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ABSTRACT 

 

Road traffic injuries are a major global public health problem but continue to 

receive inadequate attention. Alcohol influences both risk and consequence 

of road traffic injury but the scale of the problem is not well understood in 

many countries. In Vietnam, economic development has brought a 

substantial increase in the number of registered motorcycles as well as 

alcohol consumption. Traffic injury is among the leading causes of death in 

Vietnam but there is little local information regarding alcohol related traffic 

injuries. The primary goal of this study is to explore the drinking and driving 

patterns of males and their perceptions towards drink-driving and to 

determine the relationship between alcohol consumption and road traffic 

injuries. Furthermore, this thesis aims to present the situation analysis for 

choosing priority actions to reduce drinking and driving in Vietnam.  

The study is a combination of two cross-sectional surveys and a pilot study. 

The pilot study, involving 224 traffic injured patients, was conducted to test 

the tools and the feasibility of approach methods. In the first survey, male 

patrons (n=464) were randomly selected at seven restaurants. Face-to-face 

interviews were conducted when patrons just arrived and breath tests were 

collected when they were about to leave the restaurant. In the second 

survey, male patients admitted to hospital following a traffic injury (n=480, 

of which 414 were motorcycle or bicycle riders) were interviewed and their 

blood alcohol concentration (BAC) measured by breathalyzer.  

The results show broadly similar patterns of drinking and driving among 

male patrons and male traffic injured patients with a high frequency of 

drinking and drink-driving reported among the majority of the two groups. A 

high proportion of male patrons were leaving restaurants with a BAC over 

the legal limit. Factors that significantly associate with the number of drinks 

and BAC were age, hazardous drinking, frequency of drink-driving in the 

past year, self-estimated number of drinks consumed to drive legally, 
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perceived family’s disapproval of drink-driving, and perceived legal risk and 

physical risk. The proportion of patrons and patients with BAC above the 

legal limit of 0.05 were 86.7% and 60.4% respectively, which was much 

higher than found in previous studies.  In addition, both groups had a high 

prevalence of BAC over 0.15g/100ml (39.7% of patrons and 45.6% 

patients), a level that can seriously affect driving capacity. Results from the 

case-crossover analysis for patients indicate a dose-response relationship 

between alcohol consumption and the risk of traffic injury. The risk of traffic 

injury increased when alcohol was consumed before driving and there was 

a more than 13 fold increase when six or more drinks were consumed.  

Regarding perceptions towards drinking and driving, findings corroborate 

the low awareness among males in Vietnam, with a majority of respondents 

holding a low knowledge of safe and legally permissible alcohol use, and a 

low perceived risk of drinking and driving. The results also indicate a huge 

gap in prevention skills in terms of planning ahead or using alternative 

transport to avoid drink-driving and a perception by patrons and patients of 

a low rate of disapproval of drink-driving from peers and family.   

Findings in this study have considerable implications for national policy, 

injury prevention, clinical practice, reporting systems, and for further 

research. The low rate of compliance with existing laws and a generally low 

perceived legal risk toward drink-driving in this study call for the 

strengthening of enforcement along with mass media campaigns and news 

coverage in order to decrease the widespread perception of impunity and 

thereby, to reduce the level of drink-driving. In addition, no significant 

difference was found in this study on risk of traffic injuries between car 

drivers and motorcycle drivers. The current inconsistency between legal 

BAC for drivers of motorcycles, compared to cars, thus needs addressing. 

Furthermore, as drinking was found to be very common, rather than solely 

targeting drink-driving, it is important to call for a more strategic and 

comprehensive approach to alcohol policy in Viet Nam.  
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This study also has considerable implications for clinical practice in terms of 

screening and brief interventions. Our study suggests that the short form of 

the AUDIT (AUDIT-C) screening tool is appropriate for use in busy 

emergency departments.  The high proportion of traffic injured patients with 

evidence of alcohol abuse or hazardous drinking suggests that brief 

interventions by alcohol and drug counselors in emergency departments 

are a sensible option to addressing this important problem.   

The significance of this study is in the combination of the systematic 

collection of breath test and use of case-crossover design to estimate the 

risk of traffic injuries after alcohol consumption. The results provide 

convincing evidence to policy makers, health authorities and the media to 

help raise community awareness and policy advocacy toward the drink-

driving problem in Vietnam. The findings suggest an urgent need for a 

multi-sectoral approach to curtail drink-driving in Vietnam, especially 

programs to raise community awareness and effective legal enforcement. 

Furthermore, serving as a situation analysis, the thesis should inform the 

formulation of interventions designed to curtail drinking and driving in 

Vietnam and other developing countries.   
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Chapter 1. Introduction 
 

1.1. Background 

 

The primary goal of this study is to explore the perceptions towards drink-

driving and to determine the relationship between alcohol consumption and 

road traffic injuries in Vietnam. During the last two decades, economic 

development in Vietnam has brought about a rapid growth in the number of 

motor vehicles and motorcycles as well as a substantial increase in alcohol 

consumption. In the country, traffic injury is among the leading causes of 

death with about 60 deaths daily on the road. Drinking is socially accepted 

and often considered as part of a highly desirable social life among young 

people. While alcohol has been well documented in the literature to 

influence both risk and consequence of road traffic injury; in Vietnam the 

scale of the problem is not well understood.  

Working as a clinician, the author sees the results of alcohol related road 

crashes on a daily basis.  On a personal level, the author knows friends, 

neighbors and colleagues that have been killed or maimed as the result of 

alcohol related crashes and understands the loss and poverty to the family. 

As a public health practitioner, the author has searched for relevant 

statistics about the magnitude of the problem. In contrast to personal 

observation, available data show a very low rate, of about 6%, of alcohol 

involvement in road traffic crashes in Vietnam 1-3. In addition, there is little 

data on the perception of the community and the predictive characteristics 

of contemporary drink-drivers remain unidentified.  
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Worldwide, drinking and driving is a major public health problem but 

continues to receive inadequate attention. In developed countries, the 

dramatic declines in the last three decades in drink-driving has recently 

plateaued or begun rising. In most high-income countries about 20% of 

fatally injured drivers have their blood alcohol concentration (BAC) in excess 

of the legal limit 4. In developing countries, the risk of drink-driving is much 

higher due to the dominance of motorcycles. However, the absence of 

surveillance systems has resulted in an underestimation of the ‘true size’ of 

the problem. Available data estimated that between 33% and 69% of fatally 

injured drivers had consumed alcohol before their crash 5.  

Research on the effect of alcohol on risk of crash provided the basis for the 

setting of legal blood alcohol limits and other interventions 4, 6, 7. Recently, 

the case-crossover approach 8 has emerged as an appropriate method to 

estimate the risk of injuries after alcohol consumption 9 due to  its  

advantages in overcoming biases 10-13, lowering sample size, and having 

the power of pair-matching in statistics 14. In a multi-centre study by the 

World Health Organization 15 using case-crossover design, it was found that 

the risk of traffic injury increases nearly 4-fold for participants who had 

consumed alcohol during the 6 hours before injury. In developing countries; 

however, few studies have been conducted and less is known about the 

magnitude of the role of alcohol in road traffic crash in these countries. 

To address the problem of drink-driving, it is also important to understand 

drinking patterns and the role of alcohol in society, and local perceptions 

towards road safety and drinking and driving. Achievements in reducing 

prevalence of drink-driving and alcohol related traffic injuries in high income 

countries was shown to be in line with substantial progress in increasing 

both general deterrence (fear of punishment) and general prevention (moral 

inhibitions and socialization of preventive habits) 16. In low and middle 

income countries, the lack of research investment hinders the 

understanding of issues related to drinking and driving and makes it difficult 

to shape intervention programs to curtail the problem. 
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1.2. Research aim and objectives 

 

To prevent drinking and driving, it is important to identify the scale of the 

problem and to examine factors behind the drink-driving behavior. In 

Vietnam, such an approach is yet to be established due to the lack of 

research investment, infrastructure and political will. The current study aims 

to fill these gaps, for the first time in Vietnam, by exploring perceptions of 

drink-driving and estimating the risk of traffic injury after alcohol 

consumption. 

The specific objectives of the study are 

1. To examine the drinking patterns, perceptions of drink-driving and 

blood alcohol concentration of male patrons at restaurants. 

2. To identify the risk of traffic injury after alcohol consumption among 

patients with recent traffic injuries in the Emergency Department.  

3. To explore individual factors that influence the risk of traffic injury 

after alcohol consumption. 

4. To compare patrons and traffic injured patients on their alcohol use, 

drink-driving behavior and perceptions towards drink-driving.  

 

1.3. Outline of the thesis 

 

The thesis is organized to serve as a situation analysis for choosing priority 

actions to reduce drinking and driving in Vietnam.  

Chapter 2 reviews the literature related to drinking and driving worldwide 

and in Vietnam. Firstly, the chapter examines drinking and driving as a 

major public health concern by reviewing epidemiological and economic 

evidence of the burden of alcohol related road traffic injuries. Alcohol is then 

examined as a factor that influences both the risk and outcomes of traffic 
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injuries. Secondly, the chapter reviews legislation, law enforcement and 

community perception toward drinking and driving. Drinking and driving as 

an increasing problem in Vietnam is critically reviewed and the response of 

government and community through policy and interventions is assessed.  

Chapter 3 presents the conceptual framework, overall study design and a 

detailed description of the methodology. This includes a description of the 

case-crossover design and analysis which was used to estimate the risk of 

traffic injuries after alcohol consumption in this study.  

Chapter 4 reports results of the pilot study. As well as presenting the 

findings based on the instruments used in the main study, the chapter 

focuses on the results of testing the first use of two forms in Vietnam. These 

are the short form of Alcohol Use Disorder Identification Test (AUDIT-C) and 

the clinical assessment of alcohol intoxication (ICD-10 Y90).  

Chapter 5 reports the cross-sectional study on male patrons in restaurants. 

Findings on drinking patterns, perceptions of drink-driving and blood alcohol 

concentration of male patrons at restaurants in Vietnam are presented.  

Chapter 6 reports findings from the cross-sectional study in hospital. The 

distribution of BAC among patients admitted with recent traffic injuries and 

associated individual characteristics are presented. Results from the case-

crossover analysis on risk of traffic injuries after alcohol consumption and 

related measures such as the agreement between self-reported alcohol 

consumption and BAC results are reported.  

Chapter 7 examines the alcohol use, drink-driving and perceptions of drink-

driving of different groups of males who are at a high risk. Comparisons 

were made among four groups: patrons and patients with or without BAC 

over the legal limit.  

Chapter 8 includes discussion of research findings and limitations of the 

study. The significance of this research and implications for national policy, 

injury prevention, clinical practice, reporting systems, and for further 

research are discussed.   
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Chapter 2. Literature review 

 

2.1. Drinking and Driving worldwide 

2.1.1. The global burden of road traffic injuries 

It was estimated that since the first known motor car death in 1896, the 

worldwide cumulative road death toll has reached some 30 million persons 

17. Road traffic injuries have been a problem even before the widespread 

use of motor vehicles. The first traffic related injury to be recorded was the 

case of a cyclist in New York City on 30 May 1896 4. A few months later, on 

August 17, 1896, the first traffic related fatality was reported. The victim 

was a 44 year old pedestrian in London who was hit by a car travelling at 

"tremendous speed". At the inquest of this case, the Coroner stated that 

"This must never happen again" 18. However, road traffic crashes have 

continued to increase, with an escalation in incidence after the introduction 

of the motorcar – and subsequently buses, trucks and other vehicles.  

Over the decade in the 1990s, World Health Organization (WHO) estimates 

demonstrated that the annual number of deaths from road traffic accidents 

rose by 10% worldwide. This increase was mostly affected by a dramatic 

rise in road traffic accident fatalities from low and middle-income countries 

4. Data from the WHO show that in 2004, about 1.27 million people were 

killed in road traffic accidents worldwide, ranking road traffic injuries as the 

ninth leading cause of death. This represents an average of 3,242 persons 

dying each day around the world from road traffic related injuries 19 20 21. In 

terms of disability-adjusted life years lost, road traffic injuries were the ninth 

leading cause of disability-adjusted life years lost in 2002, accounting for 

over 38 million disability-adjusted life years lost, or 2.6% of the global 

burden of disease. Low-income and middle-income countries account for 

91.8% of the disability-adjusted life years lost to road traffic injuries 

worldwide 22.  
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According to the same WHO report 22, there is considerable regional 

variation, both in the absolute number of deaths due to road traffic injury 

and mortality rates. The vast majority (91%) of road traffic deaths were in 

low and middle-income countries which have only 48% of the world’s 

registered vehicles 23. The regional averages for mortality rates in low-

income and middle-income countries are much higher than corresponding 

rates for high-income countries. The aggregate rates of road traffic fatalities 

per 100,000 were lowest in high-income countries in European regions 

(11.0/100 000 persons) and highest in low and middle-income countries in 

the eastern Mediterranean (26.4/100 000 persons) and African regions 

(28.3/100 000 persons) 4.  

The WHO Western Pacific Region recorded the highest absolute number of 

deaths in 2002, with just over 300,000, followed by the WHO South-East 

Asia Region with just under 300,000. These two regions together account 

for more than half of all road traffic deaths in the world. The road traffic 

death toll represents only a fraction of the total waste of human and societal 

resources from road injuries. Besides the human loss due to fatalities, the 

WHO estimates that between 20 million and 50 million people are injured or 

disabled each year in road traffic crashes worldwide 4.  

In terms of economic cost, in a recent review conducted by the United 

Kingdom-based Transport Research Laboratory Ltd 20 the global annual 

economic burden  due to road traffic collisions is estimated at around US$ 

518 billion. This study found that based on road crash data from 21 

developed and developing countries, the average annual cost of road 

crashes was about 1% of GNP in developing countries, 1.5% in countries in 

economic transition and 2% in highly-motorized countries. In most countries 

the costs exceed 1% of GNP 20. In another analysis on the cost of traffic 

crashes as a proportion of GDP for high-income countries, using the 

Human capital approach, the cost was calculated to range from 0.5% for 

Great Britain (1990) and 0.9% for Sweden (1995) to 2.8% for Italy (1997)24. 
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Averaging the cost of traffic crashes in the 1990s across 11 high-income 

countries, gives an average cost equivalent to 1.4% of GDP 24. 

While the crude estimates of dollar lost due to traffic injuries is lower 

compared to those of developed countries, the negative impact of 

economic loss on developing countries may be greater. The total annual 

costs of road crashes to low-income and middle-income countries are 

estimated to be about US$ 65 billion, exceeding the total annual amount 

received in developmental assistance 20. In China, traffic related injuries in 

1999 cost 12.6 million potentially productive years of life lost, more than 

any other disease group. The estimated annual economic cost of injury in 

China is equivalent to US$ 12.5 billion – almost four times the total public 

health services budget for the country.  Motor vehicle fatalities alone 

accounted for 25% of the total number of potentially productive years of life 

lost of all injury related deaths 25. 

In many low and middle-income countries, the burden of traffic-related 

injuries is such that they represent between 30% and 86% of all trauma 

admissions 5. In cases where there is prolonged treatment or death, the 

family may end up selling most of their assets, including land, and may 

become trapped in long-term debt 26. For example, in Vietnam, sustaining a 

road traffic injury often results in poverty for families in rural areas 27. The 

most productive age group, those aged between 15 and 44 years, is over 

represented in road traffic injuries with over 50% of deaths being among 

people in this age range 22 . Among children aged 5–14 years, and young 

people aged 15–29 years, road traffic injuries are the second-leading cause 

of death worldwide 22. Around 96% of all children killed worldwide as a 

result of road traffic injuries occur in low-income and middle-income 

countries 28.  

Without increased efforts and new initiatives, the total number of road traffic 

deaths and injuries worldwide is forecast to rise. The WHO Global Burden 

of Disease study 29 projected that road traffic injuries will rise in rank to sixth 

place as a major cause of death worldwide and will become the third 
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leading cause of Disability Adjusted Life Years (DALYs) lost by 2020. There 

will be a strong distinction between developed and developing countries in 

which road traffic deaths are predicted to increase by over 80% on average 

in low and middle-income countries, and decline by almost 30% in high-

income countries. Furthermore, road traffic injuries will become the second 

leading cause of DALYs lost for low and middle-income countries 29 . 

Based on the best available evidence on motorization rates and related 

risks, and assuming that there is no change to present prevention policies, 

the World Bank 30, 31 projections indicate  that over the next 20 years, global 

road traffic fatalities will rise by 66%. What is significant about these 

projections is that this estimate subsumes an even greater divergence 

between developed and developing countries in the future. Between 2000 

and 2020, it is predicted that South Asia will record the largest growth in 

road traffic deaths, with a dramatic increase of 144%. Road traffic fatalities 

are expected to rise by 92% and 147% in China and India respectively. 

Furthermore, it has been anticipated that road traffic fatality rate in India will 

not start to decline until 2042. In contrast, there is expected to be about a 

28% reduction in fatalities in high-income countries 30, 31.    

While the health sector is only one of many bodies involved in road safety, 

and is usually not the leading one, it nonetheless has an important role to 

play. The role of the health sectors includes injury surveillance, research, 

prevention and control, evaluation, advocacy, services, and policy 23. It has 

been suggested that a public health physician should be a safety program's 

primary promoter  who can provide leadership and coordination by utilizing 

a broad-based comprehensive approach 32. It is important for public health 

practitioners to change the fundamental thinking of the community towards 

road traffic injuries. Traffic injury, like many other diseases, is a preventable 

public health problem.  

The limitations of data on road traffic injuries 

The most comprehensive data on road traffic injuries were from high-

income countries in comparison to poor data or no data available from the 



9 

poorest regions and countries. Thus, the present global estimates of the 

burden of road traffic accidents might seriously under-estimate the true 

scope of the problem. In fact, the wide range of estimates made  by the 

World Health Organization (that between 20 million and 50 million people 

are injured or disabled each year in road traffic crashes worldwide) 4 is due 

to substantial underreporting of casualties 33.  

In the Global status report on road safety in 2009  23, the assessment of 

data sources shows that huge gaps exist in the quality and coverage of the 

data that countries collect and report on road traffic injuries. Underreporting 

of road traffic fatalities remains a big problem in many countries, and the 

situation is even worse with regard to non-fatal injuries. In the Global status 

report on road safety, only 22% of countries had data on fatal and non-fatal 

road traffic injuries.  Due to the lack of good data it is difficult to accurately 

evaluate the effectiveness of interventions to reduce traffic related injury, 

the costs incurred by health sectors in these countries,  and the impact on  

national economies.23.  

In many low and middle income countries, systematic efforts to collect road 

traffic data are not well developed and underreporting of deaths and 

serious injuries is common 4. A recent review based on a comparison of 

hospital records and police records 34 estimated the underreporting of traffic 

related injury to be between 3 - 12% in Dhaka, 17 - 33% in Hanoi and 24 - 

53% in Bangalore. Similarly, underreporting in other countries of the 

Southeast Asia Region are estimated to be between 60 - 70% in Sri Lanka 

and Nepal 34. Furthermore, there has been significant underreporting with 

regard to children, women, night time accidents, pedestrians and cyclists, 

and during weekends 35. 

It was stated in The Global status report on road safety 23 that there is an 

urgent need to improve the quality of the data collected.  The health system 

is the most comprehensive source of data about road traffic injuries 36. 

There is a strong call on improving quality collected by the health sector 

and special attention was needed to collect quality data on non-fatal 
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injuries36. It is also suggested that countries should be encouraged to link 

all data sources on road traffic injuries in order to help address 

underreporting. Besides the data compiled from health system, police 

authorities, and road authorities, other potential sources of information on 

alcohol involvement in road crashes and injuries include employee and 

insurance records 23.  

Existing policy and low rate of law enforcement toward traffic safety 

In The Global status report on road safety 23 it was found that 

comprehensive and clear legislation, law enforcement with appropriate 

penalties, accompanied by public awareness campaigns, has been shown 

to be a critical factor on reducing road traffic injuries and deaths.  The main 

risk factors for road traffic crashes and injuries are speed, drink-driving, and 

the non-use of occupant protection measures (helmets, seat-belts, and 

child restraints). The global survey suggested that the legislation on these 

risk factors is not comprehensive in many countries, and that law 

enforcement is often lacking. For example, although 153 countries (86%) 

report having a lead agency for road safety, information on the precise role 

or the effectiveness of these agencies in fulfilling their required function was 

often unobtainable. Furthermore it was found that there was considerable 

difficulty in identifying the lead agency for road safety in many countries 23. 

The global survey also found that while 58% (n=103) of countries report 

having a national strategy on road safety, only 86 countries (48% of the 

total) have government endorsement. Furthermore, only 34% (n=61) of 

countries have a government endorsed strategy that has both precise 

targets and earmarked funding 23.  

It has been recommended by the World Health Organization and the World 

Bank that countries identify an agency with the authority and responsibility 

to make decisions and coordinate road safety activities across multiple 

sectors, and be provided adequate finances for road safety activities. Each 

country should prepare a multi-sector national road safety strategy, with 

targets for the achievement of specific outcomes and with resources 
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allocated to ensure implementation of relevant activities 4, 23. A key element 

of progressing a national strategy is the collection of valid data regarding 

the effect of traffic injury and establishing mechanisms of data collection is 

an important research and policy priority. 

The lack of investment on research of road traffic safety 

Research plays a very important role in road traffic injury by providing 

evidence for policy decisions. The World Health Organization 

acknowledged that road traffic injury prevention is a highly politicized issue 

and effective prevention needs to be based on quality data  obtained from 

rigorous research, and not on anecdotal evidence 4. There is a need for 

data on the incidence and types of crashes, a detailed understanding of the 

circumstances that lead to crashes, knowledge of how injuries are caused 

and the resulting injury types.  

Despite the large social and economic costs and a strong need for policy 

decisions, there has been a relatively small amount of investment in road 

safety research and development, compared with other types of health loss 

4, 37 (Table 1.).  

Table 2.1: Estimated global research and development funding for selected 

topics  

Disease or injury US$ 
millions 

1990 
DALYs 
ranking 

2020 
DALYs 
ranking 

HIV/AIDS 919 – 985 2 10 

Malaria 60 8  

Diarrheal diseases 32 4 9 

Road traffic crashes 24 – 33 9 3 

Tuberculosis 19 – 33  7 

Source: 4, 37 
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The situation is more alarming in low and middle income countries. In a 

comprehensive review of the literature on cost-benefits and cost-

effectiveness studies related to road traffic injuries internationally, it was 

claimed that the dearth of economic evaluations of interventions for road 

traffic injuries in low and middle-income countries represents a serious 

research gap and hinders the implementation of effective strategies in 

those countries 38. Overall, there is sufficient evidence to help low and 

middle income countries tackle the problem of road traffic injuries and 

fatalities.  

2.1.2. Traffic fatalities and injuries involving acute alcohol 
consumption  

Alcohol is an important factor that influences both the risk of a road traffic 

crash and the severity and outcomes of the injuries that result from it. 

Decades of research have shown that drink-drivers have a significantly 

higher risk of being involved in a road crash than drivers who have not 

consumed alcohol 4. 

In developed countries, there were dramatic declines in drinking and driving 

during the 1980s. The declines included about 50% in Great Britain, 28% in 

The Netherlands, 28% in Canada, 32% in Australia, 39% in France, 37% in 

Germany, and 26% in the United States. However, the declines reversed in 

the early 1990s in most countries and drink-driving began to increase. By 

the middle of that decade the increases stabilized and the rates of drinking 

and driving again began to decline. These decreases were much less 

dramatic than those in the 1980s. Towards the end of the 1990s and early 

2000s, the record has been mixed. Some countries continued to reduce 

drinking and driving while in other countries, there was stagnation and in 

some cases small, or even large, increases were seen as was the case in 

Sweden 39 [2, 30-32].  

The trends of alcohol related traffic fatalities for selected countries are 

shown in the Figure 2.1. 
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Canada –Fatally-injured drivers with a positive BAC 
France – Drivers involved in fatal accidents over the legal limit 
Germany – Alcohol related fatalities 
Sweden – Fatally injured drivers positive for alcohol 
Great Britain – Driver fatalities with a BAC above .08% 
United States – Drivers in fatal crashes estimated to have a BAC at or above .08% 

 
Figure 2.1: Drinking and driving trends in selected developed countries. 
 
Source: 39 
 

Recent analyses show that in most high-income countries about 20% of 

fatally injured drivers have their blood alcohol concentration (BAC) in 

excess of the legal limit 4. In the United States of America (2000), about 

17,000 people are killed every year in traffic crashes involving drinking and 

driving and almost 40% of all youth road traffic fatalities are directly related 

to alcohol consumption 40. In Sweden, the Netherlands and the United 

Kingdom, the proportion of fatally injured drivers with excess alcohol is 

around 20%, although the legal limits in these countries differ considerably, 

being 0.02 g/100 ml, 0.05 g/100 ml and 0.08 g/100 ml, respectively 41. In 

2009, a prospective study in northern Sweden found that 38% of the fatally 

injured drivers tested positive for alcohol 42.  

With regard to non-fatal traffic injuries, it is estimated that about half a 

million people are injured every year in the United States of America (2000) 
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in alcohol related traffic crashes 40. A study in eight hospitals in Catalonia 

(Spain) during 2005 and 2006 found that the prevalence of alcohol 

intoxication was 18.5% among men and 9.2% among women who were 

injured in road traffic crashes and admitted to the emergency department 

43. In a similar study in six university or general hospitals in France, blood 

alcohol concentration exceeding 0.5 g/l (i.e. the legal French threshold) was 

found in 26% of injured drivers 44. A study in hospitals in Sweden (2009) 

found that 21% of non-fatally injured drivers of motor vehicles tested 

positive for alcohol 42.  

Some studies have strongly implicated the involvement of alcohol and illicit 

drugs in road traffic incidents.  In a study in the United State of America, 

between 2000 and 2006, the results of 1047 cases indicated 54% of all 

victims were positive for drugs or alcohol or a combination of drug and 

alcohol in which alcohol was the most frequent substance across the victim 

groups 45. In Italy, a study among drivers presenting to the emergency 

department with traffic related injuries showed that 40% were positive for at 

least one drug and/or alcohol 46.  

In low and middle income countries, a recent systematic review of risk 

factors and patterns of motorcycle injuries 47 has shown that per vehicle 

mile travelled, motorcycle drivers have a 34-fold higher risk of death in a 

crash than people driving other types of motor vehicles. This review also 

found that alcohol was the major contributing factor to fatal crashes 47. 

Those riding motorized two-wheeler have been found to have higher 

intoxication rates than car drivers 40. With a high proportion of motorcycles 

in registered motor vehicles 48-51  and a high prevalence of drinking outside 

of home 52-54, alcohol related traffic injuries could be comparatively higher in 

developing countries.  

With regards to fatalities, in low- and middle-income countries, it was 

estimated that between 33% and 69% of fatally injured drivers had 

consumed alcohol before their crash, which is much higher proportion 

compared to approx 20% in developed countries 5. In Thailand, an in-depth 
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study of nearly 1000 motorcycle collisions revealed that alcohol was a factor 

in 36% of the collisions 55. In Colombia, 34% of driver fatalities and 23% of 

motorcycle fatalities were associated with speed and/or alcohol 56. Peden et 

al. 57 found that alcohol was a factor in over 47% of fatally-injured drivers in 

South Africa. A later study in South Africa 58, detected alcohol in 2372 (or 

34.6%) of the 6859 transport-related deaths. Alcohol was a major risk factor 

for all types of fatal road traffic injury. More than half (51.9%) of all transport-

related deaths had elevated BAC, and of these positive cases, 91% 

recorded BAC levels of 0.05 g/dl or higher 58.  

In relation to non-fatal injuries, a review conducted for low- and middle-

income countries shows that between 8% and 29% of non-fatally injured 

drivers had consumed alcohol before their crash 5. In South Africa, between 

26% and 31% of non-fatally injured drivers had BAC levels exceeding the 

country’s limit of 0.08 g/100 ml 59. In another study, Peden et al. 57 found 

that alcohol was a factor in around 29% of non-fatally-injured drivers in 

South Africa. In Thailand, nearly 44% of traffic injury cases seeking care in 

public hospitals had BAC levels of 0.1% or more 60. In a another survey of 

531 trauma patients registered in emergency rooms of 3 hospitals in 

Thailand (in Khon Kaen, Halyai and Lampang) between the hours of 18.00 

and 02.00, Lapham et al. 61 observed that 36% of patients presenting 

related to transport incidents tested positive for alcohol. In Bangalore, India, 

28% of crashes involving males over 15 years were attributable to alcohol 

62. In New Delhi, India, a study showed that a third of motorized two-

wheeler drivers admitted to hospital reported of driving under the influence 

of alcohol 63. 

The burden of alcohol related traffic injuries is not limited to drink-drivers.  

In a study in a five-year period (2003-2007), Connor and Casswell 64 found 

that more than 40% of alcohol-related crash injuries in New Zealand were 

suffered by people who have not themselves been drinking. Most of these 

victims were car passengers, and this including almost all children who are 

injured by drink driving. Using official cost figures, alcohol-related injuries to 
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non-drinking victims were estimated to cost the country more than half a 

billion dollars per year 64. Results of a medico-legal study conducted in 

Sweden found that one-fifth of the fatally injured passengers and one-fifth 

of the tested drivers were under the influence of alcohol. Notably, children 

(<16 years) comprised 15% of the killed passengers and the children were 

traveling with a driver who was under influence of alcohol in 13% of these 

crashes 65 

Alcohol related traffic injuries place a sufficient burden of costs on 

individuals, family and society. The available data on the cost of alcohol 

related traffic injuries; however, are scarce and most estimates are from 

developed countries. In the United States in year 2000, it was estimated 

that drink-driving crashes accounted for US$51.1 billion or 22% of all 

economic costs of motor vehicle crashes 66. In New Zealand, alcohol-

related crashes cost an estimated $1.2 billion in 1996. These costs equate 

to an estimated $0.75 per drink consumed, $17.80 per km driven above the 

legal limit of 0.08, and $1100 per heavy drinker 67. While survey data and 

epidemiologic analysis suggests a substantial burden of alcohol related 

traffic injuries on the community, it is not simple to estimate the costs of this 

epidemic in developing countries. The main reason is that the costs in low 

and middle income countries cannot be directly compared to those of high 

income countries due to variables including transport infrastructure, 

differences in safety standards, motorization growth rate and the economic 

demography of countries 36. The World Report on Road Traffic Injury 

Prevention 4 has applied recent data on the incidence of drink-driving 

crashes in developing countries to estimates of the total costs of road 

crashes in those countries to establish robust estimates. Based on this 

approach, it was estimated that in South Africa crashes involving drinking 

and driving would give a total cost to the health system of around US$ 14 

million 36. In Thailand, the total cost of motor vehicle accidents was 

estimated at US$ 3 million with alcohol related crashes costing about US$ 

1 million 36.  
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2.1.2.1. The risk of road traffic crash after alcohol consumption 

estimated by different epidemiologic techniques 

Research on the risk of road traffic crashes after alcohol consumption has a 

long history. Cross-sectional studies provide descriptive data on BAC and 

self-reported drinking before driving. In addition to this, there are several 

studies, mostly in developed countries, using different epidemiologic 

designs and analyses to estimate the risk of traffic injuries after alcohol 

consumption.  

