondary school and under 1.52 (0.02, 3.03) 

Injury Severity Score 0.03 (-1.62, 0.26) 

Length of stay in hospital 

(days) 

0.16 (0.04, 0.29) 

Constant 9.80 (5.92,13.70) 

Random effect Estimate 95% CI 

Between-person effect 19.52 (4.07) (12.98, 29.38) 

Within-person effect 77.93 (4.53) (69.54, 87.33) 

 

4.10.Summary 

This chapter presented the results of the study and the steps in the development of models 

for assessing the changes in long-term outcomes following motorcycle injuries in Vietnam. 

The results showed that health outcomes improved over 12 months post-injury despite the 

ongoing disability. Females, participants aged over 55 years and those with a higher injury 

severity score were more likely to have poorer health outcomes over the time of the study.  
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Chapter 5. Discussion, recommendations and conclusion 

Overview of the chapter 

The research aimed to gain a better understanding of the characteristics of, and risk factors 

for, motorcycle injuries, and the long-term health outcomes following motorcycle crashes in 

Ho Chi Minh City (HCMC), Vietnam, using a prospective longitudinal design. To date, there 

is limited published research examining health-related quality of life (HRQoL), pain, 

functional status and depression among injured adult motorcyclists in Vietnam, and more 

broadly in low-and middle-income countries (LMICs) where motorcycle injuries and 

fatalities account for highest burden globally (1). Previous research conducted in high 

income countries (HICs) has measured some health outcomes (42), at a shorter time point 

(61) or at one time point after injury (60). This research examined HRQoL, pain, functional 

status and depression at three time points: before or at the time of injury; at 6 months post- 

injury; and 12 months post-injury. Measuring the changes in health outcomes before, and at 

12 months after sustaining a motorcycle injury has the potential to provide insights into how 

motorcycle injuries affect long-term wellbeing in adult motorcyclists in HCMC, Vietnam. 

The findings make a unique contribution to the literature and have the potential to guide 

health professionals and policy makers regarding rehabilitation programs to improve health 

outcomes for injured motorcyclists in HCMC, and Vietnam.  

This thesis comprises three published papers presented in Appendix B (B1, B2, B3) and a 

full results chapter that expanded the results of each published paper. This chapter will 

provide a general discussion of the key findings and how the findings contribute to 

motorcycle injury prevention in HCMC, Vietnam and, more broadly, LMICs. Briefly, the 

first paper entitled ‘Characteristics and severity of motorcycle crashes resulting in 

hospitalization in Ho Chi Minh City, Vietnam’ describes the characteristics and severity of 

motorcycle crashes resulting in hospitalisation of motorcyclists. Paper 2, ‘Health-Related 

Quality of Life in Motorcycle Crash Victims One Year After Injury: A Longitudinal Study in 

Ho Chi Minh City, Vietnam’, reports the long-term health outcomes in terms of health-related 

quality of life over 12 months post-injury. Paper 3 entitled ‘Functional status, pain and 

return to work of injured motorcyclists involved in a motorcycle crash over one-year post-

injury in Vietnam’, reports on changes in pain, functional status and return to work/study 

over 12 months post-injury in motorcyclists admitted to hospital in HCMC, Vietnam. Finally, 

a discussion on the changes in levels of depression 12 months post-injury is presented as part 

of the discussion ; these are an unpublished set of results contributing to the overall body of 
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work undertaken in this research. The limitations and strengths of this doctoral study will 

also be presented in this chapter. Finally, the chapter will conclude with recommendations, 

implications for future research and practice, and a conclusion.  

 

5.1 Crash characteristics, injury outcomes and risk factors associated with injury 

severity for motorcycle crashes resulting in hospitalisation in Ho Chi Minh City 

(HCMC).  

Demographic and crash characteristics 

This study highlighted the demographic characteristics of riders injured in motorcycle 

crashes in Vietnam and potentially other LMICs. These characteristics included being young, 

male, and an office worker/student. Young males were over-represented (67%) among 

hospitalised motorcyclists in Vietnam. This is consistent with previous research, which 

found risk-taking characteristics of male motorcyclists including drinking while riding (3, 

133), speeding (170) and aggression (163, 274) may contribute to an increased risk of 

motorcycle injury. However, the proportion of males involved in motorcycle crashes in this 

study was lower compared with studies in HICs (200, 275). The difference in type of 

motorcycle and purpose of motorcycle use in HICs may explain the higher proportion of 

males than females in crashes in these countries. Motorcycles in HICs such as the United 

States, Australia, and Europe have an engine capacity greater than 250cc, and are used to 

travel longer distances and as part of leisure activities. In contrast, the majority of 

motorcycles in LMICs are ‘scooters’ with engine capacities ranging from 50cc to 250cc and 

are used to carry out daily functions such as commuting to work and school (3, 90, 276).  

The study found that one in five hospitalised motorcyclists in Vietnam were students and 

office workers. The result contrasts with studies in Australia (277) where students are rarely 

involved in crashes. The differences in these findings may in part be due to differences in 

road use patterns and road infrastructure between the two countries. Irrespective of road-

related factors, young people often take risks related to road safety including distractive 

behaviours such as using a mobile phone, or disobeying traffic rules (157). The findings 

demonstrate the need for targeted prevention strategies that highlight the potential serious 

consequences of risk-taking whilst riding a motorcycle among this group of people. A 

sustained, well-funded multi-strategy approach that embraces awareness raising, education 
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advocacy and legislation is essential to ensure the road safety laws are understood and 

adhered to by all road users in Vietnam.  

The study also found that one in four hospitalisations were related to speeding (26%). 

Despite the introduction of legislation to prevent speeding by the Vietnamese Government 

(10), enforcement remains a challenge. The use of automated enforcement methods to detect 

speeding vehicles has proven somewhat effective (1). However, motorcycles have a rear 

number plate only, making the issuing of fines difficult. Accordingly, the introduction of 

rear facing cameras needs to be considered as one potential solution. Together with visible 

enforcement (e.g., on the spot roadside checks by police), automated enforcement may bring 

about a reduction in speeding which may translate to a reduction in crashes and subsequent 

hospitalisations. There must be more investment in technology and modern equipment. 

Interestingly, this study found that four out of ten of hospitalised motorcyclists did not have 

a valid motorcycle licence at the time of the crash. The reasons for holding an invalid 

motorcycle licence may include: licence suspension; cancellation; disqualification; riding a 

motorcycle on a car licence; and/or not obtaining a motorcycle licence. Reviewing the 

enforcement of licensing laws and penalties for lack of a licence must be implemented 

regularly. Moreover, the probationary licence should be considered as a mean of regulating 

riding licence for new riders while offering additional training for commercial riders (e.g 

motorcycle taxi) (168).  

A crash between two motorcycles was the most common mechanism of injury, followed by 

a motorcycle crashing with a car or truck. Previous research has found that crashes between 

a motorcycle and motor vehicles (278); and between motorcycle and pedestrians were the 

most common (141, 279). As expected,  a crash involving two motorcycles is the most 

frequent crash type, as 95% of transportation is by motorcycle in Vietnam. Furthermore, due 

to the lack of designated lanes for motorcycles on Vietnam roads, motorcycles generally use 

the same lanes as heavy vehicles for example cars or trucks placing them at increased risk 

(10). Single vehicle crashes due to hitting an object, animal and pedestrian or the 

motorcyclist losing control accounted for more than one in four motorcycle crashes. The 

reasons for this may include: motorcycle riders travelling under the influence of alcohol (129) 

and/or drugs (130, 133), poor road surface quality (168) and/or lack of lighting for a 

motorcyclist to be seen on the road (129). In addition, the lack of pedestrian walkways on 

most roads has been cited as a reason for crash involvement of pedestrians and motorcyclists 

in Vietnam and other LMICs (279, 280). These findings highlight road infrastructure, road 
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design and maintenance as priority areas for improvement in HCMC, Vietnam. A call to 

action would include removing environmental hazards, installing pedestrian paths, 

enhancing street lighting, constructing motorcycle lanes, and ensuring that roads are well 

maintained to improve safety for motorcyclists and pedestrians alike (10, 168). 

