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ABSTRACT 
The main objective of this epidemiological study was to assess the incidence of 
unintentional non-fatal injuries, together with their determinants and consequences, in a 
defined Vietnamese population, thus providing a basis for future prevention. A one-year 
follow-up survey involved four quarterly cross-sectional household injury interviews 
during 2000. This cohort study was based within a demographic surveillance site in 
Bavi district, northern Vietnam, which provides detailed, longitudinal information in a 
continuous and systematic way. Findings relate to three phases of the injury process: 
before, during and after injury. 
The study showed that unintentional non-fatal injuries were an important health 
problem in rural Vietnam. The high incidence rate of 89/1000 pyar reflected almost one 
tenth of the population being injured every year. Home injuries were found to be most 
common, often due to a lack of proper kitchens and dangerous surroundings in the 
home. Road traffic injuries were less common but tended to be more severe, with longer 
periods of disability and higher unit costs compared with other types of injury. The 
leading mechanisms of injury were impacts with other objects, falls, cuts and crushing. 
Males had higher injury incidence rates than females except among the elderly. Elderly 
females were often injured due to falls in the home. Being male or elderly were 
significant risk factors for injury. Poverty was a risk factor for injuries in general and 
specifically for home and work related injuries, but not for road traffic injuries. The 
middle income group was at higher risk of traffic injuries, possibly due to their greater 
mobility.  
Injuries not only affected people’s health, but were also a great financial burden. The 
cost of an injury, on average, corresponded to approximately 1.3 months of earned 
income, increasing to 7 months for a severe injury. Ninety percent of the economic 
burden of injury fell on households, only 8% on government and 2% on health 
insurance agencies. Self-treatment was the most common way of treating injuries 
(51.7%), even in some cases of severe injury. There was a low rate of use of public 
health services (23.2%) among injury patients, similar to private healthcare (22.4%). 
High cost, long distances, residence in mountains, being female and coming from ethnic 
minorities were barriers for seeking health services. People with health insurance sought 
care more, but the coverage of health insurance was very low. 
Some prevention strategies might include education and raising awareness about the 
possible dangers of injury and the importance of seeking appropriate care following 
injury. To avoid household hazards, several strategies could be used: better light in the 
evening, making gravel paths around the house, clearing moss to avoid slipping, 
wearing protective clothing when using electrical equipment and improving kitchens. 
Similarly, improving road surfaces, having separate paths for pedestrians and cyclists 
and better driver training could reduce road accidents.  
In Vietnam, and especially in a rural district without any injury register system, a 
community-based survey of unintentional injuries has been shown to be a feasible 
approach to injury assessment. It gave more complete results than could have been 
obtained from facility-based studies and led to the definition of possible prevention 
strategies.  
Keywords: Unintentional injury, community-based, surveillance, Vietnam 
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GLOSSARY AND DEFINITIONS 
Analytic study A study designed to examine associations, commonly putative or 

hypothesised causal relationships. An analytic study is usually 
concerned with identifying or measuring the effect of risk factors 
or is concerned with the health effects of specific exposure(s).  

Bias  Errors that may distort the association between exposure and 
effect observed in a particular study. Bias can be categorised in 
two general classes, selection bias and information (observation) 
bias. 

Confidence 
Interval 

A range of values for a variable of interest constructed so that this 
range has a specified probability of including the true value of the 
variable. 

Cross-sectional 
study 

A study that examines the prevalence of characteristic as they 
exist in a defined population at one particular time.  

Determinant Any factor, whether event, characteristic, or other definable 
entity, that brings about change in a health condition or other 
defined characteristic, including all the physical, biological, 
social, cultural, and behavioural factors that influence health.   

Distribution, 
epidemiological 

analysis of the breakdown by time, place, and classes of persons 
affected by determinants. 

Epidemiology The study of the distribution and determinants of health-related 
states or events in specified populations, and the application of 
this study to control of health problems. “Study” includes 
surveillance, observation, hypothesis testing, analytic research, 
and experiments. 

Epidemiology, 
descriptive 

Study of the occurrence of disease or other health related 
characteristics in human populations. General observations 
concerning the relationship of disease to basic characteristics such 
as age, sex, race, occupation, and social class; also concerned 
with geographic location. The major characteristics in descriptive 
epidemiology can be classified under the headings: persons, 
place, and time. 

Follow-up  Observation over a period of time of an individual, group, or 
initially defined population whose appropriate characteristics 
have been assessed in order to observed changes in health status 
or health-related variables. 

Incidence rate The rate of new cases of a disease occurring in a defined 
population within a specified period of time. The denominator is 
the population at risk of experiencing the event during this period, 
often expressed in person-time of follow-up. 

Information bias Bias arising from the misclassification of disease or exposure 
status (recall bias, interviewer bias, lost to follow-up, 
misclassification).  
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Logistic 
regression model 

Multivariate logistic regression analysis is a statistical technique 
which allows for the analysis of the relationship between a 
dichotomous dependent variable and one or more explanatory 
variables. It can be used to determine the joint effect of the 
explanatory variables on the dependent variable and to determine 
the effect of one explanatory variable while adjusting for the 
confounding effects of the remaining factors. The results of 
logistic regression are presented in the form of Odds Ratios and 
95% confidence intervals.  

Odds ratio The ratio of the proportion of a group experiencing an event to 
the proportion not experiencing the event. It is frequently used in 
case-referent and cross-sectional studies to estimate the relative 
risk.  

Person-time A measurement combining persons and time used as denominator 
in person-time incidence and mortality rates. It is the sum of 
individual units of time that the persons in the study population 
have been exposed to the condition of interest. The most 
frequently used person-time is person-years. With this approach, 
each subject contributes only as many years of observation to the 
population at risk during which he is actually observed.   

Relative risk The ratio of the risk of disease or death among the exposed to the 
risk among the unexposed; also called incidence rate ratio or risk 
ratio. An odds ratio may be a good estimate of the relative risk. 

Risk factor An aspect of personal behaviour or life-style, an environmental 
exposure, or an inborn or inherited characteristic, which on the 
basis of epidemiologic evidence is known to be associated with 
health-related conditions considered important for prevention.    
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INTRODUCTION 

Injury – A public health problem 

Injuries are one of the world’s major public health problems. The 
World Health Organisation (WHO) considers injuries to be just as 
important as cancer and heart disease in terms of health problems in 
developed countries (Murray & Lopez, 1996). Injury is taken to 
denote the somatic medical consequences of an accident or other 
injury event (such as violence or suicide). An accident is defined as “a 
sudden, unexpected series of undesired occurrences in the interplay 
between individual and environment which lead to personal injury” 
(Svanström, 1990). Injuries are categorised internationally as 
intentional (suicide, homicide and acts of war) or unintentional. 
Unintentional injuries include road traffic accidents, poisonings, falls, 
burns, scalds, drownings and submersions, and accidents caused by 
machinery, cutting and piercing instruments, plus all other accidents 
including late effects, and drugs and medicaments causing adverse 
effects. Injury victims suffer from pain, disability, and low quality of 
individual and family life. According to WHO estimates, 2,665,000 
deaths due to injuries were recorded in 1984 of which 1,978,000 
deaths were in developing countries and 687,000 deaths in developed 
countries (Svanström K & Svanström L, 1989). The rate was about 3 
times higher in developing than developed countries. In 1998, 
estimates suggested that 5.8 million people world-wide died from 
injuries. This corresponds to a rate of 97.9 per 100,000 population. Of 
them 3.8 million were males (128.6 per 100,000) and 1.9 million were 
females (66.7 per 100,000). Injury now ranks fourth among the 
leading cause of death worldwide, with economic losses accounting 
for around 5% of gross national product (GNP) (WHO, 1999). Injury 
currently accounts for 14% of all disability-adjusted life years 
(DALY) lost among the world’s entire population, and is expected to 
increase as a health problem globally. WHO and the World Bank 
predict that if contemporary trends persist, injury will probably 
account for 20% of all DALY losses for the world’s population by 
2020. Road traffic accidents alone would then be the third leading 
cause of DALY losses (Murray & Lopez, 1996). Moreover, injuries 
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will probably account for an even higher proportion of total deaths 
and disability in developing countries in the future (WHO, 1996).  

Unlike the epidemiological distribution of many other diseases, 
injuries occur in all regions and countries, and affect people in all age 
and income groups. However, there are huge differences between 
different regions of the world, and the injury pattern also varies 
considerably. Sub-Saharan Africa has the highest incidence rates for 
fires, cases of drowning, acts of violence and war-related injuries, but 
the lowest incidence of self-inflicted injuries. By contrast, China has 
the highest incidence of self-inflicted injuries, but the lowest for 
violence, war, and traffic-related injuries. The Latin American and 
Caribbean regions are generally low on injuries, but they have the 
highest incidence rate for traffic injuries. These regions show the 
lowest incidence of poisoning. The former socialist economies are 
high for cases of poisoning and falls. The established market 
economies are lowest for fires, drowning, violence and wars, but in 
highest for falls (Welander et al., 2000). In northern America, injury 
takes a high toll on the lives of citizens and is the leading killer of 
children, teenagers, and young adults, many of whom also suffer 
permanent disabilities. The financial costs were more than 224 billion 
US dollars (USD) for medical care and rehabilitation and arising from 
lost income in the year 2000 (National Centre, 2001). Injuries cause a 
big drain on resources. Hospital admissions are costly because of 
demands on transportation, emergency, diagnostic and therapeutic 
care, often involving highly sophisticated technology and the 
additional need for long-term rehabilitation. The injury burden is not 
shared equally among all groups in society. Injuries often 
disproportionately affect certain groups, including the poor and young 
populations (Cubbin & Smith, 2002). The situation is worse in many 
developing countries where inadequate infrastructures for the 
management of injuries lead not only to increased mortality but also, 
more significantly, to an increasing number of severe disabilities 
which in turn cause poverty. 
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Vietnam 

Geographic and demographic information 
Vietnam is located in south-east Asia and borders China to the north, 
Laos to the west, Cambodia to the south-west and the Pacific Ocean to 
the south-east. It is a long and narrow country of about 331,000 km2. 
The north-south length is more than 3,000 km with the major 
population centres in the north (Hanoi, Haiphong and the Red River 
Delta) and in the south (Ho Chi Minh City and the Mekong Delta). 
Geographically, the country has three main zones: delta, midland and 
highland. The climate is predominantly tropical, but the sub-tropical 
northern areas experience cool winters. There are four seasons in the 
north: spring, warm summer, autumn and cool winter; and two 
seasons in the South: dry and wet. Rainfall varies from 1,500 to 2,000 
mm per year. Typhoons and floods often occur between June and 
October, most severely affecting in the northern and middle parts of 
the country. 
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The population census survey in 1999 estimated that the population of 
Vietnam was 76.3 million inhabitants and it was the 13th most 
populous country in the world with a population density of 230 
inhabitants/km2. About 80% of the population live in the rural areas. 
The major ethnic group (Kinh) accounts for 87% of the population 
and live mainly in the major delta areas and coastal plains (General 
Statistics Office, 2000). There are 53 ethnic minority groups, mostly 
living in mountainous areas. The country has been successful in 
achieving a comparatively high level of social development with an 
adult literacy rate of 88%. Agriculture accounts for half of the national 
income and nearly three-quarters of national employment. Rice is the 
main product. In 1999, GDP per capita was USD 374 (MoH, 2000). 

Health status  
The general health status in Vietnam is much better than one would 
expect considering the level of economic development. Life 
expectancy is surprising high (67.8 years in 1999) in relation to 
Vietnam’s socioeconomic development status, when compared with 
other low-income countries (Byass, 2003). For example, according to 
Unicef (Unicef, 2002) Vietnamese life expectancy exceeds that of 
neighboring Laos by some 15 years, whilst sharing a similar level of 
economic production (GDP). On the other hand, Thailand has a 
fivefold GDP but shares a similar life expectancy. Infant mortality rate 
fell from 111 per 1,000 live births in 1970 to around 45 in 1989 and to 
37 in 1999 (General Statistics Office, 2000). However, morbidity is 
still high, especially due to infectious diseases and malnutrition. 
Hospital-based data show that the five most important leading causes 
of mortality in 2002 were injuries and traffic accidents, pneumonia, 
intracerebral haemorrhage, HIV/AIDS and suicide (MoH, 2003). The 
government budget allocated for health care was less than USD 4 per 
capita per year in 2000 (Phuong, 2000) and less than 2% of the GDP 
in 2000 (MoH, 2000). Table 1 shows some basic demographic, socio-
economic and health indicators for Vietnam. 
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Table 1. Basic demographic, socio-economic and  
health indicators for Vietnam in 1999. 

 
Indicators  

Area (km2) 331,000 

Population  76,328,000 

Population density (inhabitants/ km2) 230 

GDP per capita (USD) 374 

Literacy (percent) 88 

Crude death rate (per thousand) 5.6 

Crude birth rate (per thousand) 19.9 

Annual population growth rate (per 
thousand) 

14.3 

Life expectancy at birth (years) 

          Male  

          Female 

67.8 

65 

70 

Low birth weight (<2.5 kg, per cent) 8.0 

Infant mortality rate (per thousand) 37 

Under five mortality rate (per thousand)  42 

Maternal mortality rate (deaths/100,000 
births) 

137 

Number of doctors per 10,000 inhabitants  5.13 

 
Source: General Statistics Office, 2000. 

 

Public health care system 
Public health services are organised in four levels: central, provincial, 
district and communal (figure 1). At the central level, the Ministry of 
Health (MoH) is directly in charge of 10 national institutes, 9 medical 
and pharmaceutical universities, central pharmaceutical enterprises 
and 20 central hospitals. The MoH also operates 14 vertical 
programmes for malaria, TB, EPI, ARI and others. Together with the 
central government, MoH formulates national health policies and 
plans. MoH and health authorities at different levels organise health 
care activities, co-ordinate services from different providers, 
manufacture and distribute pharmaceutical products, train health staff, 
co-ordinate medical research and provide preventive and curative 
health services to the whole population.  
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Level  Authorities Services 

 
Central 
Government 
 
 
 
Provincial  
Peoples’ 
Committee 
 
 
District  
Peoples’ 
Committee 
 
Commune 
Peoples’ 
Committee 

 
Ministry 
of Health 
 
 
 
Provincial  
Health 
Bureau  
 
 
District 
Health 
Centre 
 
Commune  
Health 
Centre 

 
16 departments under MoH 
9 medical schools/universities 
20 hospitals/10 institutes 

Central pharmaceutical services 
 
64 secondary medical schools 
197 provincial hospitals 
64 preventive health centres 
64 pharmaceutical companies 
 
1507 hospitals/clinics 
3014 preventive teams 
 
 
9806 commune health centres 
Village health workers 

Source: Tuong et al. 2000 
 

Figure 1. Structure and organisation of public health services in Vietnam. 
 