The traditional epidemiological method to estimate the risk of road traffic 

crashes after alcohol consumption is the case-control design. The Grand 

Rapids study 68, carried out in Michigan, United States, in 1964, was the 

earliest and best-known case–control study in identifying the risk of traffic 

crashes after alcohol consumption. This study found that drivers who had 

consumed alcohol had a higher risk of involvement in crashes than those 

with a zero BAC and that this risk increased rapidly with BAC. These 

results provided the basis for the future setting of legal blood alcohol limits 

and breath content limits in many countries around the world, typically at 

0.08 g/dl 4. In 1981, an Australian study by McLean and Holubowycz 6 

found that the risk of crash involvement was 1.83 times higher at a BAC of 

0.05 g/dl than at a BAC of zero. Re-analysis of the Grand Rapids data by 

Hurst et al. 69 also concluded that the risks associated with lower BAC 

levels were greater than originally thought. 

There are relatively few case-control studies of driver crash risk associated 

with BAC. The main reasons for this are the difficulty in obtaining a 

representative sample of BAC levels of drivers on the road to act as the 

control sample, and the lack of BAC readings for the majority of crash-

involved drivers. Furthermore, the BAC level of crash-involved drivers with 

readings available tends to differ from those of drivers without readings. 

Drivers showing signs of intoxication may be more likely to be tested than 

those who appear sober. Such biases in the availability of these data lead 
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to difficulties in interpreting risk estimates derived from such data 10-13. 

Besides the findings from Allsop (1966) 70 and Hurst et al. (1994) 69 by 

further analyzing the Grand Rapids study, other case-control studies, 

including Maycock (1997) 71 and Zador et al. (2000) 72 also found steeply 

increasing risk curves with increasing BAC. In 2004 and 2005, Keall et al. 

13, 73 reported their studies examined the night-time risk of driver injury (fatal 

and non-fatal) associated with BAC and some other factors. Comparison of 

risk curves found in these case-control studies is presented in Figure 2.2.  

 

Figure 2.2. Comparison of risk curves by BAC from various case-control 

studies  

Source: 10  

Studies shown in Figure 2.2 present the risk as approximately exponential 

against BAC which is a common dose–response relationship. It is important 

to note that studies looking at less serious crashes 6, 69  provided less sharp 

increase whereas studies concerned with driver fatal injury 13, 71, 72 

presented the steepest curves.  

A major case–control study 74 recruited 14,985 drivers in the United States 

with a more robust research design and multivariate analytical techniques 

than the Grand Rapids study. Contrary to a number of previous studies 68, 70, 



19 

this study showed no decrease in risk at the very low BAC levels (the Grand 

Rapids “dip”). The finding was consistent with Hurst’s 69 conclusion that the 

dip was an artifact of confounding and inadequate statistical analysis. The 

relative risk of crash involvement starts to elevate significantly at a BAC 

level of 0.04 g/dl 74 (Figure 2.3). In addition, using data from this study, 

further analyses by Peck et al. 75 indicated that positive BACs in drivers 

under 21 are associated with higher relative crash risks than would be 

predicted from the additive effect of BAC and age. The results support 

increased enforcement of zero-tolerance BAC laws for younger drivers 75. 

  

Figure 2.3. Final adjusted relative risk estimates of traffic crash by BAC 

level  

Whilst the available data from developed countries show consistent 

patterns on risk of road traffic crash after alcohol consumption, few studies 

have been conducted in developing countries. This means that less is 

known about the magnitude of the role of alcohol in road traffic crash in 

these countries. In 2006,  Woratanarat et al. 76 conducted a case-control 

study among drivers in Bangkok, Thailand to determine the relationship 
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between alcohol use, psychoactive drug use and road traffic injury. Two 

hundred cases who sustained a road traffic injury (RTI) and 849 controls 

from petrol stations within a 1-km radius of the reported crash site of the 

case were recruited. This study reported significantly higher odds of a 

positive alcohol breath test (>= 50mg/dl) (adjusted odds ratio (OR) 63.6 

(95% CI: 25.5-158.9) among cases than controls. Furthermore, it was found 

that the contribution of psychoactive drugs to road safety was much lower 

than that of alcohol. This study recommended that, in limited resource 

settings, the priority for road traffic injury prevention should be given to 

control of drink-driving.  

The case-crossover approach has recently emerged as an advantageous 

method to estimate the risk of injuries after alcohol consumption. The case-

crossover design is a new epidemiologic technique to study the transient 

effects of a brief exposure on the onset of an acute outcome 8. This 

approach has been used to estimate the risk of injury, in general, after 

alcohol use 77-79 or cannabis and alcohol use 80, and risk of road traffic 

collisions and cell phone use 81, 82. However, the first research using case-

crossover design to study alcohol use and road traffic crashes has only 

recently been conducted 9.  

This design has advantages over parallel group designs by allowing each 

person to serve as their own control. Fixed characteristics (both measured 

and unmeasured) thereby cancel out and confounding from many 

uncontrollable determinants of patient outcomes (such as age, intelligence, 

and biological and socio-economic influences) is removed 14. As there is no 

need to find a separate cohort to serve as a control group, this design of 

self-matching is particularly appealing in overcoming the biases mentioned 

above with case-control studies 10-13. Moreover, from a statistical 

perspective, pair-matching, in contrast to group-matching (as in a 

randomized trial), is extremely powerful thus these analyses offer further 

savings in the sample size 14.  
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A major study using case-crossover analysis to estimate the risk of non-fatal 

injuries (all types of injuries, including road traffic injury) after acute alcohol 

use was conducted in 2002 by the World Health Organization 15. In this 

multi-centre study, data were collected from 10 emergency departments 

around the world (n=4,320). With regard to the risk of traffic injuries, there 

was a  nearly 4-fold increase for participants who had consumed alcohol 

during the 6 hours before injury (OR=3.9; 95% CI=2.2-7.1) 15. 

The first major study that applied case-crossover design to specifically 

investigate the association between alcohol use and road traffic crashes 

was conducted in Italy in 2007 9. Drivers admitted to an emergency room 

after road traffic crashes were recruited (n=574). The results showed that 

drivers who consumed alcohol in the previous 6 hours were 2.25 times 

(95%CI 1.11-4.57) more likely to have traffic injuries compared to those with 

no alcohol use. This study confirmed that risk of traffic injuries was already 

increased at low (1-2 standard drinks) doses of alcohol (OR=2.17; 95%CI: 

1.03-4.57). In addition, the trend of increase in risk of traffic injury for each 

standard drink was significant (OR=1.64; 95%CI: 1.05-2.57) 9.  

 

2.1.2.2. Alcohol as a risk factor that impacts on the severity 

of traffic injuries 

As stated by a well-known surgeon, Dr. Ernest E. Moore, former President 

of the American Association for the Surgery of Trauma, “Alcohol misuse, 

when combined with the right circumstances, culminates in a “Perfect 

Storm” that has catastrophic results” 83. Once injured, the intoxicated patient 

is more likely to be hypotensive as alcohol impairs cardiovascular response 

to acute blood loss 84, 85 and less likely to be able to protect his or her airway 

86. As alcohol blunts catecholamine release resulting in inadequate oxygen 

delivery to tissue and metabolic uncoupling and this impairs multiple 

compensatory responses to injury that are critical to survival 87. When 

complications do occur, they may be more severe for intoxicated patients 
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because both acute and chronic ethanol use adversely affects immunity 83, 

88-90.  

A study in the United States of relative fatality risks at different BAC levels 

showed that for single-vehicle crashes, each 0.02% increase in BAC level 

approximately doubled the risk of involvement in a fatal crash 91. In a study 

to estimate the impact of driver alcohol use on average crash severity, 

Traynor 92 used a crash specific data set that was supplemented with 

location based socioeconomic data. Logit estimates indicate that crashes in 

which the at-fault drivers had been drinking are more likely to result in a 

severe injury or death than crashes caused by sober drivers. The results 

also show that at-fault driver alcohol use increases the expected highest 

degree of injury resulting from a crash. In particular, the number of injuries 

or deaths per crash increases an average of 0.71 when the at-fault driver 

has been drinking. These results indicate that at-fault drink drivers are 

involved in more violent crashes and produce more serious injuries than at-

fault sober drivers 92. 

In a recent study examining drug and alcohol use among adolescent blunt 

trauma patients, Draus 93 found that toxicology-positive patients were more 

severely injured (lower Glasgow Coma Scale, higher Injury Severity Score), 

required more hospital care (more emergent operations and longer hospital 

stay), and had worse outcomes (lower Functional Independence Measure 

scores at discharge, and higher mortality) than other adolescent blunt 

trauma victims. A study in the United Kingdom, comparing data from 

roadside surveys with the corresponding ranges of BAC levels collected 

from coroners’ reports, found that the relative fatality risk increases 

exponentially with BAC, and that this risk was an order of magnitude larger 

than the risk of being involved in a crash with injuries 71. 

In developing countries, there are very few studies focusing on health 

outcomes after alcohol related traffic injuries 94. A study of the National 

Institute of Mental Health and Neurosciences in India estimated that 21% of 

people who sustained brain injuries during a crash were under the influence 
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of alcohol (physician confirmed diagnosis) at the time. Of those under the 

influence of alcohol, 90% had consumed alcohol within three hours prior to 

the crash. Patients with injuries subsequent to alcohol intoxication sustained 

more injuries that were more severe than non-intoxicated patients. 

Compared to a non-intoxicated group, more intoxicated patients required 

surgical interventions (5% and 8% respectively), more died (4% and 6.5% 

respectively) and more sustained neurological disabilities at discharge from 

hospital (9% and 13%) 95. When examining the contribution of alcohol to 

injury occurrence, and its impact on injury severity and outcome from 

traumatic brain injuries, another study in India by Gururaj 96 found that 

severity of brain injuries (based on Glasgow coma scale), duration of 

hospital stay, death and post-traumatic disabilities among alcohol users 

were significantly higher compared with non-users.  

Motorcycle drivers are the user groups with a greater risk of a more severe 

injury as well as a higher chance of a hospital admission, independently of 

demographic and health care factors 97. It was found that drinking 

motorcycle drivers were more likely to be speeding and less likely to wear a 

helmet, and more frequently had single motorcycle crashes than non-

drinking drivers 98, 99. Furthermore, the protective effect of helmet use as 

seen in the non-intoxicated group was lost in the intoxicated group, who 

sustained head injuries twice as frequently. Overall, the intoxicated 

motorcycle drivers had a fourfold increased mortality rate 99.  

In developing countries, motorcycles are widely used and also account for 

the majority of traffic related injuries. In Thailand in 2000, motorcycles were 

involved in 73% of road traffic crashes and 79% of fatal crashes 100. In a 

study in Thailand, Kasantikul et al. 55 found that drinking motorcycle drivers 

were more likely to lose control of the motorcycle, usually by running off the 

road, and were more likely to be in a single vehicle accident. Drinking 

motorcycle drivers were far more likely to be inattentive to the driving task 

just before they crashed, and to be the primary or sole cause of the 
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accident55. Drinking motorcycle drivers were more likely to be hospitalized 

and far more likely to be killed 55.  

2.2. Drink-driving legislation, law enforcement, and 
community perceptions  

Over the past few decades, in many economically developed countries, 

improved laws, enhanced enforcement, and public awareness brought 

about by concerned citizens has led to dramatic declines in drinking and 

driving 39.  

Norway was the first country to introduce the law on drink-driving in 1936 

101. This “per se law” made it an offence to drive with a blood alcohol 

concentration (BAC) above the legal limit of 50mg/100ml. Supported by 

research evidence, there was a promulgation of adopting BAC levels for 

driving in many countries during the last three decades. 

The setting of legal blood alcohol limits and breath content limits in many 

countries around the world, typically at 0.08 g/dl was based on results from 

the Grand Rapids study in Michigan, United States, in 1964 4, 68. In the 

United States, originally, it was illegal to operate a motor vehicle at or above 

0.1g/100ml 102. By May, 2001, a total of 26 states had enacted laws 

lowering the illegal BAC to 0.08g/100ml 102. As of 2005, all 50 states and the 

District of Columbia have per se laws defining it as a crime to drive with a 

blood alcohol concentration (BAC) at or above a proscribed level, 0.08 

percent 103. However, the most common BAC legal limit used around the 

world is now 0.05g/100ml 53. In a recent review, Fell et al. 104 summarized 

the evidence regarding the effectiveness of reducing the illegal blood 

alcohol concentration (BAC) limit to 0.05g/100ml. According to the review, 

lowering the BAC limit from 0.10 to 0.08 is effective and brought about 5-

16% reductions in alcohol-related crashes, fatalities, or injuries. 

Furthermore, the authors argued that lowering the BAC limit from 0.08 to 

0.05 is also effective as laboratory studies indicate that impairment in critical 

driving functions begins at low BACs and that most subjects are significantly 

impaired at .05 BAC 104. Lowering of the legal BAC from 0.08 to 
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0.05g/100ml was successful in reducing the number of crashes in Australia 

between 1975 and 1986  105.  

2.2.1. Drink-driving legislation 

Legal BAC levels for driving vary from country to country ranging from 0.0 to 

0.1g/100ml. Table 2.2 summarizes legal BAC levels from a survey of the 

World Health Organization in 2004 53.  

Table 2.2: Distribution of the maximum legal BAC when driving a car 

BAC level  

WHO Region 

 

n 
Low 

(0.0-0.3‰) 

Middle 

(0.4-0.6‰) 

High 

(>0.6‰) 

No BAC 

AFR (n=25) 28% 24% 32% 16% 

AMR (n=24) 17% 29% 50% 4% 

EUR (n=42) 33% 52% 12% 2% 

SEAR/WPR (n=18) 28% 44% 17% 11% 

Total (n=109) 28% 39% 26% 7% 

Notes: AFR: Africa Region, AMR: America Region, EUR: Europe Region, 

SEAR/WPR: South East Asia Region/Western Pacific Region 

Source: 53 

The results show that, in total, nearly 30% of the countries that participated 

in the study indicated having a low legal level (0-0.03%) of BAC when 

driving a car. In almost 40% of the countries, the legal level is around 

0.05g/100ml and, for the rest (more than 25%), the BAC level is greater 

than 0.06g/100ml. Countries without a BAC limit are mainly found in South 

East Asia/Western Pacific and Africa regions 53. 
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There has recently been an improvement in the development of drink-

driving legislation worldwide. In a more recent survey of the World Health 

Organization (2009) that reported in the Global Status Report on Road 

Safety 23, ninety-six percent (n=171) of participating countries have either 

national or sub-national laws on drink-driving. However, only 88 countries 

(49%) have drink-driving law that use a BAC limit of less than or equal to 

0.05 g/dl 23. 

In recent years, questions have been raised about the appropriateness of 

current legal limits. Several studies and a review have indicated that effects 

of alcohol manifest soon after the first drink at a BAC level of 0.02g/100ml 

and lower 6, 13, 69, 71, 72, 74, 75. It was estimated that the relative risk of being 

involved in a fatal crash is 4 to 10 times greater for drivers with BACs 

between 0.05 and 0.07 compared to drivers with 0.0 BACs 104. Thus a 

further lowering in legal BAC limit should bring about further reduction in 

alcohol related road traffic crashes.  

Young or novice drivers are at a much increased risk of having a road traffic 

crash when driving after drinking. Male drivers aged 16 to 20 years with 

BACs from 0.08g/100ml to less than 0.1g/100ml were 24 times more likely 

to be killed in a motor vehicle crash than those with BACs of zero [18]. 

Some countries have established a lower illegal BAC for these drivers than 

for older or more experienced drivers. Although these laws are commonly 

referred to as “zero tolerance” laws, in many jurisdictions the BAC limit for 

affected drivers is slightly above zero (e.g., 0.02 g/dL) 102. A review of 14 

studies in the US and Australia suggest that a lower BAC level for young or 

inexperienced drivers can reduce fatal crashes by between 9-24% and all 

crashes by between 3.8-17% 102. The World Health Organization advised 

that BAC limits for young and inexperienced drivers be set lower than limits 

for the general population 4. However, so far only 19 countries have 

stipulated lower BAC limits for young and novice drivers than that for the 

general population. Most of these countries are in the European Region 23. 

In the United States, lower BAC laws have typically applied to all drivers 
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younger than the minimum legal drinking age of 21 years. In Australia, New 

Zealand, some Canadian provinces, and some European countries lower 

BAC laws apply either to all newly licensed drivers or to newly licensed 

drivers younger than a specified age 106. 

Raising the legal drinking age has an impact on alcohol-related crashes. 

Minimum legal drinking age (MLDA) laws specify an age below which the 

purchase or public consumption of alcoholic beverages is illegal. In the 

United States, several states lowered their MLDA during the early 1970s. 

Shortly thereafter, in response to an increase in motor vehicle fatalities 

among young people, some of these states raised their MLDA. To address 

continuing concerns about youth drinking and driving, federal legislation 

requiring states to adopt a minimum drinking age of 21 years or lose 

highway funds was passed in 1984. By 1987, all U.S. states had adopted an 

MLDA of 21 107. An assessment of the effectiveness of MLDA in the United 

States was conducted by Voas et al. 108 using data on all drivers younger 

than age 21 years involved in fatalities from 1982 to 1997. The results 

showed that the law was effective in reducing the proportion of fatal crashes 

involving drink drivers 109. A more recent review 102 of studies in the U.S., 

Canada, and Australia showed that changes in the MLDA result in changes 

of roughly 10% to 16% in alcohol-related crash outcomes for the targeted 

age groups, decreasing when the MLDA is raised, and increasing when it is 

lowered. These effects were consistent over follow-up times ranging from 7 

to 108 months 102.  

Breath alcohol ignition interlocks are useful in reducing the incidence of 

drink driving, particularly in the case of repeat DUI. However, the system is 

not infallible; indeed it is very easy for a driver to circumvent the interlock by 

using a different vehicle without the interlock. Clearly, the alcohol interlock 

device must be configured as part of a comprehensive program of 

monitoring, recording, and reporting in order to be considered complete. 

The device by itself is not sufficient 51. A systematic review 110 of the 
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interlock program showed that more RCTs need to be conducted in this 

area so that effectiveness, as well as efficacy, can be ascertained.  

2.2.2. Drink-driving law enforcement 

Evidence suggests that drinking and driving legislation without proper 

enforcement is unlikely to have the desired effect 102, 105, 111-116. In part, this 

is because road users do not always recognize the benefits to them of the 

protective measures enclosed in the legislation as well as the deterrence of 

punishment to their drinking and driving behaviours 112, 117, 118. Low law 

enforcement has led to a poorer compliance with existing laws designed to 

improve road safety 36. The effectiveness of any drink–driving law is 

principally determined by the degree of certainty of detection and how 

quickly punishment is applied. A successful drink driving strategy ideally 

require highly visible, frequent and random road checks, which include 

breath testing and blood sampling 119, 120. Comprehensive drink driving 

legislation could also include provisions for sections such as the legal 

interpretation of a refusal to take a breath test, the penalties (fine, 

suspension of license, or imprisonment) and treatment or education 

programs for habitual drink driving offenders, or offenders who have 

significantly exceeded the legal BAC 53. A study in the U.S. 121 showed that 

stronger state level countermeasures on drink-driving were associated with 

lower rates of self reported alcohol impaired driving.   

A sobriety checkpoint is a special roadside checkpoint where law 

enforcement officers systematically stop drivers to assess their degree of 

alcohol impairment. There are two types of sobriety checkpoints – random 

breath testing checkpoint and selective breath testing checkpoint. At 

random breath testing (RBT) checkpoints, widely used in Australia and 

several European countries, all drivers stopped are given breath tests for 

BACs. At selective breath testing (SBT), used in many U.S. states, police 

must have reason to suspect the driver stopped at a checkpoint has been 

drinking before a breath test can be demanded 102, 122. The rationale for the 
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use of sobriety checkpoints is based on deterrence theory. The primary goal 

is to reduce driving after drinking by increasing the perceived risk of arrest.  

Sobriety checkpoints, both random breath testing and selective breath 

testing, have proved to be effective in reducing alcohol related road traffic 

crashes. Results of several studies and systematic reviews are consistent. 

A review in 1999 113 examining fourteen separate studies showed that 

random screening appeared to be effective in a wide range of both United 

States and Australian populations.  There was a wide variation in the 

decreases of alcohol-related fatalities ranging from 8% to 71% 113. In 2002, 

a systematic review 123 in the United States showed that substantial 

reductions in crashes were observed for both checkpoint types across 

various outcome measures and time periods. Results suggest that both 

RBT and SBT checkpoints can play an important role in preventing alcohol-

related crashes and associated injuries 123. Similar findings also reported in 

another review of evidence regarding interventions to reduce alcohol-

impaired driving by Shults et al. 102. In a recent meta-analysis looking at the 

impact of sobriety checkpoints Erke et al. 124 that included a total of 40 

studies worldwide, the results indicate that crashes involving alcohol are 

reduced by 17% at a minimum and that all crashes, independent of alcohol 

involvement, are reduced by about 10-15%.  

One study in Australia found that RBT was twice as effective as selective 

checkpoints 125. The meta-analysis of  Erke et al. 124 also indicated that 

Australian checkpoints, i.e. random breath testing checkpoint, were found to 

be more effective than checkpoints in other countries. Testing all drivers 

who are stopped at a checkpoint may improve the effectiveness of DUI-

checkpoints. 124. However, the review of Shults et al. 102 included studies in 

the U.S. and Australia found that although RBT checkpoints have greater 

sensitivity in detecting drinking drivers than SBT checkpoints, there was no 

evidence that their effectiveness for reducing alcohol-related crashes 

differed. 
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Despite the effectiveness in reducing alcohol-related road traffic crashes, 

sobriety checkpoints have not been widely implemented. In a recent survey 

of the World Health Organization  in 2009 23, seventy-nine percent of 

countries reported that they have implemented random breath testing and/or 

selective breath testing checkpoints. However, only 23 countries (13%) 

reported an enforcement rating of over 7 on a scale of 0 to 10. This 

represents 21% of high-come countries, 11% of middle-income countries 

and just 9% of low-income countries 23.  

In a survey on alcohol policy, Global Status Report: Alcohol Policy 53, the 

existence and frequency of Random Breath Testing was examined to 

measure the enforcement of a BAC level worldwide. The results showed 

that among countries with an existing BAC level, close to a quarter of them 

indicate frequent use of RBT. Of the remaining, RBT is used sometimes 

(32%), rarely (16%) or not at all (30%). In other words, close to one third of 

the countries that have a BAC limit do not perform RBT as a measure of 

enforcing the drink driving law 53 (Table 2.5). 

Table 2.3: The frequency of use of Random Breath Testing for countries 

with a legal BAC, by WHO Region 

WHO Region N Often Sometimes Rarely No 

APR (n=21) 14% 10% 24% 52% 

AMR (n=23) 9% 44% 17% 30% 

EUR (n=41) 34% 39% 10% 17% 

SEAR/WPR (n=16) 25% 25% 19% 31% 

Total (n=101) 23% 32% 16% 30% 

 

In particular, in the African Region, more than half of the countries (52%) 

have no RBT, and in only 24% of the countries is it performed either often or 
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sometimes. In the other regions, the percentage of countries with relatively 

frequent use of RBT is higher (from 73% of EUR to 52% in AMR and 50% of 

SEAR/WPR) than in the African Region 53.  

In a meta-analysis of 125 studies on drink driving control policies and 

enforcement efforts 126, despite the weakness in the design of some studies, 

the results revealed that all these efforts resulted in a reduction of drink 

driving road traffic crashes.  In many low and middle income countries; 

however, the existing legislation is combined with a ‘sleeping level’ of 

implementation 51. The enforcement is often non-visible, not uniform, has 

low penalties, low rates of enforcement and is muddled with political 

inadequacies and economic barriers. The lack of technology, dedicated 

teams, and information systems compounds the problem further 51.  

2.2.3. Community perceptions of drinking and driving 

Alcohol consumption has been a part of human culture and social customs 

in many communities worldwide since the beginning of recorded history 36, 

54. It is thus important to understand drinking patterns and the role of alcohol 

in society, and community perceptions towards road safety and drinking and 

driving. The information gained can help to shape intervention programs on 

drinking and driving. In particular, understanding the level of community 

perceptions can help policy makers and practitioners to decide how much 

should be invested in raising public awareness about the risks associated 

with drinking and driving 36. 

Assessment of community perceptions of drinking and driving begins with 

examining community knowledge about the legislation, law enforcement, as 

well as the risks involved in drinking and driving. In particular, it is important 

to find out how well people understand the law and related risk factors, i.e. 

the BAC limit; how well people understand how alcohol impairs judgment 

and the ability to drive a motor vehicle safely; how well people understand 

the relationship between drinking and the BAC limit; and how well people 

understand the punishments if convicted for drinking and driving, including 
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fines and disqualification, and the likely impact on their livelihood and social 

life 36. The European Transport Safety Council 127 considers that the transfer 

of knowledge of the effects of alcohol on performance and the 

consequences of driving a vehicle is crucial in health education or traffic 

safety programs. It was recommended that, for driver training, theoretical 

lessons should not be limited to traffic rules and behavioural codes but more 

attention could be paid to alcohol and traffic, focusing on the relationship 

between drink driving and road traffic crash 127. Furthermore, public 

knowledge (and attitudes) are important and should be an important 

element of the countermeasure program, for example information could be 

included in the school curriculum, as well being communicated via mass 

media channels. Early intervention at pre driving age 13-15 and peer 

pressure to behave well can be very important. 51 

Perceptions of risk has been shown to be associated with decisions to drive 

after drinking 128. Research has shown that the only consistently effective 

strategy for dealing with the problem of excess alcohol is to increase the 

perceived risk of being caught. Such a perception is considered a better 

deterrent than the severity or the swiftness of the penalty 129. In a review of 

the European Transport Safety Council in 1995, it was found that with a few 

exceptions – including Australia and the Nordic countries – both the 

perception and the actual likelihood of being detected for excess alcohol 

were low in most countries 130. A study in Thailand in 2002 indicated that 

over 80% of people surveyed considered their chances of being stopped by 

the police for BAC testing very low, while over 90% accepted the benefit of 

the law being enforced 131.  

Creating a social norm for control of drinking and driving is essential. 

Studies in developed countries have shown that at a general level the 

community tends to hold negative views regarding drink driving and 

consider it as a serious social problem 132, 133. Lower perceived risk of 

drinking and driving and greater social support for drinking and drink-driving 

was shown to uniquely predict drink-driving severity 134. In Brazil, the 
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Household Survey of Patterns of Alcohol Use 135 showed that having an 

unfavorable opinion towards policies was associated with heavy drinking 

and driving 135. Greenberg 136 suggested that internal controls, i.e. moral 

and prescriptive beliefs concerning drink- driving, may protect against drink-

driving behavior. Moreover, behavioral controls may protect against drink-

driving behavior even in a high-risk sample of repeat DUI offenders. It has 

been recommended that public policy interventions designed to deter or 

prevent drink-driving depend, in part, on modifying beliefs concerning the 

riskiness, social acceptability and immorality of driving under the influence 

of alcohol 137. 

Achievements in reducing prevalence of drink-driving and alcohol related 

traffic injuries in the U.S. was shown to be in line with substantial progress 

in increasing both general deterrence (fear of punishment) and general 

prevention (moral inhibitions and socialization of preventive habits), 

especially the latter 16. In Japan, alcohol involvement in fatal crashes has 

declined substantially since 1970. Research findings indicated that public 

awareness of and tolerance for the problem of drinking and driving has 

changed dramatically during this period 138.  

 

2.3. Drinking and driving in Vietnam 

2.3.1. Road traffic injuries in Vietnam 

Economic development has brought about a rapid growth in the number of 

motor vehicles and motorcycles in Vietnam. An average of 8-12 % annual 

growth of registered motor vehicles has been recorded during the last ten 

years 139. As of December 2009, there were more than 29 million registered 

vehicles in Viet Nam, 95 percent of which were powered two-wheelers 140. 

Since almost 8000 new motorcycles are registered each day 1, it is 

understandable why the traffic injury pattern has changed dramatically.  

Official data from the National Traffic Safety Committee 1 shows that from 

1990 to 2002 road traffic crashes were estimated to have increased nearly 



34 

six folds. In recent years, the early trends of high road traffic crashes, death 

and injury appear to be continuing in Vietnam. The report from the National 

Traffic Safety Committee in 2008 1 indicated that the number of deaths in 

the year 2006 and 2007 increased 10.63% and 3.45%, respectively 

compared to the previous years. In 2008, official statistics revealed that Viet 

Nam had 11,243 road traffic deaths, representing a mortality rate of 15 per 

100,000 population. Vietnam now has one of the highest rates of traffic 

accidents in the world 141.  

The magnitude of the problem may be more serious in reality. A national 

population-based survey on injuries in eight geographic zones in 2001 141 

showed that road traffic crash was both the leading cause of death and the 

leading cause of morbidity in Vietnam. With a mortality rate of 26.7/100,000, 

it was estimated that there were 21,000 deaths because of road traffic crash 

in that year, which equates to about 58 deaths daily. With a road traffic 

crash injury rate of more than 1,400/100,000 annually, it was estimated that 

there were more than 3,000 people injured per day 141. More importantly, 

the Vietnam Multi-Centre Injury Survey (VMIS) 2 found the regular reporting 

systems of both the Ministry of Transportation and the Ministry of Health 

underestimate most aspects of this epidemic. For instance, in 2001, the 

official data from the National Traffic Safety Committee (Ministry of 

Transportation) estimated that there were only 25,040 road crashes with 

10,477 deaths and 29,188 injured people 1 while it was shown in the VMIS 

that there were about 900,000 road traffic crashes; 21,000 deaths and 

1,095,000 injured people in that year 2.  

During the period 2002-2007, while there were dramatic declines in number 

of road traffic crashes and injuries, there was no decline in number of 

deaths due to traffic accidents (Figure 1). The data seem unusual compared 

to those in other countries where number of injuries and far exceed number 

of deaths.  Using epidemiological evidence from national studies, a 

conservative estimate can be obtained of the ratios between road deaths, 

injuries requiring hospital treatment, and minor injuries, as being 1:15:70 in 
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most countries 4. Thus the fact that number of reported deaths was equal or 

higher than reported injuries in road traffic data in Vietnam (Figure 1) is 

questionable. It suggests there might be a serious underreporting of road 

traffic injury in the reporting system. In fact, substantial increases in the 

number of deaths due to traffic accidents is the most reliable figure to 

describe the underlying patterns of traffic accidents in Vietnam during the 

past two decades.  

 

 Figure 2.4: Trends in the numbers of traffic accidents, injuries and deaths in 

Vietnam during 1990-2007 

Source: National Traffic Safety Committee (2008) 

Road traffic injury is also an economic burden for family and community. 