Injury severity and outcomes 

The study found motorcycle injuries represented a substantial public health issue in Vietnam 

with nearly one in fifteen participants sustaining a severe injury in a motorcycle crash. In 

this study, motorcyclists who suffered serious injuries were excluded; notably, the 

proportion of severe injury was relatively high compared to other HICs such as Alabama 

(6.8%) (281). This was a similar proportion to other LMICs such as Taiwan (163) or 

Tanzania (279), further highlighting the burden of motorcycle injuries in LMICs.  

Previous research has found that injuries to the extremities and traumatic brain injuries were 

the most common motorcycle-related injuries (3, 163, 275, 280). Similarly, this study found 

injuries to the extremities accounted for more than half of injured motorcyclists. These 

injuries occur in body regions less protected by clothing (282). Whilst the use of protective 

clothing may reduce the impact and the severity of the injury, they can be uncomfortable in 

a hot climate making compliance poor (280). Traumatic brain injuries were the second 

common motorcycle-related injuries in this study, accounting for more than one-third of 

injured motorcyclists. Although 87% of respondents reported wearing a helmet at the time 

of their crash, improper motorcycle helmet use (e.g., helmet came off or did not have their 

helmet fastened) may partly explain why 13% of traumatic brain injuries occurred among 

the motorcyclists. In addition, the quality of the helmets available in LMICs such as Vietnam 

is often questionable (120, 122). The findings indicate the need for continued public health 

strategies that include a combination of awareness raising, education on how recognise and 

purchase a good quality helmet that meets international safety standards, and legislation 

measures to ensure that the use of protective clothing, specifically helmets, becomes 

accepted practice. Increasing awareness via media campaigns coupled with regular and 

visible enforcement activities is one of the most effective ways to improve behavioral risk 

factors for road traffic injury (112).  

The findings on length of stay in the hospital (LoS) following a motorcycle crash in Vietnam 

are consistent with a study conducted in Taiwan, a neighboring country of Vietnam, where 

motorcycles are mainly used for transportation (163). However, LoS are shorter than those 

reported in HICs such as Australia (283). This may be explained in part by the difference in 

https://www.sciencedirect.com/topics/medicine-and-dentistry/behavioral-risk-factor
https://www.sciencedirect.com/topics/medicine-and-dentistry/behavioral-risk-factor
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motorcycle types and road infrastructure in these regions. Australia is a geographically vast 

country with wide roads. Australian motorcyclists are more likely to ride a motorcycle at 

high speed which can lead to serious injury and longer LoS in the hospital (165, 167, 284). 

In contrast, LMICs, such as Vietnam or Taiwan, often use light motorcycles and have narrow 

streets and congested road network that can lead to high risk of crash but less severe injuries 

(165). In addition, hospital facilities and specialist injury units, accommodation, access to 

rehabilitation services and fees for service vary between HICs and LMICs (238) which may 

have impacted on the length of time an injured motorcyclist remained in the hospital. The 

combination of these factors may explain a shorter LoS in the HCMC context.  

Risk factors for motorcycle injuries 

The results found unlicensed riders were significantly more likely to having higher injury 

severity among hospitalised motorcyclists. This is consistent with previous research that 

reported that when involved in a crash, unlicensed riders are more likely to be more seriously 

injured than licenced riders (285). Licencing programs provide theoretical knowledge and 

practical skills for novice riders. During the programs, riding experience and skills can be 

developed gradually over time in low-risk environments (90), leading to riders who have 

better control of their motorcycle. In addition, unlicensed motorcyclists may be more likely 

to engage in risky riding behaviour such as speeding and non-use of helmets (166, 286).  

Crashing at night-time was significantly associated with increased injury severity among 

hospitalised motorcyclists in this study, which is consistent with most reports (110, 286-288). 

Reasons may include the influence of speed and alcohol at night both of which have been 

found to be associated with higher injury severity (3, 110, 117). This finding supports the 

important role of legislation and enforcement strategies to target key risk factors such as 

managing speed and drink-driving to reduce motorcycle injuries and deaths. From 1 January 

2020 (after the data for this study was collected), the Vietnamese government changed 

national drinking laws with the aim to reduce the harmful effects of alcoholic beverages. The 

legal BAC limit has been changed from 0.05 g/dl to 0.00 g/dl (289). Currently, data on the 

effectiveness of this new law is not available, however the effectiveness of changing legal 

BAC limits has been found in Brazil (290) and Taiwan (291). The effects of lowering the 

legal BAC limit in Vietnam will depend on the level of enforcement, fines, public acceptance 

and willingness to comply all of which will be an important component of future research.  
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5.2 Change in Health-related Quality of Life after (HRQoL) over one year motorcycle 

injury and predictors 

To date there is a dearth of information about the HRQoL among injured motorcyclists in 

LMICs. This study contributes to a small body of literature about the change in HRQoL for 

motorcyclists involved in crashes in LIMCs. Although the results cannot be directly 

compared to the results of previous studies, it is interesting that the trend of change over time 

in this study are similar to the findings of previous studies in HICs, e.g., United States and 

Europe (20, 292). This study found that HRQoL scores increased overall between 6 and 12 

months post-injury and they did not return to the baseline scores at the 12 month follow-up. 

This reflects the impact of motorcycle injuries on the health of the populations. However, 

the size of the reduction in the Physical Component Scores (PCS) of the SF12 in our study 

was more pronounced than in the study conducted in the United States (292). The difference 

in the results is probably due to injured patients in HICs having earlier and better access to 

treatment and rehabilitation services leading to better recovery post-injury. This study 

highlights the importance of screening and treating physical comorbidities as part of a 

holistic approach to injury management, and in a timely manner.  

This study found that the Mental Component Scores (MCS) of the SF12 changed very little 

over time. Compared to pre-injury, the MCS reduced significantly by 4.3 points at 6 months 

post-injury, however the MCS increased by 1.27 points at 12 months which was not 

significant. This finding is consistent with previously published research (292, 293). The 

reasons for the small changes in mental well-being may be because the majority of 

participants in this study suffering mild and moderate injuries. To further the understanding 

of the effect of injury in a motorcycle crash on mental health, future research should also 

include all levels of injury severity.  

This study also found that females reported being less satisfied with their quality of life than 

males post injury. Notably, previous studies reported females were more vulnerable to loss 

of HRQoL at 12 months post-injury (22, 54, 294). Differences in social roles and family 

responsibilities between males and females may play an important part in recovery and 

impact on females’ quality of life following a traffic injury. For example, it can be posited 

that females in Vietnam are predominantly responsible for household tasks and provide the 

majority of child-care in the family unit (249, 295). Therefore, there is an expectation that 
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they will continue to contribute to the household chores and child-care despite their injuries. 

As these are part of the measurement of quality of life, females may be disproportionately 

affected (220, 296).  

Age is also an important predictor of HRQoL among injured motorcycle riders. Increasing 

age was significantly associated with a reduction in both physical and mental health scores, 

which is consistent with previous studies (297-299). It has been suggested older adults may 

be more likely to have a longer recovery time than younger adults, and this may cause 

disruption to their occupation, and/or social contact resulting in a poorer HRQoL (9, 14). 