In total there are 64 provinces in Vietnam. At the provincial level, 
there are general hospitals with 500-700 beds including some major 
specialised departments such as internal medicine, obstetrics and 
gynaecology, surgery, paediatrics, infectious diseases, traditional 
medicine, emergency wards and laboratories. There are some 
specialised hospitals, a medical secondary school, some preventive 
centres and pharmaceutical companies and enterprises. Currently there 
are about 260 general and specialised hospitals and pharmaceutical-
medical equipment enterprises under the management of provincial 
health services. About 35% of all health personnel work at the 
provincial level. The provincial health services receive technical 
support and resources from MoH and other central institutions. 

District Health Centres are responsible for three major activities: (i) 
curative activities; (ii) preventive programmes (e.g., EPI, malaria 
control, ARI, TB control, Control of Diarrhoea Diseases, vitamin A 
and iodine supplementation); and (iii) surveillance and health 
statistics. The District Health Centres include district hospitals with an 
average of 100 beds, a laboratory, epidemiology team and Maternal 
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and Child Health / Family Planning team. These district services are 
supposed to serve a population of about 170,000 and support inter-
communal clinics and commune health centres by means of technical 
assistance, financial support, and training. District health personnel 
are paid from the central government budget. 

The basic health care unit is the commune health centre (CHC). The 
commune is the lowest level of local government organisation. The 
CHC is staffed by a team of one doctor or assistant doctor, one nurse 
and one secondary or primary midwife and it is supposed to serve 
7,000–9,000 inhabitants. It is responsible for the provision of primary 
preventive care such as antenatal, immunisation and child delivery 
services. It also provides primary curative care such as treatment for 
common symptoms and diseases, provision of first aid and 
implementation of vertical health programmes. Since 1995, the 
government has paid commune health workers.   
 

 

 
 
 
 
 
 
 
 
 

 
Traffic in Vietnam 

 

Health sector reforms 
A programme of economic renovation (called Doi Moi) was initiated 
in 1986, resulting in the country moving rapidly from a centrally 
planned economy to a market oriented economy. This has led to 
dramatic economic and social changes. Agricultural production has 
been de-collectivised. Prices have become market-oriented and 
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subsidies have been removed. The effects of this renovation have been 
both positive and negative. For example, within a short time, Vietnam 
was transformed from a rice importer to a major rice exporter, whilst 
inflation was kept under control. The number of poor households in 
Vietnam (income per capita per month insufficient to provide meals of 
2,100 calories/person/day) decreased from 55 percent in 1989 to 19.9 
percent in 1993 (National Committee, 1998). However, due to a 
shortage of government resources for health care (about 1 USD per 
capita per year), user fees were introduced (Council of Ministers, 
1989). Patients are supposed to pay for their health care, both for 
inpatient and outpatient services. Some groups are intended to be 
exempted from user fees, such as children under 6, patients with 
‘social diseases’ (e.g., tuberculosis, mental disorders, leprosy), 
patients belonging to ethnic minorities, people living in remote areas, 
very poor people, disabled people and those who had served their 
country well. In order to mobilise manpower and other resources, and 
to improve community involvement in health care, the Government 
allowed private health service providers to work (Council of 
Ministers, 1989). The number of private clinics and pharmacies 
rapidly increased after the health sector reforms. There are currently 
about 17,688 registered private health care providers including 3 
private hospitals, 45 private general clinics, 1454 specialist clinics, 
and 4329 other clinics and practitioners (Thuy, 1998). Around two-
thirds of government health staff have been reported to work as 
private practitioners after official hours in health services (MoH, 
1998). Most of the private clinics are small, whereas the public clinics 
and polyclinics are usually quite large. There are two types of private 
clinics: (i) full-time service providers who own private facilities, 
collect fees directly from their patients, and usually have retired from 
the public health services, and (ii) part-time service providers who are 
currently employed in the public health services, but do additional 
work privately after working hours. There are also nearly 1000 
traditional private practitioners, mostly at the commune level. Self-
treatment has been reported to be the most common way of treating 
health problems (65%), even in case of severe illness (State Planning 
Committee, 1994). The Vietnam Living Standard Survey (VNLSS) 
indicated that the utilisation of public health services was rather low, 
15% in 1992-1993 (State Planning Committee, 1994). There is some 
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evidence that economic reforms have affected health care systems by 
making care less accessible and affordable, especially for the poor 
(Witter, 1996). The current rapid changes towards a market economy 
may challenge the Government's wish to maintain equity, especially 
for low income and vulnerable groups (Khe et al., 2003). 

Injuries in Vietnam 

In Vietnam, there are some indications that accidents and injuries have 
increased during recent rapid economic and social change and 
industrialisation. As in many other developing countries, Vietnam has 
experienced a rapid transition characterised by a widening gap 
between the rich and the poor. Vietnam is now facing a “double 
burden” of both existing communicable diseases and emerging non-
communicable diseases and injuries. According to hospital statistics 
for the whole country, injury has moved from being fourth or fifth 
among the leading causes of death and hospital admission over the 
past few years to being the leading cause, with 35 deaths per day in 
2002 (MoH, 2003). Hospital data showed that the trends in 
proportions of mortality and morbidity arising from injury in Vietnam 
increased during the period 1976-2000, together with other non-
communicable diseases, while the proportions of communicable 
diseases were decreasing (figures 2 & 3). 

 

 

 

 

 

Figure 2. Mortality pattern in  
hospitals, Vietnam 1976-2000 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. Morbidity pattern in hospitals, 
Vietnam 1976-2000 

Source: Ministry of Health, 2000. 
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Furthermore, rapid development and industrialization in Vietnam, as 
in many countries, is profoundly affecting patterns of injury as 
occupational and life style hazards change (Welander et al., 2000). 
Between 1989-1998 traffic-related injury has increased fourfold in 
comparison with the ten previous years (1979-1988). In 2001 recorded 
traffic-related injuries amounted to more than 39,665 cases (10,477 
deaths and 29,188 injuries), corresponding to huge economic losses 
(Son, 2002). In 2001, recorded deaths due to traffic-related injury 
increased to 29 per day from 17 per day during the period 1993-1998. 
Traffic-related injuries in 2001 were recorded as 20% higher than the 
previous year. Road traffic density increased rapidly in Vietnam from 
1990, along with economic and social development, and there was a 
corresponding steadily increasing trend in the number of road traffic 
crashes, the number of injury cases and the number of injury deaths 
reported during this period (Figure 4). 

Registered vehicles in Vietnam by type

0
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Source: Data from Ministry of Transport, Son, 2002. 

Figure 4. Trends in the numbers of registered vehicles, accidents and injuries in 
Vietnam during 1990-2001. 
 

Accidents at work, school, home and public places also increased. The 
country has also had to face an alarming increase in chemical 
poisoning, food poisoning, violence, burns and drowning. According 
to several studies on child injury in Vietnam, the child mortality rate 
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due to food poisoning, burns and drowning was higher than that due to 
Japanese encephalitis virus, dengue fever and other infectious diseases 
in 1990-1993 (Tuong, 1993).  

In different geographic areas, accident and injury rates vary 
considerably. For example, in 1996, injury was the leading cause of 
death in the Mekong Delta, Southeast and Central Coast regions. In 
the mountainous areas of the North and Highlands, and in the Red 
River Delta and the old fourth quarter, it ranked second (MoH, 1998). 
The age group at high risk of injury (fatalities and permanent 
disabilities) was between 5 and 45 years. Death rates due to injury in 
this age group were four times higher than that from any other cause 
in Vietduc surgical hospital, Hanoi (Hanh, 1999).  

A national injury prevention and safe community 
programme in Vietnam  
In order to tackle the above situation, the Vietnamese government has 
adopted “The Strategic Orientation for people’s health care and 
protection for the period 2001-2020” (MoH, 1996). Injuries were 
recognised as an important public health problem: “Efforts should be 
redoubled towards early detection and reduction of the harmful effects 
of injuries due to traffic accidents, which are common in the morbidity 
pattern of developed countries and becoming a growing problem in 
Vietnam”. In line with this direction, Ministry of Health also initiated 
a national programme on injury prevention and safe communities in 
1996, achieving remarkable results within a short time, although 
further studies and improvements are needed (Chuan et al., 2001).  

Injury information in developing countries 

Valid data on injuries are necessary to assess the nature and extent of 
injuries in a population. Data could also identify groups at higher risk 
for specific injuries. Priorities for intervention and for the allocation of 
appropriate resources for injury control programmes could be made 
(Berger & Mohan, 1996). Some epidemiological studies have begun 
to identify the cause of injuries and means for prevention in developed 
countries (Jensen et al., 2002; Svanström et al., 1995). Unfortunately 
much less is known about incidence rates and risk factors for injury in 
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developing countries. In many high-income countries, injury mortality 
rates have decreased in recent decades through a combination of 
prevention and better treatment (Baker et al., 1992). In high-income 
countries, injury data usually come from vital statistics registries and 
from health care records. Such sources of data are of limited value in 
low-income countries. Many deaths are never officially reported and 
information on cause of death is limited and unreliable. Many injured 
persons never receive formal medical care, compromising health care 
records as a complete source of data. One example was a cross-
sectional household survey conducted in a local area (Sherpur Sader 
Thana) of Bangladesh with a population-based survey of 3258 
households in 1996 (Rahman et al., 1998a). It showed that the 
estimated crude morbidity from injuries was 311 per 1000 population 
per year, and injury accounted for 13% of all morbidity, but only 23% 
of injury cases sought any type of medical treatment or went to the 
hospital. Among injury deaths, 61% had no opportunity to receive 
treatment before death. Another example was a descriptive 
epidemiological study of fatal and non-fatal injuries over a one-year 
period in Leon municipality, Nicaragua, in 1998 (Tercero et al., 1998). 
Data were collected through a local hospital-based injury surveillance 
system, in which cases were registered at the emergency room of the 
Hospital Escuela which covered a population of 157,149 inhabitants. 
Results showed that of the total of 9970 emergency room visits, 
15.9% were due to injuries. For every death, 31 inpatients and 253 
outpatients were recorded. The main cause of death was traffic 
accidents. About 23% of the fatalities were aged under 15 years. The 
estimated rate of underreporting was 6%, and the study discussed 
using hospital discharge and emergency room data as one of the most 
effective and feasible means available for collecting the data needed to 
prevent and control injuries. Validity is still a concern in developing 
countries due to people’s limited access to hospital-based health 
services.  

The WHO has a special office to coordinate global injury 
epidemiology and prevention. Two World Bank policy and planning 
projects identified injuries as a priority area. Unfortunately, there were 
only four developing countries reporting injury data to the WHO 
consistently over the ten year period ending in 1987: Sri Lanka, 
Thailand, Egypt and Mauritius (Smith & Barss, 1991). 
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Injury information in Vietnam 
In Vietnam, the health reporting and recording systems lack 
information relating to accident and injury in general. Whilst at least a 
proportion of traffic accidents are reported via the police, most 
domestic and occupational injuries go unreported, particular in rural 
communities. Injury data from non-comparable sources have been 
variously reported from the Ministry of Health (MoH), the Ministry of 
Labour, Invalidity and Social Welfare, the Ministry of Transport 
(MoT) and others (Tu, 2002). The Vietnam Multi-centre Injury 
Survey (VMIS) in 2001 found very serious underreporting of injury in 
the regular reporting system of both MoT and MoH. The MoT and the 
National Traffic Safety Committee (NTSC) data cite 2001 accidents 
as numbering about 25,000. VMIS data indicated that there were 
almost 900,000 road traffic crashes (Linh et al., 2002).  

Reports were not always completed and often missed key information, 
with a tendency to only report very severe injury cases. This makes 
the planning and implementation of effective injury prevention very 
difficult. The magnitude of the burden of injury would be clearer and 
possibly greater if data from the community level were added. 
Unfortunately, at the community level, especially in rural, remote and 
mountainous areas, where health care systems are very weak and 
accessibility to health facilities is limited, data on morbidity and 
mortality as well as risk factors are often unavailable. A priority for 
policy development is epidemiological research at the household 
level, to establish a more complete community-based picture of 
injuries in Vietnam (Chuan et al., 2001).  

Valid, up-to-date and prevention-oriented data on the incidence of 
injury are generally lacking in other developing countries as well as in 
Vietnam. There is now an urgent need to explore and describe the 
epidemiological patterns of accidents and injuries, identifying injury 
related risk factors, and developing intervention strategies in low-
income countries.  

The role of injury epidemiology  

Epidemiology is usually defined as ‘the science of the distribution and 
determinants of health related states and events in populations’ with 
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the ultimate aim of controlling and preventing health problems (Last, 
1995). Epidemiology can be divided into descriptive epidemiology 
and analytic epidemiology. Descriptive epidemiology includes the 
identification of a distinguishable human disease in a population and 
the counting of its incidence and severity in time, space, or 
concentration in subsets of the population. Analytic epidemiology is 
more ambitious – it attempts to specify the causes of the disease 
(Robertson, 1992). The search for determinants of any observed 
distribution involves explaining patterns in the distribution of a 
disease or injury in terms of causal factors. The contribution of 
epidemiology lies in its specialised concern with the frequency and 
distribution of disease and its determinants in populations.  

In developed countries, many basic descriptive injury epidemiological 
studies have been done. Increasing attention is being directed towards 
more analytic studies and the evaluation of intervention (National 
Research Council, 1985). However, in most developing countries, 
even basic epidemiological descriptions, including identifying specific 
hazards or recognising the magnitude of problems, remain 
unavailable. Central to the development of basic hazard identification 
is the need for good quality data on the causes of injuries and their 
distribution in the community. Injury prevention and safety promotion 
may receive input from various public health activities. Among the 
most significant are surveillance and epidemiological research, 
including programme evaluation (Teutsch, 1994). Adequate 
epidemiological research on injuries is also an essential component of 
the evaluation of prevention programmes. Current data deficiencies 
have large and serious implications for rational health planning and 
health research. Well-designed epidemiological research in defined 
populations may help to fill this gap. 

