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Abstract 

Aim: To compare risk of death and hospitalization due to car accidents among foreign-born 

individuals to Swedish-born.  

Method: The study cohort (2,404,710 individuals; 11% foreign-born) established by linkage 

between Swedish national registers. The main exposure was migration status, and duration of 

residence and age at migration considered as secondary exposures. The cohort was 18-39 

years old and followed from 2005-2012. Hazard ratios (HR) with 95% confidence intervals 

(CI) adjusted for birth year, gender, family income, area of residence, and country of birth 

were calculated by Cox proportional hazard model. 

Results: 588 death (8% among foreign-born) and 17,969 hospitalization (11% among 

foreign-born) due to car accidents recorded. While, adjusted risk of hospitalization was 

higher among foreign-born than that among Swedish-born individuals, we found lower risk 

(HR: 0.92; CI: 0.85-0.996) among females and higher risk (HR: 1.17; CI: 1.10-1.24) among 

males. Risk of hospitalization was higher among foreign-born individuals who immigrated to 

Sweden at ages younger than 18 years or lived in Sweden 5 years or longer.  

Conclusions: Gender is acting as an effect modifier for the risk of hospitalization due to car 

accidents. We recommend further research to examine factors underlying excess risk impact 

of duration of residence in host country. 

Key words: Car accidents, Car occupants, Foreign-born, Duration of residence, Age at 

immigration, Sweden 

 



 

 
 

Table of contents 

Introduction .............................................................................................................................. 1 
Risk of Car accidents in Sweden ............................................................................................ 1 
Migration pattern in Sweden .................................................................................................. 2 
Risk of car accidents among immigrants ............................................................................... 2 
Factors associated with car accidents ..................................................................................... 3 
Aim and research questions.................................................................................................... 7 
General aim ............................................................................................................................ 7 
The Specific aims ................................................................................................................... 7 
The research questions ........................................................................................................... 7 

Methods ..................................................................................................................................... 8 
Data material .......................................................................................................................... 8 
Study design ........................................................................................................................... 9 
Study population .................................................................................................................. 10 
Exclusions ............................................................................................................................ 10 
Variables............................................................................................................................... 10 
Statistical analysis ................................................................................................................ 12 

Ethical consideration ............................................................................................................. 13 
Results ..................................................................................................................................... 14 
Discussion................................................................................................................................ 22 

Main findings ....................................................................................................................... 22 
Strengths and limitations of the study .................................................................................. 25 
Implications of the work ...................................................................................................... 26 
Conclusions .......................................................................................................................... 27 

Acknowledgment .................................................................................................................... 28 
References ............................................................................................................................... 29 
 



 

   
 
1 

Introduction 

The World Health Organization (WHO) estimated road traffic crashes are the ninth leading 

cause of death globally and the main cause of death among people aged 15-29 years old. 

Annually over 1.2 million individuals lose their lives and 50 million suffer from non-fatal 

injury due to car accidents, particularly in low- and middle-income countries (WHO, 2017). 

In high-income countries, most of the people injured or killed in road traffic accidents by 

four-wheel vehicles while in low- and middle-income countries this is higher among 

pedestrians, cyclist, motorcyclist and user of public transportations (Toroyan T, 2007). 

Risk of Car accidents in Sweden  

Sweden is one of the safest countries in the world with the rate of 2.7 road fatalities in 

100,000 inhabitants in 2016. Sweden has adopted Vision Zero in 1997 and its aim is to 

reduce fatal and severe traffic-related injuries to zero (Belin, Tillgren, & Vedung, 2012). The 

Vision Zero as a road safety policy put the vulnerable as its centre and equal protection is 

important for all users to avoid the unfair burden of injury and death (Peden et al., 2004).  

In general, the rate of fatal and non-fatal road accidents has been reduced from 2010. 

However, the fatality rate has increased 4% and the number of seriously injured also rose in 

2016 compared to 2015 (International Transport Forum, 2017; Transport Analysis, 2016). 

Among road fatalities, car occupants were the highest group (56%) while among severely 

injured, car occupants placed after cyclist (33% vs. 46%) in 2016 (International Transport 

Forum, 2017).  

Number of car occupant’s death due to transport accident in the age group of 15-44 year has 

decreased considerably from 147 per 100,000 in 1997 to 54 per 100,000 in 2016 in Sweden. 

The number of car occupant’s death was higher among men in the age group 20-24 years old 

in 2016 in Sweden (The National Board of Health and Welfare, 2017). According to a study 

based of Fatal Accident Investigation (FAI) database (data about fatal crash in seven 

countries in Europe including Sweden), increasing age of car occupants and age of vehicle 

were associated with an increase in the risk of death due to car accident among car occupants 

(Dupont, Martensen, Papadimitriou, & Yannis, 2010).  