Moreover, the literature has indicated that older people with a higher level of physical 

activity were more likely to have an increased HRQoL before injury (297, 300). This finding 

may reflect the importance of rehabilitation programs and social support in the recovery 

period post-injury, especially among older adults. This is of particular importance for future 

health system planning, given the aging population and the need to anticipate rehabilitation 

service demand and minimise the burden on the public health system.  

 

5.3 The proportion of return to work/ study (RTW/study), functional status, pain 

after one year motorcycle injury and predictors 

Return to work/study and predictors 

At 6 months post-injury, 60% of motorcyclists returned to work/study; at 12 months, eight 

out of ten (82%) motorcyclists returned to work/study. These proportions are considerably 

lower than those previously reported in HICs such as Australia (61) (87% at 6 months post-

crash) and the United States (60) (86% at 12 months post-injury). The reason for lower 

proportions of RTW/study in the current study may be due to late access to treatment and 

rehabilitation services, which is related to the financial capacity of LMICs compared to HICs 

(238, 301). Although the study demonstrated the proportion of RTW/study among 

motorcyclists involved in a motorcycle crash in Vietnam increased over the 12 months 

period, a substantial proportion of injured motorcycle riders were yet to RTW /study at 12 

months post-injury, highlighting the ongoing burden of motorcycle injuries in Vietnam and 

LMICs. Delayed return to work results in adverse social and economic consequences for the 

individual, family and society in term of care provision, sick leave, presenteeism, 

absenteeism, and disability (1, 267, 302).  
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When examining risk factors for delayed RTW/study among motorcycle injury population, 

this study found that lower education levels and older age were significantly associated with 

delayed RTW/study. The results are consistent with previous studies in both HICs and 

LMICs (46, 87, 294, 303). This may be explained by a low education level is more  likely to 

be associated with a lower income.  That may increase the difficulty in accessing expensive 

treatment or rehabilitation services, and ultimately increase time to recovery and RTW (232). 

In addition, those people with a low income are more likely to receive low quality emergency 

and in-hospital care, being less likely to RTWand more likely to become dependent on others 

(87).  The longer length of stay in the hospital has been cited as a predictor of delayed 

RTW/study among motorcycle injury population (236). This can be explained by a need for 

more time in rehabilitation, or the type of work previously undertaken by the injured 

motorcyclist prevents or delays the RTW/study. Therefore, there is a requirement for timely 

in-patient access to rehabilitation services and easy access to low or no cost out-patient 

access immediately following discharge to ensure the timeframe to RTW/study is minimized 

albeit consistent with the injuries sustained. Going forward, RTW/study post-injury is a 

complex issue and requires careful planning of the allocation of resources by government, 

health care providers and those injured. 

Change in functional status and predictors 

The results of this study highlight the impact of motorcycle crashes on functional status of 

injured motorcyclist over 12 months post-injury. This study found that functional status of 

injured motorcyclists improves over time but the mean functional score, measured by the 

Lawton Instrumental Activities of Daily Living scale (LADL), at 12 months post-injury was 

6.9, out of a perfect (no limitation) score of 8, reflecting residual functional limitations. Our 

findings confirmed the result of a study by Forman (2012) (200) conducted in eight European 

countries which reported that approximately 46% of motorcycle users had functional 

limitations at 12 months post-injury (200). This suggests that motorcyclists who are injured, 

even when they are riding a motorcycle with a lower engine capacity, exhibit functional 

limitations up to 12 months post-injury This reflects importance of measuring functional 

outcomes in motorcycle injuries in quantifying the burden of road injuries.  

The results of improvement in physical function over 12 months follow-up in this study 

contrasts to a study of two-wheel road users in three European countries. This study reported 

no change in physical function between 6 and 12 months post-injury but physical function 

was reported to be better than at baseline (42). The difference in results may be due to the 
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exclusion criteria of this study, which excluded very seriously injured motorcyclists. Future 

research should investigate all level of injuries (209).  

When examining predictors of change in functional status, the findings demonstrated that 

lower functional status among those aged over 55 years and female, was consistent with 

previous studies (46, 48, 211). These findings have identified the recovery of injured 

motorcyclist’s subgroups. This work played an important role for targeting group 

interventions to improve outcomes, and provided information about likely prognosis and 

demand for services.  

Change in pain intensity scores and predictors 

Although pain is a common symptom following traumatic injury, pain intensity following a 

motorcycle crash has received little attention in the literature. To date, there has been no 

investigation on changes in pain using rating scales (e.g., Numeric Rating Scale (NRS)) for 

injured motorcycle riders over a 12 month period. There were some studies that assessed 

pain at 6 months (61) and 12 months using different tools (60). As a result, the results of this 

study make a timely contribution to the literature but cannot be directly compared to previous 

studies on motorcycle injuries.  

This study found that the reported pain of hospitalised motorcyclists reduced over the 12 

months follow-up period. This is consistent with findings from previous studies on RTIs (35, 

37). It is striking that, at 12 months post-injury, the pain intensity score indicated residual 

prolonged pain. This may indicate a lack of recovery, suggesting the injuries sustained from 

the motorcycle crash resulted in long-term morbidity. As previously outlined, this could be 

addressed using in-patient and/or out-patient targeted early intervention, such as pain 

management and mobility training to improve long-term outcomes. 

As with previous research on RTIs, this study found that older age, lower education and 

being male were associated with higher pain levels over time (33, 35, 304). This study found 

an association between better physical health (indicated by higher the SF-12 PCS scores) 

and improvements in pain intensity over time. Injured people who were more sedentary due 

to difficulties with mobility, reported increased pain related to their injury. The finding 

supports research showing that an inability to exercise can exacerbate pain (305). Poorer 

mental well-being (indicated by lower SF-12 MCS scores) was significantly associated with 

higher pain intensity over the 12 months follow-up, consistent with the published literature 

showing the influence of psychological distress in chronic pain. This highlights the needs 
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for appropriate rehabilitation programs for both mental well-being and physical health in 

post-injury care.  

Education status has previously been found to be associated with chronic pain in RTIs 

survivors at 12 months post-injury (35, 214). The current study confirms this relationship 

among hospitalised motorcyclists. A higher education level can be a marker for higher 

income which in turn may affect treatment compliance and access to rehabilitation programs 

(214, 306). Furthermore, educational status may reflect some underlying cognitive process 

that influences the perception of pain (229, 307).  

One unexpected finding in this study was that injury severity measured by ISS was not 

significantly associated with pain intensity scores. It would be expected that more severe 

injuries would have a higher pain intensity score. There are a few possible explanations. 

Firstly, severely injured patients were excluded from this study due to their capacity to 

respond to questionnaire at the time of data collection. Furthermore, the association between 

injury severity and pain is still controversial (34, 306). This is an area for further research. 

 

5.4. Change in depression and predictors 

Finally, the detailed findings of change in depression were presented in Section 4.9 of results 

chapter. This study found depression among hospitalised motorcyclists increased 

significantly at 6 months after the motorcycle injury compared with pre-injury and it dropped 

by 12 months post-injury. However, levels at 12 months were still higher than the level of 

depression before the motorcycle injury. These findings contrast with previous studies in 

HICs that found that depression reduced over time following injury (40) or that there were 

no significant changes in depression between at the time of admission and 6 or 12 months 

follow-up period (42). This may be explained by the effectiveness of early intervention 

programs to prevent depression after injury in HICs (231, 308). Depression among 

hospitalised motorcyclists in Vietnam may also arise partly due to the difficulty of coping 

with the immediate consequences of the event (41, 309). This highlights the need for 

coordinated responses by health professionals that includes appropriate referrals for physical 

and psychological counselling and ongoing mental health support and services, rather than 

focusing exclusively on the presenting physical injury.  