Based on the estimation of the World Bank 142, road traffic crash may cost 

the country about 885 million US Dollar each year, compared to the GDP of 

about 60 billion USD, and Government health expenditure of about 3 billion 

USD. The opportunity costs placed on the family might be larger for 

productivity loss during injury time and reduction in income, return to work 

after that. A recent study in Vietnam reported that 60% of patients with 
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traumatic brain injuries could not perform daily activity properly and could 

not return to work after discharge 143. 

2.3.2. Alcohol use in Vietnam 

Viet Nam has experienced two decades of strong economic development. 

With the increase in consumers’ disposable incomes and rising living 

standard there has been a corresponding, significant increase in alcohol 

consumption and change in drinking patterns in Viet Nam. Consumption of 

alcohol increased 52% from 1,001 million litres (12.4 litres per capita) in 

2003 to 1,525 million litres (17.7 litres per capita) in 2008.  Over the five 

year period 2003-2008, the total value of alcohol sales rose from US$1.6 

billion to US$3.1 billion. In per capita terms, this represents a 57% increase 

from US$22.8 to US$35.8, over a period when gross domestic product 

(GDP per capita) rose 219%, from US$480 in 2003 to US$1,051 in 2008.  

For Vietnamese drinkers, the change in alcohol affordability is significant, 

having dropped from 4.7% per capita GDP in 2003 to 3.4% in 2008. Many 

more Vietnamese can now afford to socialize with friends and engage in 

business over drinks. Research among rural adolescents suggests that 

access to money is a clear determinant of drinking behaviors, with 

employed adolescents more likely to drink than students 144. 

With global integration, Vietnamese consumers’ lifestyles have evolved and 

Vietnam’s culture has become more Westernized, especially among young 

people. A growing number of young consumers see this as part of a highly 

desirable social life, with consumption of alcoholic drinks at a bar or 

restaurant becoming increasingly popular. With no legal lower limit for 

drinking alcohol, and limited socio-religious constraints on the consumption 

of alcohol, the prevalence of alcohol consumption among teenagers is 

expected to rise 52.  

Drinking is still much more common among males than females in Vietnam. 

Vietnamese male identity continues to be expressed though “social 

interaction at the bia hoi (draught beer restaurant), café or karaoke bar with 
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their male friends” 145. The National Health Survey in 2001 showed that the 

prevalence of males aged 15 years and older who reported drinking at least 

once a week was 46% and this prevalence among females was about 2% 

146. However, recent findings suggested an increase of drinking prevalence 

among females, especially young females. Cross sectional studies of 

student drinking patterns in provincial Viet Nam indicate increasing self-

reported prevalence of alcohol consumption in female students 147. The 

market itself seems to be anticipating this shift, with perceptions that 

preference for lower alcohol content drinks is “most evident among young 

consumers, who are widely exposed to and easily affected by Western 

lifestyles, particularly sophisticated, health-conscious females.” 52.  The 

promotion of lower alcohol (and hence lower calorie) beers is strategic as 

manufacturers seek to gain market share by improving the quality of their 

products and engaging in product differentiation.  

As the Vietnamese economy is expected to continue to progress well over 

the next few years, leading to higher disposable incomes as well as modern 

lifestyles, consumption of alcohol is projected to continue growing:  “In short, 

it is the growth in per capita disposable income that will drive growth of 

alcoholic drink sales in Vietnam” 52. 

Available data show that the burden of alcohol misuse is substantial in 

Vietnam. Alcohol use disorders are the leading cause of YLD (Year Lived 

with Disability) among males and caused 319,252 YLD and accounted for 

12% of all YLD. In the top ten causes of DALYs (Disability Adjusted Life 

Years), among males, alcohol use disorders is ranked at fourth and caused 

329,072 DALYs accounting for 4% of all DALYs of males 148. In addition, 

alcohol contributes significantly to road traffic injuries which are ranked 

second in the top ten causes of DALYs 148. A recent study of male accident 

victims in hospital in the central region of Vietnam 149 showed that 60% of 

patients admitted at the Emergency Department due to traffic injuries had a 

blood alcohol concentration level over the legal limit of 0.08g/100ml.   
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To tackle the drinking problem, the Vietnamese government has recently 

made some positive changes, especially in terms of restrictions in 

consumption in public places. However, there are still big gaps in current 

policy/regulations on alcohol.  For instance there is limited implementation 

of enforcement of legal BAC (such as random breath testing) and few or no 

regulations on alcohol advertising or sponsorship of sports and youth 

events.  In addition, the inconsistent BAC limits for car and motorcycle 

drivers gives mixed messages to the Vietnamese population who 

predominantly ride motorcycles. There is a call for a more strategic and 

comprehensive approach to alcohol policy in Vietnam. 

2.3.3. Alcohol related traffic injuries in Vietnam 

As in many other developing countries, economic development has brought 

benefits but also problems for people in Vietnam including serious problems 

arising from drinking and driving. However, there is little research that 

quantifies and expands understanding of the role of alcohol in traffic crashes 

in Vietnam. It is thus difficult for policy makers and practitioners to develop 

measures to curtail drinking and driving in the country.  

Available data from police and community surveys estimate a very low rate 

of alcohol involvement in road traffic crashes. A report from the National 

Traffic Safety Committee 1 indicated that alcohol was involved in about 6% 

of road traffic crashes. Similar figures were also found in population 

surveys. For instance, in the Vietnam Multi-Centre Injury Survey (VMIS) 2 

and the household survey conducted by the Health Strategy and Policy 

Institute 3, alcohol was estimated to be implicated in about 6% and 7.3%, 

respectively, of road traffic crashes in Vietnam. The low rate of reported 

alcohol consumption before crashes might be due to response bias. In self-

reporting of alcohol related traffic crash, people tend to decline their faults of 

drinking and claim other’s faults as the cause of crash 150. In fact, self-

reported drinking and driving behaviour is more prevalent in studies among 

the non-case population. In a survey in three provinces in 2007, 64-93% of 

respondents reported driving after drinking in the past month 151. In the 
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survey of Ministry of Health 152, 70.8% of participants reported recent 

drinking before driving and 80.2% of participants reported being a 

passenger on motor cycles with drivers who had consumed alcohol before 

driving. 

Results from studies conducted in hospital estimate much higher prevalence 

of alcohol related traffic injuries compared to data from police and 

community surveys. The National Forensic Medicine Institute found in the 

period from 2001 to 2003, that in a sample of 500 fatal crashes, 34% were 

associated with a BAC in excess of national limits 153. An analysis of blood 

alcohol concentration of patients with traffic injuries in two hospitals in Hanoi 

showed that 56.4% of samples were positive 154. The proportion of BAC 

samples that were over the limit of 0.08g/100ml and 0.05g/100ml were 

29.4% and 33.4%, respectively 154. The few available data suggest 

substantial consequences of alcohol related traffic injuries. An analysis on a 

small sample in the Intensive Care Unit at Viet Duc hospital in Hanoi 

showed that injured patients who had consumed alcohol were more likely to 

sustain head injuries. In addition, injuries of intoxicated patients were more 

severe and consequences were more complicated 155.  

There have been few attempts to record alcohol status in crash 

investigations in Vietnam, both from the police and in hospital. This has led 

to serious underreporting of the involvement of alcohol in road traffic 

crashes. When examining the data on alcohol related traffic crashes 

reported by police in three provinces in Vietnam, a recent review showed a 

very low rate of recording alcohol status of parties involved in road traffic 

crashes. Results of this study showed that alcohol level of drivers was not 

investigated in 60% - 98.6% of road traffic crashes, 65.1% - 100% of non-

fatal injury crashes, and 53.9% - 100% of fatal injury crashes 151. Although 

the number of traffic injuries recorded in hospital is often much higher than 

from police records 151, there is still an insufficient consideration in recording 

alcohol status of injured patients. In hospitals across the country, data on 

blood alcohol levels of patients are not routinely collected in Emergency 
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Departments and may be recorded only in special cases. When examining 

hospital records on road traffic injuries, a recent study conducted by the 

Ministry of Health 152 found that alcohol status was not recorded in 61.4% of 

road traffic injury cases. The main reason was the lack of alcohol detection 

instruments and relevant forms 153, 156. In contrast to this lack of reporting in 

police and hospital records, qualitative data reveals that police, health staff 

and the community recognize the role of alcohol in road traffic crashes. It 

was often considered that an alcohol positive status was prevalent among 

traffic injured victims 3, 151, 157. However, there has not been a suitable 

mechanism to record and report data. It was found that many health staff 

did not recognize the importance of the information collected regarding 

alcohol intoxication of injured patients 151. 

While it has been widely considered that the problem of drinking and driving 

in developing countries is different in many ways from the problems 

experienced in developed countries 51, a range of issues related to risk 

factors, economic and health impacts of this behaviour has not been 

examined in Vietnam. This might be due to the fact that there are limited 

human resources for research in this field as well as limited availability of 

funds for studies on drinking and driving. To address this, there have been  

strong calls for improving the reporting system as well as enhancing 

research on risk factors of road traffic crash 139, 151, 155, 158, 159.  

2.3.4. Policy and interventions targeting drink-driving 

2.3.4.1. Policy 

Drink driving is prohibited in Vietnam. Under the new road traffic legislation 

passed by the National Assembly in November 2008, the legally acceptable 

level of blood- and breath-alcohol content (BAC) was reduced in line with 

international good practice. For motorcyclists, the BAC of 0.08g/100ml blood 

under the 2001 road safety law 156 was reduced to 0.05g/100ml blood or 

0.25mg/1 litre of expired air. The previous partition ratio error was corrected, 

reducing breath alcohol concentration (BrAC) from 40mg/1 litre to 0.25mg/1 
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litre of expired air. For car drivers, the legal BAC was reduced to zero 160. If 

exceeded, drivers are subject to a fine of 1,000,000 - 2,000,000 VND. In 

addition, drivers who are driving under the influence of alcohol are not 

eligible for health insurance compensation in the case of traffic crash. 

Taking effect on the 1st July 2009, the law has made Vietnam one of the 

most stringent countries in the region.  

Regulations on drinking and driving are also included in other laws and 

amendments. In the Criminal law 15/1999 QH 10, at Issue 202, it is stated 

that, in serious traffic accidents that cause fatal injury or serious non-fatal 

injuries or seriously damage property, if the driver is identified as 

intoxicated, he/she will be put in prison for 3 to 10 years. The limitation of 

this criminal law is in using the subjective term “intoxicated” (through the use 

of alcohol or illicit drugs). There is no definition on BAC legal limits 

prescribed in the law. The enforcement of this law thus is difficult in practice.  

There has been significant progress in amendments of drinking and driving 

legislation in Vietnam. Drinking and driving was first regulated under the 

Regulation No. 49/CP of the Government in 1995. In this Regulation, it was 

stated a fine of 500,000 VND for driver of motorcycle, powered rickshaw 

who had a BAC over the limit. In addition, the license will be suspended for 

60 days. For car drivers, the fine was of 2,000,000 VND if driving with the 

BAC over the limit. In addition, the license will be suspended for 90 days. 

However, there was no definition of legal limit in this Regulation. The 

enforcement of this legislation was therefore difficult and not effective. In 

2001, the legal limit of 80mg/100ml blood or 40mg/1 litter of air breath was 

first introduced in the Regulation No. 39/2001/CP of the Government. This 

Regulation extended the Regulation No. 49/CP of the Government in 1995 

by defining the legal limits for drivers. In addition, the fine applied for car 

drivers was decreased from 2,000,000 VND to 1,000,000 VND. It is 

important to notice that the definition of breath alcohol concentration 

(40mg/1 litter of air breath) was not consistent with the blood alcohol 

concentration. The correct figure should be 0.4mg/1 litter air breath. In the 
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following years, there were three other amendments, Regulation No. 

15/2003/ND-CP in 2003, Regulation No. 152/2005/ND-CP in 2005 and 

Regulation No. 146/2007/Nð/CP in 2007 that provided modification, mostly 

in financial fines to drivers with BAC above the legal limit.  

Using instruments to detect blood alcohol concentration was only launched 

in 2006 under the Decision 238/2006/QD-TTG of the Government issued on 

24 October 2006. Following this Decision, the Circular 11/2007/TT-BCA 

(C11) of Ministry of Police stated that “results collected from police detecting 

equipments (… results recorded in paper or screen of breathalyzer …) are 

considered as evidence to set up penalties and fines or using at court”. 

Blood test; however, has not been listed in the list of test conducted by 

policemen. 

In response to the growing problem of road traffic injuries, especially the 

endemic of drinking and driving, Vietnam has promulgated its laws and 

amendments in line with international good practice. Although the 

Vietnamese government has been reasonably proactive in their attempt to 

tackle the drinking and driving problem, there are some serious issues that 

still need to be resolved in the policy agenda. First, besides a clear definition 

of offence and prescription of penalties, the law should be followed with 

guidelines for enforcement of the legislation. The new road traffic law taking 

effect on 1st July 2009 addressed major shortcomings in previous 

regulations. However, as recommended by the WHO Office in Vietnam, 

“enforcement will be crucial for this legislation to have the intended effect of 

reducing alcohol related injuries” 158. Past experiences show that the low 

enforcement has resulted in a low compliance with existing law in the 

community. In a recent study, only 40% of respondents indicated that they 

would not drive after drinking if there was close monitoring by police 151. The 

implementation of the new regulation should also be free from industry 

involvement. While there is a need to maintain economic growth, and whilst 

the beverage industry is the main source of revenue for central and local 
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government 52, removing commercial interest in the legislation enforcement 

is essential.   

2.3.4.2. Interventions targeting drinking and driving in Vietnam 

The National Traffic Safety Committee (NTSC), an Inter-Ministerial 

Organization, was established in 1997 to coordinate all traffic safety 

activities 139. The major activities of NTSC, in collaboration with media 

agencies and relevant organizations, are to raise community awareness of 

road traffic safety. Publicly circulating regulations on legal BAC limit and 

disseminating information on risk of driving after alcohol consumption are 

two main activities that have been integrated into the road traffic safety 

program of NTSC 154. A specifically designed program that targets drinking 

and driving; however, has not been developed and  implemented 154.     

Road traffic police are the main jurisdiction body in road traffic law 

enforcement in Vietnam. As detecting breaches of traffic law is their main 

responsibility, investigating the involvement of alcohol in crashes is 

included. Past experiences show a low level of enforcement with low rate of 

detecting and punishment for drinking and driving offence. However with the 

new legislation as a basis and equipped with alcohol detecting instruments, 

a great improvement in drinking and driving law enforcement is expected 

154. The road traffic police department has also implemented education 

programs on road traffic safety, mostly through distribution of pamphlets and 

flyers for drivers or potential drivers taking their driving test. However there 

has not been a specific education program with regard to the drinking and 

driving problem. 

In collaboration with road traffic police, the Ministry of Education and 

Training has developed and integrated the road traffic safety education 

program into the training program from primary school to high school, and 

even at some universities. From the pilot started in 1995, several activities 

within this program have been implemented across the country. Significant 

improvement in knowledge and attitudes toward road traffic safety has been 



44 

observed among students 154. However, more attention and effort need to 

be committed to addressing the drinking and driving problem.  

A governmental organization that has been relatively active in research and 

community activities toward the drinking and driving problem is the General 

Department of Preventive Medicine and Environmental Health, Ministry of 

Health. This department is the coordinator of the National Injury 

Surveillance System which primarily collects injury data in the community 

through communal health centers. Recently, under the Regulation 1356/QD-

BYT of the Ministry of Health issued on 18th April 2009, the form for 

collecting information on traffic related injuries was implemented in the 

reporting system. There is a section in the form that has been specifically 

created for collecting information on alcohol intoxication. Some studies were 

conducted by this department to identify the drink-driving prevalence and 

perceptions of community toward drinking and driving 155. However, some 

proposed intervention projects have not been implemented due to a lack of 

funding 154.     

The World Health Organization (WHO) is among the most active 

international organizations in addressing the growing problem of drinking 

and driving in Vietnam. WHO has been working with the Vietnamese 

Government on injury prevention since 2001. In particular, in 2007, the Viet 

Nam Road Traffic Injury Prevention Program was launched by WHO under 

funding from Bloomberg Philanthropies to support global road safety 158. 

The granted fund specifically supported the development, implementation 

and evaluation of good practice road safety interventions in three model low 

and middle income countries (Viet Nam, Cambodia and Mexico). 

Commencing in August 2007, this program in Vietnam has focused on two 

major traffic safety behaviors – promoting the use of motorcycle helmets 

and reducing drinking and driving. With regard to drinking and driving, WHO 

has assisted in defining amendments to the legislation which were passed 

by the National Assembly in November 2008, reducing BAC thresholds for 

motorcyclists to 50mg/dl blood and zero BAC for drivers of four wheel 
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vehicles. A proposal of interventions toward drinking and driving in four 

provinces has been developed and will commence in November 2010. This 

project aims to employ social marketing to raise community awareness of 

drinking and driving 161.  

There have also been some other activities on road traffic safety in Vietnam 

conducted by the Health Insurance Association, the Japan International 

Cooperation Agency (JICA) and Honda Vietnam. Most activities focused on 

appealing to people to obey the traffic rules. However, there are very few 

activities that are specifically designed to address the drinking and driving 

problem.  

It is important to note that despite the scale of the problem, there is no 

existing community organization that is dedicated to increase the 

understanding of the growing problem drinking and driving. Research shows 

a high proportion of people in the community support the strengthening of 

the current law enforcement toward drinking and driving 155. However, how 

to bring these supports to real actions to change Vietnamese attitudes 

toward drinking and driving is much more crucial. 

Effective prevention is dependent on appropriate policies and high levels of 

awareness and collaboration with the community. In Vietnam, public 

awareness of the consequences of drink-driving might be low. Moreover, 

people may be aware of the existing law, but have little respect and fear for 

its implementation 94. There have been education campaigns in Vietnam 

focusing on compliance with traffic rules and speed but no significant 

interventions targeting the drinking and driving problem 162. More 

importantly, the problem of drinking and driving in Vietnam might be 

different from the problems faced in many developed countries due to the 

difference in social, cultural, economic and individual factors that influence 

both drinking and driving. In addition, with the different regions in Vietnam 

experiencing different rates of development, these factors may not be 

consistent across the country and over time. However, research examining 

these issues is still very limited.   
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In summary, road traffic accidents are one of the leading causes of death 

and morbidity in the world in which the burden is much more serious in 

developing countries and this divergence is expected to be greater in the 

future. Alcohol is an important factor influencing both the risk of a road traffic 

crash as well as the severity and outcome of the injuries that result from it. 

However, the lack of scientifically designed surveillance systems on drinking 

and driving has probably resulted in an underestimation of the ‘true size’ of 

the problem in developing countries. Individual factors including 

demographics, perceptions and attitudes, problem behaviors, and 

personality–related factors are considered to be associated with drink-

driving and alcohol related traffic injuries in developed countries. However, 

in developing countries most studies just focus on the rate of positive BAC, 

the difference in this rate over time, the type of vehicles, and the places of 

accidents 55, 60, while little is known about predictive characteristics. While 

traffic injury is among the leading causes of death in Vietnam, available data 

regarding alcohol related traffic injuries is very limited. As an aid to priority 

setting, a study that examines the magnitude of the problem and factors that 

influence the drink-driving behavior is urgently needed. 

The primary goal of this research is to help policy makers and practitioners 

to choose priority actions aimed at reducing traffic crashes related to alcohol 

in Vietnam. Essential data for such assessment should include health and 

crash data on incidents involving alcohol, assessment of laws on or relevant 

to drinking and driving, and identifying community perceptions 36. This 

guided the author to develop the conceptual framework of this study as a 

situation analysis of drinking and driving in Vietnam.  
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Chapter 3. Methodology 

 

This chapter presents the overall study design and a detailed description of 

the methodology. This includes a description of the case-crossover design 

and analysis which was used to estimate the risk of traffic injuries after 

alcohol consumption in this study.  

 

3.1. Overall research design  

The overall research design for this study is a combination of two cross-

sectional surveys. A pilot was carried out before the main study to test the 

feasibility of approach methods and tools.  

The first cross-sectional survey was conducted in restaurants to examine 

drinking patterns, blood alcohol concentration and perceptions of drink-

driving of male patrons. Breath analysis for calculating blood alcohol 

concentration and interviews were carried out on a sample of male patrons 

recruited randomly in restaurants. The interviews were conducted when 

patrons arrived at restaurants, and breath testing was undertaken when 

patrons were about to leave restaurants.   

The second cross-sectional survey was conducted in an Emergency 

Department to identify the risk of traffic injuries after acute alcohol 

consumption and to explore alcohol related traffic injury correlates. All 

patients aged 18 years and older admitted to the Emergency Department 

with recent traffic related injuries (within 6 hours) were recruited. Breath 

analysis and interviews were performed to obtain data on intoxication, 

context of drinking prior to injuries, demographics, regular drinking patterns, 

drink-driving in the past 12 months, as well as patients’ perceived risk, 

normative beliefs, and planned avoidance of drink-driving.  

A flow diagram of the components of the study is presented in Figure 3.1.



49 
 

Literature Review 

Study Protocol and Tools Development 

Pilot Study 

• Samples:  

o 224 patients with recent traffic related injuries (study on risk of DD) 

o 103 male patients and 122 male patrons (study on perceptions of DD) 

• Study sites: Hue Central Hospital and restaurants 

• Data collection: interview and breath alcohol analysis 

Cross-sectional Study at Emergency Department 

• Objectives: 

o To estimate risk of traffic injuries after alcohol consumption 

o To explore alcohol related traffic injury correlates, including 
perceptions of drink-driving 

• Sample: patients with recent traffic related injuries (n=480) 

• Study Site: Hue Central Hospital 

• Data collection: interviews and breath alcohol analysis 

Study Protocol and Tools Revised 

Cross-sectional Study at Restaurants  

• Objective: To examine drinking patterns, blood alcohol concentration and 
perceptions of drink-driving of male patrons  

• Sample: male patrons at restaurants (n=464) 

• Study Sites: 7 restaurants in Danang City 

• Data collection: interviews and breath alcohol analysis 

Data Analysis and Write-up 

Dissemination of findings 

• Dissemination seminars 

• Papers presented at conferences and published on journals 

Figure 3.1: Study Flow Diagram 
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3.2. Design of Main Cross-Sectional Surveys 

3.2.1. Cross-sectional Survey in Restaurants 

Study setting 

The cross-sectional survey on perceptions was conducted in Da Nang, the 

biggest city in Central Vietnam with a population of about 900,000 inhabitants. 

Nearly 80% of Da Nang population live in urban areas (www.danang.gov.vn).  

Every year there are about 19,000 admissions to hospitals due to traffic 

crashes (Report of Da Nang Hospital and Preventive Medicine Department, 

2004). This ranks traffic crash as one of the most serious health problems in 

Da Nang. There are interventions carried out by local authorities and non-

government organizations, for example The Alliance for Safe Children (TASC), 

to improve the injury prevention in Da Nang. However, there has not been any 

program or project that focuses on the problem of drink-driving. 

The study was approved by Da Nang Health Services. The researcher then 

worked with the Department of Preventive Medicine (Da Nang Health 

Services) to randomly select eight restaurants from which to collect data. The 

participation of these restaurants was voluntary. After discussions with the 

restaurants’ owners on the objectives and contents of the survey, e.g. how to 

randomly select patrons, procedures of interviewing and conducting breath 

tests, and ethical issues, one restaurant owner refused to participate. The 

seven remaining restaurants participated in the study.  
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Sample 

Male patrons were randomly selected from seven restaurants in Da Nang. 

Inclusion criteria were: 

� male 

� aged 18 or older 

� voluntary (verbal consent provided)   

Among 500 patrons approached, 28 people refused to participate in the study, 

8 female patrons were excluded in the analysis, leaving a final sample of 464 

male patrons. 

 

Data Collection 

The study utilized a cross-sectional design using an interviewer-administered 

questionnaire and measuring for blood alcohol concentration using a 

breathalyzer.  

Data were collected from October to December 2008 during lunch (11.00 AM – 

14.00 PM) and dinner (17.00 PM – 21.30 PM) times. In restaurants, tables 

were randomly selected on each day of data collection, and patrons seated at 

those tables were approached. The participation of patrons was voluntary. The 

interviews were conducted at the beginning of the meal, and breath tests were 

collected at the end of the meal when patrons had consumed their drinks and 

were about to leave the restaurant. A typical interview was administered in 15 

minutes. After taking breath tests, investigators informed customers of their 

blood alcohol concentration results and explained to them the legal limit. The 

research team members then provided brief advice on the risks of driving after 

drinking and ways of preventing being exposed to those risks. The most 

important message was emphasized by providing the participants with the 
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catchphrase “if you drink, don’t drive and if you drive, don’t drink” and 

strategies of how to avoid driving after drinking. 

The Alco Sensor FST breathalyzer (Intoximeter Inc., USA) was used to 

estimate the breath alcohol concentration. This model of breathalyzer is 

recognized by the National Highway Traffic Safety Administration (USA) as an 

enforcement standard device and has been used in similar studies 15, 163. 

 

3.2.2. Cross-sectional Survey in Emergency Department  

Study setting 

The cross-sectional study on the risk of traffic related injuries after alcohol 

consumption was carried out in Hue Central Hospital in Thua Thien Hue 

Province. This is the biggest general hospital in the Central Region of Vietnam 

with a population catchment area which incorporates about 3 million people 

from Thua Thien Hue Province and neighboring provinces such as Quang Tri, 

Quang Binh, and Ha Tinh provinces. The Emergency Department of this 

hospital is the first point of medical contact for patients who have traffic 

accidents or a medical emergency thus we could avoid selection bias (e.g. 

severity of injuries) which would be the case if we recruited participants from 

specialist trauma centers. 

In 2007, the Emergency Department of Hue Central Hospital received on 

average about 250 patients per month who had sustained traffic injuries1. In the 

pilot study, in the period from 17h00 to 24h00 each day from 1/12/2007 to 

31/12/2007, there were 289 patients admitted to the Emergency Department 

with injuries, 77.5% of which were traffic related injuries (n=224).  

                                                
1 personal analysis based on records of the department 
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During data collection there were a total of 10 doctors and 8 nurses working full 

time in the Department. For every 24 hours, working time is divided into 3 

shifts: 7.00 AM - 12.00PM, 12.00 PM - 7.00 PM, 7.00 PM - 7.00 AM. The 

facilities and equipment were recently designed, constructed and supplied by a 

Japanese Official Development Assistance (ODA) project which made this 

department closer to international medical standards compared to Emergency 

Departments in other regional hospitals in Vietnam. The Department consists 

of 4 areas: inquiries and first-aid area, ICU unit, room for minor surgery and 

clinical procedures, and an area for patients who are more stable and waiting 

for referral to wards or discharge. 

 

Sampling and sample size estimations 

In compliance with the  World Health Organization definition of ‘road traffic 

injury’ 4, we recruited patients who had any vehicle accident occurring on 

public roads with any type of injuries, including pedestrians involved in the 

crash.  

Inclusion criteria:  

- male 

- aged 18 years and older 

- admitted to the Emergency Department with recent traffic accidents 

(within 6 hours) with any type of injuries for the first treatment 

- able to provide consent 

Exclusion criteria:  

- were re-attending the Emergency Department for treatment of a prior 

injury  
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- were in police custody, or 

- were ventilated, or too severely injured or unconscious, or too 

intoxicated to cooperate, or 

- refused to take part in the study 

Sample size was calculated by considering the minimum numbers required for 

each study objective.  

To meet the objective ‘to estimate the risk of traffic injuries after alcohol 

consumption’ (objective 1): the total number of participants that would be 

required for a given proportion of discordant pairs was calculated. For this 

purpose we used the formula created by Julious et al. 164 in conjunction with 

estimations from the results of the pilot study. The total number of participants 

needed for a case-crossover design analysis with a power of 80% and 90% 

are 182 and 243 respectively.  

To meet the objective ‘to examine the alcohol related traffic injury correlates’ 

(objective 2), the researcher calculated the sample size by considering the 

minimum numbers required for testing the hypothesis related to each risk 

factor. For each domain in the instrument (i.e. demographics, alcohol use, 

perceived risk, and normative beliefs), one key variable was selected from 

each of these domains (i.e. age, alcohol use disorders, perceived physical risk, 

friends approval of drink-driving). The assumption was that 70% of traffic 

injuries were alcohol related (Group 1) and 30% of traffic injuries were not 

alcohol related (Group 2). These proportions were based on the results of the 

pilot study. Based on results of the pilot study, the following estimations were 

also made: 40% patients [overall] agree with legal risk statement, 36% patients 

[overall] agree with physical risk statement, 67% [of drink drivers injured] are 

aged 30 or under, 60% [of drink drivers injured] have an alcohol use disorder, 



55 
 

60% [overall] say friends would approve drink-driving, 40% [overall] of families 

would approve drink-driving 

The minimum numbers that are needed for each question are summarized in 

Table 3.1. below.  

Table 3.1. Sample size calculation 

 
P1 P2 ORs power n_group_1 Total_n 

Perceived legal risk 

0.40 0.31 1.50 80.00 290.65 416 

0.40 0.31 1.50 90.00 389.18 556 

Perceived physical risk 

0.36 0.27 1.50 80.00 305.82 437 

0.36 0.27 1.50 90.00 409.49 586 

Aged up to 30 years 

0.67 0.58 1.50 80.00 295.27 422 

0.67 0.58 1.50 90.00 395.36 565 

Had an alcohol disorder 

0.60 0.50 1.50 80.00 276.65 396 

0.60 0.50 1.50 90.00 370.43 530 

Friends would approve of drink-driving 

0.60 0.50 1.50 80.00 276.65 396 

0.60 0.50 1.50 90.00 370.43 530 

Family would approve of drink-driving 

0.40 0.31 1.50 80.00 290.65 416 

0.40 0.31 1.50 90.00 389.18 556 

 

In which  p1 is proportion in group 1,  
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   odds-ratio is the minimum Odds-ratio of public health interest,  

   p2 is proportion in group 2 and derived from c and p1 in which c 

is the ratio of sample size in group 1 relative to group 2 -  here there is 70% in 

group 1 drinkers and 30% in group 2 non-drinkers, so 2.333. 

In summary, a sample size of 437 traffic related injured patients at Emergency 

Department is adequate for statistical analysis of objective 1 (n=243, power = 

0.9) and objective 2 (n=437, power = 0.8).  

Data Collection 

Data were collected during two periods: October - November 2008 and April - 

June 2009. In the data collection periods, data were collected from 5.00 PM to 

7.00 AM the following day of all days (7/7) of the week.  

At the Emergency Department, when a patient presented with injuries, a 

medical staff member approached and examined the patient and asked about 

the context of the injury. If the patient was eligible for inclusion and verbal 

consent was obtained, a researcher then conducted breath analysis using the 

Alco-Sensor FST breathalyzer. A trained interviewer then asked the patient 

about the context of drinking prior to injury, regular drinking patterns, 

demographic information based on a designed questionnaire form. Data on 

breath analysis alone was collected from patients in a severe condition, who 

were then followed up and interviewed once they were stable and/or admitted 

to a ward. Patients who did not require hospital admission had all the 

necessary data collected before leaving hospital.  