The role of demographic surveillance systems 
(DSS) in assessing the health of communities 

Epidemiological studies in developing countries have often been 
cross-sectional in design. Appropriate sampling frames and population 
registers are often difficult to achieve in view of high migration rates. 
Well designed epidemiological studies of entire populations are 
difficult to carry out in developing countries since there is often a lack 
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of basic demographic data covering the total population. Thus 
denominators for rates and ratios cannot be derived. Vital event 
registration systems are almost non-existent. This has often forced 
researchers to use institution-based data sources, such as health care 
units, or to use cross-sectional designs. Though institution-based data 
are useful in their own settings, they are of limited value in describing 
the health status of the population, because of selection bias among 
those attending such institutions. Another specific problem with 
regard to prevention is that such data are normally based on medical 
records and often focus on the nature of the injury and provide very 
little information on pre-injury conditions of relevance for prevention 
purposes. While cross-sectional approaches (and derived rapid 
assessment and indirect methods) can elucidate specific issues, they 
cannot provide comprehensive longitudinal perspectives on 
communities’ health, and cross-sectional studies alone may be subject 
to bias if there are seasonal variations. A longer term longitudinal 
approach covering a representative sample of communities is therefore 
needed for a complete picture of injuries. In the absence of civil 
registration, such systems have to start by identifying individuals in 
the communities covered and include basic demographic surveillance 
(births, deaths, migration and other vital events) before covering 
specific health parameters. The potential of demographic surveillance 
systems (DSSs) for achieving this in specific communities has led to 
their establishment in a number of Africa and Asian sites, although 
few have long-term data as yet (Byass et al., 2002). A significant step 
forward in this context was the formation of an international network 
of such sites, called Indepth (International Network of field sites with 
continuous Demographic Evaluation of Population and Their Health 
in developing countries) in 1998, and now incorporating 36 sites in 19 
countries, including FilaBavi. FilaBavi is an epidemiological field 
laboratory situated in Bavi district, Hatay province, northern Vietnam, 
initiated since 1999. Using the FilaBavi study base as a platform, a 
cohort study design was applied to study epidemiology of injuries and 
accidents in a community level of Vietnam. This prospective cohort 
study design involved longitudinal follow-up in the population and 
enabled the calculation of injury incidence rates on an individual 
person-time basis. The study also took the opportunity of collecting 
data on various aspects of injuries that occurred. Background factors 
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routinely collected in FilaBavi could also be related retrospectively to 
the injury data. Thus the study design had the potential to give results 
that could assist in formulating policies to reduce the occurrence of 
injuries and accidents. 

Conceptual framework 

The conceptual framework for this epidemiological study of accidents 
and injuries included three phases: 

• the first phase: pre-existing influences leading up to injury 

• the second phase: injury occurrence  

• the third phase: the consequences of injury  

The three phases are summarised in figure 5 in relation to the papers 
in this thesis.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Conceptual framework 
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Study objectives 

Overall aim   
The overall aim of this epidemiological study was to assess the 
incidence of unintentional non-fatal injuries, their determinants and 
consequences in a defined Vietnamese population in Bavi district, and 
provide a basis for prevention.  

Specific objectives: 

o To demonstrate methodology for unintentional injury research 
in low income countries. (I,II,III) 

o To describe the patterns of unintentional injuries in a 
community. (II) 

o To identify the basic risk factors and social determinants for 
unintentional injuries. (II, III, IV) 

o To describe the effects of temporal variation and the merits of 
cross-sectional and longitudinal surveys. (III) 

o To assess the impact of injury on the economic status of the 
injured. (V) 

o To study the health seeking behaviour of the injured. (VI) 

o To suggest some intervention actions. (II, III) 

For each theme, a number of research questions of relevance for injury 
prevention are identified in figure 6. 

These themes are covered by four chapters: one chapter discusses 
methodological issues, the next chapter describes patterns of injury as 
they occur, the two following chapters look back to circumstances 
before injury, and cover the consequences and health seeking 
behaviour of injury patients. The last chapter tries to summarise and 
make links between the before, during and after phases of injury 
events, leading to conclusions and recommendations.    
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Figure 6. Main topics covered by the thesis 
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MATERIALS AND METHODS 

Subjects and methods 

Study setting 
The studies were carried out in Bavi district, Hatay province, in the 
north of Vietnam, 60 km west of the capital, Hanoi. There are 64 
provinces altogether in Vietnam. Hatay province is situated in the Red 
River Delta and had 2,330,500 inhabitants in 1999, living in 14 
districts. Bavi district covers an area of 410 km2, including lowland, 
highland and mountainous areas and ranges in altitude from 20 to 
1297 m above sea level. The district consists of 32 communes which 
include 221 villages, and one National Park of approximately 70 km2. 
Of the district area, 120 km2 are used for agriculture and more than 70 
km2 are forested, and the population was approximately 235,000 in 
1999. This included 4,400 children less than one year of age, 28,000 
children under 5, and 39,000 women aged 15 to 49 years (Chuc & 
Diwan, 2003).  

The climate is typical of Northern Vietnam with four seasons: spring 
(January-March) with cool weather and drizzling rain, warm summer 
(April-June), cool autumn (July-September) and cold winter (October-
December). The district has three major cropping seasons: two rice 
crops (February to May and June to September), and one other crop 
from October to January. Each crop has four periods: sowing, 
flowering, maturation and harvest. Sowing and harvest are periods of 
major farming activity, while flowering and maturation are slack 
periods for farmers.  

Agricultural production and livestock breeding are the main economic 
activities of the local people (81 % of population). Major products are 
wet rice, cassava, corn, soya beans, green beans and fruits such as 
pineapple, mandarin and papaya. Other economic activities are 
forestry (8 %), fishing (1 %), small trade (3 %), handicraft (6 %) and 
transport (1 %). The average rice production was 290 kg per person 
per year in 1996 (equivalent to about VND 600,000 or USD 40). 
Socio-economic benefits were unequally distributed between 
communes, with the highest rice production achieved in Camlinh 
commune, with 459 kg per person per year, as compared to 190 kg per 
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person per year in Minhquang commune. Illiteracy is low (0.4%) and 
69% of the adult population has completed primary school, 21% 
secondary level, 9% high school and 0.6 % higher education. 

Health care system in Bavi district 
There are 32 commune health centres (CHCs) in Bavi district, one in 
each commune. Twenty-one of these CHC are under the direct 
supervision of the Bavi District Health Centre (DHC), while eleven 
CHCs are supervised and supported by three Polyclinics. The private 
health sector is weak so far in Bavi district. There are only three 
private pharmacies (with licenses), and a few private practitioners. 
Their influence within the health sector is still small. 

Bavi district was selected because there was already an ongoing 
bigger epidemiological study and an epidemiological field laboratory 
for health systems research. By choosing this district for the present 
investigation, resources from the main study including data collectors 
were available. 

FILABAVI - a demographic surveillance site - an epidemiological 
field laboratory in Vietnam 
In 1999, an epidemiological field laboratory for health systems 
research called FilaBavi was set up in Bavi district as part of the 
Health Systems Research Co-operation Programme between Sweden 
and Vietnam. The programme is financially supported by the Swedish 
Government through the Swedish International Development 
Cooperation Agency (Sida). The overall objective of FilaBavi was to 
develop an epidemiological surveillance system, generating basic 
health data, supplying information for health planning and serving as a 
basis and sampling frame for health systems research, especially 
intervention studies (Chuc & Diwan, 2003).  

A two-stage sampling design was used for FilaBavi. The primary units 
were all 32 communes in the district. Within the communes, clusters 
were secondary units, generally comprising single villages. However, 
in some cases small villages were brought together into one cluster, 
whilst other larger villages were subdivided, in order to give roughly 
comparable cluster sizes. In total, there were 352 clusters in the 
district with a number of households varying from 41 to 512 (mean 
146) and population sizes varying from 185 to 1944 (mean 676). 
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According to district statistics, there were on average 4.5 persons per 
household. The FilaBavi sample included a cohort of 67 clusters 
comprising 11,000 households with 51,024 people out of the district 
population of 235,000 in 1999. This was approximately 20% of the 
whole district population. FilaBavi uses a data collection cycle in 
which each of the monitored households is visited every three months. 
Trained survey teams carried out a baseline survey between January 
and March 1999. This included socio-economic characterisation of the 
selected households, diseases and health conditions. A re-census 
survey has been repeated every second year. 

 
At the household level, information was collected on housing 
conditions, water resources, latrines, expenditure, income, and 
agricultural land, access to the nearest commune health centre and 
hospital, and the assessment of the hamlet head of the economic status 
of each household. For each household member (individual level), 
information on age, gender, ethnicity, religion, occupation, education 
and marital status was collected. Following the baseline survey, 
quarterly surveys have been carried out to collect data on marital 
status changes, migrations, pregnancy follow-up, births, and deaths. 

Study sample 
This injury survey study was carried out within the framework of 
FilaBavi. In order to study the incidence of injury in a population of 
51,024 with an estimated annual injury rate of approximately 20/1000 
person-years (Tuong, 1993), with a precision of ±0.2% and a design 
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effect of 1.5 (due to clustering), the required sample size was a 
minimum of 20,000. 

Cluster sampling methods, which have been much used in developing 
areas without accurate lists of individual households, were applied. 
The two main advantages of cluster sampling in practice, especially in 
sample surveys of human populations and in samples covering large 
geographic areas, are feasibility and economy (Lemeshow et al.,1990). 
Thirty clusters were selected randomly with probability proportionate 
to size from the 67 available FilaBavi clusters in order to reach the 
required sample size (Figure 7). Using this method, the study 
population reached 23,807 household members in all 5,735 
households within the 30 clusters. The sampled communes were 
distributed over the different geographical areas. 

 

 

 

 

 

Figure 7. Sampling procedure in Bavi district 

 

Definitions 
This study only addressed unintentional non-fatal injuries, using the 
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Traffic injuries  This category included all injuries involving at least 
one moving vehicle of any kind. The definition used in the present 
study also embraced pedestrians’ injuries in an accident not involving 
another person or vehicle, e.g. an injury caused by slipping or 
stumbling. This is in accordance with the Swedish Road and Traffic 
Research Institute’s definition of injuries resulting from traffic 
accidents (Nilsson, 1986). 

Home injuries  A home injury was defined as an injury occurring in 
any home and/or residence related premises such as a flat, a house, a 
driveway, a garage, an out-house, a garden, yard, and garden walks 
and ponds (Lindqvist & Brodin, 1996). 

Work-related injuries  A work-related injury was an injury that 
occurred at a work place 

School injuries  A school injury was defined as an injury that 
occurred within the school area during school hours, during activities 
organised by the school. 

Other injuries  Other injuries were those occurring in an environment 
or during an activity not defined above, e.g. another public place, day-
care centre etc. 

Severity level of injury  In this study, two variables were used to 
measure the severity level of injury separately. 

1. The “perception” of the victims was used as a measure of the 
severity of injury. The respondents were asked to classify the 
degree of severity into one out of four levels: minor, moderate, 
serious and very serious. Any non-response was classified as 
“not known”. 

2. Disability days. Another measure of severity related to the 
duration of temporary disability, classified as mild, moderate 
and severe respectively for less than 7 days, 7 to 29 days or at 
least 30 days' disability. Days of disability comprised the 
number of days that the injury patient needed to stay in bed or 
needed to stop regular work or other normal activity.  

Socio-economic status  Socio-economic status was based on the 
official economic classification provided by the local authority. In 
total, 5801 individual households in the 30 clusters were classified 
into five economic groups (rich, upper middle, middle, poor and very 
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poor) by local leaders in 1999. In this study, these groups were 
aggregated into rich, middle income and poor groups, due to relatively 
small numbers of households in the original “rich” and “very poor” 
classifications. 

Poverty  A person is generally considered poor if his or her 
consumption or income level falls below some minimum level 
necessary to meet basic needs (World Bank, 2002).  This minimum 
level is usually called the “poverty line”. For Vietnam, this is 
interpreted into an indicator of household income based on rice 
production, given the land area available to the household. For 
example, poor meant less than 16 kg of rice per capita per month for 
mountainous areas and 21 kg for plain areas. The poverty line was set 
in 1996 and the reason for choosing rice as an indicator was that 80% 
of the Vietnamese population lives in rural areas and 90% of poor 
people are rural residents. The local authority, via local leaders, 
estimates the rice production of each household based on the area of 
agricultural land owned by the household (Khe et al., 2003). Thus if 
direct income or expenditure were used, there could be 
misclassification for those who were not poor but belonged to the 
poorest quintile. 

Poverty measured by local leaders’ estimation is a simple income 
proxy method commonly used in Vietnam. The local leaders, who live 
in the same village, know each household well and can observe 
household possessions. Living within a community, local leaders can 
classify poverty more precisely. In addition, using available figures 
about land area owned and income from rice production, which play a 
crucial role in the total income of poor households (Khe et al., 2003), 
they can classify poverty quantitatively. Thus the classifications by 
local leaders were used in this study to minimise classification bias. 

Occupation  Occupation was classified as children for those under 15 
years; farming, service occupations and others for adults aged 15-59, 
and elderly for 60 years and above. 

Health care seeking pattern  The term health care in this study was 
defined as any kind of treatment or consultation received by the injury 
patients within three days after injury occurrence. Health care seeking 
patterns included: 



MATERIALS AND METHODS 

- 25 - 
 

o Treatment at a referral facility (including treatment at a 
hospital; admission to hospital and referral to another hospital) 

o Treatment at a district health centre (DHC) 

o Treatment at a commune health centre (CHCs) 

o Private treatment. This included receiving advice and treatment 
from traditional practitioners and other types of private facilities 
or private pharmacies. 

o Self-treatment 

o No treatment  

Household  The term household in this study was defined as the group 
of persons who stay in the same house and use food from the same 
source. 

Age groups  The study population was divided into five age groups: 0-
4; 5-14; 15-34; 35-59 and over 59 years.  