A longer stay in hospital was found to be associated with a higher depression score. Patients 

who are hospitalised for longer may have difficulty RTW/study and that may lead to poor 
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mental health (310). This result was consistent with previous research (49). Furthermore, 

financial problems related to a longer length of stay in hospital have also been cited as 

leading to depression (231). Future research between LoS and depression is required to gain 

a better understanding of the relationships and inform the implementation of appropriate 

depression management programs for injured patients both whilst in hospital, and upon 

discharge. 

 

5.5. Strengths and Limitations 

There were several strengths of the study. Most importantly, this was the first longitudinal 

study to examine a range of health outcomes following motorcycle injuries in HCMC, 

Vietnam and other parts of LMICs. The thesis contributes to the small body of literature on 

motorcycle injury over a 12-month period, providing better estimates of the burden of 

motorcycle injuries in Vietnam and other LMICs. The study also achieved a high response 

rate over time (85.5% at 6 months and 81.3% at 12 months follow-up), a large sample size, 

and used objective injury data obtained from the medical record review. Another important 

strength of this study was the use of a longitudinal design, that was able to change in long-

term outcomes by using multilevel analysis method. Multilevel modelling was used to 

explain variation in outcomes by participant baseline characteristics, taking into account the 

use of three time points.  

There were a number of limitations to this study. This was a cohort study in the Gia Dinh 

hospital, one of the largest trauma and orthopaedic hospitals in southern Vietnam, located in 

Binh Thanh district of HCMC, Vietnam. However, as participants were selected from one 

hospital, it is not a population-based study, limiting the generalisability of the findings. The 

recruitment method relied on a single researcher identifying, recruiting, enrolling, and 

interviewing participants. It is also noted that the same questions were asked on three 

occasions and this may have affected the quality of the responses from some participants.  

The measures collected in this thesis were limited to self-report measures and were 

susceptible to recall or social desirability bias. This study included an objective measure of 

alcohol use, BAC; however, BAC was excluded as a predictor of injury severity due to a 

high proportion of missing data for this variable. Another limitation of this study was that 

the study excluded very seriously injured motorcyclists because participants needed the 

cognitive capacity to answer the questions at baseline data collection. This could have led to 
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an underestimation of the adverse health outcomes in motorcycle crash injured riders. This 

could also have led to not finding an association between helmet wearing and injury severity.  

5.6 Recommendations for Future Research 

The findings of this study highlight areas for future consideration for the reduction of 

motorcycle injuries as well as improvement the long-term outcomes following motorcycle 

injuries in HCMC and potentially other LMICs. A number of recommendations that should 

be included in future research into motorcycle crashes in Vietnam and other LMICs are 

discussed below: 

Further investigation is needed to evaluate the multiple factors leading to motorcycle 

injuries. This work should focus on evaluating behavioural, environmental and vehicle-

related factors. This would provide a comprehensive picture about motorcycle injuries, 

allowing development of priority areas for action. 

Future studies should ideally include all levels of injury severity (mild, moderate and severe) 

to ensure that the findings can be generalised to the whole injured population. This may 

involve using Emergency Department presentations so that less serious injured 

motorcyclists are included. Alternate forms of data collection (such as audit police reports 

and reports by family members) so that data on more seriously injured motorcyclists, who 

cannot be interviewed, can be included. 

In term of evaluating the long-term health outcomes of motorcycle crashes, future studies 

should follow-up participants for a longer period than one year to confirm our study findings 

before developing intervention programs for (physical) rehabilitation and the mental health 

consequences of injury, including dealing with chronic pain, loss of normal roles due to 

reduced function and depression.  

The barriers to accessing mental health care among injured motorcyclists should also be 

investigated. This would generate data to inform program and policy interventions to enable 

the early identification, and in turn earlier intervention, of mental health problems resulting 

from injuries relating to motorcycle crashes. 

Future consideration needs to be given to the financial burden of motorcycle injuries together 

with the health insurance schemes that exist in Vietnam and the level of reimbursement. In 

2000, a financial autonomy policy was rolled out in Vietnamese government hospitals to 

generate additional resources. The policy has helped hospitals improve their financial 

sustainability however there may be some evidence of the over use of tests and expensive 
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medications (311). Therefore, an exploration of the medical care costs paid out-of-pocket by 

injury patients in a low-income setting would be worthwhile. Evidence of the high total costs 

of medical and rehabilitation services would highlight the need for comprehensive injury 

prevention programs, not only to protect the Vietnamese community from the financial 

burden but also the losses in mental health and quality of life that result from a motorcycle 

crash and the injuries sustained. 

 

5.7 Implications for Future Policy and Practice  

The findings of this research have the potential to have a positive impact on policy and road 

safety practice in Vietnam. While the Vietnamese Government have introduced legislation 

related to the wearing of motorcycle helmets and alcohol limits for motorcycle riders and 

implemented infrastructure changes to improve road and pedestrian safety, these are only 

part of a multi-strategy and multi- agency injury prevention approach. It is key to adopt a 

comprehensive conceptual framework to guide the development of road safety strategies to 

ensure they are complete, effective and efficient in a LMIC setting.  

The Safe Systems approach is an internationally recognised framework that originated in 

Sweden in 1995 as “Vision Zero” (312). The framework has been widely adopted in 

countries including Australia, recognises that road deaths are unacceptable and should be 

avoided, and that humans make errors, therefore a safe road system must be designed to 

prevent fatal crashes. The framework includes five ‘pillars’: safe roads; safe speeds; safe 

vehicles; safe people; and post-crash care (168). Notably, ‘safe people’ is only one of the 

five pillars.  

 

Safe roads 

Safe roads includes road infrastructure and transport networks (1, 10, 312). This study has 

identified the majority of motorcycle crashes occurred 6pm to midnight and motorcycle 

injuries were more serious at these times. Improvements in street lighting (10, 313), 

especially in high-risk areas such as intersections, and road design including roadway 

curvature  is a priority to mitigate the severity of motorcycle injuries in Vietnam. In addition, 

motorcycle lanes should be separated from the general traffic with a physical barrier or 

structure (313).  
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Safe speeds 

Speed is an important factor in influencing motorcycle crashes and motorcycle injury 

severity (142, 143). While, Vietnam has speed legislation for motorcycles, motorcyclists do 

not monitor their speed when riding (10). The use of traffic calming devices such as 

roundabouts and speed bumps (168) to moderate the speed of motorcycle is needed. 

Furthermore, the use of guideposts and line marking to provide visual cues to riders to 

moderate their speed are recommended. Modern equipment combined with technology such 

as a camera with a Global Positioning System (GPS) attached to a motorcycle to monitor 

speed is another option. This must be linked to traffic control centers (168).  

 

Safe vehicles 

The technical safety of a motorcycle is an important factor for reducing motorcycle crashes 

(1), thus technical safety standards for motorcycles (e.g., wired head and tail lights; anti-lock 

braking systems) must be maintained. There are more than 261 technical checking centers 

in Vietnam, however these are only available for the inspection of cars (10). Currently, 

motorcycles and mopeds are not subject to periodic testing (10). Going forward, dedicated 

motorcycles and mopeds centers for technical testing and quality inspection are needed to 

reduce motorcycle crashes related to technical failure. 

 

Safe people 

Safe people represents rider behaviours targeting key risk factors including drink-driving, 

motorcycle helmet use, motorcycle mobile phone use, motorcycle rider training and 

licensing (1). This study found drinking, using a mobile phone, not having a licence and not 

wearing a helmet  played a direct role in motorcycle injuries and severity. Encouraging riders 

to take responsibility for their personal safety via public awareness campaigns, education 

and skills training, and public service announcements regarding road safety legislation  (10), 

along with enforcement remains vital (1).  