This data collection procedure follows WHO guidelines that were used to study 

acute alcohol use and non-fatal injuries in Emergency Departments in 12 

countries. These guidelines were recommended for similar research in 

developing countries 15. A typical interview was administered in 15 minutes. 
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Information regarding alcohol use disorders, drinking and driving in the past, 

perceived normative beliefs, perceived risks, and planned avoidance of drink-

driving was collected when patients were in a stable condition and waiting for 

referral to wards or discharge.  

The process of interview/Assessment at the Emergency Department is 

illustrated in Figure 3.4. 
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Interview all injured patients during sampling timeframe 
Section A + B 

Traffic related injuries 

Could the patient be 
stable enough to be 
interviewed now? 

Non-traffic related injuries 

Thanks and break 
off interview 

 

Was consent given? 

Yes No 

Conduct Clinical Assessment 
Section J, K 

Conduct Breath Analysis 
Section L 

Document patient demographics (Section H) and time interview ended 

Conduct Interview Items 
Section D + E + G 

Yes 

No 

Yes No 

Could the patient be 
stable enough to be 
interviewed later? 

Complete Non-interview 
report (Section W) 

Figure 3.2. Process of Interview/Assessment at Emergency Department 
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3.3. Methodological considerations: the use of case-crossover 

design and analysis in research on risk of drinking and driving 

 

3.3.1. Introduction 

In the current study, we used a ‘case-crossover’ design and analysis to 

estimate the risk of traffic injuries after drinking alcohol. The case-crossover 

design was introduced in 1991 as a new epidemiologic technique to study the 

transient effects of a brief exposure on the onset of an acute outcome 8. A 

case-crossover study is a method to answer the question, “Was this event 

triggered by something unusual that happened just before?” The simple part of 

this question is “What happened just before?” The challenging part is to 

quantify ”unusual” 165. The argument is that if there are trigger events, these 

events should occur much more frequently during a period immediately prior to 

the onset of a disease rather than at a point in time which is further in the past 

from the disease onset. For example, the effect of alcohol is transient and 

alcohol use is associated with injury. Therefore, one would expect that alcohol 

consumption prior to injury increases the risk of injury.  

The case-crossover design method has been used to investigate the 

association between engaging in cellular-telephone calls and motor vehicle 

collisions 81, 82, the association between road vehicle collisions and recent 

medical contact in older drivers 166 and the risk of injurious motor vehicle 

crashes in elderly drivers after using psychoactive drugs 167. Recently, this 

approach has been shown to be appropriate for estimating the risk of injuries 15, 

77, 163 and road traffic crashes 9 after alcohol consumption. 



60 
 

3.3.2. Design 

The case-crossover design is best applied in studies when the exposure is 

intermittent, the effect on risk is immediate and transient, and the outcome is 

abrupt 165. The key feature of the design is that each case serves as its own 

control.  The exposure during intervals when an event occurs are compared 

with exposure during intervals when an event does not occur 8, 165.  

 

Figure 3.3: The relationship of the simplest case-crossover design to a 
traditional matched-pair case-control design.  
 
Here the case, a collision at noon today, was exposed to a hazard, such as a 
puddle on the road or cell phone call (shaped ellipse). A control group is 
needed to examine how unusual this exposure was. Instead of using a different 
car at the same time (bottom left), the same car at noon yesterday (top right) 
can be used as a matched control. Multiple previous control times can also be 
used to better estimate of how often the car normally crossed back and forth 
between hazards and what fraction of previous driving times was exposed. If 
traditional controls (bottom left) are included in the study, their exposures at 
previous times (bottom right) can also be measured to estimate the magnitude 
of information bias or potential confounding by factors that vary over time. 

Source: from Maclure and Mittleman (2000) 165 
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The induction time 

The induction time is the time between cause and effect in an individual case, 

the time between a momentary trigger and the onset of the triggered outcome.  

Most case-crossover studies so far have studied effects that could have 

minimum induction times of nearly zero 165. 

 
Effect period  

The effect period is the time between the minimum and the maximum induction 

time in the population. When the minimum induction time is zero, the effect 

period equals the maximum induction time. The maximum induction time is 

analogous to the washout period in crossover experiments, after which 

carryover effects are hypothesized not to occur 165. In the other words, the 

effect period after the exposure is the period during which there is either an 

increase or a reduction of risk due to the exposure. For transient exposures in 

case-crossover, there is an effect period associated with every episode of 

exposure. For example, if the effect of one time acute alcohol consumption 

lasts for 6 hours, then every time after acute alcohol consumption, the following 

6 hours will be considered as the effect period. Thus during these 6 hours the 

drinker will have higher risk of the event, for example injury. 

 
Hazard period 

The hazard period is a period in time after a trigger, such as a road hazard, 

when a population experiences an increased risk of outcome caused by the 

trigger. The hazard period equals the effect period plus the duration of the 

episode of exposure. If the exposure is not instantaneous, such as extended 

telephone conversation or long episodes of exertion, the hazard period is 

longer than the effect period 165.  
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The hypothesis is often that during this period of time the individual is more 

likely (compared to the control period) to be exposed to a certain agent which 

triggers the onset of the event. We then measure to see if the individual 

actually had been exposed in this period of time or not. The length of the 

hazard period is often decided by the researcher based on a review of the 

literature and past experience. For example, the hazard period in our study is 

equal to the effect period of acute alcohol consumption, i.e. 6 hours after the 

last drink.  

 

Control data  

There are 2 types of control data that can be used in a case crossover design 

and analysis. The first and most commonly used type is the exposure data from 

a “control period”. The control period has the same length of time as the hazard 

period but is measured at different time point(s). For example, since the hazard 

period for  traffic injury after alcohol consumption in this study is 6 hours; then 

the control period should also be a 6-hour period but from the day before or a 

week before. The second type of control data is the exposure information from 

the past or the frequency of exposure for the individual. For example, in 

estimating the risk of injury after alcohol consumption, the purpose is to 

compare the amount of time exposed to alcohol and the amount of time not 

exposed to alcohol in the past with the information of whether there was 

alcohol consumption during the hazard period.  

Analysis 

There are two methods of analysis to use depending on which of the two types 

of control data are used. If the control data are from a comparable control 

period ( for example in this study an equivalent time period of 6 hours on the 

same day in the previous week is compared to the time period prior to 
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occurrence of traffic injury), the analysis is the same as that for a matched 

case-control study and an odds ratio is generated. However, instead of 

concordant and discordant pairs of study subjects as in a matched case-control 

study, here we have concordant and discordant pairs of exposures in the 

hazard period and control period. That is, the pairs are made up of two 

intervals (hazard period and control period) for each subject, and the pairs are 

either concordant or discordant for exposure 9, 15, 77, 80, 81.  

If the control data were exposure data over a long period in the past, e.g. 

exposure in the past year, the first step is to get the concurrence observed 

odds of the exposure during the hazard period.  The second step is to calculate 

the concurrence expected odds. The last step is to calculate the risk ratio using 

the information from the first and second steps. It was recommended by 

Maclure and Mittleman 165 that a research proposal emphasize the most 

familiar methods: Mantel-Haenszel estimates 8 with confidence intervals for 

sparse data, computed by using the formula 15-24 in the second edition of 

Modern Epidemiology 168 and by using conditional logistic regression 169. For 

further details, see Maclure (1991) 165, Marshall and Jackson (1993) 170, 

Mittleman et al. (1995) 169, and Maclure and Mittleman (2000) 165.  

 

3.4. Research Variable Measurement  

As the study design includes two domains of interests, two sets of 

questionnaire were used as well as measures for demographic and 

background data. The questionnaire on perceptions of drink-driving was used 

for interviewing both groups - patients and patrons while the questionnaire on 

risk of traffic related injuries after alcohol consumption was only used among 

patients at the Emergency Department. The questionnaires were revised 
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before being used in the main study based on insights obtained from the pilot 

study. 

3.4.1. General/background measures 

� Demographics: A range of demographic data was obtained from 

patients in hospital including age, education, marital status, income, and 

occupation. Due to time limitations and the concern of patrons regarding 

confidentiality, only data on age, height and weight were obtained from patrons. 

Personal contact details were only collected from patients in hospital.   

� Alcohol use disorders: Problematic drinking was examined using 3 

questions from the AUDIT-C 171: 1) How often do you have a drink containing 

alcohol? 2) How many drinks containing alcohol do you have on a typical day 

when you are drinking? and 3) How often do you have six or more drinks on 

one occasion? Numerical scores were awarded based on responses and 

patients with AUDIT-C scores of 5 or higher were classified as hazardous 

drinkers. A standard drink in this study is 16 ml pure ethanol. In practice, this is 

equal to a 330 ml bottle/can of beer with 5% alcohol concentration, the most 

common presentation for beer in Vietnam.  

� Driving after drinking: Patients and patrons were asked “In the past year, 

how often did you drive after drinking one drink? How often did you drive after 

drinking three drinks or more?” Answers were recorded separately for these 

two questions and were coded as (0) Never, (1) Monthly or less, (2) 2 to 4 

times a month, (3) 2 to 3 times a week, (4) 4 or more times a week. 

 

3.4.2. Research variables for examining perceptions of drink-driving 

� Perception of permissible alcohol use: Participants were asked “Up 

to how many cans (330ml) of beer or shots (30ml) of whiskey do you think you 
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can consume in an hour and legally drive a car/ride a motorcycle?” and “Up to 

how many cans/bottles (330ml) of beer or shots (30ml) of whiskey do you think 

you can consume in an hour and safely drive a car/ride a motorcycle (not have 

an accident)?” Answers were recorded separately for these two questions. 

� Normative beliefs: Normative beliefs were examined by asking 

participants how much their peers or family would approve or disapprove if 

they were to drive within an hour of having four drinks. Responses were 

scored on a 4 point scale from [strongly approve] to [strongly disapprove]. 

� Perceived risk: perceived risk was examined by asking participants 

how likely they thought the negative consequences of drink-driving would 

happen to them personally, if they were to drive within an hour of having three 

or more drinks of alcohol 172. The three domains of perceived risk were 1) legal 

risk (being stopped by the police, being arrested for DUI, losing driver’s 

license); 2) physical risk (losing control of the vehicle, being injured in a crash, 

being unable to drive safely); and 3) social risk (injuring someone else, getting 

into trouble with family). In the interviews with patrons, due to limited time, two 

questions regarding “Being arrested for DUI” and “Appearing irresponsible to 

peers” were excluded.  Participant’s responses were recorded on a scale from 

(5) [very unlikely] to (1) [very likely].  

� Planned avoidance of drink-driving: Participants were asked “When 

you know you are going to be out drinking, how often do you make plans 

ahead of time so you will not have to drive after drinking?” Answers were 

recorded on a scale from [all of the time] to [none of the time]).  

� Drink-driving prevention behavior: Three types of questions were 

used to ask participants about their drink-driving prevention behavior. The first 

question was an open ended question to ask what was the most difficult 

aspect of not driving after drinking. In the next question, participants were 

asked “People can avoid driving after drinking by using alternative means 

listed here. In the past year, how often have you undertaken each one 
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mentioned below?” The list of alternative means were “Call a taxi”, “Use a 

‘motorcycle taxi’ (‘xe om’)”, “Call wife/partner to pick up”, “Call friends to pick 

up”, and “Ask a person who drinks less in the group to take you home”. 

Answers were recorded for each scenario on a scale from [Never] to [Very 

often]. Lastly, participants were asked an open ended question “What is the 

most important reason that prevents you from driving/riding after drinking?”. 

3.4.3. Research variables for examining risk of traffic injuries after 
alcohol consumption 

� Screening questions: A series of questions were used to screen for 

eligible participants, including “How long ago did the injury occur?”, “Is this the 

first treatment for this injury, i.e. not re-attending?”, “Why were you injured? 

Was it self-harm or an accident?”, “How were you injured?” One primary 

endpoint of this study is traffic injuries. Based on the WHO definition of ‘traffic 

injury’, we considered traffic injured patients as those who had any vehicle 

accident occurring on the public highway (i.e. originating on, terminating on, or 

involving a vehicle partially on the highway) with any type of injury. 

Pedestrians, defined as any person involved in an accident who was not at the 

time of the accident riding in or on a vehicle, were also included. This measure 

was based on patients’ self-report on the context of the injury.  

� Nature of accidents: Patients were asked “What were you doing when 

you were injured?” and the answers were recorded whether they hit or were hit 

by a vehicle when they were 1 [a pedestrian], 2 [a driver of car/bus/taxi], 3 [a 

driver of a motorcycle/bicycle], 4 [a passenger of a car/bus/taxi], 5 [a 

passenger of a motorbike/bicycle/tricycle].  

� Acute alcohol consumption: Patients were asked about alcohol use 

during the period of 6 hours prior to injury. The question posed was: “In the 6 

hours before and up to your injury/accident, did you have any alcohol to drink 

– even one drink?” (yes/no). Alcohol related traffic injury was another primary 
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endpoint of this study. Based on the recommendation of the WHO about the 

role of alcohol in traffic accidents, we consider alcohol related traffic injured 

patients as those who had any traffic accident, including being a pedestrian, in 

6 hours prior to admission and where alcohol has been consumed in the 6 

hours prior to injury.  

 Amount of alcohol consumed prior to injury was examined by asking 

patients about beverage type, size of container, and number of drinks: “In the 

6 hours before you were injured, what did you have to drink? What size was 

the container(s)? And how many such drinks did you have?” Tables in the 

questionnaire were used to make recording of alcohol consumption simple and 

accurate (see appendix #). These data were then used to estimate the total 

amount of absolute alcohol, or number of standard drinks, consumed by the 

patient. 

 Context of drinking prior to injuries were explored through questions 

about place of drinking and time since the last drink to the injury.  

� Alcohol consumption in the control period: For the case-crossover 

analysis, data on beverage type, size of container, and number of drinks at 

different pair matching control periods, i.e. same period of the day before and 

same period, same day of the week before. To help patients to recall control 

periods reliably, questions were asked about the different periods of time 

before asking questions about drinking at control periods. These questions 

posed were: “Think about the time you had your traffic accident (today) and 

remember the same time yesterday. Where were you yesterday?” “In this next 

section, I’m going to ask you about what you were doing exactly this time one 

week ago. First I would like you to think about where you were and what you 

were doing exactly one week ago at the same time as you had your traffic 

accident today?” The amount of alcohol consumed in the control periods was 

examined by asking patients about beverage type, size of container, and 
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number of drinks. There were also tables in the questionnaire to make the 

assessment of consumption simple and accurate. These data were then used 

to estimate the total amount of absolute alcohol, or number of standard drinks, 

consumed by the patient in control periods.  

� Injury severity: Data on injury severity were assessed by a doctor in 

the Emergency Department based on the Abbreviated Injury Scale and 

Glasgow Coma Scale. The Glasgow Coma Scale provides a score in the 

range 3-15; patients with scores of 3-8 are usually said to be in a coma. The 

total score is the sum of the scores in three categories: eye opening response, 

verbal response, and motor response 173.  

� Blood Alcohol Concentration: Blood alcohol concentration was 

generated from breath analysis by using the Alco-Sensor FST Breathalyzer 15, 

163. To increase the accuracy in measuring the BAC level at the time of the 

traffic injury, patients were asked if they had consumed any alcohol during the 

time from injury to hospital admission. 

3.5. Data management 

 Several steps were taken to ensure the data integrity:  

� A coding manual (log book) was developed for the pilot study and then 

revised for use in the major surveys. Personal details of participants were 

entered into a logbook with the code number. The logbook was kept secure in 

a locked room and separate from completed questionnaires and consent 

forms. Only the study team was allowed to access the logbook and completed 

questionnaires. 

� Data cleaning was carried out by two experienced assistant researchers 

to remove incomplete questionnaires (less than 50% of all variables were 

collected) before conducting data entry.  

� Questionnaires were coded and de-identified before data entry.  
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� A codebook was developed and used to document variable names for 

analysis and codes for each value. Codes for data analysis were stored on 

personal computers. Data from questionnaires were entered onto a computer 

hard drive and backed-up onto pen drive. Raw and analyzed data were stored 

separately and in a secure location. 

� Data entry tools and guidelines were developed for the quantitative data 

set including required quality checks. Double entry (10%) was conducted to 

ensure the accuracy of data entry.  

� EpiData Software (http://www.epidata.dk/) was used for data entry.  

3.6. Data analysis 

Descriptive statistics were performed to present prevalence of variables within 

a group and among different groups.  

For comparison between two groups, Chi-square tests were used in categorical 

variable analysis, while t-test and analysis of variance (ANOVA) were used for 

continuous variables. Calculated p values were two-tailed and statistical 

significant was defined as alpha of less than 0.05 (p<0.05).  

Multiple Linear Regression 

Multiple linear regression was employed to determine the relationship between 

blood alcohol concentration and individual characteristics, adjusting for 

possible confounders, of male patrons in restaurants. Independent variables 

were examined in the model, and included: age, alcohol use disorders, 

frequency of driving after drinking in the past year, self-estimated number of 

drinks consumed in one hour to drive legally and safely, perceived peers’ and 

family’s approval of drink-driving, perceived legal risk (being stopped by the 

police, losing driver’s license); perceived physical risk (being injured in a crash, 

, being unable to drive safely); perceived social risk (injuring someone else, 
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getting into trouble with family), planning ahead to avoid drink-driving, and 

frequency of using different alternative methods to avoid drink-driving.  

Case-crossover Analysis 

The study used case-crossover analysis to estimate the risk of traffic injuries 

after drinking alcohol. In this study, patients who reported drinking within 6 

hours prior to traffic injuries were considered as exposed cases.  

The pair matching strategy was used for control data. Alcohol use during the 6 

hours prior to injuries was compared with alcohol use during the same time 

period on the day prior to injury, and on the same day in the previous week. 

Conditional logistic regression was used to estimate the matched pair Odds 

Ratio (OR) and 95 percent confidence intervals 8. As in previous studies 15, 77, 

79, the main exposure variable was consumption of at least one standard drink 

(16 ml pure ethanol) which was calculated by converting the number and sizes 

of alcoholic drinks. A dose-response analysis of alcohol consumption was also 

conducted (0, 1, 2-3, 4-5, and 6 or more drinks)  

As two wheel drivers were the majority in our sample, risk of traffic injuries 

after alcohol consumption was estimated for two scenarios: (1) risk of traffic 

injuries after alcohol consumption and (2) risk of driving a two wheel vehicle 

after alcohol consumption. In the first scenario, all traffic injured patients, e.g. 

pedestrians, car/taxi drivers, motorcycle/bicycle riders, car/bus/taxi 

passengers, and motorcycle/bicycle/trishaw (xich lo) pillions were included. In 

the latter analysis, only motorcycle/bicycle riders were included.  

Conditional Logistic Regression Analysis 

A multivariable modeling approach, utilizing binary logistic regression, was 

chosen to permit consideration of the range of risk factors thought to be 

associated the prevalence of alcohol related traffic injuries. All independent 

variables were entered simultaneously into the model, which included: socio-
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demographic characteristics (age, educational level, marital status, 

employment, occupation, income), alcohol use disorders, perceived legal risk 

(being stopped by the police, being arrested for DUI, losing driver’s license); 

perceived physical risk (being injured in a crash, injuring someone else, being 

unable to drive safely); and perceived social risk (getting into trouble with 

family, appearing irresponsible to peers). Results were expressed as relative 

odds (OR) of alcohol related traffic injuries and associated 95% confidence 

interval (CI). Odds ratios of 1.5 or higher for putative risk factors, or 

equivalently, 0.7 or lower for putative protective factors, were reported as 

contextually meaningful effect sizes. Statistical significance, as a guide to 

reliability of the reported conclusions, was also reported, and results declared 

‘significant’ at the conventional level of 5% or less (two-tailed hypothesis 

tests). 

Analysis of Variance and Covariance 

Three groups of males: patrons in restaurants, alcohol related traffic injured 

patients and non-alcohol related traffic injured patients were compared with 

each other on socio-demographics, alcohol use disorders, frequency of driving 

after drinking in the past year, self-estimated number of drinks consumed in 

one hour to drive legally and safely, perceived peers’ and family’s approval of 

drink-driving, perceived risks (legal risk, physical risk, social risk), planning 

ahead to avoid drink-driving, and frequency of using different alternative 

methods to avoid drink-driving. One-way ANOVA was performed to test 

hypotheses. 

SPSS Software version 15.0 and EpiInfo Software version 6.04 were used in 

data analysis.  
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3.7. Ethical Considerations 

The pilot study was approved by Hue College of Medicine and Pharmacy and 

Hue Central Hospital. The full ethics application was approved by the Human 

Research Ethics Committees of the Queensland University of Technology.  

All participation was voluntary. Participants were informed about the research 

by researchers. All interviews and data collection procedures were carried out 

only when consent was given by participants. Respondents remained 

anonymous and their answers confidential. 

Risks and Benefits for Participants 

This research was carried out in different stages and there were some 

potential minor risks to participants. These risks were minimized by 

participants being dealt with in a sensitive and confidential manner. 

In the cross-sectional study in restaurants, potential risks were related to 

recording drinking patterns and blood alcohol concentration. As drinking, 

especially heavy drinking, might not be acceptable behavior for certain groups 

in society (e.g. monks, teachers) drinking patterns recorded (through interview) 

might affect the personal life of participants. This was minimized by not asking 

for the name and personal contact details of participants. In addition, no 

photographs were taken at the restaurants while conducting interviews and 

breath tests. Information about alcohol intoxication (BAC) was provided only to 

the patron who provided the sample. There might be potential risks for patrons 

to drive after drinking. If the test was positive, the investigator would explain to 

the patron about the legal limit, and then provided brief advice on the risks of 

driving after drinking as well as ways to prevent from being exposed to those 

risks. The most important message was the catchphrase “if you drink, don’t 

drive and if you drive, don’t drink” and strategies of how to avoid driving after 

drinking. The intention of patron to drive after that; however, was out of the 
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capability of the research team and recording this behavior was out of the 

scope of this study. 

In the cross-sectional study in hospital, potential risks were related to alcohol 

assessment and interview. Regarding alcohol assessment, positive results of 

alcohol intoxication might affect the reimbursement of health insurance to 

patients as regulated in law. However, in practice in Emergency Departments 

in Vietnam very few cases were reported due to a lack of consistent diagnostic 

criteria and detection instruments.  In addition reporting the alcohol intoxication 

level of patients is not compulsory for health staff. In this study, information 

about alcohol intoxication was rendered anonymous. Researchers and staff in 

the Emergency Department provided a written commitment that they would not 

provide any information related to participants to a third party, e.g. police or 

health insurance staff. Cases that were related to police custody or assaults 

were excluded. Similar procedures and criteria have been approved and used 

in the WHO Collaborative Study on Alcohol and Injuries 15  which was 

conducted in Emergency Departments in 12 countries in 2001.  

Interviews during the post-injury period or during the stay in hospital might 

make participants feel emotional discomfort or distress. This potential harm 

was minimized by ensuring that interviews were carried out only when doctors 

who were responsible for participants’ care confirmed that patients were in a 

stable condition and were comfortable to be interviewed. In cases where 

participants felt uncomfortable or tired, interviews were interrupted. In addition, 

this potential risk was minimized by having trained and experienced 

interviewers who have good communication skills, understanding and empathy 

regarding the participants' condition. 

Information gathered was treated as confidential and only the principal 

researcher was able to access the raw data. All information was de-identified 
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and thus participants were anonymous. Results were reported on group rather 

than an individual basis. 

Participants received a small amount of money in the form cash or a gift to 

reimburse them for their time during interviews. 
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Chapter 4. The Pilot Study 

 

The pilot study was carried out from November 2007 to February 2008. The 

objectives of this pilot study were 1) to test the feasibility of the methods 

including the procedures for the interview, clinical assessment and breath 

analysis, 2) to test the appropriateness of the questionnaires (i.e. language, 

length of interview, data coding), 3) to examine the frequency of cases and 

levels of primary variables, and the rate of refusal and 4) to gain experience in 

the use of case-crossover design and analysis.  

This Chapter presents the procedures and results of the pilot study and its 

implications to the main study design.  

4.1. Procedures 

Data were collected daily from 17h00 to 24h00 from 1/12/2007 to 31/12/2007 

at the Emergency Department of Hue Central Hospital.  

The following patients were eligible for inclusion in the pilot study:  

- aged 18 years and older 

- admitted to the Emergency Department following a recent traffic crash 

(within 6 hours) with any type of injury for the first treatment 

- able to provide consent 

Patients re-attending the Emergency Department for treatment of a prior injury 

were excluded. 

At the Emergency Department, when a patient was admitted with injuries, a 

medical staff member approached and examined the patient and asked about 

the context of the injury. If the patient was eligible for inclusion, verbal consent 

was obtained and a researcher conducted the breath analysis by using a 
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breathalyzer. A trained interviewer then asked patients about the context of 

drinking prior to injury, regular drinking patterns, demographics, and contact 

details based on a questionnaire. Patients with a severe injury that could not 

be interviewed in the Emergency Department were followed up and 

interviewed once they were stable or admitted to a ward. Patients not requiring 

hospital admission had all data collected before leaving hospital.  

In addition, a study was carried out to examine the perceptions on preventing 

traffic injury after drinking among males. Our sample was a group of male 

patients aged 18 years or older and admitted to hospital with recent traffic 

injuries (patients, n=103), and a group of male patrons aged 18 years or older 

who were drinking at restaurants (patrons, n=122). Patients were interviewed 

on the ward and patrons were interviewed at places where they were drinking. 

Participants were asked about demographic information; their perceived 

normative beliefs about whether or not their peers/family would 

approve/disapprove of their drink-driving behavior, their planned avoidance of 

drink-driving, as well as their perceived risk which included legal risk, physical 

risk, and social risk.  

 

4.2. Results 

4.2.1. Perceptions of drink-driving among patrons in restaurants 
and patients with recent traffic injuries 

 

Majority of both groups overestimated the number of drinks that can be 

consumed in one hour to drive legally or safely. Nearly 60% of customers and 

40% of patients indicated that they could drink 4 standard drinks or more and 

legally drive after that. Similarly, nearly 70% of customers and 36% of patients 

indicated that they could drink 4 drinks or more and drive safely (Figure 4.1). 
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(1)                                                                      (2) 

Figure 4.1: Estimated number of drinks consumed in one hour to drive legally 

(1) and safely (2) 

60.4% (137/227) respondents agreed with the statement “I can drive safely 

after drinking 4 bottles (330ml) of beer or 4 shots of whiskey within 1 hour as 

long as I drive more carefully” in which the rate of patron group (69.1%) was 

significantly higher than that of the patient group (50.0%)(p=0.003).  

Most respondents never planned ahead to avoid drink-driving (74.0%) or never 

successfully implemented those plans (83.7%) to avoid driving after drinking.  

 

 

 

 

 

 

 

Figure 4.2: Self-reported drink-driving prevention behavior  
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Among ways of preventing driving after drinking, the most frequent way used 

was ‘asking a person who drank less in the group to take back home’ (Figure 

4.2).  

Importantly, when asked about the most important reason for not driving after 

drinking, the most frequent response was ‘afraid of traffic accidents’ by both 

patients (75.0%) and patrons (74.0%), while only 3.8% of patients and 4.1% of 

patrons indicated the reason as ‘afraid of being stopped/ arrested by the 

police’  

Table 4.1: Perceived peers and family approved or disapproved drink-driving  

 Patients  

n (%) 

Customers 

   n (%) 

Total  

n (%) 

p 

Your family/friends would not 

disapprove if they knew you were 

driving/riding on the street after drinking 

4 cans (330ml) of beer in 1 hour? 

Friends would not disapprove 

(Agree) 

Family would not disapprove 

(Agree)  

 

 

 

54 (51.9) 

 

37 (35.6) 

 

 

 

82 (66.7) 

 

60 (48.8) 

 

 

 

136 (59.9) 

 

97 (42.7) 

 

 

 

0.02 

 

0.04 

 

The rate of disapproval was statistically significant (p<0.05) and higher in the 

friends and family members of the patient group compared to the disapproval 

in the friends and family members of the restaurant patron group (Table 4.1). 
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4.2.2. Risk of traffic injuries after alcohol consumption 

In the period from 17h00 to 24h00 each day from 1/12/2007 to 31/12/2007, 

there were 289 patients admitted to the Emergency Department with injuries. 

77.5% of these were traffic related injuries (n=224). Among the 224 patients 

with traffic related injuries, 9 people were pedestrians, 4 people were driving a 

car/taxi, 190 people were driving a motorcycle/bicycle, 5 people were 

passengers in a car/bus/taxi, and 16 people were passengers/pillions on 

motorcycle/bicycle/cycle rickshaw (xich lo).  

To estimate the risk of traffic injuries after alcohol consumption, we only 

included in the analysis participants who were pedestrians or were driving 

vehicles when accidents happened (n=204). There were 19 patients for whom 

we could not obtain breath analysis because they were either 

ventilated/resuscitated, too severely injured or unconscious, too intoxicated to 

cooperate, or refused to take part in the study. 

Table 4.2: Blood Alcohol Concentration by age and gender 

Age Gender Total  

≤ 30   

n (%) 

> 30    

n (%) 

Male 

n (%) 

Female 

n (%) 

n = 185 

BAC level      

0.00 % 35 (29.9) 27 (39.7) 34 (21.8) 28 (96.6) 62 (33.5) 

0.01 - 0.07 % 5 (4.3) 7 (10.3) 12 (7.7) 0 12 (6.5) 

0.08 - 0.14 % 11 (9.4) 7 (10.3) 18 (11.5) 0 18 (9.7) 

≥ 0.15 %  66 (56.4) 27 (39.7) 92 (59.0) 1 (3.4) 93 (50.3) 

Total 117 (100)    68 (100) 156 (100) 29 (100) 185 (100) 

Number (%) 
BAC over 0.08% 

77 (65.8) 34 (50.0) 110 (70.5) 1 (3.4) 111 (60.0) 
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Nearly 60% (111/185) of patients admitted at Emergency Department due to 

traffic injuries had a blood alcohol concentration level over the legal limit 

(0,08g/100ml) (Table 4.2). Males who were 30 years old or younger were 

predominant.  

Table 4.3: Risk of traffic injuries by number of drinks consumed  

Number of standard drinks 
consumed at the same 
period, same day in the 

week before injury 

Number of 
standard 

drinks 
consumed in 

6h prior to 
injury 0 1-3 4-5 ≥ 6 

 

OR 

 

95% CI 

 

p 

0 36 5 3 2 1   

1-3 20 10 4 0 4.0  1.42 – 12.15 0.005 

4-5 24 7 15 3 8.0  2.30 – 33.31 0.0001 

≥ 6 17 4 9 7 8.5  1.90 – 53.22 0.001 

 

The results showed that people who drank in the prior 6 hours were 5.5 

(95%CI=2.49-12.63) times more likely to sustain traffic injuries compared to 

people who did not drink any alcohol.  