Some estimated variables used in this study 

Cost of injury 

Direct costs 
In our cost estimates, “direct costs” included costs for health care and 
transportation. The costing system from public health care in Vietnam 
was used, as well as information from the victims. The information 
available from the costing system was the government grant based on 
the number of hospital beds, and the grant per bed-day was equal to 
VND 32,300 (USD 2.2). The second important cost was user fees, 
with patients paying VND 19,000 (USD 1.3) for a bed-day. Thus the 
cost for one bed-day was assumed to be VND 51,300 (US $3.5). 
Patients also paid directly for examinations, drugs, laboratory tests, 
etc. In the private sector, patients paid the total cost out-of-pocket. 
Some of the patients were insured. Thus, the total direct costs for 
health care were divided between three groups: the victims' out-of-
pocket costs, contributions from the Government as grants and in 
some cases contributions paid by Vietnam Health Insurance. In order 
to avoid double-counting, user fees were reduced by the 
reimbursement paid from health insurance to the victims. 
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Indirect costs 
Indirect costs were also estimated and included patients' time cost, 
relatives' time cost, and so-called “restricted normal activity” cost. 
The patients' time cost and the relatives' time cost were equal to 
production losses due to temporary incapacitation or taking care of 
victims. The production losses were estimated by multiplying the off-
work period in days by the average gross earning per day per person. 
In this study, we used income data from the baseline survey of 
FilaBavi in 1999, where the reported income per person per month 
was VND 158,000 (USD 10.9). Hence, the average gross earning per 
day per person was approximately VND 5,300 (USD 0.4).  

Restricted normal activities 
The concept of “restricted normal activities” included all other 
activities (for instance education), apart from the labour market, which 
could not be maintained due to the injury. Since some restricted 
normal activities might be more valuable than working hours and 
some less, thus it was decided to use the same value as for production 
losses in the estimations. Therefore the total restricted normal activity 
cost was estimated by multiplying the restricted normal activity period 
in days by average daily earnings. 

Total cost and unit costs 
The total cost included direct costs and indirect costs. The total cost 
for the whole population in the district was estimated by multiplying 
the total cost for the sample by the ratio of whole population divided 
by sampled population. The unit costs (per case) for different types of 
injury were calculated as the total cost for a particular type of injury 
divided by the number of such injuries. 

To estimate the economic burden of injuries on victims, we 
transformed the unit costs measured in money into unit costs 
measured as working time. The working time is the number of months 
needed for a victim to earn the money to meet the out-of-pocket cost 
of their injury. Working time was calculated as the injury unit cost 
multiplied by the proportion paid personally by (or for) the victim and 
divided by the average monthly individual income in Bavi. Any 
reduction in productivity at work due to injury and reduced income 
due to an enforced change of job after an injury or disability were not 
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included. Human costs in terms of death, pain, suffering, sorrow, 
distress etc. were also not considered in this study. 

Study designs and data collection methods  

Study designs 
This thesis is based on a cross-sectional pilot study followed by a one-
year follow-up study sampled within the population of FilaBavi, in 
Bavi district, northern Vietnam. 

 

 

 

 

 

 

 

 

 

 

Figure 8. The time table for pilot and one-year follow-up studies. 

Pilot study 
A cross sectional study was conducted in 1999 to investigate the 
incidence of injuries and their causes, severity of injury and health 
care utilization of injury victims, using a household questionnaire 
(Appendix 1). Age, sex, occupation, socio-economic status, 
educational level, and socio-economic characteristics were already 
included in the FilaBavi household baseline survey. The injury survey 
used face-to-face interviews with heads of households to identify 
anyone who had been injured, and then with injury victims themselves 
(or their guardians) for further details. This study was done in parallel 
with the FilaBavi baseline survey from January to March in 1999. All 
cases of unintentional non-fatal injuries occurring in the three months 
preceding the date of interview were sought and recorded. It was 
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necessary to train 30 interviewers and 5 field supervisors on injury 
issues and skills of interviewing, together with pre-tests of collecting 
data. 

One-year household survey 
Follow-up injury surveys were carried out quarterly using the same 
methodology and questionnaire as the pilot study. Four household 
injury interview surveys were conducted continuously during 2000: in 
January-March (1st quarter), April-June (2nd quarter), July-September 
(3rd quarter) and October-December (4th quarter). Each injury survey 
covered the preceding 3 months. Each individual was thus potentially 
surveyed for a 12-month period. On-going vital event surveillance in 
FilaBavi was able to determine individuals’ exposure time over the 3-
month recall periods. 

 

 

 

 
 
 
 
 
 
 
 
 
Figure 9. Conceptual framework of quarterly injury surveillance over a one-year 
period on an individual basis 
 
 

Data collection 
All cases of unintentional non-fatal injuries occurring in the 3 months 
preceding the date of interview were recorded. The study excluded 
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injury, aetiology, and the victim’s activity at the time of injury 
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according to the NOMESCO classification (NOMESCO, 1997). 
Background variables were available from routine FilaBavi data. 
FilaBavi interviewers were given additional training with respect to 
the injury questions and performed the interviews in the respondents’ 
homes. Head of the households was asked whether any household 
member had sustained any non-fatal injury in the last 3 months, with 
the intention of interviewing each injury victim individually. If the 
injury victim was not at home or was a child (0-14 years old), the head 
of the household or a household member who knew most about the 
injury was interviewed as a proxy respondent.  

Non-respondents 
Among the 5,801 households initially selected and approached for the 
survey there was only a 0.5% drop out rate for various reasons. Very 
few refused to participate. 

Why non-fatal unintentional injury?  
Fatal injuries were excluded because the sample size was not large 
enough for a mortality study. A related study reported elsewhere about 
cause-specific mortality for the whole FilaBavi population in 1999 
(Huong et al., 2003), using verbal autopsy. For non-fatal injuries, 
unintentional injuries comprise the great majority compared with 
intentional injuries (Cubbin & Smith, 2002), and the investigation of 
intentional injuries requires different methods, probably incorporating 
qualitative approaches. 

Quality control  
One of important part of the survey was how to control the quality and 
validity of data collection. A monitoring system was set up for data 
quality control by the researchers and five full-time field supervisors. 
The field supervisors had various kinds of medical qualification and 
were trained to detect and deal with problems in the field. To ensure 
the reliability of this household survey methodology, a quality control 
system was applied carefully from the planning phase to training the 
interviewers and analysing the findings. The researchers checked 15% 
of all completed questionnaires randomly. If information was missing 
or errors were detected the supervisors as well as the researchers 
returned the questionnaires to the interviewers for correction or 
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follow-up. To assess the reliability of collected information, 5% of the 
study populations, randomly selected, were re-interviewed. Almost all 
of the original data were found to be reliable.  

Ethical issues 

Ethical permission was been obtained from the Ministry of Health in 
Hanoi, Vietnam. The Research Ethics Committee at Umeå University 
gave ethical approval for the FilaBavi household surveillance system, 
including data collection on vital statistics (reference number 02-420). 
Informed consent for the interviews was obtained from heads of 
household and injury victims by the interviewers. 

Statistical methods 

In principle each household in the sample was under surveillance for a 
one-year period, more or less corresponding to the year 2000. Using 
this approach, it was possible to determine person-years-at-risk (pyar) 
on an individual basis as the denominator for injury incidence. Injury 
incidence rates and 95% confidence intervals were analyzed according 
to gender, age, environments (types) and circumstances of injury 
(Papers I, II, III). Quarterly and monthly incidence rates of injuries 
were calculated as the number of recorded injuries occurring during 
one calendar quarter and one calendar month per 1000 person years at 
risk during the same period, respectively. Statistical analyses were 
based on monthly, quarterly and annual incidence rates with 95% 
confidence intervals (Paper III). Rate ratios for gender, age/occupation 
groups, geographic areas and socio-economic status were determined 
using a Poisson regression model (Paper II). Significant differences 
between incidences rates were noted where 95% confidence intervals 
of rate ratios excluded unity. For Paper V, total and unit cost were 
analyzed according to gender, age, location, severity and types of 
injury. The percentage of total economic burden of injuries between 
victims, government, and the health insurance agency was also 
calculated.  For Paper VI, the analysis was included bivariate and 
multivariate analysis using logistic regression in order to find out the 
associations between socio-demographic factors and utilisation of 
health services. Associations were expressed as odds ratios (OR) and 
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their 95% confidence interval (CI). For the analysis of health seeking 
behaviour, odds ratios greater than one indicated higher probabilities 
of seeking care. Variables where 95% CIs excluded unity were 
considered to have significant associations with the outcome.  

Data were managed using Epi-Info version 6.04 and dBase IV, and 
analysed using Cohort (Umeå University) and Stata version 7. 
 

Table 2.  Statistical methods used to analyse data 

Articles Frequency 
analysis 

Incidence 
rate 

(95% CI) 

Univariate & 
Multivariate 
odd ratio 

OR (95% CI) 

Bivariate  
rate ratio  

RR (95% CI) 

Multivariate 
rate ratio 

RR (95% CI) 

I  √    

II √ √  √ √ 

III  √  √  

IV  √  √ √ 

V √     

VI √  √   
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METHODOLOGICAL ISSUES 

This chapter further describes the survey methods used, exploring 
their validity and possible utility in other settings. 

Methods used  

Pilot study 
A population-based pilot study was conducted in order to see whether 
community-based interview surveys might be a feasible and 
appropriate approach to assessing levels of injury, particularly in 
developing countries. This cross-sectional pilot household survey was 
carried out within the framework of FilaBavi, asking about injuries 
during one quarterly survey round. From this pilot study, it was 
possible to characterise interesting patterns of injury in the community 
(Paper I).  

 
Weekly meeting with field supervisors checking questionnaires 

One-year follow-up survey 
The follow-up survey was carried out with a series of quarterly 
interviews using the same methodology and questionnaire as used in 
the pilot study. Using FilaBavi as a platform, it was possible to 
determine person-years-at-risk (pyar) on an individual basis as the 
denominator for injury incidence. Taking time into account in this 
way made it possible to calculate the person-years-at-risk among the 
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injured persons after they were first injured, and so calculate rates 
separately for first injury and subsequent injury. Precise injury 
incidence rates and rates of second and subsequent injuries were 
reported in Paper II and Paper III. 

One of objectives of this study was to describe seasonal effects on 
injury incidence at the community level and to assess the relative 
merits of cross-sectional or longitudinal surveillance for injuries in 
such a setting (Paper III). Seasonal variations within the year were 
found among all types of injuries. Overall, the highest incidence rates 
were observed in July and April, while lowest month rates were found 
in May and November (p<0.05). A significantly higher incidence rate 
was found in the third quarter survey (103/1000 person-years, p<0.05) 
when compared with the incidence rate of the one-year total as well as 
with other quarters.  

Reliability of the study  

Reliability is concerned with the repeatability of an investigation of a 
similar design, namely the extent to which the findings of one study 
will correspond to those of another, undertaken at different times and 
on different sites (Robertson, 1992). To ensure reliability the data 
gathered for the studies reported in this thesis were safeguarded by 
providing detailed instructions to the interviewers and supervisors. 
There were both structured questions and free-text descriptions to fill 
in information on the questionnaire. In order to make sure that the 
interviewers had good interviewing skills, preparation included 
several steps such as role-play training for interviewers, pre-pilot 
surveys, and the pilot-survey before the main survey.  

Validity 

Validity is concerned with how well collected data describe the reality 
that they are designed to illuminate (Robertson, 1992). Since this was 
a population-based investigation based on demographic surveillance 
system, the quality of data was safeguarded by means of adequate 
supervision, carried out by field supervisors and research students. 
There was no double registration of data because everyone had their 
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own ID number. Strong commitment to the FilaBavi project from 
local authorities and good cooperation by households were factors that 
surely contributed to good data and a low non-response rate (Huy et 
al., 2003).  

Discussion 

Through pilot studies, the interviewing skills of interviewers and field 
supervisors were improved. The injury concept, which was new to 
many villagers in the rural area of Bavi, was made more clear. To 
assess the reliability of the household survey methodology, a quality 
control system was applied from the planning phase to the analysis 
phase. This was a successful strategy in obtaining good quality and 
reliable data. From this pilot study, it was possible to characterise 
interesting patterns of injury in the community, including many 
injuries not presenting at health facilities (47%) (Paper I). Later, from 
the one-year survey in 2000 in the same area, it was also found that 
less than a quarter of injury victims used the public health services 
(Paper II & III). The household survey thus gave more comprehensive 
results than we could have possibly obtained from facility-based 
studies. 

Precise incidence rates for injury and re-injury could not have been 
measured without longitudinal follow-up (Paper II). Another strength 
of this cohort study is that it was possible to assess not only the 
association between two factors, but also to determine their order of 
occurrence. This is important in assessing the cause-effect relationship 
between two factors. Rahman, studying a model for injury 
surveillance at the local level in Bangladesh, concluded that 
population-based surveillance was the preferred method for 
monitoring the occurrence of injuries, since rates of injuries and risk 
factors could be calculated and generalised to the total population 
(Rahman, 2000).  

Many epidemiological studies of injury in developing countries have 
been cross-sectional in design. Since some kinds of injury are likely to 
have seasonal patterns, it could be important to follow a community 
for at least one year to obtain a full picture of seasonal variation of 
injury. The significantly higher rates in some months, such as April, 
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July, October and December, in some cases twice as high compared 
with months such as in May or November, could have important 
implications. Using only a one-year follow-up survey does not enable 
firm conclusions to be drawn as to whether the observed variations 
show a consistent year-on-year seasonal pattern, but nevertheless 
represents an improvement on a cross-sectional approach. To explore 
the precise nature of seasonal variation, community follow-up over 
several years would be needed, though this would probably not be 
justified on the grounds of resources and time taken. Based on this 
one-year study, if the separate quarters were imagined to be the 
equivalent of four separate cross-sectional 3-month recall surveys, the 
significant differences found between the overall quarterly rates 
certainly casts doubt on the validity of using a single cross-sectional 
survey. Thus seasonal effects could cause invalid assessments of an 
overall injury problem if only one cross-sectional household survey 
were used (Paper III). 

In this setting, the field work costs for a single quarterly cross-
sectional survey was approximately USD 0.10 per individual 
surveyed. The overhead costs of the DSS (essential for identifying and 
organizing longitudinal surveillance) plus the cost of four cross-
sectional surveys during the year were approximately USD 1.00. This 
cost ratio of 1:10 between the single cross-sectional and one-year 
longitudinal approaches may therefore mean that the additional 
precision of the latter might not be economically justifiable in some 
settings, depending on the degree of precision required. 