 

Post-crash care  
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The WHO has mentioned emergency care as a core component of post-crash care (1). In 

HCMC, Vietnam, emergency medical activities (“115” emergency aid centres and 24 hour 

satellite stations) have been established for timely intervention after traffic crashes. This 

could save lives, restore functional living, limit long-term repercussions and reduce the cost 

and burden on families and society. However, limited resources (e.g., a shortage of personnel 

and ambulances) have seriously affected the quality of service and nine out of ten people 

involved in road crashes in Vietnam are collected by other road users or are transported by 

taxi, motorcycles or bicycles to a medical facility or hospital (10, 314). To mitigate the short- 

and long-term adverse health outcomes following road crashes, establishment of emergency 

stations every 15km is recommended to ensure those involved in crashes are reached within 

10 to 15 minutes of the incident (10). 

The long-term outcomes following motorcycle injuries, the role of, and access to 

rehabilitation programs for injured motorcyclists should be given careful consideration. 

There is a requirement for the injured motorcyclist irrespective of the severity to be able to 

access rehabilitation programs immediately upon discharge, and for a prescribed follow-up 

period. This may include access to services such as pain control, physiotherapy and 

occupational therapy services with the ultimate goal of returning the injured person back to 

their previous level of function and return to work, study or employment and home duties as 

soon as possible.  

 

5.8 Conclusion  

This prospective longitudinal study has provided insights into the burden of motorcycle 

injuries in HCMC, Vietnam. This was the first study to identify characteristics and risk 

factors for hospitalised motorcyclists involved in motorcycle crashes. The motorcycle 

behaviours that contributed to those involved in motorcycle crashes included unlicenced 

motorcycle riders, speeding, not wearing a helmet, and using a mobile phone. Awareness 

raising and education on road safety laws should be implemented on a regular basis to make 

road users aware of the importance and benefits of abiding by road safety laws. Unlicenced 

motorcycle riders and crashes at night were associated with increased injury severity among 

hospitalised motorcyclists. The study highlights how motorcycle injuries affect the long-

term health outcome of hospitalised motorcyclists. Injury interventions and safety strategies 

targeting risky behaviours, safe speeds, safe motorcycles, and post-crash care have the 
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potential to reduce motorcycle injuries and improve the long-term health outcomes among 

hospitalised motorcyclists. Finally, recommendations from this research has the potential to 

reduce the risk of motorcycle injuries and improve the long-term health outcomes following 

motorcycle injuries in Vietnam and other LMICs.   
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Appendix D: Baseline questionnaire 

 

 

Baseline questionnaire  

Code Content Answers Code of 

answer 

Not

e 

Demographic information 

IS Participant number _ _ _ _   

ID Medical record number    

A1 Interview day ---/-----/-------   

A2 Day of birth ---/-----/-------   

A3 Gender Male 

Female 

1 

2 

 

A4 Height ______________   

A5 Weight ______________   

A6 Education No formal school/ cannot 

read and write 

Primary school 

Secondary school 

High school 

Degree and over 

1 

 

2 

3 

4 

5 

 

A7 Marital status  

 

Single 

Married 

In a relationship 

Divorced/Separated 

Widowed 

1 

2 

3 

4 

5 

 

A8 Occupation 

 

Free labor 

Government 

Non-Government 

Jobless 

Housewife 

Other__________________

_  

1 

2 

3 

4 

5 

6 
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Information related injury 

B1 Place of crash One way road 

Two way roads 

Multilane roads  

Other_______________ 

1 

2 

3 

4 

 

B2 Crash types Another motorcycle 

Bicycle 

Vehicle 

Pedestrian 

Obstacles 

Other _________________ 

1 

2 

3 

4 

5 

6 

 

B3 Helmet use Yes 

No 

1 

 

2  

 

 

⇒go 

B9 

B4 Helmet type using when 

accident happened 

1/3 shell 

1/2 shell 

Full face 

Do not know 

1 

2 

3 

4 

 

B5 Mobile phone use when 

operating motorcycle 

Yes 

No 

1 

2 

 

B6 Weather Rain 

Dry 

1 

2 

 

B7 Driver licenced Yes 

No 

1 

2 

 

B8 Speed at crash Slow 

Normal speed 

Fast 

1 

2 

3 

 

B9 How long have you had your 

licence? (year) 

_______________________   

B10 How long have you been 

riding? 

(year) 

_______________________

_ 

  

B11 Weather Rain 

Dry 

1 

2 
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B12 Have you been drinking 

alcohol at the accident? 

Yes 

No 

1 

2 

 

 D. Depression 

Please indicate how often you have felt this way before injury 

D1 I was bothered by things that 

usally don’t bother me 

< 1 ngày 

1-2 ngày 

3-4 ngày 

5-7 ngày 

1 

2 

3 

4 

 

D2 I did not feel like eating, my 

appetite was poor 

< 1 ngày 

1-2 ngày 

3-4 ngày 

5-7 ngày 

1 

2 

3 

4 

 

D3 I felt that I could not shake off 

the blues even with help from 

my family 

< 1 ngày 

1-2 ngày 

3-4 ngày 

5-7 ngày 

1 

2 

3 

4 

 

D4 I felt that I was just as good as 

other people 

< 1 ngày 

1-2 ngày 

3-4 ngày 

5-7 ngày 

1 

2 

3 

4 

 

D5 I has trouble keeping my mind 

on what i was doing 

< 1 ngày 

1-2 ngày 

3-4 ngày 

5-7 ngày 

1 

2 

3 

4 

 

D6 I fell depressed < 1 ngày 

1-2 ngày 

3-4 ngày 

5-7 ngày 

1 

2 

3 

4 

 

D7 I felt that everything i did be an 

effort 

< 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

D8 I felt hopeful about the future < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 
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D9 I thought my life had been a 

failure 

< 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

D10 I felt fearful < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

D11 My sleep was restless < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

D12 I was happy < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

D13 I talked less than usual < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

D14 I felt lonely < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

D15 People were friendly < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

D16 I enjoued life < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

D17 I had crying spells < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 
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D18 I felt sad < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

D19 I felt that people disliked me < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

D20 I could not get going < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

The EQ-5D-5L Health related quality of life before injury 

E1 Mobility No problems in walking about  

Slight problems in walking about  

Moderate problems in walking 

about  

Severe problems in walking about 
 

Unable to walk about  

1 

2 

3 

4 

5 

 

E2 Self-care No problems in washing or dress 

myself  

Slight problems in washing or dress 

myself  

Moderate problems in washing or 

dress myself  

Severe problems in washing or 

dress myself  

Unable to wash or dress myself  

1 

 

2 

 

3 

4 

 

5 

 

E3 Usual activities (e.g. work, 

study, household, family or 

leisure activities) 

No problems doing my usual 

activies  

Slight problems doing my usual 

activies  

Moderate problems doing my usual 

activies  

Severe problems doing my usual 

activies  

Unable to do my usual activies  

1 

 

2 

 

3 

 

4 

 

5 
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E4 Pain/Discomfort No pain or discomfort  

Slight pain or discomfort  

Moderate pain or discomfort  

Severe pain or discomfort  

Extreme pain or discomfort  

1 

2 

3 

4 

5 

 

E5 Anxiety/ Depression Not anxious or depressed  

Slight anxious or depressed  

Moderate anxious or depressed  

Severe anxious or depressed  

Extreme anxious or depressed  

1 

2 

3 

4 

5 

 

We would like to know how good or bad your health the day before injury. 

This scale is numbered form 0 to 100. 