Risk of traffic injury was correlated with the number of drinks consumed 

(p<0,001). The risk increased 8 fold after consuming 4-5 drinks and to 8.5 fold 

if the respondent reported consuming 6 drinks or more (Table 4.3).  

Among patients who drank alcohol in the 6 hours prior to injury, 59.8% had 

traffic accidents within 30 minutes of the last drink, 71.3% within 1 hour, and 

90.8% had accidents within 2 hours of their last drink.  
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4.2.3. Accuracy of the short form of the Alcohol Use Disorder 
Identification Test (AUDIT-C) among traffic injured patients 

The AUDIT-C 171 was performed with a sample of 103 male injured patients. 

Most of patients are young and 58.3% aged 30 or younger. The accuracy of 

the consumption items of AUDIT (AUDIT-C) was analyzed, using the full 

AUDIT score as gold standard.  

The best performance of AUDIT-C compared with the gold standard of the full 

AUDIT (10 items) was found for a cutoff of ≥ 4. With this cutoff index, the 

diagnostic accuracy was Se=1.0, Sp=0.48, PPV=0.75, NPV=0.64 (Table 4.4.). 

 

Table 4.4: Effectiveness of AUDIT-C at different cutoff indices  

Score Se Sp  PPV NPV 

≥ 3 1.00 (0.91-1.00) 0.20 (0.69-0.41) 0.66 0.10 

≥ 4 1.00 (0.91-1.00) 0.48 (0.28-0.69) 0.75 0.64 

≥ 5 0.74 (0.57-0.87) 0.72 (0.51-0.88) 0.80 0.55 

≥ 6 0.50 (0.33-0.67) 0.92 (0.74-0.99) 0.91 0.50 

Se: sensitivity;  Sp: specificity;   

PPV: positive predictive value;  NPV: negative predictive value;   

 

Further analysis show that AUROC (area under the ROC curve) was 0,846 

(95% CI = 0,733 - 0,924); the Standard Error was 0,048 and p (area = 0,5) < 

0,0001. 
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Its AUROC (area under the ROC curve), close to 0.85 among male injured 

patients can be considered excellent, according to current criteria 174. (Figure 

4.3) 

 

 
 

Figure 4.3: Receiver operating characteristics curve among males 

4.2.4. The concordance of clinical assessment and breathalyzer 
readings  

The validity of clinical assessment of alcohol intoxication (ICD-10 Y91) was 

assessed by comparing with estimated blood alcohol concentration (BAC) 

using a breathalyzer (ICD-10 Y90).   

Following the guidelines of the WHO, to analyze the concordance of Y90 and 

Y91 codes the following mapping was used: BAC ≤ 0.059 = no intoxication, 

BAC = >0.060–0.099 = Y91.0 (mild intoxication), BAC >0.100 – 0.199 = Y91.1 

(moderate intoxication), BAC >0.200 = Y91.2/Y91.3 (severe/very severe 

intoxication). 
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Kendall’s Tau-B was used to measure the agreement of BAC categorization 

with clinical assessment. Kendall’s Tau-B measures concordance or 

discordance across all pairs of patients. Values of Tau-B range from -1 to +1, 

where a value of -1 indicates perfect discordance of BAC and clinical 

assessment, a value of +1 indicates perfect concordance, and a value near 

zero indicates no association. 

Table 4.5: Time from injury to admission of patients 
 

Time from injury to admission 
(n=205) 

(%) 

      0 - 30’ 
> 30’ - 1h 
> 1h - 2h 
> 2h - 3h 
> 3h 
                           Mean = 63’ 

33.7% 
41,5% 
10,4% 
6,5% 
7,9% 

 

Table 4.6: Cross classification of clinical assessment (Y91) and blood alcohol 

concentration (BAC) (Y90) (n = 205) 

Clinical assessment ICD-10 Y91 ICD-10 
Y90 

None Mild Moderate Severe Not 
diagnosed 

Total 

0 - 0,059 74 20 3 3 0 100 

0,06 - 0,099 0 12 3 3 1 19 

0,10 - 0,199 0 37 21 15 0 73 

≥ 0,20 0 3 6 4 0 13 

Total 74 72 33 25 1 205 

Kappa Coefficient = 0,37 (p<0,001); Pearson Correlation = 0,585 (p< 0,01); 
Spearman’s rho = 0,722  (p< 0,01); Kendall’s Tau-B = 0,643 (p< 0,01)  
 

100% (74/74) of the sample who were clinically assessed as not intoxicated 

had BAC less than 0,06, and 100% (104/104) of patients with a BAC >0.06 
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were assessed as intoxicated. The sensitivity and specificity of clinical 

assessment were 100% in distinguish intoxication or not.  

Further analyses of Kappa Coefficient; Kendall’s Tau-B;  Pearson Correlation 

and Spearman’s rho (Table 4.6) suggest that the concordance of clinical 

assessment of intoxication with estimated BAC obtained at the emergency 

department appears to be high. 

4.3. Lessons learnt and implications of the pilot to the main 
study 

Regarding the study in the hospital setting, there were no significant 

challenges to the feasibility of the methods used including the procedures for 

the interview, clinical assessment and breath analysis. The number of cases in 

a one month period (from 17h00 to 24h00) was 224. The refusal rate was 19 

out of 224 (8.5%) which was low and acceptable for this study. The main 

reason for refusal was a prospective participant experiencing a severe medical 

condition. The issue of the police being involved in arresting a prospective 

participant was not mentioned and thus did not appear to affect the refusal 

rate.  

The number of male patients with traffic injuries was far higher than the 

number of female patients. In addition, there was only one female patient who 

provided a positive breath test. This represents a very low percentage of 

female patients and indicates the importance of a detailed examination of 

drinking and driving among males. The main study thus included only male 

patients in the sample. 

The questionnaires were shown to be appropriate in terms of language and 

wording, length of interview, as well as coding of answers. The case-crossover 

design was applied without any serious difficulty. The approach to gathering 

information related to alcohol consumption (i.e. type of beverage, number of 
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drinks) was appropriate, easy for patients to understand, and easy for the 

interviewer to code the answers. The researcher gained a lot of experience in 

the use of the case-crossover design and analysis during the pilot study. For 

instance, the researcher became aware that recall bias might be an issue as 

has been found in similar studies 14, 77 and this could be reduced in the pilot 

study by using some questions to remind people about the different periods of 

time before asking questions about drinking in control periods. 

Regarding the study in restaurants, the questionnaire was revised in terms of 

the length of interview, i.e. regarding the number of questions as well as the 

wording. These were reduced due to the social context of interviewing at a 

restaurant. In the results, there were differences in perceptions of drink-driving 

of patients and patrons. This suggested a more detailed examination should 

be conducted in the main study. In addition the pilot study results indicated 

that drinking patterns and blood alcohol concentration of patrons could be 

examined and compared with those of patients with alcohol related traffic 

injuries in the main study.  
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Chapter 5. Drinking patterns, perceptions of drink-
driving and blood alcohol concentration of male 
patrons at restaurants in Vietnam  
 

The literature review indicated a significant increase in alcohol consumption 

and changes in drinking patterns in Vietnam. However, there is very little 

research to assess perceptions and behavior of drinking and driving of the 

population and in particular, the group of drivers at high-risk of engaging in 

drinking and driving. The current study aims to fill these gaps by exploring, for 

the first time, the drinking patterns, perceptions of drink-driving and blood 

alcohol concentration of male patrons in restaurants in Vietnam.  

Findings reported in this Chapter are from the cross-sectional study on male 

patrons in restaurants. Of 492 male patrons approached, 28 did not provide 

consent, leaving a final sample of 464 male patrons. The mean age of 

respondents was 33.56 years (±9.7s.d.), with 76.5% under 40 years old. 
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5.1. Patterns of drinking and drink-driving 

Table 5.1: Patterns of drinking in the past year reported by male patrons in 

terms of a) frequency of drinking; b) number of standard drinks consumed on a 

typical day when drinking, and c) frequency of having six or more standard 

drinks on one occasion 

Age  

Variable 18-29  

(%) 

30-39 

(%) 

>=40 

(%) 

 

Total (%) 

 

Chi-
square  

χ2 

a) Frequency of drinking n=193 n=162 n=107 N=462 

Monthly or less 7.8 4.9 12.1 7.8 

2 to 4 times a month 27.5 21.0 14.0 22.1 

2 to 3 times a week 49.7 43.2 50.5 47.6 

4 or more times a week 15.0 30.9 23.4 22.5 

20.955*** 

b) Number of standard drinks 
consumed on a typical day 
when drinking 

 

n=192 

 

n=162 

 

n=108 

 

N=462 

 

8.147 

1 or 2 5.7 2.5 8.3 5.2  

3 or 4 24.5 20.4 23.1 22.7  

5 or 6 33.3 32.1 28.7 31.8  

7, 8, or 9 15.6 16.0 16.7 16.0  

10 or more 20.8 29.0 23.1 24.2  

c) Frequency of having six or 
more standard drinks on one 
occasion 

 

n=192 

 

n=162 

 

n=108 

 

N=462 

16.388** 

Never 5.7 6.2 5.6 5.8  

Less than monthly 22.4 13.0 24.1 19.5  

Monthly 19.3 14.8 11.1 15.8  

Weekly 50.0 59.3 50.0 53.2  

Daily or almost daily 2.6 6.8 9.3 5.6  

*** Significant at p<0.01, ** Significant at p<0.05  
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Table 5.1 shows that a majority of male patrons in restaurants (47.6%) 

reported drinking 2 to 3 times a week in the past year. In particular, 22.5% of 

respondents reported drinking 4 or more times a week in the past year. An 

association between age group and frequency of drinking was found, χ2 (6, 

N=462) = 20.955, p<0.01.  

More than two thirds of respondents (72.1%) reported consuming more than 5 

drinks on a typical day when drinking. In particular, 24.2% of respondents 

reported drinking 10 or more drinks on a typical drinking day. However, the 

association between age group and number of standard drinks consumed on a 

typical day when drinking was not significant, χ2 (6, N=462) = 8.147, p=0.419 

(Table 5.1). 

More than half of respondents (53.2%) reported having six or more standard 

drinks on one occasion weekly in the past year. An association between age 

group and frequency of having six or more standard drinks on one occasion 

was found, χ2 (6, N=462) = 16.388, p<0.05 (Table 5.1).  

Using the short form of Alcohol Use Disorder Identification Test (AUDIT-C) 171 

with a cut-off point of 5 to screen for hazardous drinking, the majority of 

respondents (86%) were scored as hazardous drinkers.  
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Table 5.2: Patterns of driving after drinking in the past year reported by male 

patrons in restaurants in terms of frequency of driving after drinking a) one 

drink, and b) three or more  drinks 

Age  

Variable 18-29  

(%) 

30-39 

(%) 

>=40 

(%) 

 

Total 
(%) 

Chi-
square  

Χ2 

a) Frequency of driving after 
drinking one drink 

n=189 n=160 n=102 N=451 

Monthly or less 14.3 7.5 23.5 14.0 

2 to 4 times a month 42.9 46.9 36.3 42.8 

2 to 3 times a week 36.0 35.0 28.4 33.9 

4 or more times a week 6.9 10.6 11.8 9.3 

16.471** 

b) Frequency of driving after 
drinking three or more  drinks 

 

n=189 

 

n=160 

 

n=105 

 

N=454 

Monthly or less 18.5 23.8 29.5 22.9 

2 to 4 times a month 33.9 23.1 18.1 26.4 

2 to 3 times a week 34.4 33.8 26.7 32.4 

4 or more times a week 13.2 19.4 25.7 18.3 

18.322*** 

*** Significant at p<0.01, ** Significant at p<0.05  

 

Table 5.2 shows a very high rate of driving after drinking with the majority of 

respondents (86%) reporting driving after drinking one drink two times or more 

a month. An association between age group and frequency of driving after 

drinking one drink was found, χ2 (6, N=451) = 16.471, p<0.05. Similarly, 77.1% 

of respondents reported driving after drinking 3 or more drinks more than two 

times a month. There was also an association between age group and 

frequency of driving after drinking three or more drinks, χ2 (6, N=454) = 18.322, 

p<0.01. 
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5.2. Perceptions toward drinking and driving 

 

The majority of respondents overestimated the number of drinks that can be 

consumed in one hour to drive legally or safely, with more than 52.4% of 

respondents indicating that they could drink four standard drinks or more in 

one hour and legally drive after that, and 68.1% of respondents indicating that 

they could drink 4 drinks or more in one hour and drive safely (Figure 5.1). 

 

Figure 5.1: Estimated number of drinks consumed in one hour to drive legally 

and safely by male patrons in restaurants 

 

Few respondents perceived the risk of consequences of drink-driving would 

affect them personally if they were to drive within an hour of having four or 

more drinks of alcohol. Regarding legal risks, less than one third of 

respondents indicated that it is likely or very likely that they would be stopped 

by the police (24.6%) or would lose their driver’s license (27.5%). Similarly for 

physical risk, a low proportion of participants demonstrated that it is likely or 
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very likely that they would be injured in a crash (25.5%) or they would injure 

someone else (23.4%). Only 17.1% perceived that it is likely or very likely that 

they would get into trouble with family.  

When asked about what they considered the most important reasons for not 

driving after drinking, 78.1% of responses related to the potential of a “traffic 

crash” such as “creating a crash” (57.2%), “being injured in a crash” (12.7%), 

“injuring other people” (8.2%). Only 6 respondents (1.3%) indicated that their 

most important reason for not driving after drinking was ‘afraid of being 

stopped or arrested by the police’.  

Respondents indicated that it was unlikely that friends and families would 

disapprove of their drink-driving behavior. When asked if family/friends would 

disapprove if they knew the respondents were driving on the street after 

drinking four drinks in one hour, 358 (77.7%) indicated that their friends would 

not disapprove and 201 (43.7%) indicated that their family would not 

disapprove (Table 5.3).  

 

Table 5.3: Perceived peers and family approved/disapproved drink-driving  
 Agree 

n (%) 
Not sure 
   n (%) 

Disagree  
n (%) 

Your family/friends would not 
disapprove if they knew you were 
driving/riding on the street after drinking 
4 cans (330ml) of beer in 1 hour? 

Friends would not disapprove 
(Agree) 
Family would not disapprove 
(Agree)  
 

 
 
 
 
 

358 (77.7) 
 

201 (43.7) 

 
 
 
 
 

78 (16.9) 
 

212 (46.1) 

 
 
 
 
 

26 (5.4) 
 

47 (10.2) 
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Most respondents never (52%) or rarely (14%) planned ahead to avoid drink-

driving. Most respondents reported that they usually drove back home by 

themselves after drinking. Respondents offered a variety of rationales  for their 

drink-driving such as “could not do differently (driving after drinking) from their 

group”, “could not find alternative means of transport”, “could not find ways to 

leave the motorbike safely”, “could not leave the motorbike at restaurant as will 

need for going to work next day”. The most frequent method of preventing 

driving after drinking was ‘asking a person who drank less in the group to take 

them back home’, but even this method was nominated by less than half of the 

sample (Table 5.4).  

Table 5.4: Self-reported drink-driving prevention behavior of male patrons in 

restaurants 

Frequency of using (%) 
Methods of preventing drink-
driving Never Sometimes Often Very often 

Call a taxi 67.9 28.3 2.5 1.3 

Call a motorcycle-taxi 78.7 20 0.9 0.4 

Call wife/partner 87.2 11.3 1.3 0.2 

Call a friend 80.6 17.2 2 0.2 

Ask a person who drank less in 
the group 58.4 39.4 2 0.2 

 
 

5.3. Blood Alcohol Concentration 
 

Table 5.5 shows the distribution of BAC among the 464 male patrons in 

restaurants. Over three quarters of the respondents (76.6%) had a BAC over 

Vietnam’s then legal limit of 0.08g/100ml at that time and even more (86.7%) 

were above the current legal limit of 0.05g/100ml. In particular, 184 men  

(39.7%) had a BAC over 0.15g/100ml, which can seriously affect driving 
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capacity 175. There was no significant association between age group (18-

29/30-39/40 years and over) and blood alcohol concentration levels, χ2 (6, 

N=464) = 7.477, p=0.279. Patrons who were drinking at dinner time were 

somewhat more likely to have BAC levels above the legal limit compared to 

drinkers tested at lunch time. However, there was no significant association 

between drinking time and blood alcohol concentration levels, χ2 (6, N=464) = 

3.074, p=0.380.   

 

Table 5.5: Distribution of BAC by age group and drinking time among male 

patrons in restaurants  

Age Drinking time   

Blood Alcohol 
Concentration 

  

18-29  

n (%) 

30-39  

n (%) 

>=40 

n (%) 

Lunch 

n (%) 

Dinner 

n (%) 

 

Total 

 

0.00 – 0.049 % 31 

(16.1%) 

19 

(11.7%) 

12 

(11.0%) 

24 

(16.7%) 

38 

(11.8%) 

62 

(13.3%) 

0.05 – 0.079 % 25 

(13.0%) 

12 

(7.4%) 

10 

(9.2%) 

13 

(9.1%) 

34 

(10.6%) 

47 

(10.1%) 

0.08 – 0.14 % 69 

(35.8%) 

65 

(40.1%) 

37 

(33.9%) 

57 

(39.9%) 

114 

(35.6%) 

171 

(36.9%) 

≥ 0.15 % 68 

(35.2%) 

66 

(40.7%) 

50 

(45.9%) 
49 

(34.3%) 

135 

(42.0%) 

184 

(39.7%) 

Total 193 

(100%) 

 162 

(100%) 

109  

(100%) 

143 

(100%) 

321  

(100%) 

464 

(100%) 

Number (%) having BAC 
over the former legal 
limit of 0.08% 

137 

(71.0%) 

131 

 (80.9%) 

 

87 

(79.8%) 

106 

(74.2%) 

249 

(77.6%) 

355 

(76.6%) 

Number (%) having BAC 
over the legal limit of 
0.05% 

162 

(83.9%) 

143 

(88.3%) 

 

97 

(89.0%) 

119 

(83.2%) 

283 

(88.2%) 

402 

(86.7%) 
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Regardless of their BAC, more than ninety percent of respondents reported no 

feelings of nausea or perceived diminished driving capacity. The percentage of 

respondents reporting feelings of nausea or perceived diminished driving 

capacity increased significantly when the BAC was 0.15% or more. Overall, an 

association between BAC level and feelings of nausea was found, χ2 (3, 

N=374) = 8.736, p<0.05. There was also an association between BAC level 

and perceived diminished driving capacity, χ2 (3, N=370) = 8.273, p<0.05 

(Table 5.6). 

 

Table 5.6: Distribution of BAC by feeling nausea and perceived driving 

capacity among male patrons in restaurants 

Feeling nausea  
Perceived decrease in  

driving capacity  

 

Blood Alcohol Concentration  

Yes  

n (%) 

No  

n (%) 

Yes  

n (%) 

No  

n (%) 

0.00 – 0.049 % 2 (4.5%) 42 (95.5%) 2 (4.7%) 41 (95.3%) 

0.05 – 0.079 % 2 (5.1%) 37 (94.9%) 3 (7.9%) 35 (92.1%) 

0.08 – 0.14 % 2 (1.4%) 137 (98.6%) 1 (0.7%) 138 (99.3%) 

≥ 0.15 % 14 (9.2%) 138 (90.8%) 11 (7.3%) 139 (92.7%) 

Total 20 (5.3%) 354 (94.7%) 17 (4.6%) 353 (95.4%) 

Number (%) having BAC over 
the legal limit of 0.08% 16 (5.5%) 275 (94.5%) 12 (4.2%) 277 (95.8%) 

Number (%) having BAC over 
the legal limit of 0.05% 

18(5.5%) 312 (94.5%) 15 (4.6%) 312 5.4%) 
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5.4. The influence of individual characteristics and perceptions 
of drink-driving on number of drinks consumed and blood 
alcohol concentration among male patrons in restaurants 

 

Some bivariate associations between the individual characteristics and BAC 

may have been misleading due to other potential confounding. Multiple 

regression analyses thus was used to examine the roles of each individual 

factor on the number of drinks consumed and the BAC.  

5.4.1. The influence of individual characteristics and perceptions of 
drink-driving on number of drinks consumed  
 

All potential factors regarding individual characteristics and perceptions of 

drink-driving were entered into the model. The results indicate that age, self-

estimated number of drinks consumed in one hour to drive legally, perceived 

family’s disapproval of drink-driving, perceived legal risk, and perceived 

physical risk were significantly correlated with number of drinks consumed. The 

overall model explained 11.5% of the variance in the number of drinks. 

Model Summary 
 

Model R 
R 

Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

1 0.384 0.148 0.115 1.993 

 
ANOVA 
 

Model   
Sum of 
Squares df Mean Square F Sig. 

231.436 13 17.803 4.481 .000 
1334.922 336 3.973     

Regression 
 Residual 
 Total 1566.357 349       

 
Dependent Variable: Number of drinks consumed 
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Table 5.7. The influence of individual characteristics and perceptions of drink-

driving on number of drinks consumed: results from multiple regression 

analysis  

Variable B SE B t p value 

(Constant) 4.794 1.073 4.467 .000 

Age 0.035 0.012 2.999 .003 

Frequency of driving after drinking 3 or 
more drinks in the past year1 

    

2 to 4 times a month 0.378 0.321 1.178 0.240 

2 to 3 times a week -0.087 0.321 -0.271 0.786 

4 or more times a week -0.253 0.376 -0.672 0.502 

Self-estimated number of drinks 
consumed in one hour to drive legally 

0.215 0.063 3.424 0.001 

Self-estimated number of drinks 
consumed in one hour to drive safely 

-0.022 0.055 -0.399 0.690 

Perceived peers’ disapproval of drink-
driving (No) 

-0.510 0.322 -1.587 0.114 

Perceived family’s disapproval of 
drink-driving (No) 

-0.682 0.261 -2.618 0.009 

Perceived legal risk scores -0.480 0.116 -4.144 0.000 

Perceived physical risk scores 0.352 0.147 2.401 0.017 

Perceived social risk scores 0.054 0.160 0.340 0.734 

Frequency of plan ahead to avoid drink-
driving (A little of/Some of the time) 2 

-0.290 0.243 -1.193 0.234 

Frequency of using different alternative 
methods to avoid drink-driving 

(Sometimes/Often) 3 
0.100 0.231 0.435 0.664 

 

(a)  Dependent Variable: Number of drinks consumed  

Note: B = un-standardized beta, SE B = standard error, t = t test 

Reference values: 1 Monthly or less, 2 None of the time, 3 Never 
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5.4.2. The influence of individual characteristics and perceptions of 
drink-driving on blood alcohol concentration  

 

Similar to association with number of drinks consumed, the results indicate that 

age, self-estimated number of drinks consumed in one hour to drive legally, 

perceived legal risk, and perceived physical risk were significantly correlated 

with number of drinks consumed. The overall model explained 8.1% of the 

variance in the number of drinks. 

 
 
Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

1 .347(a) .121 .081 .07717 

 
 
ANOVA(b) 
 

Model 
  

Sum of 
Squares df 

Mean 
Square F Sig. 

.252 14 .018 3.028 .000 
1.840 309 .006     

Regression 
 Residual 
 Total 2.093 323       

Dependent variable: Blood alcohol concentration (BAC) 
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Table 5.8. The influence of individual characteristics and perceptions of drink-
driving on BAC: results from multiple regression analysis  

Variable B SE B t p 
value 

(Constant) 0.056 0.046 1.226 0.221 

Age 0.001 0.000 2.683 0.008 

Hazardous drinker (Yes) 0.016 0.015 1.078 0.282 

Frequency of driving after drinking 3 or 
more drinks in the past year1 

    

2 to 4 times a month 0.049 0.013 3.714 0.000 

2 to 3 times a week 0.021 0.013 1.596 0.112 

4 or more times a week 0.011 0.015 0.755 0.451 

Self-estimated number of drinks 
consumed in one hour to drive 
legally 

0.006 0.002 2.307 0.022 

Self-estimated number of drinks 
consumed in one hour to drive safely 

-0.002 0.002 -0.819 0.414 

Perceived peers’ disapproval of drink-
driving (No) 

0.013 0.014 0.941 0.348 

Perceived family’s disapproval of drink-
driving (No) 

-0.016 0.011 -1.468 0.143 

Perceived legal risk scores -0.013 0.005 -2.808 0.005 

Perceived physical risk scores 0.015 0.006 2.376 0.018 

Perceived social risk scores 0.001 0.007 0.084 0.933 

Frequency of plan ahead to avoid drink-
driving (A little of/Some of the time) 2 

-0.007 0.010 -0.659 0.510 

Frequency of using different alternative 
methods to avoid drink-driving 

(Sometimes/Often) 3 
-0.006 0.009 -0.674 0.501 

 

Note: B = un-standardized beta, SE B = standard error, t = t test 

Reference values: 1 Monthly or less, 2 None of the time, 3 Never 
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Chapter 6. Risk of traffic injuries after alcohol 
consumption in Vietnam 
 

The literature review has shown that drink-drivers have a significantly higher 

risk of being involved in a road crash than drivers who have not consumed 

alcohol 4, 15, 176-178. However, most available data are in developed countries 

which are dominated by car driving, while little is known about the magnitude 

of the drinking and driving problem in developing countries. In many 

developing countries, the absence of scientifically designed surveillance 

systems on drinking and driving has probably resulted in an underestimation of 

the ‘true size’ of the problem 4, 31. Furthermore, the lack of research investment 

hinders the understanding of issues related to drinking and driving 94. In 

Vietnam, there is very few studies that estimate the risk of traffic injuries after 

drinking and the predictive characteristics of contemporary drink-drivers 

remain unidentified. In addition, reliability of available data of traffic injuries in 

Vietnam are  questionable due to biases in selection and measurements 141.  

The current chapter will present findings from our main cross-sectional study in 

Hue Central Hospital, the biggest general hospital in central region of Vietnam, 

to identify the scale of the impact of acute alcohol consumption on risk of traffic 

injuries in Vietnam.  
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The Chapter aims to address the following key research questions: 

1. What is the proportion of patients admitted to the Emergency 

Department with recent traffic injuries who test positive for alcohol?  

2. What is the distribution of BAC among patients admitted to the 

Emergency Department with recent traffic injuries? 

3. What are individual characteristics (socio-demographic, drinking and 

drink-driving behavior) that significantly influence the prevalence of 

being alcohol positive among traffic injured patients? 

4. What is the risk of traffic injuries after alcohol consumption estimated by 

case-crossover analysis? 

5. Given the importance of the reliability of self-reported drinking in case-

crossover analysis, what is the agreement between self-reported 

alcohol consumption and BAC results?    

6.1. Characteristics of the sample 

During data collection time, there were 1012 male patients admitted to the 

Emergency Department with injuries and 66.8% of these were traffic related 

injuries (n=676). Among the 676 male patients with traffic related injuries, 28 

people were pedestrians, 16 people were driving a car/taxi, 593 people were 

driving a motorcycle/bicycle, 7 people were passengers in a car/bus/taxi, and 

32 people were passengers/pillions on a motorcycle/bicycle/rickshaw (cyclo). 

There were 196 patients for whom we could not obtain breath analysis and 

complete interview because they were either ventilated/resuscitated (9), too 

severely injured or unconscious (77), confused (13), too intoxicated to 

cooperate (16), did not provide consent (61) or because of other reasons (20) 

leaving the final sample of size of 480 participants. The distribution of four 

groups by socio-demographic variables, alcohol dependent and injury-related 

variables are presented in Table 6.1. 
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Table 6.1: Characteristics of the sample 

Patients with recent traffic injuries   n (%)  
Pedestrian  Car driver  Motorcycle 

/bicycle 
driver   

Passenger  
p value 

Age (Mean ± SD) 43.33 
± 20.551 

30.75 
± 8.593 

30.78 
± 11.593 

26.71 
± 9.987 

<0.001 

Income (Mean ± SD) 
(in multiples of Vietnamese 
minimum annual wage of 
US $ 410 

179
) 

3.19 
± 1.424 

3.44 
± 1.236 

3.30 
± 1.335 

2.91 
± 1.571 

0.583 

Education level     0.772 
Secondary school or 
lower 

10 
(52.6%) 

3 
(27.3%) 

158 
(40.6%) 

14 
(48.2%) 

 

High school 6 
(31.6%) 

6 
(54.5%) 

147 
(37.5%) 

9 
(31.0%) 

 

College/University 3 
(15.8%) 

2 
(18.2%) 

86 
(21.9%) 

6 
(20.7%) 

 

Marital status     0.286 
Single 8 

(40.0%) 
7 

(61.5%) 
209 

(52.6%) 
20 

(66.7%) 
 

Married  12 
(60.0%) 

5 
(38.5%) 

189 
(47.4%) 

10 
(33.3%) 

 

Employment status     0.306 
No 4 

(19.0%) 
1 

(7.7%) 
67 

(17.2%) 
9 

(29.0%) 
 

Yes 17 
(81.0%) 

11 
(92.3%) 

327 
(82.8%) 

22 
(71.0%) 

 

Alcohol dependent 
(AUDIT-C) 

    0.229 
 

No 5 
(41.7%) 

3 
(37.5%) 

159 
(49.8%) 

16 
(69.6%) 

 

Yes 7 
(58.3%) 

5 
(62.5%) 

160 
(50.2%) 

7 
(30.4%) 

 

 

The average age was found to be different across groups of victims 

(pedestrian, car driver, motorcycle/ bicycle driver, passenger), F (3, 95) = 4.95, 

p<0.001. The Tukey multiple comparisons performed at the 0.05 significance 

level found that the mean age of pedestrians (M = 43.3, SD = 20.55, N = 21) 

was significant higher than that for car drivers (M = 30.8, SD = 8.59, N = 12), 
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motorcycle/ bicycle drivers (M = 30.78, SD = 11.59, N = 414), and passengers 

(M = 26.71, SD =9.99, N = 31). The mean age for car drivers, motorcycle/ 

bicycle drivers, and passengers were not found to be significantly different 

from each other. The average income level for car drivers, motorcycle/ bicycle 

drivers, and passengers were not found to be significantly different from each 

other, F (3, 95) = 0.650, p=0.583.  

Types of victims (pedestrian, car driver, motorcycle/ bicycle driver, passenger) 

were not significantly associated with educational level, χ2 (6, N=450) = 3.288, 

p=0.772, marital status, χ2 (3, N=460) = 3.781, p=0.286, employment status, 

χ2 (3, N=458) = 3.615, p=0.306, and alcohol use disorder status, χ2 (3, 

N=362) = 4.315, p=0.229. 

6.2. Blood alcohol concentration 

Table 6.2 shows the distribution of BAC among 480 patients admitted to the 

Emergency Department with recent traffic injuries. Among these patients, 312 

(65%) tested positive for alcohol and 276 (57.5%) had a BAC over Vietnam’s 

legal limit of 80 mg/100mL2.  219 (45.6%) of the injured patients had a BAC  of 

150 mg/100 mL or higher.  