Thus it is clear that many factors need to be taken into account when 
planning community-based injury surveillance programmes. If an 
injury intervention and its evaluation are being planned, then it seems 
necessary to either use one-year pre-intervention and one-year post-
intervention assessments, or to carry out pre- and post- intervention 
assessments at the same time of year, if seasonal variations are not 
going to adversely affect results (Paper III).  

Limitations  

There are some shortcomings of the study that need to be highlighted. 
First, the understanding of ‘accidental events’ and reporting these 
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events could differ between education levels of individuals and might 
be biased by different interviewers. This survey used 30 interviewers, 
possibly leading to bias between interviewers. One limitation of this 
study was that the consequences of injury on health are very difficult 
to assess on a self-reported basis. The assessment of injury severity 
level may have been compromised by eliciting information from the 
victims themselves without reports from examinations by medical 
professionals. The definitions of major, moderate and mild injuries 
used in the survey do not directly relate to a medical measure of injury 
severity. However, given the relatively low rates of health care 
utilisation, having medical reports on a small, non-random sample of 
injuries probably would not have improved the situation. 

There is a possibility of under-reporting due to recall bias in 
household surveys. The problem of recall bias has been considered in 
relation to a range of self-reported events. Even though this study only 
recorded injuries that needed care or disrupted normal activities, the 
recall of injuries diminished considerably over the 3-month period, 
particularly for mild injuries (defined as incapacitating the victim for 
less than one week), as shown in figure 10. Despite an obvious drop in 
recall between quarterly surveys, if mild injuries were excluded there 
was little evidence of recall bias.  
 

 

 

 

 

 

 

 
 
Figure 10. The effect of recall over a 3-month period in reporting injuries, by 
severity (mild injuries defined as incapacity for less than one week), in a rural 
Vietnamese community. 
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However, according to Mock et al. “longer recall periods significantly 
underestimate the injury incidence compared to shorter recall 
periods. Shorter recall periods (1-3 months) should be used when 
calculating the overall non-fatal injury incidence” (Mock et al., 
1999a). This is likely to be particularly true for minor injuries. For 
serious injuries, longer recall periods could be acceptable. In this 
study the recall period for injury cases was 3 months, which was 
viewed as acceptable. In population-based surveys, the accuracy of 
recall can be influenced by memory decay, the tendency to forget and 
to underreport events when relying on self-reporting of injury by 
respondents. In an attempt to reduce bias, the questionnaire used both 
structured questions and free-text descriptions. Accordingly, it was 
possible to make adjustments to or supplement responses in the course 
of coding.   

Conclusion 
In conclusion, this cohort study based on the context of a DSS 
provides detailed, longitudinal information in a continuous and 
systematic way. The study gave the opportunity to examine or collect 
data on various aspects of an injury: the persons injured, the places of 
occurrence, the circumstances, the relationship of pre-existing factors 
with injuries, the severity of injuries, the treatment received, and the 
cost of treatment. Thus it was possible to accurately identify patterns 
of injury in the context of rural Vietnam, and to suggest that the 
methods used might be appropriate in other similar settings. 
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PATTERNS OF INJURY IN THE COMMUNITY  

This chapter describes patterns of injury in the community over one 
year (2000) in Bavi district: who, where, when, how and why. 

Summary of injured persons and injury events 

A total of 24,776 persons living in the study area were surveyed. 
There were 23,338 person-years observed among 24,776 people 
(mean individual time of observation 0.94 years). The majority (59%) 
of the person-time was in the working age group (15-59 years). The 
male to female population ratio was 0.93:1. Of these, 1,917 reported 
2,079 new non-fatal injuries during the four 3-month periods of 
observation. Over the whole period, 136 persons were injured twice 
and 13 were injured three times. (Paper II) 

Injury pattern by age and sex 

The one-year survey resulted in an overall injury incidence rate of 
89/1000 person-years (95% CI 85-93/1000). The re-injury incidence 
rate was 181 per 1000 person-years (95% CI 153-209/1000) (Paper 
III). Males had a higher injury rate than females for all age groups 
except for those aged 60 and above (p<0.05) (figure 11). The elderly 
have highest injury incidence rate of 113/1000 to compare with other 
age-group (p<0.05) (Paper II, Table 1). 
 

 

 

 

 

 

 

Figure 11. Injury incidence rates by gender 
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Injury pattern by circumstances and mechanisms of 
injury 

Incidence rates by circumstances and mechanisms of injury (according 
to the NOMESCO classification) presented by age/occupation groups, 
are shown in Table 4 of Paper II. Home injuries had the highest 
aggregate rate (37/1000 pyar), followed by road traffic injuries 
(26/1000) and work-related injuries (15/1000). Home injuries among 
the elderly were particularly frequent (76/1000 pyar) and work-related 
injuries were particularly associated with agriculture among adults 
aged 15-59 (26/1000 pyar). Road traffic injuries were most common 
among children (30/1000 pyar). Being hit by contact with another 
object was the most common mechanism in all age/occupation groups 
except for the elderly, where falls dominated. Falls, which took place 
in the home, represented a major proportion of injuries among the 
elderly. Bicycles were involved in almost half of the cases of road 
traffic injuries (48%) and motorcycles in 25% while only three 
injuries (0.5%) were to people trave1ling in vehicles. Cuts to the feet 
accounted for 62% of work-related injury cases, often related to 
farmers stepping on broken glass or glazed terracotta in their fields. 
The majority of the injuries occurred during unpaid work such as 
cooking, household maintenance, caring for children (35%), followed 
by road travel (32%) and working for income (12%).  

Discussion 

Obviously, an incidence approaching one in ten of the population per 
annum demonstrated that injury is an important health problem in 
rural Vietnam. Some individuals were at significantly higher risk of 
injury, as reflected in the two-fold rate for subsequent injury, 
following first injury. Our incidence rate of 89/1000 pyar is consistent 
with other studies in developing countries such as India, Ghana, and 
Cuba although socio-economic status and the definitions of severity 
criteria for injury cases vary from study to study (Sathiyasekaran, 
1996; Mock et al., 1999b; Bangdiwala et al., 1990). This incidence 
rate was much higher than the annual all-cause injury rate of 49/1000 
pyar, which was reported from the Vietnam Multi-centre Injury 
Survey (VMIS) in 2001 (Linh et al., 2002). VMIS was a cross-
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sectional household survey with sample of 27,000 households with a 
total of 126,117 individuals. It was taken using multi-stage stratified 
sampling. Sampling was done with a probability proportional to size 
(PPS) procedure, so that the 8 region sample was representative for 
Vietnam in general. Probably the main reason for the difference in 
rates was the VMIS approach using a household cross-sectional 
survey with one-year recall. An important finding in our study was 
that home injury played an important role from a morbidity 
perspective, followed by road traffic and work-related injuries. Similar 
findings about the important role of home injuries have been reported 
in a rural area in Bangladesh and in a Swedish community (Rahman et 
al., 1998b; Schelp & Svanström, 1986). VMIS found that road traffic 
injuries ranked first of all injury types, but included both urban and 
rural areas in its 8 selected geographic zones of Vietnam. In urban 
areas traffic injuries were certainly mostly frequent. Home injuries 
have not so far been recognised to the same extent as traffic and work-
related injuries in Vietnam, largely because they have not been 
effectively counted, especially in rural areas. Home injury in this 
study mainly affected children (0-14 years old) and the elderly (aged 
60 and above). Following home injury, road traffic injuries were 
nevertheless a huge burden to this population. Other studies in urban 
Vietnam have found motorcyclists and car drivers to be the largest 
group of injured road users; our findings emphasise the greater plight 
of cyclists as vulnerable road users. Work-related injuries emerged as 
the third most common cause. In view of the large proportion of 
farmers (80%) in this population as well as in many other rural areas 
of Vietnam and the high rates of agricultural injuries, this represents a 
further important target for prevention efforts.  

The patterns of injury revealed through this survey showed a more 
comprehensive picture of injuries in rural Vietnam then other studies, 
which are difficult to compare if they were hospital-based or cross-
sectional studies (Thep & Phuong, 2002; Son, 2002). This study was 
able to identify some specific groups of high-risk individuals and 
injury types. It demonstrated a clear need for targeted injury 
prevention programmes, particularly against home and traffic injuries, 
which happened frequently and amounted to a large economic and 
social burden. 
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FACTORS LEADING TO INJURY: RISK 
FACTORS 
Information on predisposing factors (relevant conditions before 
injuries occurred) and risk factors relating to injury events plays an 
important role for prevention purposes. Predisposing and risk factors 
for injury are grouped as follows: individual (including biological and 
behavioural), household and environmental (or contextual). In this 
study, age group, occupation and sex were used as the individual 
variables. The household variable was economic status according to 
the local community leaders’ classification. The environmental 
variables were geographic location, weather conditions and farming 
activities.  

Individual risk factors 

Gender and age were both significantly related to the risk of injury. 
Overall, males were injured at 1.4 times the rate of females (p<0.05). 
Males had higher rates of injury than females at least during childhood 
and working life. However, for those aged 60 and over females had a 
higher risk of injury than males (RR=1.38, p<0.05), often arising in 
the home (table 1 & table 4 Paper II). The elderly were at highest risk 
of injury compared with other age/occupation groups (RR= 1.26, 
p<0.05). 
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Household risk factors 

In our study, socio-economic status was identified as a factor having 
an important impact on the risk of injury in general as well as for 
some specific injuries. The poor and middle income groups were 
injured at rates 1.40 and 1.27 times higher than the rich respectively 
(p<0.05). This relationship was consistent for both males and females 
in all age groups. Poverty was a risk factor for non-fatal unintentional 
injuries generally. For different types of injury, poverty was a risk for 
home, work and “other” injuries, protective for school injuries, while 
the risk of traffic injuries was not affected. The middle income group 
was exposed to the highest risk of traffic injuries. However, the 
relationship varied by sex, age and type of injury. Specifically, 
poverty increased the risk for children and elderly people being 
injured at home, with adults aged 15-59 years being affected by work 
injuries.  
 

 

Environmental risk factors 

Geographic areas 
Those living in mountainous areas were 1.3 times more likely to be 
injured than those living in lowlands and highlands (p<0.05), although 
they enjoyed lower overall mortality than the populations of other 
areas (Byass, 2003) (Paper II). The lowest overall risk was observed 
in adult women engaged in service industries in the highlands (RR 
0.49) and the highest among elderly men in the mountains (RR 1.6) 
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when compared with the reference group (male farmers aged 15-59 
years living in the lowlands) (table 2, Paper II). Living in the 
mountains was a risk factor for home injuries among men, while 
among women it was significant for traffic and other injuries, and was 
also a risk factor for work-related injury for both sexes (table 2, Paper 
IV).  

Weather conditions and farming activities 
For all types of injuries combined, the highest incidence rate was 
observed in July (115/1000), followed by April (109/1000). The 
lowest monthly rates were found in May and November (57/1000 and 
59/1000, respectively), significantly different from the higher months 
(p<0.05). Seasonal variations in incidence rates for different types of 
injuries were observed, with increased rates being detected during 
February and April for traffic accidents, June for work-related 
accidents, and July, August and October for home accidents. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 12. Injury incidence rates per 1000 person-years and seasonal variations 
for different types of injuries in Bavi district, 2000.  

Discussion 

Our findings about basic risk factors (sex, age and occupation) were 
consistent with other studies in Vietnam as well as in other countries 
(Linh et al., 2002; Thep & Phuong, 2002; Rahman et al., 1998b). The 
important risk factors were poverty; being male, being elderly, 
residing in difficult areas such as mountains, weather conditions and 
agricultural activities.  
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Males possibly had higher injury rates than females because they were 
more often exposed to hazards.   

Socio-economic status plays a major role in determining the 
magnitude, pattern and severity of injuries and diseases in difference 
countries (Berger and Mohan, 1996). Some studies have shown that 
low socio-economic status is related to injury risk, but the results are 
non-linear and inconsistent (Laflamme, 1998). Poor and rich people 
tend to be exposed to different risks leading to their injuries. Our 
study shows that poverty increased the risk of getting non-fatal 
unintentional injuries in general as well as for home, work-related and 
other injuries, but not for traffic injuries. The middle income group 
experienced the highest risk of traffic injuries. The relationship 
between low socio-economic status or poverty and high risk of 
injuries is well documented (Lyons et al., 2003; Borrell et al., 2002; 
Stokes et al., 2001; Plitponkarnpim et al., 1999). For example, 
Plitponkarnpim found a strong negative relationship between child 
injury mortality rates and gross national product (GNP) per capita at 
the national level.     

In Bavi, poor households usually have slippery or rough floors, poor 
quality kitchens and a low general quality of housing, which expose 
people to higher risks of injury, due mainly to falls, scalds and fires. 
Poor adults were at greater risk of injuries at work, possibly because 
people living under harsh economic conditions may be willing, or 
forced, to accept jobs that expose them to extremely high risks or 
unsafe conditions.  

Peculiarly in this setting, the middle income group was at greatest risk 
for traffic injuries, probably due to the unsafe use of bicycles or 
motorbikes. It is likely that middle income households rather than 
poor ones can afford to buy bicycles and motorbikes, probably making 
cyclists the most vulnerable road users in Bavi district, as depicted on 
the cover. This is an example of increasing wealth and modernisation 
creating new situations and risks. The result is that some groups 
during transition periods can be exposed to double risks – arising from 
poverty and affluence (Paper IV).  

Poverty played a complicated role in the youngest age group (0-14 
years) (table 3 Paper IV). One interesting result in the present study is 
that poverty was a risk factor for home injuries and other injuries but a 
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protective factor for school injuries. One factor that may explain this 
seemingly illogical result is that poor children actually attend school 
less than rich ones. Poverty may force them out of school - either 
never attending or dropping out to work. This suggests that more work 
is needed to find ways to help poor children attend school as well as 
preventing injuries at schools.  

The study also found that weather conditions and farming activities 
were environmental risk factors, associated with variations in injury 
incidence. Slippery conditions caused by drizzling rain in February 
would be likely to make roads more dangerous, coupled with 
increased travelling around the major Tet holiday season (Vietnamese 
New Year, according to the Lunar calendar). Similarly at the start of 
heavier rains in July, road accidents were more common. During the 
months of July and August the number of home injuries was higher, 
while the numbers of work-related injuries were lower. This may have 
reflected a slack period for farmers, when many people were not 
working on their farms and stayed at home doing other tasks. 
Conversely in June, work-related injuries were more common, with 
less home injuries, during a period of major farming activity (Paper 
III). 