100 means the best health you can imagine 

0 means the worst health you can imagine  

Your health score = 

SF 12. Health status 

Now I would like to ask you some items about your how you feel about your health. For 

each item, please rate your health status before injury 

SF1 In general, would you say your 

health is? 

Excellent  

Very good 

Good 

Fairly good 

Poor  

1 

2 

3 

4 

5 

 

The following items are about activities you might do during a typical day before injury. 

Did your health limit you in these activities? If so, how much 

SF2 Moderate activities, such as 

moving a table, push a vacuum 

cleaner, bowling, or playing 

golf? 

Yes, limited a lot 

Yes, limited a little 

No, not limited at all 

1 

2 

3 

 

SF3 Climbing several flights of 

stairs 

Yes, limited a lot 

Yes, limited a little 

No, not limited at all 

1 

2 

3 

 

During the past 4 weeks before injury, have you have any of following problems with 

your work or other regular daily activities as a result of your physical health? 

SF4 Accomplished less than you 

would like? 

All of the time  

Most of the time 

Some of the time 

1 

2 

3 
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A little of the time 

None of the time 

4 

5 

SF5 Were limited in the kind of 

work or other activities? 

All of the time  

Most of the time 

Some of the time 

A little of the time 

None of the time 

1 

2 

3 

4 

5 

 

During the past 4 weeks before injury, have you had any of the following problems with 

your work or other regular daily activities as a result of any emotional problems (such as 

feeling depressed or anxious)? 

SF6 Accomplished less than you 

would like 

All of the time  

Most of the time 

Some of the time 

A little of the time 

None of the time 

1 

2 

3 

4 

5 

 

SF7 Did work or other activities as 

carefully as usual 

All of the time  

Most of the time 

Some of the time 

A little of the time 

None of the time 

1 

2 

3 

4 

5 

 

SF8 During the past 4 weeks, how 

much did pain interfere with 

your normal work (including 

work outside the home and 

house work)?  

Not at all 

Slight 

Moderately 

Quite a bit 

Extremely 

1 

2 

3 

4 

5 

 

These questions are about how you have been feeling during the past 4 weeks before 

injury. For each question, please give the one answer that comes closest to the way you 

have been feeling. How much of the time during the past 4 weeks before injury. 

SF9 Have you felt calm and 

peaceful? 

All of the time 

Most of the time 

A good bit of the time 

Some of the time 

A little of the time 

None of the time 

1 

2 

3 

4 

5 

6 

 

SF10 Did you have a lot of energy? All of the time 

Most of the time 

A good bit of the time 

Some of the time 

1 

2 

3 

4 
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A little of the time 

None of the time 

5 

6 

SF11 Have you felt downhearted and 

blue? 

All of the time 

Most of the time 

A good bit of the time 

Some of the time 

A little of the time 

None of the time 

1 

2 

3 

4 

5 

6 

 

SF12 During the past 4 weeks, how 

much of the time has your 

physical health or emotional 

problems interfered with your 

social activities (like visiting 

friends, relatives, ect,)? 

All of the time 

Most of the time 

A good bit of the time 

Some of the time 

A little of the time 

None of the time 

1 

2 

3 

4 

5 

6 

 

Activities daily living (IADL) 

Please indicate your ability to do these activities of daily living even you have never 

done.  

AD1 Ability to use telephone Operates telephone on own 

initiative; looks up and dials 

numbers, etc.  

Dials a few well-known 

numbers   

Answers telephone but does 

not dial  

Does not use telephone at all  

 

1 

 

 

2 

 

3 

 

4 

 

AD2 Shopping Takes care of all shopping 

needs independently  

Shops independently for 

small purchases  

Needs to be accompanied on 

any shopping trip  

Completely unable to shop  

 

1 

 

2 

 

3 

 

4 

 

AD3 Shopping Takes care of all shopping 

needs independently  

Shops independently for 

small purchases  

 Needs to be accompanied on 

any shopping trip  

1 

 

2 

 

3 
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Completely unable to shop  4 

AD4 Housekeeping Maintains house alone or 

with occasional assistance 

(e.g., "heavy work domestic 

help")  

Performs light daily tasks 

such as dishwashing, bed 

making  

 Performs light daily tasks but 

cannot maintain acceptable 

level of cleanliness  

Needs help with all home 

maintenance tasks  

 Does not participate in any 

housekeeping  

1 

 

 

 

2 

 

 

3 

 

4 

 

5 

 

AD5 Laundry Does personal laundry 

completely  

Launders small items; rinses 

stockings, etc.  

All laundry must be done by 

others  

1 

 

2 

 

3 

 

AD6 Mode of transportation Travels independently on 

public transportation or drives 

own car (motorbike)   

Arranges own travel via taxi, 

but does not otherwise use 

public transportation  

Travels on public 

transportation when assisted 

or accompanied by another  

Travel limited to taxi or 

automobile with assistance of 

another  

Does not travel at all  

1 

 

 

 

2 

 

3 

 

 

4 

5 

 

AD7 Responsibility for own 

medications 

Is responsible for taking 

medication in correct dosages 

at correct time  

Takes responsibility if 

medication is prepared in 

advance in separate dosages 
 

Is not capable of dispensing 

own medication  

1 

 

 

2 

 

 

3 
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AD8 Ability to handle finances Manages financial matters 

independently (budgets, 

writes checks, pays rent and 

bills, goes to bank), collects 

and keeps track of income  

Manages day-to-day 

purchases, but needs help 

with banking, major 

purchases, etc.  

Incapable of handling money 
 

1 

 

 

 

 

2 

 

 

3 

 

 

Pain intensity by NRP 

Please rate your level of pain over the past 24 hours from best (score=0) to worst (score=10) 

with different injury regions 

Region 1: ___________________ 

 

 

0 5 10 

 

Region 2: ____________________ 

 

 

0 5 10 

 

Region 3: _____________________ 

 

 

0 5 10 

 

C. Injury details 

C1. Region of injury Head 

Neck 

Spine 

Upper extremities 

Abdomen 

Thorax 

1 

2 

3 

4 

5 

6 
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Lower extremities 

Pelvis 

Whole body 

7 

8 

9 

C2. Systolic Blood Pressure (SBP) _________________   

C3. Respiratory Rate (RR) _________________   

C4. AIS  Head & neck ___________ 

Face ___________ 

Chest ___________ 

Abdomen ___________ 

Extremity ___________ 

External ___________ 

  

C5.Glasgow coma scale (GCS) on at 

arrival at hospital 

____________________   

C6.Chronic disease comorbidity Arthritis 

Asthma 

Back problems 

Cancer 

COPD  

CVD (cardiovascular 

disease) 

Diabetes 

Mental health conditions. 

Chronic stomach  

1 

2 

3 

4 

5 

6 

 

7 

8 

9 

 

C7.Blood alcohol concentration  ________________   
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Appendix E: Following-up Questionnaire  

 

Follow up questionnaire at 6 months/ 12 months 

Code Content Answers Code of 

answer 

Not

e 

Part 1:Demographic information 

IS Participant number _ _ _ _   

ID Medical record number    

A1 Interview day ---/-----/-------   

A2 Day of birth ---/-----/-------   

A3 Gender Male 

Female 

1 

 

2 

 

Part 2: Return to work 

B1 Do you return to your previous 

work? 

Yes 

No 

1 

2 

 

B2 When do you return to work?    

B3 Do you do the same role as 

previous work? 

Yes 

No 

1 

2 

 

B4 What is your current 

occupation? 