Table 6.2: Distribution of BAC among traffic related injured male patients  

BAC mg/dL Frequency Percent Cumulative % 
0 168 35.0 35.0 

1-49 22 4.6 39.6 

50-79 14 2.9 42.5 

80-149 57 11.9 54.4 

≥ 150 219 45.6 100.0 

Total 480 100.0  

                                                
2 Since 1st July 2009 the legal limit in Vietnam has been reduced to 50 mg/100 mL. During the data 
collection period, the legal limit was 80 mg/100 mL.  
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Table 6.3: Blood Alcohol Concentration by individual characteristics 

BAC (mg/100ml)     n (%)  
0 1 – 49 50 – 79 80 – 149 ≥ 150 

Total p 
valuea 

Age <0.05 
18-29  90 

(33.6%) 
9 

(3.4%) 
13 

(4.9%) 
31 

(11.6%) 
125 

(46.6%) 
268 

(100.0%) 
30-39 38 

(35.8%) 
10 

(9.4%) 
0 

(0.0%) 
12 

(11.3%) 
46 

(43.4%) 
106 

(100.0%) 
>=40 40 

(37.7%) 
3 

(2.8%) 
1 

(0.9%) 
14 

(13.2%) 
48 

(45.3%) 
106 

(100.0%) 

 

Education level 0.689 
Secondary 
school or lower 

62 
(33.2%) 

8 
(4.3%) 

6 
(3.2%) 

28 
(15.0%) 

83 
(44.4%) 

187 
(100.0%) 

High school 57 
(33.9%) 

9 
(5.4%) 

6 
(3.6%) 

19 
(11.3%) 

77 
(45.8%) 

168 
(100.0%) 

College/ 
University 

39 
(40.2%) 

3 
(3.1%) 

2 
(2.1%) 

7 
(7.2%) 

46 
(47.4%) 

97 
(100.0%) 

 

Marital Status 
Single 86 

(35.2%) 
9 

(3.7%) 
10 

(4.1%) 
28 

(11.5%) 
111 

(45.5%) 
244 

(100.0%) 
Married  76 

(34.9%) 
12 

(5.5%) 
4 

(1.8%) 
27 

(12.4%) 
99 

(45.4%) 
218 

(100.0%) 

0.580 

Employment status 
No 32 

(39.5%) 
1 

(1.2%) 
3 

(3.7%) 
11 

(13.6%) 
34 

(42.0%) 
81 

(100.0%) 
Yes 129 

(34.0%) 
20 

(5.3%) 
11 

(2.9%) 
44 

(11.6%) 
175 

(46.2%) 
379 

(100.0%) 

0.466 

Income  
(in multiples of Vietnamese 
minimum wage b) 

3 wages or less 63 
(32.1%) 

11 
(5.6%) 

4 
(2.0%) 

26 
(13.3%) 

92 
(46.9%) 

196 
(100.0%) 

4 wages and 
more 

58 
(32.0%) 

6 
(3.3%) 

6 
(3.3%) 

21 
(11.6%) 

90 
(49.7%) 

181 
(100.0%) 

0.729 

Alcohol use 
disorders 

(AUDIT-C)  

     

No 87 
(47.0%) 

10 
(5.4%) 

10 
(5.4%) 

18 
(9.7%) 

60 
(32.4%) 

185 
(100.0%) 

Yes 34 
(19.0%) 

8 
(4.5%) 

3 
(1.7%) 

20 
(11.2%) 

114 
(63.7%) 

179 
(100.0%) 

<0.001 
 

a
 Pearson’s Chi-square 

b 
The  minimum wage in Vietnam (2009) is equivalent to an annual income of US $ 410 

179
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Table 6.3 shows the distribution of BAC by different individual characteristics 

among 480 patients admitted to the Emergency Department with recent traffic 

injuries.  

An association between age group and BAC at hospital admission was found, 

χ2 (8, N=480) = 15.763, p<0.05. Examination of the cell frequency showed that 

the percentage of the group aged 18-29 years that had a BAC of 50 

mg/100mL or greater (63%) was higher than that of the group aged 30-39 

(54.8%) and the group aged 40 or older (59.5%). There was also an 

association between alcohol use disorder status and BAC level, χ2 (4, N=370) 

= 43.983, p<0.001. People with alcohol use disorders (i.e. having AUDIT-C 

score of 5 of more) were more likely to have positive BAC results at hospital 

admission. The percentages of patients with alcohol use disorders who had a 

BAC of 50 mg/100mL or greater (76.6%) and BAC of 150 mg/100mL or 

greater (63.7%) were higher than those of patients without alcohol use 

disorders (47.5 and 32.4%, respectively). 

Blood alcohol concentration; however, was not significantly associated with 

educational level, χ2 (8, N=452) = 5.623, p=0.689, marital status, χ2 (4, N=462) 

= 2.867, p=0.580, employment status, χ2 (4, N=460) = 3.576, p=0.466, and 

income level, χ2 (4, N=377) = 2.038, p=0.729. 
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6.3. Correlates of alcohol related traffic injuries 

All individual characteristic factors were considered in the logistic regression 

model to determine their independent influences on alcohol related traffic 

injuries.  

Table 6.4: Multivariable relationships between alcohol related traffic injuries 

and individual characteristics 

Variables N % 
alcohol 
positive  

Crude 
ORa 

Adjustedb ORa 

(95% CI) c 

Sigd 

SOCIO-DEMOGRAPHIC 

 

Age     0.469 

18-29  268 66.4% 1 Referent  

30-39 106 64.2% 0.91 0.764 (0.446 - 1.308)  

>=40 106 62.3% 0.83 1.022 (0.574 - 1.821)  

Educational level     0.353 

Secondary school 
or lower 

187 66.8% 1 Referent  

High school 168 66.1% 0.97 0.791 (0.517 - 1.210)  

College/University 97 59.8% 0.74 0.680 (0.381 - 1.211)  

Marital Status     0.762 

Single 244 64.8% 1 Referent  

Married  218 65.1% 1.02 1.080 (0.656 - 1.780)  

Employment status     0.180 

Yes 379 66.0% 1 Referent  

No 81 60.5% 0.79 1.619 (0.801 - 3.271)  

Income  
(in multiples of 
Vietnamese 
minimum wagee) 

    0.863 

3 wages or less 196 67.9% 1 Referent  

4 wages and more 181 68.0% 1 1.037 (0.687 - 1.564)  
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ALCOHOL USE DISORDERS AND DRINK-DRIVING 
 
Hazardous drinking 
(AUDIT-C) 

    <0.001 

No 185 53.0% 1 Referent  

Yes 179 81.0% 3.79 2.792 (1.789 - 
4.357) 

 

Driving after drinking 
3 or more drinks 

    0.594 

Monthly or less 127 52.0% 1 Referent  

Two times or more 
a month 

233 76.4% 2.99 1.141 (0.702 - 
1.856) 

 

 

a OR, odds ratio of positive with alcohol before traffic injuries 
b odds ratio mutually adjusted for all other variables in the table 
c CI, confidence interval for true estimate of adjusted odds ratio 
d statistical significance of the adjusted OR 
e the  minimum wage in Vietnam (2009) is equivalent to an annual income 
of US $ 410 179  
f missing data not shown, not all totals to 480 

 

Among 480 patients admitted to the Emergency Department with recent traffic 

injuries, 312 (65%) tested positive for alcohol. At the bivariate level of analysis, 

contextually meaningful and statistically significant associations were noted 

between the prevalence of alcohol related traffic injuries and alcohol use 

disorder (p<0.001) and reported frequency of driving after drinking three or 

more drinks in the past year (p<0.001). The relative odds of being positive for 

alcohol before traffic injuries was 3.79 fold higher among patients classified as 

hazardous drinkers (on AUDIT-C score) compared to those who were not 

hazardous drinkers (95% CI: 2.36-6.07). Relative to patients that reporting 

driving after drinking three or more drinks ‘monthly or less’, patients who 

reported driving after drinking three or more drinks ‘two or more times a month’ 
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had 2.99 fold higher odds of being positive for alcohol at the time of traffic 

injuries (95% CI: 1.89-4.74). 

These factors were considered in a multivariable logistic regression model to 

determine their independent influences on the odds of being alcohol positive at 

the time of traffic injuries. The conclusions based on the bivariate analyses 

described above were confirmed in this model except for the variable of 

reported frequency of driving after drinking three or more drinks. Overall, 

socio-demographic characteristics (age, educational level, marital status, 

employment status, and income level) and reported frequency of driving after 

drinking three or more drinks were not found to be significantly associated with 

being positive at the time of traffic injuries. After taking into account other 

individual factors, there was only a statistically significant association between 

alcohol use disorder and the odds of being positive at the time of traffic injuries 

(OR=2.792, 95%CI: 1.789 - 4.357, p<0.001). The model as a whole accounted 

for 9.9% of the variance in the prevalence of being alcohol positive among 

traffic injured patients, to which the alcohol use disorder variable contributed 

5.0%.   

6.4. Risk of traffic injuries after alcohol consumption estimated 
by case-crossover analysis 

Among 480 patients with recent traffic injuries admitted to the Emergency 

Department, there were 313 patients (65.2%) reported drinking during the 

period 6 hours prior to the traffic injuries.  Using pair matching strategy for 

control data in case-crossover analysis, risk of traffic injuries after alcohol 

consumption was estimated by comparing alcohol use during the 6 hours prior 

to injuries with alcohol use during the same time period on the same day in the 

previous week. The results showed that a total of 186 patients consumed 

alcohol during the period 6 hours prior to the traffic injuries but did not drink 

during the control period and 22 patients drank during the control period but 
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did not drink in the 6 hours prior to injuries (classified as discordant pairs). The 

odds ratios (OR) for sustaining a traffic injury if participants had consumed 

alcohol in the 6 hours prior to being injured was 8.5 (95% CI = 5.34 – 13.51, 

p<0.001). Using the conditional logistic regression to calculate the odds ratios 

for matched pairs (controlling for potential factors of age, education, marital 

status, employment status, income level, alcohol use disorders), participants 

who consumed alcohol in the 6 hours prior to traffic injuries were 8.9 (95% CI 

= 5.10 – 15.39) times more likely to sustain a traffic injury than participants 

who did not drink.  

 

Table 6.5: Matched pair analyses of alcohol consumption 6 hours prior to traffic 

injury and one week prior to injury by number of drinks consumed among 

participants 

Number of standard drinks 
consumed at the same period, 
same day in the week before 

injury 

 
OR 

 
95% CI 

 
p 

Number of 
standard drinks 
consumed in 6h 

prior to injury 
0 1 2-3 4-5 ≥6    

0 133 5 9 5 5 1   
1 4 1 1 1 0 0.80 0.18 – 3.41 1.000 

2-3 66 2 11 3 3 7.33 3.54 – 15.75 <0.001 
4-5 44 2 7 6 2 8.80 3.35 – 25.19 <0.001 
≥ 6 67 1 9 1 26 13.40 5.20 – 37.69 <0.001 

 

Table 6.5 shows the cross-tabulation of the number of drinks consumed in the 

6 hours prior to the injury and the number of drinks consumed in the control 

period. The OR for each level of consumption is presented. Risk of traffic 

injuries was correlated with the number of drinks consumed (p<0.001), except 

at the level of one drink, suggesting a dose-response relationship. In 

particular, the risk increased nearly 9 fold after consuming 4 or 5 drinks and to 

more than 13 fold if the respondent reported consuming 6 drinks or more.  
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6.5. The agreement between self-reported alcohol consumption 
and BAC results    

 

Among 472 patients completing both BAC and interviews, 6 were negative for 

self-reported consumption within 6 hours prior to the injury but had positive 

BACs, while 9 of the 165 patients with negative BACs reported drinking during 

the 6 hours prior to injuries. The Kappa coefficient was 0.930 (95% CI = 0.894 

- 0.965), suggesting a very good agreement between BAC and self-report 

(Table 6.6).  

 

Table 6.6: Self-reported of alcohol consumption and BAC results 

BAC results Self-reported of  

drinking Negative Positive 

Total 

No 156 6 162 

Yes 9 301 310 

Total 165 307 472 
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Furthermore, an analysis using Pearson’s correlation coefficient indicated that 

there is a strong linear relationship between reported number of drinks 

consumed in the 6 hour period prior to traffic injuries and BAC of patients at 

admission, r(463) = 0.68, p<0.001 (Figure 6.1).  
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Figure 6.1. Pearson’s scatter plot of BAC at admission and self-reported 

number of drinks consumed in the 6 hour period prior to traffic injuries 
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Chapter 7. Drinking and driving as a common problem 
among males in Vietnam: a comparison of patrons and 
traffic injured patients on alcohol use, drink-driving 
and perceptions of drink-driving   

 

In developed countries, despite the dramatic decreases of alcohol related road 

traffic crashes over the past three decades, a significant proportion of 

population continue to drink and drive 39, 42, 180. Research indicates significant 

differences exist in the perceptions of drink driving offenders and non-

offenders 181-183. Compared to non-offenders, drink driving offenders are more 

likely to believe that some people drive better after drinking, that it takes more 

alcohol to be legally impaired and that there is an excuse for drink driving 183. 

In developing countries, however; there are very little available data on 

characteristics and perceptions of contemporary drink-drivers. In Vietnam, the 

low level of enforcement 153, 156 and the low rate of recording alcohol status of 

parties involved in road traffic crashes 151, 152 have made it impossible to 

identify the group of drink-driving offenders. Data on perceptions of drivers, 

including drink-drivers, toward drink-driving therefore are very little. The 

predictive characteristics of contemporary drink-drivers remain unidentified.  

This chapter aims to specify the drinking and driving patterns as well as the 

perceptions toward drink-driving among different groups of male drivers. The 

comparisons were made among the four groups: male patrons with BAC lower 

than 0.05%, male patrons with BAC of 0.05% or higher; traffic injured patients 

with BAC lower than 0.05%, and traffic injured patients with BAC of 0.05% or 

higher.  

The sample in this analysis includes 464 male patrons in restaurants and 480 

male traffic injured patients in hospital. Patrons were interviewed at 

restaurants and patients were interviewed at the emergency department.  
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7.1. Blood alcohol concentration of male patrons and male 
traffic injured patients 

Table 7.1 shows the distribution of BAC among patrons and traffic injured 

patients. The proportion of participants who had a BAC over the former legal 

limit (0.08%) and the current legal limit (0.05%) were significantly higher 

among patrons (76.6% and 86.7%, respectively) compared to those among 

injured patients (57.5% and 60.4%, respectively) (p<0.0001). However, the 

proportion of patrons who had a BAC at the level of 0.15 and over was lower 

than that of patients.  

Table 7.1: Distribution of Blood alcohol concentration of patrons and 
traffic injured patients  
 

Patrons Patients 
 Blood Alcohol 
Concentration 

No.  % No.  % 

p 
valuea 

0.00 – 0.049 % 62 13.3 190 39.6 

0.05 – 0.079 % 47 10.1 14 2.9 

0.08 – 0.14 % 171 36.9 57 11.9 

≥ 0.15 % 184 39.7 219 45.6 

Total 464 100 480 100 

<0.0001 

Number (%) having 
BAC over the former 
legal limit of 0.08% 

355 76.6 276 57.5 <0.0001 

Number (%) having 
BAC over the current 
legal limit of 0.05% 

402 86.7 290 60.4 <0.0001 

a Chi square 
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7.2. Patterns of drinking and driving after drinking in the past 

year of patrons in restaurants and traffic injured patients  

Table 7.2 shows patterns of drinking in the past year reported by patrons in 

restaurants and traffic injured patients in hospital. Within the groups of patrons 

and patients, the differences on average age were not significant (p=0.18 and 

p=0.2, respectively). However, among participants who had a BAC of 0.05% 

and over, the average age of patrons (33.8) was significantly higher than that 

of patients (30.5) (Table 7.2).  

The results indicate a majority of patrons in restaurants (70.1%) reported 

drinking more than one time a week in the past year. In comparison, only 

25.8% of traffic injured patients reported drinking more than one time a week. 

In particular, 22.5% of patrons and 11% of injured patients reported drinking 4 

or more times a week in the past year. Patrons and patients who had a BAC of 

0.05% and over had a significantly higher frequency of drinking compared to 

patrons and patients who had a BAC lower than 0.05%. Among participants 

who had a BAC of 0.05% and over, patrons had a significantly higher 

frequency of drinking compared to patients. 

More than two thirds of patrons (72.1%) and one third of injured patients 

(36.7%) reported consuming more than 5 drinks on a typical day when 

drinking. In particular, 24.2% of patrons reported drinking 10 or more drinks on 

a typical drinking day. On a typical day when drinking, patrons and patients 

who had a BAC of 0.05% and over are more likely to drink more than patrons 

and patients who had a BAC lower than 0.05% (p<0.0001). Among 

participants who had a BAC of 0.05% and over, patrons consumed 

significantly more drinks than patients on a typical drinking day (p<0.0001). 

More than half of patrons (53.2%) and 13.3% of injured patients reported 

having six or more standard drinks on one occasion weekly in the past year. 

Patrons and patients who had a BAC of 0.05% and over had a higher 
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frequency of having six or more standard drinks on one occasion compared to 

patrons and patients who had a BAC lower than 0.05%. However, the 

difference was only statistically significant among two groups of patients. 

Among participants who had a BAC of 0.05% and over, patrons had a 

significantly higher frequency of having six or more standard drinks on one 

occasion than patients (p<0.0001). 

Using the short form of Alcohol Use Disorder Identification Test (AUDIT-C) 171 

with a cut-off point of 5 to screen for hazardous drinking, the majority of 

patrons (86%) and more than one third (37.3%) of traffic injured patients were 

scored as hazardous drinkers. Patrons and patients who had a BAC of 0.05% 

and over are more likely to have alcohol use disorders than patrons and 

patients who had a BAC lower than 0.05% (p<0.0001). Among participants 

who had a BAC of 0.05% and over, patrons were more likely to have alcohol 

use disorders than patients (p<0.0001). 

In summary, compared with traffic injured patients, patrons in restaurants had 

a significantly higher frequency of self-reported drinking, consumed more 

drinks on a typical drinking day, and had higher frequency of having six or 

more standard drinks on one occasion.  
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Table 7.2. Patterns of drinking in the past year reported by male patrons in restaurants and male 

traffic injured patients in hospital  

Male patrons (n=464) Male patients (n=480)   
Variables 

  
  

BAC < 0.05 
  n (%) 

 BAC ≥ 0.05 
 n (%) 

p  
value 

BAC < 0.05 
  n (%) 

 BAC ≥ 
0.05 

 n (%) 

p value 

Patrons  BAC ≥ 0.05 
vs.  
Patients BAC ≥ 0.05 

p value 

Age (Mean ± SD) 32.0 
± 10.60 

 

33.8 
± 9.55 

 

0.18 
 
 

32.0 
± 13.95 

 

30.5 
± 10.94 

 

0.2 
 
 

<0.0001 

Drinking in the past year 

Frequency of drinking 
  

  

Monthly or less 
6(9.7) 30(7.6) 70(42.9) 41(16.5) 

2 to 4 times a month 
24(38.7) 78(19.5) 63(38.7) 114(45.8) 

2 to 3 times a week 
26(41.9) 194(48.5) 17(10.4) 54(21.7) 

4 or more times a week 
6(9.7) 98(24.5) 

0.004 
 
 
 

 
 
 13(8.0) 40(16.1) 

<0.0001 
 
 
 
 

 
 

χ2 
= 81.12 

<0.0001 
 
 
 

 
 

Number of standard drinks 
consumed on a typical day 
when drinking 

  

  

1 or 2 
13(21.0) 11(2.8) 45(30.2) 29(11.7) 

3 or 4 
11(17.7) 94(23.5) 59(39.6) 87(35.2) 

5 or 6 
14(22.6) 133(33.3) 38(25.5) 95(38.5) 

7, 8, or 9 
10(16.1) 64(16.0) 4(2.7) 33(13.4) 

10 or more 
14(22.6) 98(24.5) 

<0.0001 
 
 
 
 
 
 
 
 
 3(2.0) 3(1.2) 

<0.0001 
 
 
 
 
 
 
 
 
 

χ2
 = 82.39 

p < 0.0001 
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Table 7.2.  Patterns of drinking in the past year reported by male patrons in restaurants and male traffic 

injured patients in hospital (continued) 

  
Variables 

Male patrons (n=464) Male patients (n=480) 

 

BAC < 0.05 
  n (%) 

 BAC ≥ 0.05 
 n (%) 

p  
value 

BAC < 0.05 
  n (%) 

 BAC ≥ 
0.05 

 n (%) 

p value 

Patrons  BAC ≥ 0.05 
vs.  
Patients BAC ≥ 0.05 

p value 

Frequency of having six or 
more standard drinks on one 
occasion   

  

Never 
7(11.3) 20(5.0) 52(35.6) 52(21.1) 

Less than monthly 
16(25.8) 74(18.5) 56(38.4) 67(27.2) 

Monthly 
8(12.9) 65(16.3) 18(12.3) 76(30.9) 

Weekly 
29(46.8) 217(54.3) 17(11.6) 47(19.1) 

Daily or almost daily 
2(3.2) 24(6.0) 

0.148 
 
 
 
 
 
 
 
 

 3(2.1) 4(1.6) 

<0.0001 
 
 
 
 
 
 
 
 
 

χ2
 = 108.65 

p < 0.0001 

Hazardous drinking (AUDIT-C)     

No 17(30.4) 43(11.5) 97(68.8) 88(39.1) 
Yes 

39(69.6) 331(88.5) 

<0.0001 
 
 

 42(30.2) 137(60.9) 

<0.0001 
 
 

 

χ2 
= 62.69 

p < 0.0001 
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Table 7.3 shows patterns of driving after drinking in the past year reported by 

patrons in restaurants and traffic injured patients in hospital. The results shows 

a very high rate of driving after drinking with more than two third (77.1%) of 

patrons and nearly half (48.5%) of traffic injured patients reporting driving after 

drinking three drinks two times or more a month. Compared to patrons and 

patients who had a BAC lower than 0.05%, patrons and patients who had a 

BAC of 0.05% and over indicated a significantly higher frequency of driving 

after drinking, either after one standard drink or after three drinks.  
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Table 7.3. Reported driving after drinking in the past year of male patrons in restaurants and male traffic 

injured patients in hospital 

Male patrons (n=464) Male patients (n=480) 
  
Variables 

  

BAC < 0.05 
  n (%) 

 BAC ≥ 0.05 
 n (%) 

p  
value 

BAC < 0.05 
  n (%) 

 BAC ≥ 0.05 
 n (%) 

p value 

Patrons  BAC ≥ 0.05 
vs.  
Patients BAC ≥ 0.05 

p value 

Frequency of driving after 
drinking one drink 

  

  

Never 
3(5.3) 6(1.5) 6(4.2) 6(2.6) 

Monthly or less 
10(17.5) 44(11.1) 48(33.3) 40(17.3) 

2 to 4 times a month 
26(45.6) 167(42.1) 62(43.1) 105(45.5) 

2 to 3 times a week 
14(24.6) 139(35.0) 13(9.0) 38(16.5) 

4 or more times a week 
4(7.0) 38(9.6) 

0.251 
 
 
 
 
 
 
 
 
 
 

 15(10.4) 42(18.2) 

0.0001 
 
 
 
 
 
 
 
 
 

 
 

 
χ2 

= 31.81 
p < 0.0001 

 

Frequency of driving after 
drinking three or more  drinks 

  

  

Never 
8(13.3) 10(2.5) 33(24.6) 10(4.4) 

Monthly or less 
14(23.3) 72(18.3) 36(26.9) 48(21.2) 

2 to 4 times a month 
17(28.3) 103(26.1) 45(33.6) 96(42.5) 

2 to 3 times a week 
12(20.0) 135(34.3) 11(8.2) 42(18.6) 

4 or more times a week 
9(15.0) 74(18.8) 

0.001 
 
 
 
 
 
 
 
 
 9(6.7) 30(13.3) 

<0.0001 
 
 
 
 
 
 
 
 
 

 
χ2

 = 29.14 
p < 0.0001 
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7.3. Estimated number of drinks consumed to drive legally 
and safely among male patrons in restaurants and male 
traffic injured patients  

 

More than half of respondents overestimated the number of drinks that can 

be consumed in one hour to drive legally, with 52.4% of patrons and 52.7% 

of patients indicating that they could drink four standard drinks or more in 

one hour and legally drive after that. The proportion of respondents who 

overestimated the number of drinks consumed to drive legally was 

significantly higher among male patients who had a BAC of 0.05% and over 

(58.3%) compared to that of 44% among patients with BAC lower than 

0.05% (p=0.023). The difference between two groups of patrons in 

estimated number of drinks consumed to drive legally was not statistically 

significant (p=0.12) (Figure 7.1). 
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Similarly, a high proportion of respondents overestimated the number of 

drinks that can be consumed in one hour to drive safely, i.e. driving without 

resulting in traffic crash. About two third of patrons (68.1%) and patients 

(64.6%) indicated that they could drink four standard drinks or more in one 

hour and safely drive after that. Within each group (patrons or patients), 

respondent who had a BAC of 0.05% and over were more likely to 

overestimate the number of drinks consumed to drive safely (p<0.01) 

(Figure 7.2). 
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7.4. Perceived risks, perceived peer’s and family’s approval 
of drink-driving, plan ahead and using alternative transports 
to avoid drink-driving  

 

The literature suggested there might be differences in perceptions of male 

patrons and male traffic injured patients. In this section, two-way ANOVA 

analyses were performed to determine if there is a difference in a) 

perceived risk measures, b) perceived peers’ approval of drink-driving, and 

c) planning ahead to avoid drink-driving, and using alternative transports to 

avoid drink-driving among the four groups of male drivers. In the presence 

of a significant diference, multiple comparisons were performed using 

Tukey procedure at the α=0.05 significant level. 

Perceived risk of respondents was examined in terms of three themes: legal 

risk, physical risk, and social risk. There were two questions for each theme 

in which each question was scored from 1 to 5. For all questions used in this 

section, answers were coded from 1 [highest perceived risk] to 5 [lowest 

perceived risk]. The mean score thus ranked from 2 to 10. The higher the 

score is, the lower the perceived risk.  

7.4.1. Perceived risks of drink-driving 

Perceived legal risks 

Table 7.4. Group means on perceived legal risk  

BAC < 0.05 BAC ≥ 0.05 Marginal  

Mean SD Mean SD Mean SD 

Male patrons (n=464) 8.50 2.535 9.58 2.538 9.04* 0.174 

Male patients (n=480) 8.09 2.591 8.52 2.265 8.31* 0.125 

Marginal 8.30* 0.189 9.05* 0.101 8.91 2.542 

 
* Significant at 0.01 level 
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Regarding to perceived legal risk, the test for interaction was not significant, 

F(1, 837) = 2.269, p=0.132. The main effect for group was significant, F(1, 

837)=11.554, p=0.001, where it is seen that patrons indicated a lower 

perceived legal risk than patients. Similar, the main effect for BAC level was 

significant, F(1, 837)=12.264, p<0.001, where it is seen that respondent 

who had a BAC of 0.05 or over indicated a lower perceived legal risk (Table 

7.4 and Table 7.5).  

Table 7.5. Tests of Between-Subjects Effects of Total perceived legal risk 
scores 
 

Source 

Type III Sum 

of Squares Df 

Mean 

Square F Sig. 

Corrected Model 319.140(a) 3 106.380 17.426 .000 

Intercept 39873.941 1 39873.941 6531.689 .000 

Group 70.533 1 70.533 11.554 .001 

BAC 74.869 1 74.869 12.264 .000 

Group * BAC 13.850 1 13.850 2.269 .132 

Error 5109.626 837 6.105     

Total 72153.000 841       

Corrected Total 5428.766 840       

 
a  R Squared = .059 (Adjusted R Squared = .055) 

 
 
Perceived physical risks 

With regard to perceived physical risk, the test for interaction was not 

significant, F(1, 802)= 0.498, p=0.480. The main effect for group was 

significant, F(1, 802) = 11.366, p=0.001, where it is seen that patrons 

indicated a lower perceived physical risk than patients. Similar, the main 

effect for BAC level was significant, F(1, 837)= 10.463, p=0.001, where it is 

seen that respondent who had a BAC of 0.05 or over indicated a lower 

perceived physical risk (Table 7.6. and Table 7.7.). 
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Table 7.6. Group means on perceived physical risk  

BAC < 0.05 BAC ≥ 0.05 Marginal  

Mean SD Mean SD Mean SD 

Male patrons (n=464) 8.31 2.235 9.03 1.718 8.67* 0.151 

Male patients (n=480) 7.82 2.566 8.28 2.125 8.05* 0.105 

Marginal 8.06* 0.162 8.66* 0.086 8.51 2.125 

 

* Significant at 0.01 level 
 
Table 7.7. Tests of Between-Subjects Effects of Total perceived physical 
risk scores 

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Corrected Model 184.437(a) 3 61.479 14.296 .000 

Intercept 35698.703 1 35698.703 8301.056 .000 

Group 48.879 1 48.879 11.366 .001 

BAC 44.995 1 44.995 10.463 .001 

Group * BAC 2.143 1 2.143 0.498 .480 

Error 3449.002 802 4.301     

Total 61986.000 806       

Corrected Total 3633.439 805       

 
a  R Squared = .051 (Adjusted R Squared = .047) 
 

 
Perceived social risks 

Related to perceived social risk, the test for interaction was not significant, 

F(1, 765)= 0.190, p=0.663. The main effect for BAC level was significant, 

F(1, 765) = 7.735, p=0.006, where it is seen that respondent who had a 

BAC of 0.05 or over indicated a lower perceived social risk than respondent 

who had a BAC lower than 0.05. The main effect for group; however, was 

not significant, F(1, 765)= 0.359, p= 0.549 (Table 7.8. and Table 7.9.). 
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Table 7.8. Group means on perceived social risk  

BAC < 0.05 BAC ≥ 0.05 Marginal  

Mean SD Mean SD Mean SD 

Male patrons (n=464) 7.96 1.958 8.40 1.781 8.18 0.158 

Male patients (n=480) 7.76 2.460 8.37 2.154 8.07 0.105 

Marginal 7.86* 0.168 8.39* 0.088 8.23 2.084 

 
* Significant at 0.01 level 
 
 
Table 7.9. Tests of Between-Subjects Effects of Total perceived social risk 
scores 
 

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Corrected Model 53.149(a) 3 17.716 4.127 .006 

Intercept 31568.135 1 31568.135 7354.507 .000 

Group 1.541 1 1.541 .359 .549 

BAC 33.201 1 33.201 7.735 .006 

Group * BAC .813 1 .813 .190 .663 

Error 3283.650 765 4.292     

Total 55442.000 769       

Corrected Total 3336.798 768       

 
a  R Squared = .016 (Adjusted R Squared = .012) 
 

In summary, compared to patients, patrons indicated a significantly lower 

perceived risk in terms of legal and physical risk. The difference in 

perceived social risk was not significant between the two groups. On the 

other hand, respondents who had a BAC of 0.05 or over indicated a lower 

perceived risk in terms legal, physical and social risk. 
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7.4.2. Perceived peer and family disapproval of drink-driving 
among male patrons in restaurants and male traffic injured 
patients  

In terms of perceived peer and family disapproval of drink-driving, the mean 

score ranked from 2 to 8. The higher the score is, the more likely there is 

disapproval. The test for interaction was not significant, F(1, 864)= 0.304, 

p=0.582. The main effect for group was significant, F(1, 864) = 4.514, 

p=0.034, where it is seen that patrons indicated a higher perceived peer 

and family disapproval of drink-driving than patients. Similarly, the main 

effect for BAC level was significant, F(1, 864)= 6.158, p=0.013, where it is 

seen that respondent who had a BAC below 0.05 indicated higher 

perceived peer and family disapproval of drink-driving (Table 7.10. and 

Table 7.11.). 