While modifying SES of individuals or their communities may be 
difficult and politically unfeasible, recognition of the factors that 
mediate the relationship between SES and injuries might lead to 
effective injury control measures to reduce socio-economic 
inequalities in health (Cubbin & Smith, 2002). Other studies have also 
found that low SES tends to be associated with high levels of observed 
hazards in homes, environments, and working conditions (Glik et al., 
1993). The relationship between SES and injury is very useful 
information to consider when designing injury-prevention 
programmes or public policies. In the long term it is likely increasing 
incomes (SES) may give the best protection against injuries, even if 
risks may temporarily increase in a region such as Bavi during 
modernisation (Paper IV).  
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AFTER INJURY–CONSEQUENCES OF 
INJURIES 
Injuries are not only a leading cause of death and disability but also a 
great financial burden on national and individual economies. There is 
also growing demand for a medical care for injury patients. This 
chapter highlights the economic consequences of injury as well as the 
health seeking behaviour of injury patients.  

This study estimated the total cost of all unintentional injuries in Bavi 
district during one year. It also described how costs were influenced 
by gender, age, location, severity, and types of injury. How the 
economic burden of injuries was distributed between victims, 
government, and the health insurance agency was also investigated. 
An important first step in alleviating the burden of injury is to 
understand patterns and predictors of health services utilisation after 
people were injured (Thind & Andersen, 2003). 

Economic consequences of injuries 

The total cost of injuries over one year 
A total of 1,740 non-fatal unintentional injuries were reported to have 
occurred in the sampled communities during a 12-month period from 
November 1st 1999 to October 30th 2000. The total annual cost of all 
the unintentional injuries in the study sample was VND 345,712,000 
(Vietnamese dong) (USD 23,842). The average cost per injury was 
VND 198,685 (USD 13.7). This was equivalent to 1.3 months of 
income, since the average income per person per month was VND 
158,000 (USD 10.9). By transforming the economic costs of 
unintentional injuries into the time taken to earn the same amount, a 
picture of the economic burden of unintentional injuries on 
households could be seen better. The total cost of injuries over one 
year for the whole Bavi District was estimated to be VND 
3,412,539,000 (USD 235,347), equivalent to the annual income of 
1,800 people, or 7.7% of the population (Paper V).  



AFTER INJURY – CONSEQUENCES OF INJURIES 

- 47 - 
 

The distribution of injuries costs by gender, age, location, 
severity and types of injury   
Injuries to males accounted for the larger share numerically (57%) as 
well as in terms of total cost (56%). For men the highest proportion of 
costs occurred in the age group 19-39 (47%) while for women it was 
in the age group 60 and above (37%). For all types of injury, the 
highest unit cost was due to injuries to the spine, chest and abdomen. 
Home and traffic injuries together accounted for more than 80% of the 
total cost, 45% and 38% respectively. The highest unit cost was 
related to traffic injuries, followed by home, “other”, work-related, 
and school injuries in descending order. The highest unit costs were 
found in home, traffic and “other” injuries, which incurred higher 
costs due to injuries to the spine, chest, abdomen, head, face and neck. 
The cost of a severe injury to the victim corresponded to 7.3 months 
of earned income, while for minor injuries it was 0.3 months.  

The distribution of economic burden among victims, 
government and the health insurance agency 
Healthcare accounted for 50% of the total cost, transportation for 2% 
and indirect costs for 48%. Looking at health care costs only, 80% of 
the health care costs were paid out of pocket, 16% by government 
funding and only 4% by the health insurance agency, reflecting 
correctly the health care financing situation in Vietnam (WHO, 2000). 
In total, 90% of the total economic burden fell on households, 8% on 
government, and 2% on the health insurance agency. 

Health seeking behaviour of injury patients 

The pattern of health seeking behaviour   
Self-treatment has been reported to be the most common way of 
treating injury in Vietnam (51.5%), even in severe cases. There was a 
low rate of use public health services (23.2%) among injury patients. 
It was almost the same as the use of private sources of healthcare 
(22.4%). Only 4.0% had sought care from referral facilities and 3.5% 
from other providers like polyclinics as their first choice.  
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Figure 13. Medical help seeking pattern for first choice of injury cases in Bavi 
district, Vietnam 2000. 

Factors influencing health seeking and the choice of 
different types of health care 
Patients with more severe injuries sought care more readily than those 
with mild injuries. The rate of seeking care decreased with increasing 
levels of health care, from private health care, commune health centres 
to district health centre and referral facilities. Injury patients with 
severe injury (classified by days of disability) attended DHC and 
referral facility 38 and 19 times more frequently than mild injuries did 
(p<0.001). Those perceiving their injury as very serious utilised the 
DHC and referral facility almost two hundred times more compared 
with those who perceived their injury as mild. People with health 
insurance were nearly twice as likely to reach healthcare in general, 
2.6 times for DHC and 4.5 times for CHC compared with those who 
had none (p<0.001 for all). Rich people used referral facilities 2.4 
times more frequently than the poor (p<0.05). Long distances, 
residence in difficult geographic areas such as highlands and 
mountains, being female and coming from ethnic minorities were 
barriers for seeking health services in general. Injuries at school were 
nearly three times more likely to use the commune health centre 
compared with home injuries (p<0.01). Road traffic cases were twice 
as likely to use the DHC compared with home and other types of 
injury (p<0.001). 
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Expenditure at different types of health service 
There were 1,532 injury patients who reported their total costs for 
treatment. The cost for the treatment of injuries at referral facilities 
was highest at VND 577,778 (USD 39.8), followed by the district 
health centre at VND 182,579 (USD 12.6). Private health care had 
higher costs than CHCs although not significantly so, VND 58,135 
and VND 53,003 respectively (USD 4.0 and 3.7). Self-treatment was 
cheapest at VND 16,883 VND (USD 1.2). Overall, the mean 
proportion of quarterly household expenditure for treating injuries in 
our study was 5.7% (95% CI: 4.8-6.7) and it varied from 1.2% for 
those who used self-treatment to 9.8% for those who needed treatment 
in district health centre and 32.9% when treated at referral facilities. 
The proportion of income spent by poor injury patients treated in 
referral facilities was extremely high (45.6%). The costs increased 
with increasing severity of injury as well as with increasing level of 
health care. 

Discussion 

The economic burden of injury was very heavy for injury patients and 
their families. On average the cost for an injury was equivalent to 1.3 
months of income, so on average a victim needed to work for 1.3 
months to earn the money that the injury cost. If someone suffered a 
severe injury, 7.3 months of work was needed to cover the cost. The 
heavy burden of injuries in economic terms has been found in many 
other studies. For example, Zhou et al. (2003) found that the estimated 
annual economic cost of injury in China is equivalent to USD 12.5 
billion in 1999, almost four times the total public health services 
budget of China. Moreover, a study from the United States shown that 
injury-attributable medical expenditures cost as much as USD 117 
billion in 2000, approximately 10% of total U.S. medical expenditures 
(Finkelstein & Fiebelkorn, 2004).  

The costs for health care are substantial for households. The mean 
proportion of expenditure for the treatment of injury at any kind of 
health care service was 9.7% (95% CI: 8.0-11.3). A suggested 
“affordable” level of expenditure on health care has been 5% of 
household income (Fabricant et al., 1999), in comparison to which the 
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health expenditure of injury patients in our study was rather high, 
certainly if they needed to access referral facilities (32.9%). Injuries 
put a heavy financial burden not only on poor families but also non-
poor families. Lower income groups spent significantly higher 
proportions of income to cure their injuries than the rich did, using all 
types of health care provider (p<0.05). For poor injury patients treated 
at referral facilities the proportion was extremely high (45.6%). The 
burden of curative costs increased with increasing severity of injury as 
well as the increasing level of health care. Injury patients spent a 
greater proportion of their household income on private health care 
than at CHCs. The relatively high costs introduced for public health 
care seemed to be reflected in the lower rate of utilization of public 
health services by injury patients in our study. Weaver (1995) 
concludes that higher costs can lead to patients avoiding seeking care 
at health services, possibly delaying seeking care or making fewer 
visits. Self-treatment was reported to be the most common way of 
treating injury (51.5%), even in case of severe injury. There was a low 
rate of using public health services (23.2%) among injury patients, but 
almost the same as private healthcare (22.4%). This finding 
emphasises the need for effective interventions to prevent injuries, as 
a means of reducing the economic burdens on households as well as 
pressure on health services.   

Injury patients with more severe injuries sought care more. Having 
health insurance seemed to encourage care seeking in the public 
sector, though the coverage of health insurance was very low. It 
seemed that hospitals were more affordable for rich people and private 
health care for the poor in this area.  

Better knowledge about health seeking behaviour of injury patients 
could be important for improving the quality of and access to 
community health services. Community education strategies could 
help people recognise, demand, and obtain higher care. As in many 
countries, health user fees have now become commonly applied in 
Vietnam and played important part in raising revenue for health care. 
The data suggest that Vietnam needs to increase the coverage of 
health insurance and possibly develop a pre-payment scheme for 
people, especially in rural areas, to improve access to health care.     
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SYNTHESIS AND CONCLUSION  

Methodological issues  

In Vietnam, especially in rural districts without any injury register 
system, a community-based survey of unintentional injuries has been 
shown to be a feasible way of collecting meaningful data. It gave 
more complete results than could have been obtained from facility-
based studies. Thus the hidden part of the morbidity injury iceberg 
became more visible. In the context of ongoing demographic 
surveillance, it is possible to make precise calculations of person-time-
at-risk over a long period, and hence make more precise estimates of 
injury incidence. It is possible to follow-up and to understand the 
process of injury event: before, during and after injuries. The 
succession of different periods of the course of injury course gave a 
good overview of the process. The strengths of this study were the 
cohort design, allowing longitudinal follow-up and calculation of 
incidence rates on an individual person-time basis. The population at 
risk were followed-up effectively in order to study the effect of 
individual, household and environmental factors on the incidence of 
injury. It also described clearly the patterns of when injuries happened 
and the consequences of injuries after they had happened. This cohort 
study included both prospective surveillance and retrospective 
analysis of other background factors. In a cohort study of this kind it is 
possible to assess not only the association between two factors, but 
also to be sure that the economic assessment was made before injuries 
occurred, rather than after changing as a consequence of injury or 
disability. Conversely, a cross-sectional survey would have made it 
impossible to clearly distinguish cause and effect (Plugge et al., 2002).  

In addition it was possible to minimise the effect of seasonal variation 
by collecting data over a whole year. At the same time it is necessary 
to recognise the importance of demographic surveillance systems such 
as FilaBavi in low-income countries, generating detailed vital 
statistics that can allow specific studies such as this one to share basic 
information and result in cost-effective research.  

The costs of undertaking longitudinal surveys would be high if no 
community surveillance system were in place. The assessment of 
injury severity levels was potentially difficult because the lack of 
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medical examinations and reports, but the high correlation between 
perceived severity and days of disability suggest that these may not 
have been bad proxy measures. A major limitation of this study is the 
possibility of recall bias due to the use of self-reported health data, 
probably leading to the under-reporting of injury events. However, 
this is probably a less significant source of bias than might arise from 
using only health facility data.  

Major findings 

The study shows that unintentional non-fatal injuries are an important 
health problem in this area of rural Vietnam. Obviously the high 
incidence rate of 89/1000 pyar reflects almost one tenth of the 
population being injured every year. The heavy economic burden 
demonstrated that injury is a serious public health issue and should be 
a priority for intervention in rural Vietnam. The study gave as full a 
picture as possible of unintentional non-fatal injuries in this rural 
community. Home injury was found to be the most frequent 
occurrence in this area, often due to the lack of proper kitchens and 
dangerous home surroundings. Road traffic injuries were less frequent 
than home injuries but carried a heavier individual burden. Traffic 
injuries generally resulted in longer periods of disability compared 
with other types of injuries and had the highest unit cost. The leading 
mechanisms of injuries were being hit by contact with another object, 
falling, cutting and crushing. Males had higher injury incidence rates 
than female up to the age of 60, but not for elderly. Elderly females 
were at higher risk of getting injuries than males, often due to falling 
in their houses. Being male and/or elderly were individual risk factors 
for injury. Poverty was a risk factor for injuries in generally and 
specifically for home and work related injuries, but not for road traffic 
injuries, where the middle income group were at higher risk.  

Injuries not only affected people’s health, but were also a great 
financial burden. The cost of an injury, on average, corresponded to 
approximately 1.3 months of earned income, rising to 7 months for a 
severe injury. Ninety percent of the economic burden of injury fell on 
households, only 8% on government and 2% on health insurance 
agencies. It is clear that unintentional injuries imposed a large 
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economic burden on society, especially on the victims, a finding that 
is perhaps particularly true in resource-poor settings such as Vietnam.  

The costs for health care following injury were substantial for 
households. Lower income groups spent significantly higher 
proportions of their income to treat their injuries than the rich did, at 
all types of health care provider (p<0.05). Especially for poor injury 
patients treated in hospital, the proportion of quarterly income was 
extremely high (45.6%). The high costs of health care seem to be 
reflected in relatively low rates of utilisation of public health services 
by injury patients in our study. Self-treatment has been reported to be 
the most common way of treating injury (51.5%), even in some severe 
cases. High cost, long distances, residence in mountains, being female 
and coming from ethnic minority were barriers for seeking health 
services. People with health insurance sought care more, but the 
coverage of health insurance was very low.   

The studies showed clearly inequalities between different population 
groups within this area during the course of injury, especially before 
and after injuries happened. People who lived in mountainous areas 
and poor people exhibited high risks of injury but lower rates of 
accessing health care facilities for treatment (figure 14). People living 
in mountainous areas seemed disadvantaged compared to lowlanders, 
possibly due to poorer infrastructure. Inequalities in health and access 
to care seemed strongly correlated with socio-economic status, 
although generalised findings on the relationships between SES and 
health care utilisation are not well established in developing countries. 
In developed countries such as the Netherlands, several studies have 
demonstrated that lower SES is related to greater use of health 
services, though the converse may apply in developing countries 
(Alberts et al., 1997).  
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Figure 14. Inequalities among different groups. 