The result of a study on Swedish population showed 47% of female car occupants and 44% 

of male car occupants had minor or a moderate injury. Furthermore, they found 71% of 

injured persons were drivers while 29% of injured were passengers (Hasselberg, Kirsebom, 

Bäckström, Berg, & Rissanen, 2018). In this Swedish study with the topic of “do men and 



 

   
 
2 

women report different health and life consequences of a road traffic injury”, authors showed 

injury has physical, psychological, financial and everyday life consequences for both men 

and women in different ways (Hasselberg et al., 2018). Thus the major effort is needed to 

ensure a safer environment for vulnerable users and to improve the road safety (International 

Transport Forum, 2017). 

Migration pattern in Sweden 

Migration is a major component of population change and Sweden is a multi-cultural country. 

The rate of migration, particularly refugees, to Sweden has increased in recent years in both 

absolute term and in relation to the size of population. Until 1970, the main reason for 

immigration to Sweden was employment and they were mainly from Finland. From 1990 and 

then from 2005 the number of refugees has increased in Sweden. They were mainly from Iraq 

and the former Yugoslavia (Pettersen & Østby, 2013). In 1969 nearly 6% of Swedish 

population was foreign-born. Although the number of both immigration (2.8 million) and 

emigration (1.6 million) has increased during 1970-2015, immigrant’s population has 

contributed to the population with almost 1 million (Lundkvist, 2016). In 2017, 

approximately 18% of Sweden’s population was foreign-born. According to Statistics 

Sweden, 163 000 people immigrated to Sweden, of whom more than 60 000 were refugees in 

2016 (Statistics Sweden, 2017b, 2017c) and the number of foreign-born was the highest 

among 20-64 years old in 2016 (Lundkvist, 2016). 

Risk of car accidents among immigrants 

According to the study by Assum and Nordbakke about accident risk and road safety among 

immigrants in Norway, foreign-born drivers had higher accident risk (hospitalization and 

death) than drivers born in Norway. They used three different methods in their study; 

accident statistics, group interview and questionnaire survey. The risk was higher among 

immigrants’ males especially among those from the Middle East and Africa than natives. 

This study has shown factors like language barrier, driving behavior, stress, and duration of 

residence may contribute to differences in accident risk. Foreign-born drivers who live longer 

in Norway had a similar risk of car accident compared to Norwegian-born drivers (Assum & 

Nordbakke, 2013). The result of the study by Eriksson (1996) as cited in Assum (2013) 

showed that foreign-born drivers were at higher risk of road accidents compared to Swedish-

born (Assum & Nordbakke, 2013).  
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The result of a population-based study by Hasselberg and Laflamme about relationship 

between country of birth, socioeconomic position and risk of being injured as a young car 

driver in Sweden showed the differences in risk of injury among foreign-born and Swedish-

born was not significantly different. They studied 275,265 subjects who were aged 18-26 

years old during study period 1988-1996. Totally, they identified 2,011 hospital admissions 

due to road traffic injuries (RTIs) as car drivers. They have found that the risk of RTIs 

leading to hospitalization was 80% higher among young drivers from lower socioeconomic 

status compared with those from high socioeconomic status. They argued probable 

explanation would be driving in more dangerous environments or by less crash proof vehicles 

(Hasselberg & Laflamme, 2008). 

According to another study in Sweden about traffic safety situation for foreign-born, 

researchers found on average the risk of crash involvement was 50% higher for foreign-born 

males and 10% higher for foreign-born females than Swedish-born in all age groups. Their 

database comprised 1,077,596 immigrants and the same number of Swedish-born citizens in 

order to compare data. Among individuals aged 18 and older; the risk of crash involvement 

doubled for foreign-born male drivers compared to Swedish-born whereas the risk increased 

by 70% for foreign-born female drivers compared to Swedish-born (Gustafsson & Falkmer, 

2006).  

Factors associated with car accidents 

In order to reduce car accidents or severity of car accidents, it is essential to understand the 

causes behind of the car accidents. These causes include factors related to casualties such as 

age, gender, and seatbelt wearing. The next factors are related to the vehicle like size, shape 

and impact speed and factors related to the wider environment like characteristics of the 

object hit (Richards, 2010). Among immigrants, there are different factors influencing 

immigrant’s safety in the host country. These factors included cultural values and traffic 

norms of immigrant's country of origin, which varied among different immigrants, and 

factors like age, gender, educational level, exposure to the traffic environment and language 

barrier (Knight, Harris, Alexander, & Newman, 2011; Yoh, Okamoto, Inoi, & Doi, 2017). 