Free labor 

Government 

Non-Government 

Jobless 

Housewife 

Other__________________ 

1 

2 

3 

4 

5 

6 

 

Part 3: Health outcomes  

C. The Centre for Epidemiologic Studies Depression Scale (CES-D scale) 

Please indicate how often you have felt this way one week before injury 

C1 I was bothered by things that 

usually don’t bother me 

< 1 day 

1-2 days 

3-4 days 

1 

2 

3 

 

 

 
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5-7 days 4 

C2 I did not feel like eating, my 

appetite was poor 

< 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

 

C3 I felt that I could not shake off 

the blues even with help from 

my family 

< 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

 

C4 I felt that I was just as good as 

other people 

< 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

 

 

C5 I has trouble keeping my mind 

on what i was doing 

< 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

 

 

C6 I felt depressed < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

 

 

C7 I felt that everything I did was 

an effort 

< 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

 

 

C8 I felt hopeful about the future < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

 

C9 I thought my life had been a 

failure 

< 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

 

 

C10 I felt fearful < 1 day 

1-2 days 

3-4 days 

1 

2 

3 

 

  
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5-7 days 4 

C11 My sleep was restless < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

C12 I was happy < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

C13 I talked less than usual < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

C14 I felt lonely < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

C15 People were friendly < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

C16 I enjoyed life < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

C17 I had crying spells < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

C18 I felt sad < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

C19 I felt that people disliked me < 1 day 

1-2 days 

3-4 days 

1 

2 

3 

 
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5-7 days 4 

C20 I could not “get going” < 1 day 

1-2 days 

3-4 days 

5-7 days 

1 

2 

3 

4 

 

E. The EQ-5D-5L Health related quality of life before injury 

 

E1 Mobility No problems in walking about  

Slight problems in walking about  

Moderate problems in walking 

about  

Severe problems in walking about 
 

Unable to walk about  

1 

2 

 

3 

4 

5 

 

E2 Self-care No problems in washing or dress 

myself  

Slight problems in washing or dress 

myself  

Moderate problems in washing or 

dress myself  

Severe problems in washing or 

dress myself  

Unable to wash or dress myself  

1 

 

2 

 

3 

 

4 

5 

 

E3 Usual activities (e.g. work, 

study, household, family or 

leisure activities) 

No problems doing my usual 

activies  

Slight problems doing my usual 

activies  

Moderate problems doing my usual 

activies  

Severe problems doing my usual 

activies  

Unable to do my usual activies  

1 

 

2 

 

3 

 

4 

5 

 

E4 Pain/Discomfort No pain or discomfort  

Slight pain or discomfort  

Moderate pain or discomfort  

Severe pain or discomfort  

Extreme pain or discomfort  

1 

2 

3 

4 

5 

 

E5 Anxiety/ Depression Not anxious or depressed  

Slight anxious or depressed  

1 

2 
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Moderate anxious or depressed  

Severe anxious or depressed  

Extreme anxious or depressed  

3 

4 

5 

We would like to know how good or bad your health the day before injury. 

This scale is numbered form 0 to 100. 

100 means the best health you can imagine 

0 means the worst health you can imagine  

Your health score = 

SF 12. Health status 

Now I would like to ask you some items about your how you feel about your health. For 

each item, please rate your health status before injury 

SF1 In general, would you say your 

health is? 

Excellent  

Very good 

Good 

Fairly good 

Poor  

1 

2 

3 

4 

5 

 

The following items are about activities you might do during a typical day before injury. 

Did your health limit you in these activities? If so, how much 

SF2 Moderate activities, such as 

moving a table, push a vacuum 

cleaner, bowling, or playing 

golf? 

Yes, limited a lot 

Yes, limited a little 

No, not limited at all 

  

1 

2 

3 

 

 

SF3 Climbing several flights of 

stairs 

Yes, limited a lot 

Yes, limited a little 

No, not limited at all 

1 

2 

3 

 

During the past 4 weeks before injury, have you have any of following problems with 

your work or other regular daily activities as a result of your physical health? 

SF4 Accomplished less than you 

would like? 

All of the time  

Most of the time 

Some of the time 

A little of the time 

None of the time 

1 

2 

3 

4 

5 

 

 

SF5 Were limited in the kind of 

work or other activities? 

All of the time  

Most of the time 

Some of the time 

A little of the time 

None of the time 

1 

2 

3 

4 

5 
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During the past 4 weeks before injury, have you had any of the following problems with 

your work or other regular daily activities as a result of any emotional problems (such as 

feeling depressed or anxious)? 

SF6 Accomplished less than you 

would like 

All of the time  

Most of the time 

Some of the time 

A little of the time 

None of the time 

1 

2 

3 

4 

5 

 

SF7 Did work or other activities as 

carefully as usual 

All of the time  

Most of the time 

Some of the time 

A little of the time 

None of the time 

1 

2 

3 

4 

5 

 

SF8 During the past 4 weeks, how 

much did pain interfere with 

your normal work (including 

work outside the home and 

house work)?  

Not at all 

Slight 

Moderately 

Quite a bit 

Extremely 

1 

2 

3 

4 

5 

 

These questions are about how you have been feeling during the past 4 weeks before 

injury. For each question, please give the one answer that comes closest to the way you 

have been feeling. How much of the time during the past 4 weeks before injury. 

SF9 Have you felt calm and 

peaceful? 

All of the time 

Most of the time 

A good bit of the time 

Some of the time 

A little of the time 

None of the time 

 

 

1 

2 

3 

4 

5 

6 

 

SF10 Did you have a lot of energy? All of the time 

Most of the time 

A good bit of the time 

Some of the time 

A little of the time 

None of the time 

1 

2 

3 

4 

5 

6 

 

SF11 Have you felt downhearted and 

blue? 

All of the time 

Most of the time 

A good bit of the time 

1 

2 

3 
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Some of the time 

A little of the time 

None of the time 

 

4 

5 

6 

 

SF12 During the past 4 weeks, how 

much of the time has your 

physical health or emotional 

problems interfered with your 

social activities (like visiting 

friends, relatives, ect,)? 

All of the time 

Most of the time 

A good bit of the time 

Some of the time 

A little of the time 

None of the time 

1 

2 

3 

4 

5 

6 

 

Activities daily living (IADL) 

Please indicate your ability to do these activities of daily living even if you have never 

done it.  

AD1 Ability to use telephone Operates telephone on own 

initiative; looks up and dials 

numbers, etc.  

Dials a few well-known 

numbers   

Answers telephone but does 

not dial  

Does not use telephone at all  

 

1 

 

 

2 

 

3 

4 

 

AD2 Shopping Takes care of all shopping 

needs independently  

Shops independently for 

small purchases  

Needs to be accompanied on 

any shopping trip  

Completely unable to shop  

 

1 

 

2 

 

3 

 

4 

 

AD3 Food preparation Plans, prepares, and serves 

adequate meals independently 
 

Prepares adequate meals if 

supplied with ingredients  

 Heats and serves prepared 

meal, or prepare meal but 

doesn’t maintain adequate 

diet  

Need to have meals prepared 

and served  

1 

 

 

2 

 

 

3 

 

4 
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AD4 Housekeeping Maintains house alone or 

with occasional assistance 

(e.g., "heavy work domestic 

help")  

Performs light daily tasks 

such as dishwashing, bed 

making  

 Performs light daily tasks but 

cannot maintain acceptable 

level of cleanliness  

Needs help with all home 

maintenance tasks  

 Does not participate in any 

housekeeping  

1 

 

 

 

2 

 

 

3 

 

 

4 

5 

 

AD5 Laundry Does personal laundry 

completely  

Launders small items; rinses 

stockings, etc.  