Moreover, an important observation was that the poor were more 
likely to get an injury than the rich, often due to their inferior housing 
conditions, and when they got an injury they had to spent a greater 
proportion of their income on treatment. Lack of money is a serious 
barrier for the utilization of health survices by poor people. To 
overcome this situation the poor often borrow money from their 
relatives or friends (Khe et al., 2002), subsequently making them 
become even poorer after injury. When they become poorer, they are 
arguably at an even higher risk of getting another injury. This kind of 
cycle between poverty and injury may result in people getting into an 
“injury poverty trap” from which it is very difficult to escape. 
 

 

 

 

 

 

 

 

Figure 15. The injury poverty trap. 
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Policy implications 

Some prevention strategies might include health education and raising 
awareness about the possible dangers of injury and the importance of 
seeking appropriate care following injury. Prevention strategies for 
avoiding household hazards could include having better light in the 
evening; making gravel paths around the house and clearing moss to 
avoid slipping; wearing protective clothing when using electro-
mechanical equipment and improving kitchens. More attention needs 
to be given to preventing injuries among users of motorised vehicles, 
such as the use of helmets, seat belts and driver education. It would be 
useful to develop methods for protecting pedestrians and cyclists from 
road traffic accidents, such as having separate paths for pedestrians 
and cyclists, and improving road surfaces to reduce slip hazards. In 
order to reduce work-related injuries, efforts could include educating 
farmers on safe working practices, such as not throwing empty glass 
pesticide bottles into the farm, and wearing shoes or boots when 
working in wet fields. Manufacturers could change to packaging 
pesticides in plastic instead of glass bottles. Community education 
strategies could help people recognise, demand, and obtain better care 
and know what they might expect to pay for treatment in private 
contexts. Developing possible pre-payment schemes for people who 
are not covered by any kind of insurance in rural areas may also be 
important, in parallel with promoting health insurance among 
appropriate sectors of the population, in helping people to reduce the 
burden of injuries. 

Injury prevention strategies need to contain combinations of many 
levels and types of action. Many techniques and methods need to be 
used, including media interventions, presentation of local data, the 
publication of other types of information and advice, education of 
professional groups (as well as members of community and 
community organizations), supervision through safety rounds and 
check lists, environmental control, and product development. These 
principles are derived from the experiences of a number of “Safe 
Community” programmes throughout the world (Welander et al., 
2000). Some of the suggestions for preventing injuries arising out of 
our study are related to proposed actions below (Table 3). 
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Table 3. Relevance of proposed injury interventions to different settings. 
 

Intervention Home 
injury 

Traffic 
injury 

Work-
related 
injury 

Health 
care 
seeking 

Educating individuals √ √ √ √ 

Educating community leader, 
mass-organization leaders 

 √ √ √ 

Building better roads  √   

Law and safety regulations √ √ √  

Agriculture support services   √  

Educating health workers    √ 

Improving health facilities    √ 

 

The public health approach to injury prevention involves four key 
steps (WHO, 1999). The first step is to determine the magnitude, 
scope and characteristics of the problem. The second step is to identify 
the factors that increase the risk of disease, injury or disability, and to 
determine which factors are potentially modifiable. The third step is to 
assess what measures can be taken to prevent the problem by using the 
information about causes and risk factors to design, pilot test and 
evaluate interventions. The final step is to implement the most 
promising interventions on a broad scale. This thesis contributes to the 
first and second steps above. It provides a data on the magnitude of 
injuries in a Vietnamese community. Information on the risk factors 
and the potential to modify these factors is achieved with the hope that 
the information will be useful for the two last steps, which must be 
based on good injury surveys in answer to the first and second steps. 
(WHO, 2001).  

Injuries are recognised as an important health problem in Vietnam as 
well as in many developing countries nowadays. As in other 
developing countries, the Vietnamese government is faced with 
seriously inadequate information on injuries for developing and 
implementing an effective national injury prevention programme. This 
study was done with intention of contributing results to the Ministry 
of Health’s injury prevention programme as well as providing a 
methodology for future injury assessments. 

We have demonstrated that injury is an important health problem in 
rural Vietnam, and identified some specific groups of high-risk 
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individuals and injury types. It was considered important to explore 
the relationship between risk factors and injuries in a representative 
sample of population at the community level. The data from this study 
also allow improved understanding of health service utilisation in this 
environment, with resulting implications for health service policy. The 
information from different phases in this study should help decision-
makers and citizens in their efforts to prevent injuries and accidents in 
Vietnam, especially in rural areas. The study may also be valuable as a 
baseline description for future preventive measures that will need to 
evaluate changes in incidence and patterns of injury as well as 
economic analyses, since any future intervention programme should 
be evaluated by comparing results with the pre-existing magnitude of 
problem and the costs of injuries. 

Conclusions 

The injury related morbidity rates reported in this study indicated that 
injury in developing nations should receive more attention and should 
be placed higher on the agendas of international health policy. Equity 
in health and equal access to healthcare are major targets in most 
health policies. Understanding the causes of inequalities in health and 
health care utilisation is a prerequisite for designing adequate policies 
(Lairson et al., 1995).  

Vietnam is in rapid transition from central planning to a market-
oriented economy. The market-oriented changes have produced great 
economic growth together with new problems in health and health 
care, such as new risks for traffic injuries or high health care fees. In 
the transitional period of national development, we should not neglect 
the possible increasing rates of accidents and injuries along with the 
process of modernising society. The problem of injury being the 
neglected disease of modern society is especially true in today’s 
developing nations (Mock et al., 1997). Thus the results reported here 
provide a valuable insight into the scope for further health gain in 
Vietnam. This information will assist in taking up the future 
challenges presented by the current transitional period in Vietnam, as 
well as in other developing countries, by preventing injuries and by 
the increasing the use of health services. The linkage between injury 
epidemiology and cost-effectiveness studies of interventions for this 
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important public health problem is essential. Epidemiology is a tool to 
judge the effectiveness of interventions, and to see relative impacts in 
reducing the burden of injury in terms of magnitude and scope at the 
population level.  
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REFLECTIONS AND ACKNOWLEDGEMENTS  

One can structure a thesis in one’s own way, as a thesis is an individual 
scientific work. But it seems that two parts that cannot be missed in any 
thesis are the preamble and acknowledgements. I do not know when 
students start to write these parts. For me I do it today, in the night of May 
14, 2004. It is the 49th day after Prof. Ton That Bach, one of my 
supervisors has passed away.   

It is the first time for me to be in his house, but I will never forget what I 
have seen, what I have felt, and what I have thought of him in the context of 
the whole society where he was a medical doctor working at the biggest 
surgical hospital in Vietnam, and a member of the Parliament. Breathing in 
the atmosphere of scented joss-sticks burning, while looking at his picture 
on the wall, nobody can believe that he is no more in this life. Life is too 
short and death sometimes comes so suddenly and sadly. This inspired me 
to write these words… 

I graduated from Hanoi Teachers’ Training College of Mathematics in 1980 
and have been working at Hanoi Medical University as a lecturer in 
mathematics and biostatistics since 1981. I got my Master of Science 
degree in Biostatistics in Belgium in 1995. I thought it would be the last 
milestone in my scientific journey, because a shortage of knowledge of 
medical science would make it difficult for any further study in public 
health.  

Once, though I do not remember exactly the day, I met Prof. Bach. He 
encouraged me to do research on injury. He said “I am very sad when every 
day I have to see people die by accidents that can be easily preventable. 
Among them are people who are still very young. The white of the flowers 
for young deaths touches my heart…” Hearing this, I thought of my father-
in-law who got a serious brain injury due to a traffic accident and had to 
live a “vegetable life” for one and half years after the accident, before he 
died in 1994.  

At the same time Prof. Vinod Diwan came to Vietnam, and introduced and 
guided me into an exciting and important field of public health – injury 
prevention. Taking Bach and Vinods’ advice, I have carried out my study 
on injury. My study was received much support from Professor Leif 
Svanström, Dr Robert Ekman, Prof. Lucie Laflamme, Gunmaria Löfberg 
and many other friends in Division of Social Medicine, Department of 
Public Health Sciences, Karolinska Institutet, Stockholm. Professor Leif 
initiated my travels into injury research and gave me excellent guidance on 
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my research proposal and developing study. His riches of knowledge and 
experience in the field of injury helped me to understand more about injury 
research. During my studies, Prof. Bach was always a big support to me, 
trying to give me useful supervision and advantages for conducting the 
studies. I will never, never forget him, for not only as my supervisor but 
also as an excellent public health expert, with a big heart for his people. He 
went to the other side of the world on behalf of remote peoples of Vietnam 
to find out solutions for providing health care services most appropriately 
for people living in poor and distant areas.     

Fortunately, when I started to do the research, FilaBavi was being 
established, so my studies were implemented favourably with the support of 
the committee, the interviewers, field supervisors, managers and all the 
informants in households in FilaBavi. I would take this opportunity to thank 
all of them, particularly, Prof. Pham Huy Dung, Ass. Prof. Nguyen Thi Kim 
Chuc. Those together with the Swedish coordinator of the Health Systems 
Research Project, Prof Vinod Diwan, and Sida/SAREC are parents of 
FilaBavi: enduring pregnancy, then bearing and feeding the child. Special 
thanks to Assoc. Prof Chuc, who is the Vietnamese coordinator of our 
programme. She has always encouraged me to keep on studying, spending a 
lot of effort to make FilaBavi go on well and finding the best ways for 
students in the programme to do research. She shares my thinking and my 
feelings; some times I am very surprised how she can understand my 
thoughts without me explaining. My study could not possibly have been 
completed without generous financial support from Sida/SAREC through 
FilaBavi, a collaborative research project with so many contributions from 
Dr. Tran Mai Oanh, Dr. Phan Hong Van, Pharm. Nguyen Binh Minh, Dr. 
Dao Lan Huong, Dr. Hoang Van Minh, Dr. Nguyen Van Lam, Dr Hoang 
Duc Hanh, MPH Tran Thanh Do, Dr Tran Van Ha. I also would like to 
thank all students in the Health Systems Resarch Project, particularly Dr. 
Nguyen Phuong Hoa, Dr Nguyen Xuan Thanh, Dr Nguyen Duy Khe, Dr. 
Phan Hong Van, who have shared me not only in scientific terms but also 
with the difficulties and the happiness of life when I have had to live away 
from my home for long times in Sweden.  

With limited English and lacking medical knowledge, writing the scientific 
papers and this thesis in public health has been the most difficult thing in 
my life. The word “Thank you” is too simple to express my gratefulness to 
Professor Peter Byass, my main supervisor. He usually is not close to me 
geographically: often when I am in Sweden he is in England, when he is in 
Sweden I am in Vietnam. But with his far seeing and wise vision, he has 
been supervising me carefully in my studies, very quick to give scientific 
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advice by email or telephone, and has generously guided me through the 
training process with his excellent knowledge of informatics, statistics and 
public health. Many thanks to Professor Stig Wall, whose warm heart 
opened the way for my research training in his department. Although he is 
busy with his duties as head of the department, he always finds time to give 
me excellent advice, especially for the cover story. I also received great 
help from Dr Anders Normal, a close friend of my family and me. He has 
given me encouragement both spiritually and practically. His benevolent 
heart is big as his lovely name in Vietnam “Bác sĩ béo” (a “big” doctor).   

I would like to express my thanks to Prof. Nguyen Lan Viet - Rector of 
Hanoi Medical University and Director of HSRP – for his strong support 
and interest in the study. Furthermore, my thanks are given to members of 
my department. They are Dr Do Nhu Cuong, PhD. Dang Duc Hau, Ms. 
NTB Nguyet and all of my colleges at the Biostatistics Department, Hanoi 
Medical University, for their great willingness in taking over my job when I 
was busy with studies.  

From my family there has been the support of my parents, mother-in-law, 
my sister, brothers and sisters in-law, my two daughters, and particularly 
my husband Tran Duc Hoa, a very special one as he has been able to work 
hard as a good provider and “housewife”, taking care of parents and 
daughters when I, due to my studies, have not been able to fulfill things of a 
wife, a mother, a daughter and a daughter-in-law. I am fully aware that he is 
quite capable of doing that, as his love for me must be so strong and 
durable. My Dear, let me say “thank you” to you not only for the PhD thesis 
but also for all my life. And so special are my two lovely daughters Tran 
Thu Ha and Tran Hoang Phuong, who always try to make me feel happy by 
studying well back home and even asking for “a studying competition” with 
me during the times I stayed in Sweden. So, they made me need to work 
harder to finish.  

Writing these lines in Vietnam, I think about the time when I stayed at 
IHCAR and at Umeå University. Besides the happy times when I was there 
during the summers, with a lot of sunshine and beautiful flowers, I had 
months living there in the wintertime when the sky was gloomy and snowy.  
It made people feel home sick, but I was taken care of by people at IHCAR 
and Umeå. I would thank the staff in the two institutions. They include 
Prof. Hans Rosling, Dr. Anna-Berit Ransjö-Arvidson, Assoc. Prof. Bo 
Eriksson, Prof. Peter Allebeck, Dr. Erik Nordberg, Ms. Ann-Marie 
Steinman, Ms. Ann-Sophie Eriksson, Ms. Birgitta Linnanheimo, and Ms. 
Anna-Stina Ullrich for their generous support and assistance for my 
training. Many thanks to Dr. Anna Thorson, the Swedish coordinator and 
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Dr. Mattias Larsson for giving good comments on the draft of the cover 
story.     

It has been a great privilege to be studying in Epidemiology and Public 
Health Sciences, Department of Public Health and Clinical Medicine, at 
Umeå during the last two years of my training. I would like to express my 
gratitude to all the friends and colleagues who have made my time in Umeå 
an enjoyable and stimulating experience, in particular to the following 
people: Anna-Lena Johansson for your warm assistance in very supportive 
and wonderful arrangements; Birgitta Åström for always being “ready to 
help” with any needs of students; Dr. Hans Stenlund and Dr. Lars 
Weinehall for spending your time to critically review the draft of the cover 
story and gave me a lot of interesting questions to discuss. Dr. Anna-Karin 
Hurtig, Dr. Miguel San Sebastian, Prof. Ulf Högberg, Curt Löfgren, Dr. 
Lars Lindholm and Dr. Lena Lundström all helped by carefully reading and 
giving “sharp” comments on the cover story and papers. I am deeply 
grateful to Lena Mustonen for the skilful and excellent editing and revision 
of the thesis, even in your spare time. Thanks for the wonderful support and 
friendship of many other staff and their families who I have met during the 
time in Umeå. Special thanks to Anna-Lena’s family, Ing-Marie Sandgren, 
Margaret Byass, Jerzy Pilch, Kerstin Edin and her family, Maria Emmelin, 
Anders Emmelin, Ingrid Mogren, Karin Johansson, Urban Janlert, Anne 
Nafziger, Maria Eriksson and so many others friends for the pleasant times 
we have shared. You made me feel as though Umeå was my home. You 
made me warm even when it was minus 25 degrees.   