 

Socio-demographic factors 

In previous studies, a number of risk factors leading to fatal and non-fatal injury due to car 

accident had identified. As cited in Yoh and colleagues, driver’s socio-demographic factors 



 

   
 
4 

like age, gender and marital status have influenced drivers’ attitudes toward driving (Yoh et 

al., 2017). According to a study by Murray in Sweden, the number of car accidents was 

higher among young male drivers than females. It has argued in this article that over-

representing of males in car accidents can be explained by a greater risk exposure for males 

than for females. The accident risk per driving distance among male car drivers was highest 

among those who were 18 years old and it decreased with age and among female car drivers, 

the accident risk decreased after the age of 19. Young drivers are overconfident, take more 

risk than older drivers, drive too fast, drink more alcohol, and consume more drug (Murray, 

1998). 

Young drivers especially those who are 16-24 years old and mainly male drivers run greater 

risk everywhere. They put themselves, their passengers and other road users in a higher risk 

of mortality and morbidity due to car accident. They have accounted for 18-30% of all killed 

drivers within the OECD countries (Toroyan T, 2007; Transport Research Centre, 2006). The 

result of an Australian study showed factors like risk-taking, speeding, and carrying many 

passengers increased the risk of injury to car occupant for young drivers which were between 

16-24 years old (Lam, 2003). Some explanations for this finding are; being younger drivers 

equal to less annual driving experience, report more distraction due to distracters inside and 

outside the car, and more presence of passengers in younger age drivers cars (Brorsson, 

Rydgren, & Ifver, 1993).  

The result of a study in the Netherlands showed the risk of death was higher among migrant’s 

car occupants (25-49 years old) compared to native Dutch population. Furthermore, after 

adjustment for age, income and urbanization degree (address density per square kilometer) 

they found a higher risk of death among immigrant’s men car occupants. They explained the 

higher risk of death among immigrants men may be because of risky behavior, less frequent 

use of protective measures and using old cars (Stirbu, Kunst, Bos, & van Beeck, 2006).   

Behavior and attitudes 

Behaviors and attitudes are another factors leading to increased risk of death or 

hospitalization due to car accident. Behaviors like speed and failure to wear a seatbelt 

(Dupont et al., 2010; Lam, 2003; Transport Research Centre, 2006; Vorko-Jović, Kern, & 

Biloglav, 2006) increase the risk of injury due to car accident. Alcohol and drug use before 

driving are another risk factors of car accident and these factors were higher especially 
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among young men (Lam, 2003; Transport Research Centre, 2006).  

In Sweden, speeding is a major problem and the number of drivers who exceed speed limits 

is increasing. Fatality due to drug and alcohol was increased in 2016 and 83 persons died 

because of alcohol and drug-related accidents. In 2016 the rate of wearing the seatbelt was 

98% for drivers and 96% for passengers. The proportion of death of drivers who didn’t wear 

seatbelt decreased in 2016 (32%) compared to 2001 (38%) in Sweden (International 

Transport Forum, 2017).  

According to Assum and Nordbakke study, immigrant’s drivers’ behaviors may both increase 

and reduce their road accident risks (Assum & Nordbakke, 2013). In comparison with 

Swedish-born individuals as cited in Assum and Nordbakke’s article, foreign-born 

individuals use seatbelt and child restraints less frequently while Swedish-born individuals 

drive over speed more frequently and they have higher alcohol-related accident rate (Assum 

& Nordbakke, 2013). 

Socioeconomic status 

Another important factor that is related to risk of car accident is socioeconomic status. The 

result of a Swedish study showed young drivers in less privileged socioeconomic groups are 

at higher risk of injury and its probable explanation would be that they drive in more 

dangerous environments or less crash proof vehicles (Hasselberg & Laflamme, 2008). 

Differences in material resources (older and poorly maintained vehicle) contribute to higher 

road accident risks (Assum & Nordbakke, 2013) which mainly affect individuals in less 

privileged socioeconomic areas and groups. Drivers with low educational attainment also 

showed excess risk of all kind of accidents (Hasselberg, Vaez, & Laflamme, 2005). 

 

Area of residence 

Area of residence is another factor that causes and increases the risk of injury due to car 

accidents. According to the 2015 National Highway Traffic Safety Administration (NHTSA) 

facts, rural fatality decreased by 28% from 2006 to 2015. Although rural fatality rate 

declined, 49% of traffic fatalities occurred in rural areas even though only 19% of US 

population lived in the rural area in 2015 (NHTSA, 2017). In Sweden, 70% of fatalities were 

on rural roads while it was 24% on urban roads and 6% on motorways in 2016 (International 

Transport Forum, 2017). Some explanations for observed higher risk in rural areas are; it is 
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less likely to use safety measures like seatbelt, rural crash victims may not receive medical 

attention as quickly as other areas and the quality of medical response are not same. Other 

reasons for higher risk are; differences in quality of roads, different pattern of alcohol use and 

driving at higher speeds (Zwerling et al., 2005).  