All laundry must be done by 

others  

1 

 

2 

 

3 

 

AD6 Mode of transportation Travels independently on 

public transportation or drives 

own car (motorbike)   

Arranges own travel via taxi, 

but does not otherwise use 

public transportation  

Travels on public 

transportation when assisted 

or accompanied by another  

Travel limited to taxi or 

automobile with assistance of 

another  

Does not travel at all  

1 

 

 

 

2 

 

3 

 

4 

 

5 

 

AD7 Responsibility for own 

medications 

Is responsible for taking 

medication in correct dosages 

at correct time  

Takes responsibility if 

medication is prepared in 

advance in separate dosages 
 

Is not capable of dispensing 

own medication  

1 

 

 

 

2 

 

3 

 

AD8 Ability to handle finances Manages financial matters 

independently (budgets, 

1  
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writes checks, pays rent and 

bills, goes to bank), collects 

and keeps track of income  

Manages day-to-day 

purchases, but needs help 

with banking, major 

purchases, etc.  

Incapable of handling money 
 

 

 

 

 

2 

 

 

3 

 

Pain intensity by Numeric Pain Rating Scale 

Please rate your overall level of pain over the past 24 hours from best (score=0) to worst 

(score=10)  

 

 

0 10 
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Appendix F: Ethic Approval 

F1. Ethic Approval 
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F2. Ethic Approval 2 
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Appendix G: Information Letter 

 

School of Public Health 

GPO Box U 1987 

Perth, WA 6845, Australia 
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PARTICIPANT INFORMATION STATEMENT 

Research Title: 
Motorcycle crashes in Ho Chi Minh City, Vietnam: An 

examination of crashes, long-term outcomes and behaviour 

Principal Investigator: 
Professor Lynn Meuleners 

Director, Curtin-Monash Accident Research Centre  

Co- Investigators 

Doan Thi Ngoc Han (PhD student) 

Dr Michelle Hobday 

Dr Kyle Chow 

Version Number: 1 

Version Date: 18/11/2016 

 

What is the Project About? 

- Motorcycle users in Vietnam are involved in more than 70% of road traffic crashes and 

make up more than a half of casualties and injuries. 

- This study aims to examine the risk factors for a motorcycle crash and long-term health 

outcomes among injured commuter motorcyclists aged 18 and over in Ho Chi Minh 

City (HCMC), Vietnam. 

- Injured motorcyclists who have been hospitalised will be interviewed about the 

circumstances of their crashes and the effect of the crashes on their health and well-

being.  

- The findings from this research will inform strategies to improve the long-term 

outcomes of motorcycle crash victims.  

Who is doing the Research? 

• The study is conducted by Doan Thi Ngoc Han under the supervision of Professor 

Lynn Meuleners, Curtin-Monash Accident Research Centre (C-MARC), Curtin 

University. 

• There will be no costs to you for being involved and you will not be compensated for 

participating in this study. 

Why am I being asked to take part and what will I have to do? 

• You have been asked to take part because you are aged 18 and over, resident of 

HCMC and a commuter motorcyclist involved in a motorcycle crash. 

• Your participation in this research is entirely voluntary 
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• Your participation involves researcher-administered questionnaire at hospital, 6 and 

12 months post-hospitalisation. We estimate that the first questionnaire will take 

about 5 minutes to complete and no longer than 20 minutes each for the other two 

interviews.  

• I will phone you or come your house at 6 and 12 months after your discharge from 

hospital to complete the questionnaire. Questions will explore your health status and 

quality of life, pain intensity, depression, and functional disability. I would appreciate 

if you could answer all the questions but you are free to refuse to answer some 

questions. 

Are there any benefits’ to being in the research project? 

• There are no direct benefits to you for participating in this survey.  

• However, this research will help to improve our understanding about the risk factors 

and the long-term effects of motorcycle crashes on health outcomes of injured 

motorcyclists.  

• We hope that the results will help to inform and implement strategies to improve 

health outcomes of injured motorcyclists in Vietnam. 

Are there any risks, side-effects, discomforts or inconveniences from being in the research 

project? 

• It is unlikely that answering the questionnaire will cause psychological or emotional 

discomfort.  

• You may choose to terminate involvement in the study at any time without giving 

any reason. 

Who will have access to my information? 

• No physicians or anyone who knows you personally will see your responses. 

• The data gathered in this research will be treated as confidential.  

• Your name will be stored separately from your questionnaires and linked using a 

password protected identifying number.  

• Any data collected as part of this research will be stored securely as per Curtin 

University’s Management of Research Data policy.  

• Only my supervisors and I will be able access to the data. 

• The results of this research may be presented at conferences or published in professional 

journals. You will not be identified in any results that are published or presented.  

Will you tell me the results of the research? 
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If you are interested, we let you know the results of the research when the research is 

completed in 2020. Results will not be individualised but based on all the interviews which 

we have conducted and reviewed as part of the research. 

Do I have to take part in the research project? 

• Taking part in a research is entirely voluntary. It is your choice to take part or not. 

You do not have to agree if you do not want to.  

• If you decide to take part and then change your mind, that is okay, you can withdraw 

from the project. You do not have to give us a reason; just tell us that you want to 

stop.  

• If you chose not to take part or start and then stop the study, it will not affect your 

medical treatment.  

• If you chose to leave the study, we will use any information already collected unless 

you tell us not to.  

What happens next and who can I contact about the research? 

If you would like further information or to ask questions about the project, please contact: 

Professor Lynn Meuleners 

Curtin-Monash Accident Research Centre 

Curtin University 

Phone: +61 8 9266 4636 

Email: L.Meuleners@curtin.edu.au 

Or Doan, Thi Ngoc Han, PhD student  

Curtin University 

 Phone: +84 909 454 434 

Email: han.doan@postgrad.curtin.edu.au 

If you decide to take part in this research, we will ask you to sign the consent form. By 

signing it is telling us that you understand what you have read and what has been discussed. 

Signing the consent indicates that you agree to be in the research project and have your 

information used as described. Please take your time and ask any questions you have before 

you decide what to do. You will be given a copy of this information and the consent form to 

keep. 

 

mailto:L.Meuleners@curtin.edu.au
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Curtin University Human Research Ethics Committee (HREC) has approved this study 

(HREC number 2017/0010). Should you wish to discuss the study with someone not directly 

involved, in particular, any matters concerning the conduct of the study or your rights as a 

participant, or you wish to make a confidential complaint, you may contact the Ethics Officer 

on (08) 9266 9223 or the Manager, Research Integrity on (08) 9266 7093 or email 

hrec@curtin.edu.au 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:hrec@curtin.edu.au
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Appendix H: Consent Form 

CONSENT FORM 

 

Project Title: 
Motorcycle crashes in Ho Chi Minh City, Vietnam: An 

examination of crashes, long-term outcomes and behaviour 

Investigator: 
Doan Thi Ngoc Han 

PhD student 

Version Number: 1 

Version Date: 12/10/2016 

 

• I have read the information statement version listed above and I understand its contents. 

• I believe I understand the purpose, extent and possible risks of my involvement in this 

project. 

• I voluntarily consent to take part in this research project. 

• I have had an opportunity to ask questions and I am satisfied with the answers I have 

received. 

• I understand that this project has been approved by Curtin University Human Research 

Ethics Committee and will be carried out in line with the National Statement on Ethical 

Conduct in Human Research (2007) – updated March 2014. 

• I understand I will receive a copy of this Information Statement and Consent Form. 

 

Participant Name  

Participant 

Signature 

 

Date  

 

Declaration by researcher: I have supplied an Information Letter and Consent Form to the 

participant who has signed above, and believe that they understand the purpose, extent and 

possible risks of their involvement in this project. 
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Researcher Name  

Researcher 

Signature 

 

Date  
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Appendix I: Oral Presentations from PhD project 

 

Oral Presentation certificate: the Mark Liveris Health Sciences Research Student Seminar, 

Faculty of Health Sciences, Curtin University, May 11, 2020 
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