 

Table 7.10. Group means on perceived peer and family disapproval of 

drink-driving 

BAC < 0.05 BAC ≥ 0.05 Marginal  

Mean SD Mean SD Mean SD 

Patrons (n=464) 5.10 1.315 4.92 1.019 5.01** 0.075 

Patients (n=480) 4.95 1.264 4.67 1.033 4.81** 0.055 

Marginal 5.02** 0.082 4.80** 0.044 4.87 1.101 

 
** Significant at 0.05 level 
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Table 7.11. Tests of Between-Subjects Effects of Total perceived peer’s 

and family’s disapproval of drink-driving scores 

Source 

Type III Sum 

of Squares Df 

Mean 

Square F Sig. 

Corrected Model 15.166(a) 3 5.055 4.216 .006 

Intercept 13335.800 1 13335.800 11121.072 .000 

Group 5.413 1 5.413 4.514 .034 

BAC 7.385 1 7.385 6.158 .013 

Group * BAC .364 1 .364 .304 .582 

Error 1036.063 864 1.199     

Total 21597.000 868       

Corrected Total 1051.229 867       

 
a  R Squared = .014 (Adjusted R Squared = .011) 

 

7.4.3. Planning ahead to avoid drink-driving, and using 
alternative transports to avoid drink-driving among male patrons 
in restaurants and male traffic injured patients  

 

With regard to planning ahead to avoid drink-driving, and using alternative 

transports to avoid drink-driving, the scored ranged from 2 to 8. The higher 

the score is, the higher the frequency of planning ahead and using 

alternative transports to avoid drink-driving. The test for interaction was not 

significant, F(1, 818) = 0.002, p=0.968. The main effect for group was 

significant, F(1, 818) = 46.708, p<0.001, where it is seen that patrons 

indicated a higher frequency of planning ahead and using alternative 

transports to avoid drink-driving than patients. The main effect for BAC 

level; however, was not significant, F(1, 818)= 0.000, p= 0.992 (Table 7.12. 

and Table 7.13.). 
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Table 7.12. Group means on planning ahead to avoid drink-driving and 

using alternative transports to avoid drink-driving 

BAC < 0.05 BAC ≥ 0.05 Marginal  

Mean SD Mean SD Mean SD 

Male patrons (n=464) 3.56 1.742 3.56 1.349 3.56* 0.100 

Male patients (n=480) 2.73 1.369 2.72 1.248 2.73* 0.069 

Marginal 3.14 0.108 3.14 0.056 3.15 1.412 

 
* Significant at 0.01 level 
 

Table 7.13. Tests of Between-Subjects Effects of Total score of planning 

ahead and using alternative transports to avoid drink-driving 

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Corrected Model 142.822(a) 3 47.607 26.046 .000 

Intercept 4877.992 1 4877.992 2668.726 .000 

Group 85.374 1 85.374 46.708 .000 

BAC .000 1 .000 .000 .992 

Group * BAC .003 1 .003 .002 .968 

Error 1495.169 818 1.828     

Total 9805.000 822       

Corrected Total 1637.991 821       

 
a  R Squared = .087 (Adjusted R Squared = .084) 

 

In summary, the proportion of participants who had a BAC over the legal 

limit (0.08% and 0.05%) were significantly higher among patrons compared 

to those among injured patients. However, the results might not be 

comparable as BAC was not measured in the same way among the two 

groups. There might be potential confounding of testing BAC soon after 

drinking for patrons while testing among patients were only conducted after 

their arrival at hospital. The difference in time windows of testing after 
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drinking (about 10-15 minutes among patrons and might be up to 6 hours 

among patients) may be one of the main factors underlying the higher 

BACs for patrons.    

Regarding drinking patterns and perceptions, the conclusion from this 

analysis is that compared to patients, patrons were more likely to report 

hazardous drinking with higher frequency of drinking, consuming more 

drinks on a typical drinking day, and higher frequency of having six or more 

standard drinks on one occasion. Patrons also reported a significantly 

higher frequency of driving after drinking. Patrons indicated significantly 

lower perceived risk (in terms of legal risk, physical risk), higher perceived 

peer’s and family’s disapproval of drink-driving, and higher frequency of 

planning ahead and using alternative transports to avoid drink-driving. 

Response bias should be considered when interpreting these findings. As 

drinking seems to be socially accepted in Vietnam, alcohol dependence is 

not. Male patrons thus may be more likely to over-report their drinking but 

patients tend to minimize their alcohol dependence in order to avoid being 

considered as alcoholics. Response bias due to the difference in interview 

settings should be taken account when interpreting the large differences in 

self-reported perceived risk of patrons and patients. In the hospital, patients 

after traffic injury might have gained awareness thus reporting higher 

perceived risk toward drink-driving.  
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Chapter 8. Discussion and Conclusions 

 

One contribution of this study is that it has helped to determine the scale of 

the drink-driving problem in contemporary Vietnam. The high prevalence of 

drinking among male patrons in this study is consistent with findings from 

the epidemiological survey of Giang et al. 184 conducted in rural Vietnam. 

What is more striking is the pervasive social norms for driving after drinking.  

In this study, we found a high proportion of male patrons leaving 

restaurants with a BAC over the legal limit. Comparison with other countries 

is difficult as very few studies that have attempted to measure the BAC of 

patrons at restaurants. The incidence of male patrons who had BAC over 

0.05g/100ml (86.7%) and over 0.08g/100ml (76.6%) in Central Vietnam is 

much higher than those found among patrons in Israel, where 19% had 

BAC ≥ 0.05 and 5% had BAC ≥ 0.10 when exiting the pub 185. In a study of 

New Zealand college students 186, over 60% of respondents in similar 

circumstances had estimated BAC over 0.08g/100ml.  

Interestingly, a very low percentage of respondents who had a BAC over 

the legal limit of 0.08% reported feelings of nausea or a perceived decrease 

in driving capacity. This is consistent with the findings of Sullivan et al. in 

the United States 187 who reported a lack of a significant association 

between alcohol-related symptoms (reported by medical personnel) and the 

effective concentration of alcohol in plasma. Several studies have also 

confirmed the poor ability of drinkers to estimate their intoxication 188, 189. 

 

8.1. Perceptions of drink-driving 

The study also clearly identifies a low level of basic awareness or more 

sophisticated knowledge of the extent to which alcohol consumption 

impairs driving. Regarding the perceptions of safe and legally permissible 
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alcohol use, generally a high proportion of respondents overestimated the 

number of drinks that can be consumed in one hour to drive legally or 

safely. By comparison, a study in New Zealand showed that only 5.8% of 

respondents over-estimated how much alcohol they could consume and 

remain under the permissible BAC 188.   

Vietnamese men generally perceived the possibility of being caught or 

suffering a punishment for drink–driving to be very low. There are several 

reasons for the current low enforcement of drink-driving in Vietnam 

including a traffic police force that is spread too thinly (especially in 

comparison to the number of motorcyclists) and a lack of necessary 

breath/blood alcohol measuring equipment  153, 156. By legislation, drivers 

who are under the influence of alcohol are technically not eligible for health 

insurance reimbursement or insurance compensation in the case of an 

accident. However, in hospitals across the country, patients BAC is not 

routinely obtained in congested and busy Emergency Departments.  

Therefore, despite the fines and other consequences specified in 

legislation, the low probability of legal and social consequences does not 

act as a deterrent, with few drivers expecting that the law will be enforced. 

A high proportion of the Vietnamese men indicated that their friends and 

families were unlikely to disapprove of their drink-driving behaviour. Nelson 

et al. 190  found that attitudes and social factors, including the influence of 

friends and wives/girlfriends in particular, are associated with drink-driving 

avoidance in high risk drink-drivers. It has also been shown that increases 

in general prevention (moral inhibitions and socialization of preventive 

habits), together with increases in general deterrence (fear of punishment), 

could help to control alcohol-impaired driving 16, 191. Survey research has 

shown significant population changes in these beliefs and attitudes are 

associated with changes over time in alcohol-related traffic fatalities 16, 117, 

192.  
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A very high proportion of respondents reported never planning ahead to 

avoid drink-driving. Most reported that they usually drove back home by 

themselves after drinking. These figures are in contrast to those in 

developed countries. For example, in Australia, 86.6-89.3% of people 

would plan ahead not to drink if driving, and 93.3 – 94.9% would take 

alternative transport if they had been drinking 193.  

Although making plans in advance to avoid drink-driving has been highly 

correlated with actually avoiding drink-driving in other countries 190, 194, 

there is considerable resistance to planning alternatives to drink-driving in 

Vietnam. The desire to conform to “group pressure” is strong, motorcycle 

ownership is an important social marker and risks associated with leaving a 

motorcycle overnight are unacceptable. Peer pressure encourages people 

drinking together to match the quantity of alcohol consumed, making it 

difficult for individuals to keep their consumption under the limit. Conformity 

extends to behaviours on leaving the drinking venue, with reluctance to do 

differently from one’s peers ensure that drink driving is a norm.  

Motorcycle ownership remains the main means of transport and security 

concerns discourage people to leave it at the drinking venue. The 

designated driver model, which has been shown to be effective in high car 

ownership settings, is less practical in Vietnam, where motorcycles 

represent 95% of the more than 22 million registered vehicles 23. In a study 

of motorcycle crashes in Thailand in which only one person on the 

motorcycle had been drinking, in 39 of the 40 cases, it was the motorcycle 

operator who had been drinking 55. In Vietnam, even if a designated 

motorcycle driver model was adopted, and half the group intended to 

restrict their drinking, peer pressure to drink excessively is a significant 

deterrent to safe behavior.  

The data from the sample of injured male patients in hospital indicated 

broadly similar patterns of drinking and driving to those found among 

patrons. These findings corroborate the current context of drinking and 
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driving in Vietnam, with a high prevalence of drinking and drink-driving and 

a majority of accident victims having poor knowledge of safe and legally 

permissible alcohol use, and a low perceived risk of drinking and driving. 

The evidence from patients also indicates a huge gap in prevention skills in 

terms of planning ahead or using alternative transport to avoid drink-driving. 

Although the BAC levels and some behavioral measures were broadly 

similar between the two groups, there were some substantial differences in 

the self-report of patrons and patients. Compared to patients, patrons were 

more likely to report being hazardous drinkers with, higher frequency of 

drinking, consuming more drinks on a typical drinking day, and higher 

frequency of having six or more standard drinks on one occasion. 

Response bias should be considered when interpreting these findings. The 

author proposes that while drinking seems to be socially accepted in 

Vietnam, alcohol dependence is not. Drinking might be seen as part of a 

highly desirable social life 52 and where Vietnamese male identity continues 

to be expressed 145. In the interview in restaurants, male patrons thus may 

be more likely to over-report their drinking. However, in a hospital setting, 

patients tend to minimize their alcohol dependence in order to avoid being 

considered as alcoholics. Minimizing behavior in reporting their drinking 

problem might help the patient to avoid the negative effects of the 

judgment of doctors. In addition, this might serve as an “acceptable 

excuse” for the recent traffic injury, i.e. the injury occurred due to an 

unusual drinking occasion 60, 195, 196.  

Results also show that patients indicated significantly higher perceived risk 

toward drink-driving. Again, response bias should be taken account when 

interpreting these findings as the interview settings were different. In the 

hospital, patients after traffic injury might have gained awareness thus 

reporting higher perceived risk toward drink-driving. It has been shown that 

experiencing a personal consequence of drinking and driving is associated 

with perceiving negative consequences of drinking and driving 197.  
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Response bias should also be considered when interpreting the finding that 

patients reported lower perceived peer and family disapproval of drink-

driving. However; aside from potential bias, it should be noted that attitudes 

and social factors, including the influence of peers and family are 

associated with drink-driving avoidance in high risk drink-drivers 190. The 

findings suggested that the traffic injured patients in this study, compared to 

general male patrons, were more likely to be surrounded by the group that 

do not tend to disapprove of drinking and driving. Interventions thus should 

not only target offenders but should also focus on changes in beliefs and 

attitudes toward drinking and driving among high risk groups 16, 117, 192. As 

there are very little available data in this field in Vietnam, further research is 

recommended.  

Compared to male patrons, male traffic injured patients reported lower 

frequency of planning ahead and using alternative transport to avoid drink-

driving. Discounting response bias, this finding suggests the potential 

influence of peers and family to drink-driving avoidance in high risk drink-

drivers 190. In Vietnam, the desire to conform to “group pressure” is strong 

and significantly affects drinking patterns of individuals 198, 199. There is thus 

considerable resistance to individuals in the group to plan ahead or using 

alternative transport to avoid driving after drinking in Vietnam if these are 

not the common behavior among their group.  

 

8.2. Risk of traffic injuries after alcohol consumption in 

Vietnam  

This is the first study in Vietnam to estimate the risk of traffic injury after 

alcohol consumption among patients admitted to the Emergency 

Department in Central Vietnam. The results showed the rate of patients 

with BAC above the limit of 0.05g/100mL (60.4%) was higher than results 

obtained by analyzing blood alcohol concentration (blood sample) in a 
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previous study in Vietnam. For instance, the prevalence was 34% in a 

sample of 500 fatal crashes from 2001 to 2003 in a study of the National 

Forensic Medicine Institute 153, and was 33.4% among patients with traffic 

injuries in two hospitals in Hanoi 154.  

The level of self-reported drinking prior to traffic injury (65.2%) in our study 

was much higher compared to estimates of the National Traffic Safety 

Committee 1 which indicated that alcohol was involved in only 6% of road 

traffic crashes, or the results of the household survey conducted by the 

Health Strategy and Policy Institute 3 in which alcohol was estimated to be 

implicated in about 7.3% of road traffic crashes in Vietnam. There might be 

biases in making these comparisons as the window period of drinking might 

be different among studies. In the current study we asked respondents 

about their drinking during the period 6 hours prior to the traffic injuries 

while the drinking period window was not explicit in other investigations 1, 3. 

The proportion of patients with BAC above the limit of 0.05g/100mL 

(60.4%) in our study is considerably higher than findings in other countries 

such as the Republic of South Africa (26 - 31%) 59, Thailand (44%) 60, or in 

the study of WHO in 10 countries (18,1%) 15. The proportion of patients 

who reported drinking prior to injury (65.2%) were also higher compared to 

the estimations in the “World report on road traffic injury prevention” of the 

WHO in 2004 4. In the WHO report, between 8-29% traffic related injured 

drivers (non-fatal) reported drinking before their road traffic crashes. What 

is more striking is the high prevalence of injured patients who had a BAC of 

150 mg/100 mL or greater in Central Vietnam study (45.6%). At this 

intoxication level, driving skills are severely impaired 200 which provides a 

clear explanation for the high prevalence of traffic injuries in Vietnam and 

reveals the magnitude of alcohol as a risk factor to the population of the 

country.  

It is important to note that young male people are most at risk. Among 480 

patients admitted to the Emergency Department with recent traffic injuries, 
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268 (55.8%) were in the group aged 18-29 years. The group aged 18-29 

years that had a BAC of 50 mg/100mL or greater (63%) was also higher 

than that of the group aged 30-39 (54.8%) and the group aged 40 or older 

(59.5%).  

It is important, when interpreting findings of this study, to keep in mind the 

potential selection biases due to the emergency department study setting 

and the time frame of data collection (from 5.00 PM to 7.00 AM the next 

day) in hospital. First, like other studies conducted at emergency 

departments, cases in this study cannot be assumed to be representative 

of other traffic injured people who die on the scene or those who do not 

seek medical treatment. Second, alcohol use is more prevalent among 

drivers at night 73 and thus the prevalence of drivers with BAC over the 

legal limit is usually higher. In a study in Thailand 201, the prevalence of 

motorcycle drivers having BAC exceeding 50mg/dl was 2.4% in the time 

from 13.00 to 15.00h; 3.8% in the period 17.00-19.00h and up to 19.2% 

during the time 22.00 - 24.00h. In Australia, the percentage of drivers with a 

BAC greater than 50mg/dl varied throughout the day, i.e. less than 1% 

between 0900 and 1500hrs; 2-4% between 1500 and 2100 hrs; 12-16% 

between 2100 and 0300 hrs; and 3-7% between 0300 and 0900 hrs 202. 

Had the present data been collected during a 24 hour period, the 

proportions with BAC above the legal limit are likely to have been lower.  

However, one remarkable observation in this study was the lack of 

significant difference in the proportion of male patrons who had a BAC of 

50mg/dl or over prior to exiting their drinking place during lunch time 

(83.2%) or dinner time (88.2%) (p=0.4). The author proposes that the 

selection bias might only affect the number of patients that are alcohol 

positive but not the distribution of BAC, except perhaps among drivers and 

patients injured in the morning. Nonetheless, studies that recruit patients 

during 24 hours are recommended. 
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The case-crossover analysis indicated that the risk of traffic injury 

increased more than 13 fold when six or more drinks were consumed prior 

to driving. The dose-response analysis showed there was not a significant 

increase when patients had a single drink, which is consistent with studies 

from Mexico 163. In a large study, Vinson et al. 81 identified a dose–

response relationship between consuming as few as 1–2 alcoholic drinks 

and risk of injury (OR = 1.8; 95% CI =1.3–2.6).  This study compared the 

drinking patterns of participants who had consumed one drink within the 6 

hours before the injury with their drinking the day before. A recent study, 

with a large sample of patients with nonfatal injuries attending 10 

emergency departments worldwide found that the risk of injury increased 

when patients had a single drink (OR = 3.3; 95% CI = 1.9–5.7). Taken 

together, the data from categorical and continuous variables in this study 

generally were consistent with findings from previous studies in developed 

countries where the impact of two or more drinks was assessed 15, 81, 176 

and confirms the clear dose–response relationship between alcohol 

consumption and the risk of traffic injury.  

Among patients who reported drinking within the 6 hour period before traffic 

injuries, most of the cases sustained traffic injuries within 30 minutes of 

their last drink and less than 10% of cases had sustained traffic injuries 

after more than two hours of their last drink. This might be due to the fact 

that the majority of people consumed alcohol when going out and often 

drove home immediately after their last drink. BAC decreases by about 

0,01g/100ml every 40 minutes 203. Given the dose-response relationship 

between BAC and risk of traffic injuries found in this study, it is suggested 

that a prolonged rest after drinking to decrease the BAC might help to 

reduce the risk of traffic injuries.  

Similar to findings reported in previous studies 9, 14, 78, 79, 81, 82, the case-

crossover analysis in Vietnam offered the advantage of eliminating 

interpersonal confounding and problems in selecting control groups. As the 
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patients serve as their own control, the procedure removes confounding 

from some uncontrollable determinant of patient outcomes, such as age, 

socio-economic status, and geographical figures. As it was not necessary 

to recruit control group, the case-crossover design helped to assure the 

feasibility of the study in terms of time and cost. From the statistical 

perspective, the pair-matching in case-crossover design is more powerful 

compared to group-matching (as in a randomized trial) 14.  

There are concerns related to bias in the case-crossover design. First, data 

on the risk of traffic injury after alcohol consumption are affected by recall 

biases. As the patients usually recall more accurately recent alcohol 

consumption than that in control period, the risk could be overestimated. 

The over-estimation of risk; however, would be lower if respondents 

minimize their drinking prior to the injury. Second, as the information on 

exposure was collected through interviewing, the sample did not include 

patients that could not complete the interview. The estimates thus cannot 

be generalized to severely injured patients as they could not be interviewed 

and therefore are not represented. This might lead to the underestimation 

of the global risk as alcohol was shown to influence the severity of the 

injury 93, 95, 96.  

A common concern in using case-crossover design is the validity of self-

reported alcohol consumption. In this study, the Kappa coefficient was 

0.930 (95% CI = 0.894 - 0.965), suggesting very good agreement between 

BAC and self-reported alcohol consumption. Furthermore, the analysis 

using Pearson’s correlation coefficient showed a significantly strong linear 

relationship between reported number of drinks consumed in the prior 6 

hours and BAC of patients at admission, r(463) = 0.75, p<0.001. The 

validity of self-reported alcohol consumption thus should not be an issue in 

this study. 
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8.3. Implications of this study 

8.3.1. Implications for policy  

The high proportion of traffic injured patients who had a BAC above the 

legal limit demonstrates very clearly a low rate of compliance with existing 

laws on drinking and driving. Male patrons and patients generally perceive 

the possibility of being caught or suffering a punishment for drink–driving to 

be very low.  Similarly, the potential for negative feedback from family 

members regarding self reported drink-driving was also considered to be 

low. These findings are consistent with the cautious acknowledgement of 

drink-driving as a social problem in the country’s policy agenda, and 

reflects the limited capacity for thorough and consistent enforcement of 

road traffic law in Vietnam 1, 156.   

A successful drink driving strategy would ideally require highly visible, 

frequent and random road checks, which include breath testing and blood 

sampling 119. Evidence from other countries has shown that upgrading 

drink-driving to a criminal offence affects social values and individual 

awareness, and thereby influences behavior, particularly if appropriate 

educational and enforcement efforts are in place 118. Lessons from 

developed countries show that the existence of statutes impacts mainly on 

those least likely to drink and drive, while perceptions of the likelihood of 

arrest and individual agreement with the goals of drinking and driving laws 

significantly reduce the propensity for almost everyone 204. Media 

campaigns and national coverage of law enforcement are particularly 

important to increase the perceived probability of being caught and 

punished, giving credibility to sanctions 181. Given the existence of the law 

and the recent lowering in the legally acceptable level from the previous 

BAC threshold in Vietnam (0.08 to 0.05 BAC), it is critical to strengthen 

enforcement along with mass media campaigns to decrease the 

widespread perception of impunity and thereby, to reduce the level of drink-
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driving.  Given the driving profile, the role models utilized in media 

campaigns need to be using two wheeled transport. 

As drinking is very common and socially accepted in Vietnam, especially 

among males, rather than solely targeting drink-driving, it is important to 

call for a more strategic and comprehensive approach to alcohol policy. 

Recently, the Vietnamese Government tasked the Ministry of Health with 

drafting a National Policy on Alcohol-related Harm Prevention and Control. 

It is very important that the National Alcohol Policy should consider and 

include existing effective and cost-effective interventions in which reducing 

drinking and driving is a high priority 205. Viet Nam is in need of a sensible 

and sustainable alcohol policy that can balance the government’s 

commitment to economic growth and a long term public health implications 

of costly treatment. An effective response will need not only the 

government, but also non-governmental organizations to support and hold 

government agencies to account 206. WHO and other stakeholders continue 

to work with road safety stakeholders in Vietnam, providing training 

opportunities and enforcement equipment to police as well as supporting 

the implementation of increased capacity through pilot programs in 

enhanced enforcement for drink-drive prevention 158. Most of all, an 

essential part of the progress is the development of evidence-based alcohol 

policy that is free from commercial interests.  

8.3.2. Implications for prevention  
 

The high proportion of patrons and patients having a BAC above legal and 

safe levels, but a low awareness of the consequences of intoxication, has 

implications for prevention strategies. Clearly, education on responsible 

drinking and beverage service is imperative. In a study in the United States 

among patrons exiting college bars, service to already intoxicated patrons 

was found to be the strongest predictor of alcohol related problems 207. 

There are obvious differences in the context between the United States and 
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Vietnam, particularly with regard to decisions made prior to the event itself. 

In Vietnam,  the most productive intervention would be to encourage people 

not to drive to drinking events and when driving to the event is necessary, 

people should either have a plan for limiting drinking, or have prearranged 

alternative travel 208.  

Rather than solely targeting driving decisions after drinking, a reasonable 

option for education campaigns would be to focus on encouraging 

alternative transport both to and from the venue, relieving drinkers of their 

anxieties around leaving their vehicles unprotected. Given that public 

transport is still not widespread and taxis are not commonly used due to 

cost, our suggestion is to promote the local motorbike taxis (“xe om”) as a 

potential means of alternative transportation. Motorbike taxis are very 

popular in Vietnam for their cheap fares and widespread availability. 

Nonetheless, due to the instability of impaired passengers, warnings about 

the safety and suitability of using this means of transport should be 

developed and clearly communicated. Furthermore, broader campaigns 

aimed at reducing the level of alcohol consumption require attention. As the 

Vietnamese economy is expected to continue to progress well over the next 

few years, leading to higher disposable incomes as well as modern 

lifestyles, consumption of alcohol is projected to continue growing 52. 

Should the level of alcohol consumption continue to rise, injury and other 

negative health consequences will also increase leading to even greater 

social and economic burdens.  

 

8.3.3. Implications for clinical practice 

The high prevalence of hazardous drinking among traffic injured patients 

found in this study has considerable implications for clinical practice in 

terms of prevention. Considering the large number of patients received, in 

Emergency Departments, this setting could be used to screen for alcohol 

use problems and conduct brief intervention with injured or high-risk drivers 
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to reduce future alcohol-related traffic and injury risk. While the 

effectiveness of alcohol screening and brief interventions in primary care 

has been well documented in the research literature 209, there are several 

barriers to the implementation at emergency departments, including the 

lack of time. In the hectic environment of the emergency department, it is 

necessary to quickly and efficiently address the acute problem and make 

decisions on treatment. In Vietnam, which lacks a triage system, the 

workload in emergency departments is even higher due to the admission of 

non-emergency cases. To balance the benefits of the intervention and the 

reality of practice in the emergency department, an approach that takes a 

short time to conduct but is still effective is needed.  

The Alcohol Use Disorders Identification Test (AUDIT) 210 was designed to 

screen patients in primary health care and has been considered to be 

suitable for screening hazardous consumption among the general 

population. The AUDIT has also been found to provide accurate screening 

in some studies in emergency departments 60, 211. In Vietnam, the AUDIT 

has been validated and was suggested to be feasible to use in a rural 

community setting 212. However, this study indicated that the use of ten 

AUDIT questions from this test might not suitable with the busy 

environment of emergency departments in Vietnam. In the pilot study, 

AUDIT-C 171, the short form of the Alcohol Use Disorders Identification Test 

(AUDIT) 210 was used for the first time in Vietnam, to screen for hazardous 

drinkers at the emergency department. Results from our pilot study 

(presented in Chapter 4) which ascertained the diagnostic accuracy of the 

AUDIT-C in a sample of male traffic injured patients are consistent with 

findings in other studies 171, 174, 213.  

The present study supports integration of alcohol screening into a routine 

medical history interview. We found it often took less than one minute to 

score and interpret the AUDIT-C. We agree with Babor and Higgins-Biddle 

(2001) 214 that time-related concerns “fail to give appropriate weight to the 
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importance of alcohol use to the health of many patients and overestimates 

the time required”. Given that alcohol consumption is a major risk factor for 

traffic injuries and many other health problems, it is recommended that the 

value of alcohol screening should not be dismissed due to time concerns. 

The positive feedback during the dissemination of this preliminary study 215 

proposed the AUDIT-C as a much easier instrument compared to the full 

version but is still effective for screening hazardous drinkers in the busy 

setting of an emergency department. 

Brief intervention 

In developed countries, the effectiveness of alcohol brief interventions in 

primary care has been well documented. In the emergency department, 

screening and intervening with a patient, even if brief, generally results in 

the reduction of alcohol consumption and alcohol related traffic injuries 196, 

214, 216-220. However, even in developed countries, physicians in emergency 

departments do not routinely offer screening and brief intervention as part 

of their current clinical practice, nor is brief intervention consistently 

included in emergency medicine curriculum 220. It should take no longer 

than 15 minutes to complete. It has been argued that the value of a brief 

intervention should not be overshadowed by practitioner ambivalence to 

deliver the intervention based on the time involved 214.  

There are very little available data in developing countries on brief 

interventions. However, one could predict that the situation is more 

challenging than for developed countries. In this study, most patients with 

alcohol related traffic injuries did not receive any kind of intervention even 

though many of them indicated evidence of alcohol abuse or hazardous 

drinking. The reasons were not only the matter of lack of time but lack of 

skills and awareness of the practitioner. Given the lack of an existing 

system and trained workforce for such interventions in an emergency 

setting in Vietnam, the introduction of very brief interventions or 

opportunistic interventions to daily practice in emergency department may 
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be reasonable. Very brief interventions are time-limited, patient-centered 

consultations that aim to motivate patients to change their drinking and 

drug use behavior. They typically consist of a single session of information 

and advice, ranging anywhere between 5-20 minutes, and are often 

supported by self-guided patient booklets and details of local services 221. 

In busy emergency departments, with limited staffing and competing 

priorities, it has been recommended to investigate creative ways to provide 

brief interventions, such as utilizing community workers or health workers 

who are less expensive than physicians, nurses, and social workers 220, 222. 

Given the increasing alcohol related problems and the current situation of 

human resources in Vietnam, introducing alcohol and drug counselors, who 

are not necessary mental health specialists, to the current systems at 

emergency departments is sensible. Developing and making available at 

emergency departments self-guided patient booklets and details of local 

services are recommended.  In the longer term, providing training on 

counseling skills to emergency physicians and nurses as well as improving 

their knowledge on psycho-pharmacology and bio-psychosocial effects of 

alcohol is recommended.  

 

8.3.4. Implications for data reporting systems 

Clearly, a high proportion of traffic injured patients have a BAC above the 

legal limit. By legislation, these drivers were technically not eligible for 

health insurance reimbursement or insurance compensation. However, as 

in other hospitals across the country, patients’ BAC was not routinely 

obtained by the staff in the Emergency Department. A lack of necessary 

breath/blood alcohol measuring equipment is the main reason for not 

recording the alcohol involvement in traffic injury. This finding was 

consistent with previous observation in Vietnam 153, 156. 

In the pilot study, we used the ICD-10 Y91 code to record an assessment 

of alcohol involvement in traffic injury. We then analyze the validity of 



 144 

clinical assessment of alcohol intoxication (ICD-10 Y91) compared with 

estimated blood alcohol concentration (BAC) using a breath test. Results 

from this analysis (presented in Chapter 4) indicated a high concordance of 

clinical assessment of intoxication with estimated BAC obtained, especially 

among those not consuming substantial amounts of alcohol prior to the 

admission to emergency department. The specificity and sensitivity were 

100% in distinguishing the patients as intoxicated or not. This suggests the 

ICD-10 Y91 codes provide a valid record of alcohol intoxication in the 

emergency department. The clinical procedures varied depending on the 

condition of the patient and signs of severe intoxication. On average, it took 

less than 2 minutes to assess the level of intoxication of patients. The 

implementation of this clinical assessment appears to depend on staff 

capacity and their motivation. Given the lack of necessary measuring 

instruments and other concern such as the patient cooperation, the cost of 

blood test, legal issues, it is recommended that clinical assessment should 

be routinely implemented. The clinical assessment could provide data for 

documenting the burden of alcohol related traffic injuries in the emergency 

department and tracking changes over time, This was also suggested in the 

previous study of the World Health Organization 223   

8.3.5. Implications for further research 

In this study, data were collected from 5.00 PM to 7.00 AM the following 

day of all days (7/7) of the week. As alcohol use is more prevalent among 

drivers at night 73 201 202, the proportions with BAC above the legal limit are 

likely to have been lower if data were collected during a 24 hour period. 