In the oriental culture, the Vietnamese believe that 49 days means seven 
weeks after the death day, when the dead people release the burden that the 
seven holes of the body (two eyes, two ears, two holes on the nose, and the 
mouth) have absorbed during life. Dear Prof. Bach, today you cannot see 
the deaths following accidents, but they remain a public health problem in 
Vietnam. I have achieved some part of your expectations, but more 
important is that we have to work out ways to prevent injuries. I should not 
stop my study here, I have to continue, I promise. Please receive my 
thoughts of you in the spiritual realm. I pray all the best to you.   
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APPENDIX  

Household Survey: Questionnaire on Injury Morbidity  
in Bavi district, Hatay province, Vietnam 
(Used within FilaBavi) 
 
 
Note: An injury case is an injury that needed care or disrupted normal activities for at 
least one day or longer.  
 
 
Date of interview:...dd/mm/yyyy......Interviewer’s name.............................…………... 
Name of field supervisor..................................................................................………… 
(comments).......................................................................................................................
..........................................................................................................................................
.......................................................................................................................................... 
 
 
Household No:            No. of cluster           No of HH      
Hamlet ....................Commune:.......................Household Head’s name......................... 
Interviewee:   1. Victim         2. Parent          3. Relative            4. Other       
  
 
Information about the victim: 
Name:........................................  Individual ID    
Occupation:...............................  Age:...........       Sex: 1 male      2 female 
Number of injuries in the past 3 months (from.............to..............) 1   2   3   4 
This form is for injury number                                                           1   2   3   4 
 
 
Describe in detail the accident/injury or poisoning (time, place and cause of injury) 
..........................................................................................................…………………. 
 
 
1.Description of injury 
1. Time of injury event 
Date/month/year...../....../......../       at........... o’clock 
 
2. Classification of injury according to causes 
2. Accident 
3. Violence 
     30. Assault, Fight 
     31. Sexual assault 
     38: Other violence (give clear description of violence) 
 
 

Code: 
 
 
Question No.2 
2 
 
30 
31 
38.................... 
 
 



 

 

4. Intentional self-harm  
     40. Suicide (hanging, jump into pond...) 
     41. Suicide (drug, pesticide, poisoned leaves...) 
  42. Suicide with several ways 
     49. Suicide with other ways 
  8. Others 
 
3. Place of injury 
0. Public transportation areas 
     00. Pavement, pedestrian mall 
     03. On the road outside village 
     04. On the road inside village 
     05. Others 
 
1. Residential area 
     10. Kitchen 
     11. Living room, bedroom 
     12. Bathroom, washroom  
     13. Stairs 
     15. Yard 
     17. Garden 
     19. Others 
 
2. Workplace 
     20. Field, market garden 
     21. Forest and plantation as production area 
     28. Others 
 
3. Markets 
     30. Public markets 
     31. Private markets 
     38. Others 

 
40 
41 
42 
49 
8....................... 
 
Question No.3 
 
00 
03 
04 
05 
 
 
10 
11 
12 
13 
15 
17 
19..................... 
 
 
20 
21 
28..................... 
 
 
30 
31 
38.................. 

4. School and health facility 
     40. In the class at kindergarten 
     41. In the class at school, college, university 
     42. Yard at kindergarten 
     43. Yard at school, college, university 
     45. Health facilities 
     48. Others 
 
5. Sport and Entertainment places 
8. Sea, lake, pond, well 
     81. Lakes 
     82. Rivers 
     86. Ponds 
     87. Wells 
     88. Others 
9. Other places 

 
40 
41 
42 
43 
45 
48..................... 
 
5....................... 
 
81 
82 
86 
87 
88..................... 
9....................... 



 

 

 
4. Injury mechanism 
0. Fall  
     01. Fall on the same level 
     03. Fall on or from stairs 
     04. Fall/jump from lesser high (<1m) 
     05. Fall/jump from greater high (≥1m) 
     08. Others 
 
1. Struck, hit by contact with other object, person or animal 
    10. Contact with moving object (bicycle, motorcycle, car...) 
     11. Contact with static object 
     12. Contact with person (due to running or fighting …) 
     13. Contact with animal or animal bite 
     18. Others 
2. To be pounded, cut, hit 
     20. Pounded 
     21. Cut 
     22. Broken 
     23. Cut apart away from body 
4. Suffocation 
     40. Strangulation (Tight  neck) 
     42: Drowning and near-drowning 
5. Poisoned by chemical substances 

 
Question No.4 
 
01 
03 
04 
05 
08..................... 
 
 
10 
11 
12 
12 
18..................... 
 
20 
21 
22 
23 
 
40 
42 
5 

6. Injury by burning 
     60. Hot oil or hot water 
     61. Hot steam 
     62. Hot objects 
     63. Burned when cooking (Open fire, flames) 
     64. Heat, unspecified  
7. Electric Accident 
     70. Electric shock 
     71: Electric effect 
9. Others 
 
5. Specify the kind of object that was involved in the 
accident/injury (bicycle, motorbike, …) 

 
60 
61 
62 
63 
64..................... 
 
70 
71 
9....................... 

 
Question No 5 

....................... 
 
II. Activity of victim  
6. What were you doing at the time the injury occurred? 
     0.  Standing, sitting, lying 
     1.  Getting up, sitting down 
     3.  Walking or running 
     4.  Climbing 
     5.  Riding bicycle 
     6.  Carrying, pulling, pushing, lifting 
     7.  Handling tools, machinery, materials and other objects 
     8. Others 

Question No 6 
0 
1 
3 
4 
5 
6 
7 
8...................... 



 

 

7. What is purpose of the activity which the victim was 
engaged in at time of injury? 
     0. Working for income 
     1. Sports/exercise 
     2. Play, hobby and other leisure activities 
     3. Education activity 
     4. Unpaid work 
     5. Dangerous activities 
     6. Harvesting natural resources 
     7. Daily activities, unspecified 
     8. Others 
 

Question No 7 
 
0 
1 
2 
3 
4 
5 
6 
7....................... 
8....................... 

8. Do you think what reason could explain your accident? 
     1. Careless 
     2. Drunk 
     3. Did not follow transportation rule 
     4. Did not follow  electric safety rule 
     5. Did not follow pesticide safety rule 
     6. Surrounding conditions 
     7. Working in unsafe conditions 
          71. Untrained in safe working 
          72. Lack of attitude towards safe working 
          73. Unsafe working epuipments 
 
9. Do you think this kind of accident could be prevented? 
1. Yes ======          move to question no. 10 
2. No  ======           move to question no. 11 
3. Do not know ==     move to question no. 11 
 
 10. If yes, how could it be prevented? 
..........................................................................................................
11. If no, why not? 
.......................................................................................................... 

Question No 8 
1 
2 
3 
4 
5 
6 
 
71 
72 
73 
 
 

Question No 9 
1 
2 
3 
 

Question No 10 
 

Question No 11 

III. The effect of injury on health 
12.  Location of injury in the body 
     1. Head 
     2. Face 
     3. Neck 
     4. Chest 
     5. Abdomen 
     6. Spine 
     7. Upper Extremity (Hands) 
     8. Lower Extremity (Legs) 
     9. Unspecified 
13.  Type of anatomic structure or nature of the injury 
     02. Graze to skin 
     04. Broken bone 

Question no12 
1 
2 
3 
4 
5 
6 
7 
8 
9....................... 

Question no 13 
02 
04 
06 



 

 

     06. Torn skin 
     08. Damaged skin and muscle 

08 

     10. Amputation 
     11. Unconscious 
     20. Burned 
     30. Pounded 
     90. To be operated on 
     12. Others 
14. How did you feel about the seriousness of your injuries? 
     1. Minor 
     2. Moderate 
     3. Serious 
     4. Very serious 
     9. Don’t know 
 
15. Did you need to stop your daily activities after your 
injury? 
     1. Yes ======       move to question no. 16 
     2. No =======      move to question no. 17 
     3. No answer       move to question no. 18 
16. If yes, which kind of activities did you need to stop and for 
how long? 
     1. Work in the field 
     2. Work in the office 
     3. Going to school 
     4. Others 
     5. No answer 
17. How long did you need to stay in bed? 

18. What type of work did you regularly do but you needed to 
stop after you were injured and for how long? 
     1.Cooking 
     2. Cleaning the house 
     3. Washing clothes 
     4. Looking after children 
     5. Managing home activities 
     6. Breeding domestic animals 
     7. Gardening 
     8. Small business 
     9. Working in the field 
     10. Others 
     11. No answer 

10 
11 
20 
30 
90 
12...................... 

Question No14 
1 
2 
3 
4 
9 
Question No15 

 
1 
2 
3 

Question No16 
 
1.............days 
2.............days 
3.............days 
4.............days 
5 

 
Question No17 

 
Question No18 

1................days 
2................days 
3................days 
4................days 
5................days 
6................days 
7................days 
8................days 
9................days 
10..............days 
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19. Consequences of injury 

     1. Recovered completely 
     2. Expected health status in the future ( in % of health status as   

judged by a health officer) 
     3. Not able to work and move 

 
Question No19 

 
1 
2 
 



 

 

     4. Disability 
     5. Death 

3 
4 
5 

IV. Information about first-aid when the accident happened 
 20.  Is there any essential drug-box in your family? 
      1. Yes 
      2. No 
      3. Don’t know 

21.  Who was the first person to help you after the accident? 

     1. Siblings 
     2. Relatives 
     3. Others randomly met in the road 
     4. Policeman 
     5. Health workers 
     6. Nobody 
     9. Others 
 22. Did you need treatment? 
     1. No  
     2. Yes, Self treatment 
     3. Yes, Need examination and treatment in health facility 
 23. If not or self treatment, why? 
     1. Minor injury 
     2. Poor quality of health equipment and health care 
     3. Too far away from health facility 
     4. There was no doctor in health facility 
     5. Didn’t receive enough drugs and treatment 
     6. Others 

24. If yes, Where was the first place that you looked for? 

     1. Traditional practitioner 
     2. Private provider 
     3. Commune health centre 
     4. District health centre 
     5. Provincial hospital 
     6. Central hospital (referral facility)  
     7. Others 

Question No20 
1 
2 
3 

 
Question No21 

 
1 
2 
3 
4 
5 
6 
9........................ 

Question No22 
1 
2 
3 

 Question No23 
1 
2 
3 
4 
5 
6....................... 

 
Question No24 

 
1 
2 
3 
4 
5 
6 
7........................ 

25. Where was the place for transfer? 

     0. No need 
     1. Traditional practitioner 
     2. Private provider 
     3. Commune health centre 
     4. District health centre 
     5. Provincial hospital 
     6. Central hospital 

 
Question No25 

 
0 
1 
2 
3 
4 
5 
6 



 

 

     7. Others 

26. How far from injury place to the first health facility? 

27. How did you get there? 

     1. Walk 
     2. Bicycle 
     3. Car/bus 
     4. Motorbike 
28. How long did it take with that means of transportation? 
 
 
29. How long after the accident did you get to a health facility 
including the time you waited before making the decision to 
go? 

30. What do you think about the quality of health care that you 
received? 
     1. Very good 
     2. Good 
     3. Not good 
     4. Very bad 
     5. No answer 
31. In case another injury happens, where would you prefer to 
get treatment? 
     1. Self-treatment 
     2. Traditional practitioner 
     3. Private provider 
     4. Commune health centre 
     5. District health centre 
     6. Provincial hospital 
     7. Central hospital 
     8. Others 

7 
Q.no26………km 

 
 

Question No27 
 
1 
2 
3 
4 
Q.no28………h 
 
 
Q.no29………h  

 
 
 

Question No30 
 
1 
2 
3 
4 
5 
Question No31 

1 
2 
3 
4 
5 
6 
7 
8 

V. Economic consequences of injury 

32. Did you need treatment in health facilities? 
1. No               =======  move to question no. 34 
2. In-patient    =======  move to question no. 33 
3. Out-patient =======  move to question no. 34  

33. How many days did you have to stay in the health facility? 
     1. Commune health centre 
     2. District hospital 
     3. Provincial hospital 
     4. Central hospital 
             Total 

34. Who in your family had to stop working to take care of you? 

Question No32 
1 
2 
3 

Question No33 
 
1...............days 
2...............days 
3...............days 
4...............days 
.................days 

 
Question No34 

 



 

 

     1. Mother 
     2. Father 
     3. Spouse, offspring 
     4. Relative 
     5. Friend 
     6. No need of anyone ====  move question No36 
35. How long did he/she have to stop working to take care of 
you? 

36. How much did you have to pay for your treatment? 

     1. Examination 
     2. Drug 
     3. Laboratory 
     4. Gifts 
     5. Transportation 
     6. Estimated total 

37. Do you have health insurance? 
     1. Yes 
     2. No 
     3. Don’t know 
38. Do you have other insurances? 
     1. Yes 
     2. No 
     3. Don’t know 

39. How much did you get to reimburse the cost from the 
insurance company? 

40. Did you have to change your job after the accident? 

     1. Yes                 ========  move to question 41 
     2. No                  ========  move to question 41 
     3. Don’t know    ========  move to question 41 

1 
2 
3 
4 
5 
6 

Question No35 
................days 
Question No36 
 
1..............VND 
2..............VND 
3..............VND 
4..............VND 
5..............VND 
................VND  
 
Question No37 
1 
2 
3 

Question No38 
1 
2 
3 
 
Q.n39..........VND 

 
Question No40 

 
1 
2 
3 

41. Your job before the accident? 

42. Your job after the accident? 

43. Do you earn less than before because of changing your job? 

     1. Yes 
     2. No 
     3. Don’t know 

44. If yes, How much and for how long? 

45. Do you think the cost of your accident was expensive? 
     1. Very expensive 
     2. Expensive 

Q.no41…………. 

Q.no42…………. 

Question No43 
 
1 
2 
3 

Q.no44 
.....………..VND 
…………..month 

Question No45 
1 
2 



 

 

     3. It is OK 
     4. Don’t know 

3 
4 

Thank you very much for answering 

 