Studies that recruit patients during 24 hours are recommended. In addition, 

as cases in this study are not generalizable to patients that were not 

interviewed, introduction of BAC to crash victims (non-fatal crash) and 

including BAC measure in crash investigation (fatal crash) are 

recommended.  
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This is the first study in Vietnam to examine the perceptions and social 

norms with regards to drinking and driving. The low level of perception 

toward drink-driving was recorded among participants but with limited 

evidence on associated factors. Further studies to discover the social 

determinants of drink-driving such as socio-economic status are strongly 

suggested. Furthermore, it is necessary to introduce behavioral 

surveillance in Emergency Departments and conduct surveillance research 

to track the changes at macro levels.  

With regards to methodological research, it is important to fully understand 

the self-reported underestimates versus overestimates among patrons and 

patients. Studies with follow up or longitudinal study, e.g. follow up patrons 

and interview some days and some months after the interview at 

restaurant, are recommended.  

There is a call for intervention studies and evaluation research on 

interventions targeting at drink-driving problem in Vietnam. The 

interventions should be conducted at both settings of Emergency 

Department and in the community. As a low level of perception toward 

drink-driving was found in this study, systematic evaluation of educational 

campaigns is needed.  

 

Conclusions 

 

This is the first study of its kind in Vietnam and one of a limited number of 

studies conducted in developing countries that examines the drinking 

patterns, perceptions of drink-driving and the risk of traffic injury after 

alcohol consumption among males. The entire study was conducted in 

hospital and restaurant settings and involved more than one thousand male 

patrons and male traffic injured patients.  
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The results show broadly similar patterns of drinking and driving among 

male patrons and male traffic injured patients with a high frequency of 

drinking and drink-driving reported among the majority of the two groups. 

The proportion of patrons and patients with BAC above the legal limit were 

much higher than found in previous studies in Vietnam and elsewhere. This 

study confirms a dose-response relationship between alcohol consumption 

and the risk of traffic injury. Alcohol consumed before driving increase the 

risk of traffic injury and there was a more than 13 fold increase when six or 

more drinks were consumed. 

The data clearly illustrate the low awareness towards drinking and driving 

among males in Vietnam, with a majority of respondents having low 

knowledge of safe and legally permissible alcohol use, and a low perceived 

risk of drinking and driving. The results also indicate a huge gap in personal 

prevention skills in terms of planning ahead or using alternative transport to 

avoid drink-driving. A low rate of disapproval of drink-driving from peers and 

family was often perceived by patrons and patients.   

The results of this study indicate several important implications for national 

policy, injury prevention, clinical practice, reporting systems, and for further 

research. Most of all, the study provides convincing evidence to policy 

makers, health authorities and the media to help raise community 

awareness and policy advocacy toward the drink-driving problem in 

Vietnam. There is an urgent need for a multi-sector approach to curtail 

drink-driving, especially programs to raise community awareness and 

effective legal enforcement. This study should inform the formulation of 

interventions to reduce drinking and driving in Vietnam and other 

developing countries.   
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FORM 1 
 

 

REGISTRATION, SCREENING AND 

QUESTIONNAIRE AT  

EMERGENCY DEPARTMENT 

 

 

 



 

SECTION A: REGISTRATION AND SCREENING 

 

A01. Case ID number        

 

A02. Hospital admission/registration number      

 

A03. Fieldworker code   

 

A04. Supervisor code   

 

A05.  Date of recruitment d D m m y y 

 

A06.  Time of recruitment (use 24 hour clock) h h m m 

 

A07. Patient’s age (in year)   

 

A08.  Patient’s gender M F 

 

A09. How long ago did the injury occur? (in hours)   

If more than 6 hours, thank and break off 

 

A10. Is this the first treatment for this injury, i.e. not re-attending? Yes No 

If No, thank and break off  

 

A11. Why were you injured? Was it self-harm or an accident? 

Unintentional 

Intentional self-inflicted 

Intentional by someone else 

Legal intervention 

Other (specify ……………………………………….) 

Refused 

 

1 

2 

3 

4 

8 

9 



 

 

A12. How were you injured? 

Being in a vehicle collision 

Fall  

Blunt force injury 

Stab, cut, bite 

Sexual assault 

Choking, hanging  

Drowning, near-drowning 

Burn with fire, flame, heat, hot liquid 

Struck against/caught between 

Poisoning 

Other (specify ……………………………………….) 

Refused 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

99 

If not being in a vehicle collision, thank and break off 

 

A13. What were you doing when you were injured? 

Being hit by a vehicle when I was a pedestrian 

Being in a vehicle collision when I was the driver of car/bus/taxi 

Being in a vehicle collision when I was the rider of a motorcycle/bicycle 

Being in a vehicle collision when I was a passenger of a car/bus/taxi 

Being in a vehicle collision when I was a passenger of a motorbike/bicycle/tri-cycle 

Other (specify ……………………………………….)  

Refused 

 

1 

2 

3 

4 

5 

8 

9 

 

A14. Was consent given? Yes No 

If No, thank and break off 
 

A15. Reasons that consent was not given 

Refuse  

Ventilated  

Too severely injured or unconscious  

Confused 

Too intoxicated to cooperate 

Other (specify ……………………………………….) 

 
1 

2 

3 

4 

5 

8 



 

SECTION B: CLINICAL ASSESSMENT AND BREATH ALCOHOL ANALYSIS 

B01. Case ID number        

 

B02.  Date of assessment d D m m y y 

 

B03.  Time of assessment (use 24 hour clock) h h m m 

 

 

 

INJURY SEVERITY ASSESSMENT - GLASGOW COMA SCALE 

 

B04. Record the highest score that patient achieves 

 



 

BREATH ALCOHOL ANALYSIS 

Now I just need to take a reading with this instrument. When I tell you, take a deep 

breath and hold it for a moment. Blow continuously through the mouthpiece until I tell 

you to stop 

 

B05. Breathalyser level 0.     

 

B06. If a breath alcohol specimen could not be taken, please state the reason 

Refuse  

Ventilated  

Too severely injured or unconscious  

Confused 

Too intoxicated to cooperate 

Other (specify ……………………………………….) 

 

1 

2 

3 

4 

5 

8 

 

DIAGNOSIS AND PROGNOSIS 

B07. Diagnosis of Doctor in charge: 

………………………………………………………… 

………………………………………………………………………………………………. 

B08. Prognosis of Doctor in charge: ……………………………………………………….. 



 

SECTION C: DRINKING PRIOR TO INJURY 

C01. In the 6 hours before and up to your injury/accident, did you have any alcohol to 
drink – even one drink? 

Yes 

No [skip to Section D]  

Can’t remember 

Refused 

 

1 

2 

8 

9 

 

What time did you start drinking? C02.  

Time (use 24 hour clock) h h M m 

 

C03.  What time did you have the last drink?  

 Time (use 24 hour clock) h h M m 

 

C04. How many hours/minutes occurred between the time you had 
your last drink and the time the accident/injury happened?  

h h M m 

 

C05. Where did you drink? 

Own home 

Someone else’s home 

Restaurant, hotel, bar, tavern, other drinking place 

Work place 

At an outdoor public place, e.g. park, street, beach 

Other (specify ……………………………………….) 

Refused 

 

1 

2 

3 

4 

5 

6 

9 

 



 

Now I would like to know about what you drank in the 6 HOURS before you were injured 

C06 In the 6 hours before you were injured, what did you have to drink? What size was the 
container(s)? And how many such drinks did you have? 

Drink* Size of container No. of 

containers 

Absolute 

alcohol per 

container 

Absolute 

alcohol  

total 

Glass, standard can or bottle (330ml)  16ml  

Large handle, big can or bottle 
(500ml) 

 24ml  

Normal beer 
(~5%) 

1Yes    

2No Jug (1 litre)  48ml  

Glass (150ml)  16ml  

Bottle (500ml)  55ml  

Table wine 
(~11%) 

1Yes    

2No 
Bottle (750ml)  80ml  

A small glass (90ml)  16ml  

Bottle (500ml)  90ml  

Fortified 
wines (~18%) 

1Yes    

2No 
Bottle (750ml)  135ml  

A single measure (40ml)  16ml  

Bottle (250ml)  100ml  

Spirits 
(~40%) 

1Yes    

2No 
Bottle (500ml)  200ml  

A single measure (40ml)  24ml  

Bottle (250ml)  150ml  

Strong spirits 
(~60%) 

1Yes    

2No 
Bottle (500ml)  300ml  

Local drink  

(~ ……%) 

1Yes    

2No 

    

Other specify 
…...………… 

    

Refused to answer the question 8  

Don’t know/can’t remember 9 

Total amount of absolute alcohol consumed by patient 
 

* If you are unable to categorize the type of drink, please write down the brand name.  



 

 

C07. On a scale of 0 to 4, with 4 being ‘very severely drunk’ and 0 being ‘not drunk 
at all’, how drunk were you feeling at the time of your injury/accident? 

Y90.3                                            Very severely drunk/Very severely intoxicated 

Y90.2                                                             Severely drunk/Severely intoxicated 

Y90.1                                                    Moderately drunk/Moderately intoxicated 

Y90.0                                                                      A little drunk/Mild intoxicated 

Not drunk at all 

Refused (to specify how drunk) 

 

4 

3 

2 

1 

� 

9 

 

C08. Did you have any alcohol to drink between the time of your injury/accident and 
coming to the Emergency Department? 

Yes 

No 

Refused 

 

1 

2 

9 

 



 

SECTION D: DRINKING EXACTLY ONE DAY BEFORE INJURY 

Now I’m going to ask you about what you were doing yesterday.  

First I would like you to think about where you were and what you were doing exactly 

yesterday at the same time as you had your traffic accident today. 

(Prompt if necessary, i.e. you said you had your traffic accident at 5pm today, Monday. Where 
were you at 5pm yesterday?) 

D01. Think about the time you had your traffic accident (today) and remember the 
same time yesterday. Where were you yesterday? 

Own home 

Other home 

Street, highway 

School 

Restaurant, hotel, bar, tavern, other drinking place 

Work place 

Other (specify ……………………………………….) 

Can’t remember 

 

 

1 

2 

3 

4 

5 

6 

8 

9 

 

D02. Still thinking about yesterday at the same time, did you have any alcohol to 
drink in the 6 hours leading up to this time? 

Yes 

No  

Can’t remember [skip to section E] 

Refused [skip to Section E] 

 
 

1 

2 

8 

9 

 

D03. Are you absolutely sure about your answer? 

Definitely 

Reasonable certain, but not 100%  

Confused about yesterday’s time and activities 

Refused 

 

1 

2 

8 

9 

 
 
 
 
 



 

D04 Still thinking about yesterday at the same time, what did you have to drink? What size 
was the container(s)? And how many such drinks did you have? 

Drink* Size of container No. of 

containers 

Absolute 

alcohol per 

container 

Absolute 

alcohol  

total 

Glass, standard can or bottle (330ml)  16ml  

Large handle, big can or bottle 
(500ml) 

 24ml  

Normal beer 
(~5%) 

1Yes    

2No Jug (1 litre)  48ml  

Glass (150ml)  16ml  

Bottle (500ml)  55ml  

Table wine 
(~11%) 

1Yes    

2No 
Bottle (750ml)  80ml  

A small glass (90ml)  16ml  

Bottle (500ml)  90ml  

Fortified 
wines (~18%) 

1Yes    

2No 
Bottle (750ml)  135ml  

A single measure (40ml)  16ml  

Bottle (250ml)  100ml  

Spirits 
(~40%) 

1Yes    

2No 
Bottle (500ml)  200ml  

A single measure (40ml)  24ml  

Bottle (250ml)  150ml  

Strong spirits 
(~60%) 

1Yes    

2No 
Bottle (500ml)  300ml  

Local drink  

(~ ……%) 

1Yes    

2No 

    

Other specify 
…...………… 

    

Refused to answer the question 8  

Don’t know/can’t remember 9 

Total amount of absolute alcohol consumed by patient # 
 

* If you are unable to categorize the type of drink, please write down the brand name.  

# The total amount of absolute alcohol consumed should be calculated when coding the 
questionnaire 



 

SECTION E: DRINKING EXACTLY ONE WEEK BEFORE INJURY 

In this next section, I’m going to ask you about what you were doing exactly this time one 

week ago.  

First I would like you to think about where you were and what you were doing exactly one 

week ago at the same time as you had your traffic accident today. 

(Prompt if necessary, i.e. you said you had your traffic accident at 5pm today, Friday. Where 
were you at 5pm last Friday?) 

E01. Think about the time you had your traffic accident (today) and remember the 
same time a week ago. Where were you a week ago? 

Own home 

Someone else’s home 

Street, highway 

School 

Restaurant, hotel, bar, tavern, other drinking place 

Work place 

Other (specify ……………………………………….) 

Unknown 

 

 

1 

2 

3 

4 

5 

6 

8 

9 

 

E02. Still thinking about last week at the same time, did you have  

any alcohol to drink in the 6 hours leading up to this time? 

Yes 

No   

Can’t remember [skip to section F] 

Refused [skip to Section F] 

 
 

1 

2 

8 

9 

 

E03. Are you absolutely sure about your answer? 

Definitely 

Reasonable certain, but not 100%  

Confused about yesterday’s time and activities 

Refused 

 

1 

2 

8 

9 

 
 
 
 
 



 

E04 Still thinking about last week at the same time, what did you have to drink? What size 
was the container(s)? And how many such drinks did you have? 

Drink* Size of container No. of 

containers 

Absolute 

alcohol per 

container 

Absolute 

alcohol  

total 

Glass, standard can or bottle (330ml)  16ml  

Large handle, big can or bottle 
(500ml) 

 24ml  

Normal beer 
(~5%) 

1Yes    

2No Jug (1 litre)  48ml  

Glass (150ml)  16ml  

Bottle (500ml)  55ml  

Table wine 
(~11%) 

1Yes    

2No 
Bottle (750ml)  80ml  

A small glass (90ml)  16ml  

Bottle (500ml)  90ml  

Fortified 
wines (~18%) 

1Yes    

2No 
Bottle (750ml)  135ml  

A single measure (40ml)  16ml  

Bottle (250ml)  100ml  

Spirits 
(~40%) 

1Yes    

2No 
Bottle (500ml)  200ml  

A single measure (40ml)  24ml  

Bottle (250ml)  150ml  

Strong spirits 
(~60%) 

1Yes    

2No 
Bottle (500ml)  300ml  

Local drink  

(~ ……%) 

1Yes    

2No 

    

Other specify 
…...………… 

    

Refused to answer the question 8  

Don’t know/can’t remember 9 

Total amount of absolute alcohol consumed by patient# 
 

* If you are unable to categorize the type of drink, please write down the brand name.  

# the total amount of absolute alcohol consumed should be calculated when coding the 
questionnaire 



 

SECTION F: TYPICAL DRINKING HABITS 

Now I’m going to ask you some questions about your typical patterns of alcohol 

use/drinking. Remember that all your answers are confidential 

F01. In the past 12 months, how often did you typically drink any kind of alcoholic 
beverage? 

(Prompt if necessary – glass of beer, home brew, wine, ready –to-drink, cocktails, 
etc) 

Every day 

Nearly everyday 

3 or 4 times a week 

Once or twice a week 

2 or 3 times a month 

About once a month 

6-11 times a year 

1-5 times a year 

No alcohol during last 12 months 

Unknown 

 

 
 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

� 

If No, skip to Section G



 

Now I want you to think of a typical drinking occasion and answer the following 

questions for me 

F02. What do you usually have to drink?  

What size is the container(s)?  

And how many such drinks do you have on a typical drinking occasion? 

Drink* Size of container No. of 

containers 

Absolute 

alcohol per 

container 

Absolute 

alcohol  

total 

Glass, standard can or bottle (330ml)  16ml  

Large handle, big can or bottle 
(500ml) 

 24ml  

Normal beer 
(~5%) 

1Yes    

2No Jug (1 litre)  48ml  

Glass (150ml)  16ml  

Bottle (500ml)  55ml  

Table wine 
(~11%) 

1Yes    

2No 
Bottle (750ml)  80ml  

A small glass (90ml)  16ml  

Bottle (500ml)  90ml  

Fortified wines 
(~18%) 

1Yes    

2No 
Bottle (750ml)  135ml  

A single measure (40ml)  16ml  

Bottle (250ml)  100ml  

Spirits (~40%) 

1Yes    

2No Bottle (500ml)  200ml  

A single measure (40ml)  24ml  

Bottle (250ml)  150ml  

Strong spirits 
(~60%) 

1Yes    

2No 
Bottle (500ml)  300ml  

Local drink  

(~ ……%) 

1Yes    

2No 

    

Other specify 
…...………… 

    

Refused to answer the question 8  

Don’t know/can’t remember 9 

Total amount of absolute alcohol consumed by patient 
 

* If you are unable to categorize the type of drink, please write down the brand name.  



 

SECTION G: BACKGROUND INFORMATION 

G01. What is your current career? 

Student 

Government staff 

Trader 

Worker  

Farmer 

Handcrafter 

Self-employed (e.g. barber/tailor) 

Retired 

Housewife 

Jobless  

Other (specify ……………………………………….) 

Refused 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

� 

11 
12 

 

G02. Could you please tell me your approximate personal 
monthly income? (in thousand VND) 

     

 

G03. What is your marital status? 

Single 

Married  

Divorced 

Widowed 

Other (specify ……………………………………….)  

Refused 

 

1 

2 

3 

4 

8 

9 

 

G04. What is your highest education achieved? 

Never go to school 

Primary school 

Secondary school 

High school 

College/University 

Other (specify ……………………………………….) 

Refused 

 

1 

2 

3 

4 

5 

8 

9 



 

 

 

 

 

 

 

 

 

 

FORM 2 
 

 

QUESTIONNAIRE AT WARD  



 

SECTION M: REGISTRATION AND CONTACT DETAILS 

M01. Case ID number        

 

M02. Hospital admission/registration number      

 

M03. Fieldworker code   

 

M04.  Date of interview d d m m y Y 

 

M05.  Time of interview (use 24 hour clock) h h m M 

 

M06. Patient’s age (in year)   

 

M07.  Patient’s gender M F 

 

 

M08. Personal contact details 

Name: …………………………………………………………………………………… 

House Number: ..………  Street: ………………………………………………………... 

Commune/Town/Ward: ………………………………………..………………………. 

District: …….…………………………..  City/province: ………………………………. 

Phone: Home: ……………………………... Mobile: …………………………………... 

Notes: ……………………………………………………………………………………. 

M09. Second contact details (relative/friend) 

Name: …………………………………………………………………………………… 

House Number: ..………  Street: ………………………………………………………... 

Commune/Town/Ward: ………………………………………..………………………. 

District: …….…………………………..  City/province: ………………………………. 

Phone: Home: ……………………………... Mobile: …………………………………... 

Notes: ……………………………………………………………………………………. 



 

 SECTION N: FACTORS THAT INFLUENCE DRINK-DRIVING BEHAVIOUR: 

This part asks for your views about driving after drinking. Your answers will remain 

confidential, so please be as accurate as possible. 

Now I am going to ask you about your views/ perception of permissible alcohol use: 

N01 Up to how many cans (330ml) of beer (5%) or shots (30ml) of whiskey (40%) do 
you think you can consume in an hour and legally drive a car/ride a motorcycle? 

 

……. 

N02 Up to how many cans/bottles (330ml) of beer (5%) or shots (30ml) of whiskey 
(40%) do you think you can consume in an hour and safely drive a car/ride a 
motorcycle (not have an accident)? 

 

…….. 

 

How strongly do you agree with these statements? 

If you were to drive within an hour of having 3 or more drinks of alcohol (e.g. bottles/cans 

330ml of beer), how likely you think that the negative consequences below would happen 

to you personally:  

 

 Strongly 
disagree 

Disagree Neutral Agree Strongly 
agree 

N03. Your friends would approve if 
they knew you were driving/riding on 
the street after drinking 3 cans 
(330ml) of beer in 1 hour. 

5 4 3 2 1 

N04. Your family would approve if 
they knew you were driving/riding on 
the street after drinking 3 cans 
(330ml) of beer in 1 hour. 

5 4 3 2 1 

 Very 

unlikely 

Unlikely Neutral Likely Very 

likely 

N05. Being stopped by the police 1 2 3 4 5 
N06. Being arrested for DUI 1 2 3 4 5 
N07. Losing control of motorbike 1 2 3 4 5 
N08. Losing driver’s license 1 2 3 4 5 
N09. Being injured in a crash 1 2 3 4 5 
N10. Injuring someone else 1 2 3 4 5 
N11. Being unable to drive safely 1 2 3 4 5 
N12. Getting into trouble with family 1 2 3 4 5 
N13. Appearing irresponsible to peers 1 2 3 4 5 



 

 

These questions are about your planning to avoid drink-driving. For each question, please 

give the one answer that comes closest to the way you have done 
 

 All 
of the 
time 

Most 
of the 
time 

Some 
of the 
time 

A little 
of the 
time 

None 
of the 
time 

N14. When you know you are going to be 
out drinking, how often do you make plans 
ahead of time so you will not have to 
drive/ride after drinking? 

5 4 3 2 1 

N15. How often have these plans worked to 
keep you from driving after drinking? 5 4 3 2 1 

 

N16. According to you, what is the most difficult for not driving after drinking? 

Could not make plans worked because of influence of friends  

Could not make things different from common practice (driving after drinking) 

Could not find ways to leave motorcycles safely 

Could not find alternatives 

Other, specify ……………………………………………………… 

Unknown 

 

1 
2 
3 
4   
7  
9 

 

People can avoid driving after drinking by 

using alternatives listed here. In the past year, 

how often have you done each one below? 

Never Someti
mes 

Often Very 
often 

N17. Call a taxi 1 2 3 4 
N18. Use ‘motorcycle taxi’ (‘xe om’) 1 2 3 4 
N19. Call wife/girlfriend to pick up 1 2 3 4 
N20. Call friends to pick up 1 2 3 4 
N21. Ask person who drinks less in the group to 
take you home 

1 2 3 4 

 

 

N22. What is the most important reason that keeps you not driving after drinking? 

Crash 

Injuring yourself 

Injuring someone else 

Getting caught by police 

Arrest process if caught 

Legal consequences measure 

Unknown 

 
1 
2 
3 
4 
5  
7  
9 



 

SECTION P: ALCOHOL USE DISORDER AND DRINK-DRIVING 

AUDIT: Now I am going to ask you some questions about your use of alcoholic beverages 

during this past year. Your answers will remain confidential, so please be as accurate as 

possible. 

Interviewer explains what is meant by “alcoholic beverages” by using local examples of beer, 
wine, vodka, etc. Code answers in terms of “standard drinks” as below. Place the correct answer 
number in the circle at the right. 

 

P01. How often do you have a drink containing alcohol? 

(0) Never [Skip to Qs T11] 

(1) Monthly or less 

(2) 2 to 4 times a month 

(3) 2 to 3 times a week 

(4) 4 or more times a week 

 
0 
1 
2 
3 
4 

P02. How many drinks containing alcohol do you have 

on a typical day when you are drinking? 

(0) 1 or 2 

(1) 3 or 4 

(2) 5 or 6 

(3) 7, 8, or 9 

(4) 10 or more 

 

 
0 
1 
2 
3 
4 

P03. How often do you have six or more drinks on one occasion? 

(0) Never 

(1) Less than monthly 

(2) Monthly 

(3) Weekly 

(4) Daily or almost daily 

 
0 
1 
2 
3 
4 

 
Record total of specific items here 

 

 



 

Still thinking about past year, I would like to ask you about your driving/riding. Your 

answers will remain confidential, so please be as accurate as possible. 

In the past year, how often did 

you drive after drinking? 

After drinking 1 

standard drinks 

After drinking 3 standard 

drinks or more 
  P04. 

(0) Never 

(1) Monthly or less 

(2) 2 to 4 times a month 

(3) 2 to 3 times a week 

(4) 4 or more times a week 

(9) Refuse 

0 
1 
2 
3 
4 
9 

0 
1 
2 
3 
4 
9 

 

THANK YOU FOR YOUR PARTICIPATION! 

 

 

 



 

 

 

 

 

 

FORM 3 

QUESTIONNAIRE AT 

RESTAURANTS  



 

PART A: GENERAL INFORMATION  
 

A01. Customer ID number        
 

A02.  Date of interview d d m m y y 
 

A03.  Time of interview (use 24 hour clock) h h m m 
 

A04. Age (year)   
    

A05.  Gender M F 
 

 

PART B: ALCOHOL USE DURING THE PAST YEAR  

One standard drink = one glass/bottle/can 330ml of beer 5% = one cup 30 ml of 

whiskey/vodka 40% alcohol = one cup/glass 100 ml wine 12%alcohol    

During the past year: 

B01. How often do you have a drink containing alcohol? 

(0) Never [Skip to Qs T11] 

(1) Monthly or less 

(2) 2 to 4 times a month 

(3) 2 to 3 times a week 

(4) 4 or more times a week  

B02. How many standard drinks (as per above definition) do you have on a typical day when 

you are drinking? 

(0) 1 or 2 

(1) 3 or 4 

(2) 5 or 6 

(3) 7, 8, or 9 

(4) 10 or more  

B03. How often do you have six or more standard drinks on one occasion? 

(0) Never 

(1) Less than monthly 

(2) Monthly 

(3) Weekly 

(4) Daily or almost daily  

 

In the past year, how often did you 

drive after drinking? 

After drinking 1 

standard drinks 

After drinking 3 standard 

drinks or more 
  B04. 

(0) Never 

(1) Monthly or less 

(2) 2 to 4 times a month 

(3) 2 to 3 times a week 

(4) 4 or more times a week 

(9) Refuse 

0 
1 
2 
3 
4 
9 

0 
1 
2 
3 
4 
9 

A06. Height (cm)    

A07. Weight (kg)    



 

PART C: FACTORS THAT INFLUENCE DRINK-DRIVING BEHAVIOUR: 

This part asks for your views about driving after drinking. Your answers will remain 

confidential, so please be as accurate as possible. 

Now I am going to ask you about your views/ perception of permissible alcohol use: 

 

C01 Up to how many cans (330ml) of beer (5%) or shots (30ml) of whiskey (40%) do you 
think you can consume in an hour and legally drive a car/ride a motorcycle? 

 

…… 

C02 Up to how many cans/bottles (330ml) of beer (5%) or shots (30ml) of whiskey (40%) do 
you think you can consume in an hour and safely drive a car/ride a motorcycle (not have 
an accident)? 

 

…… 

 

How strongly do you agree with these statements? 

 

 

If you were to drive within an hour of having 4 or more standard drinks of alcohol (e.g. 

bottles/cans 330ml of beer 5%), how likely you think that the negative consequences below 

would happen to you personally 

 

 Very 

unlikely 
Unlikely Not 

sure 

Likely Very 

likely 

C05. Being stopped by the police 
5 4 3 2 1 

C06. Losing control of motorbike/car 
5 4 3 2 1 

C07. Losing driver’s license 
5 4 3 2 1 

C08. Being injured in a crash 
5 4 3 2 1 

C09. Injuring someone else 
5 4 3 2 1 

C10. Getting into trouble with family 
5 4 3 2 1 

 

 Strongly 
disagree 

Disagree Agree Strongly 
agree 

C03.  Your friends would not disapprove if they knew 
you were driving/riding on the street after drinking 3 
standard drinks in 1 hour 

4 3 2 1 

C04.  Your family would not disapprove if they knew 
you were driving/riding on the street after drinking 3 
standard drinks in 1 hour 

4 3 2 1 



 

These questions are about your planning to avoid drink-driving. For each question, please 

give the one answer that comes closest to the way you have done 
 

 All 
of the 
time 

Most 
of the 
time 

Some 
of the 
time 

A little 
of the 
time 

None 
of the 
time 

C11. When you know you are going to be out 
drinking, how often do you make plans ahead of 
time so you will not have to drive/ride after 
drinking? 

5 4 3 2 1 

C12. How often have these plans worked to 
keep you from driving after drinking? 5 4 3 2 1 

 

C13. According to you, what is the most difficult for not driving after drinking? (Do not 

prompt) 

 

Could not make plans worked because of influence of friends  1 
Could not make things different from common practice (driving after drinking) 2 

Could not find ways to leave motorcycles safely 3 
Could not find alternatives (e.g. taxi) 4 

Other, specify ……………………………………………………… 8 
 

People can avoid driving after drinking by using 

alternatives listed here. In the past year, how often 

have you done each one below?  

Never Sometimes Often Very 
often 

C14. Call a taxi 
1 2 3 4 

C15. Use a ‘motorcycle taxi’ (‘xe om’)   
1 2 3 4 

C16. Call husband/wife/girlfriend/ boyfriend to pick up 
1 2 3 4 

C17. Call friends to pick up 
1 2 3 4 

C18. Ask a person who drinks less in the group to take 
you home 1 2 3 4 

 

C19. What is the most important reason that keeps you not driving/riding after 

drinking? (Do not prompt) 

Crash 

Injure yourself 

Injure someone else 

Getting caught by police 

Other (specify…………………………………………………) 

 
 
 

1 
2 
3 
4    
8 

 



 

PART D: BREATH ALCOHOL CONCENTRATION  

D01.   Customer ID      
 

D02.  Time of starting drinking (use 24 hour clock) h H M M 
 

Type (name) of beverage: ………………………………………………. 

Vol. (ml): Alc. (%): 

Type (name) of beverage (if more than one type of beverage):  …………………………. 

D03.  

Vol. (ml): Alc. (%): 
  

D04. Amount of food 
1 Little 2 Medium 3 Much 

 

Breath Test: 
 

D5. Number of drinks 
consumed  

   D6. Period (length 
of time) of 
drinking 

h h m m 

  

D7. Time from the last drink to breath test conducted (minute) (at least 10 minutes)   
 

D8. Breath Alcohol Concentration  0.     
 

D9. Nausea   Y N  D10. Decrease driving capacity 
(perceived) 

Y N 

 

Intention to drive after drinking: 

D11. What means of transportation after drinking?  

Drive (car, motorbike, bicycle) 

Taxi, ‘xe om’, call a friend/relative to take back home 

Riding with a person in the group 

Unknown 

 
1 
2     
3 
8 

 

D12. Is this intention influenced by the results of breath test?  

Yes 

No 

Unknown 

 
1 
2     
8 

 

D13. What are the reasons for the changes (or no changes) in your intention? 

…………………………………………………………………………………………………
………………………………………………………………………………………………… 

 

THANK YOU FOR YOUR PARTICIPATION! 



 



 



 



 

 