Country of birth 

In Sweden immigrant’s drivers (both men and women) from the Middle East had higher 

accident involvement compared to Swedish-born. The lowest accident involvement was 

among immigrants from Scandinavia, Germany, UK and the US. The great differences 

between males and females were among immigrant’s drivers from Ethiopia and Somali, 12.8 

per 1000 men car drivers involved in police-reported crashed whereas it was only 2.6 per 

1000 among women from these countries (Gustafsson & Falkmer, 2006).  

Acculturation, duration of residence and age at immigration 

Another important factor that influences the risk of car accident injuries among immigrants is 

the acculturation. Acculturation defines as the degree of assimilation of immigrants to the 

cultural traits and social process of the host country (Romano, Tippetts, Blackman, & Voas, 

2005). According to the Yu (2002) as cited in Romano’s article in California, less 

acculturated immigrant’s group were less likely to wear seatbelt that is one of the risk factors 

behind car accident injuries (Romano et al., 2005). Apart from factors related to country of 

birth integration to the new society can influence risk of car accidents among immigrants and 

it can likely change with duration of residence in the host country. According to Knight’s 

article, the accident risk was higher among new arrivals than natives in the United Kingdom, 

Sweden and Australia especially among those who came from less motorized countries 

(Knight et al., 2011). The result of a study from Canada showed the risk of hospitalization 

due to motor vehicle crash was significantly lower among car occupants of recent immigrants 

compared to long-term residents (Redelmeier, Katz, Lu, & Saposnik, 2011). In a study in 

Norway, researchers have found that knowledge, attitude and behavior regarding traffic rules 

were similar among immigrants who live longer in Norway and Norwegian than immigrants 

who live shorter in Norway (Assum & Nordbakke, 2013). In our knowledge, there was no 

study published about association of age at immigration with the risk of car accidents. 
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Summary 

To sum up, evidence from previous research has indicated that immigrants are at higher risk 

of fatal and non-fatal car accidents. The risk of death and hospitalization due to car accidents 

is associated with different factors from individual factors to their background and conditions 

in the host country. These factors include age, gender, socioeconomic position (SEP), country 

of birth, culture and behavior, language deficiency and etc. Knowledge about accidents 

would gain information to prevent occurring accidents or mitigate its consequences in future 

(Dupont et al., 2010). Immigrants face multiple challenges during the migration process from 

their country of origin to the conditions in the host community that affect their health. 

Knowing that Sweden is a multicultural country and the numbers of refugees have increased 

in recent years in Sweden, to study the updated data had become essential for road safety 

policy maker and professionals.  

Regardless of increasing in the number of foreign-born individuals in Sweden and high 

quality demographic and health-related registers in Sweden limited number of studies in this 

kind has been published. Many studies have addressed the differences of the risk of fatal and 

non-fatal car accident among foreign-born and native-born individuals but there are few that 

shed light on the effect of duration of residence and age at immigration. To obtain a complete 

picture of accidents risk among foreign-born, their risk exposure ought to study more 

carefully. 

Aim and research questions 

General aim 

The primary aim of this thesis is to investigate if the risk of death and hospitalization due to 

car accident is different between foreign-born and Swedish-born individuals.  

The Specific aims 

The specific aims are to compare risk of fatal and non-fatal car accidents among foreign-born 

with that among Swedish-born stratified by duration of residence and age at immigration and 

to explore whether birth year, gender, income, area of residence and country of birth can 

explain possible differences. 

The research questions 

• Are there differences in the risk of death and hospitalization associated with car 

accidents between foreign-born and Swedish-born individuals?  
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• Is duration of residence and age at immigration related to risk of car accidents among 

foreign-born? 

 

Methods 

Data material 

Sweden (as one of the Nordic countries) has a long tradition of maintaining epidemiological 

registers, which is in high quality and covers the whole population. The registers are used for 

many research purposes. The information derived from these registers has saved several lives, 

improved quality of lives and these are useful to study about social inequality in health. The 

registers also fulfil all requirements about national heritage of The United Nations 

Educational, Scientific and Cultural Organization (UNESCO); “the knowledge is derived 

from information on past and present patients and will contribute to the benefits of future 

generations” (Rosén, 2002). 

The data used in this study were extracted from the following registers: 

Total Population Register (TPR): TPR is the basic register of the population of Sweden 

from 1968 onward. The information that is registered in the population register includes: 

birth, death, marital status, family relationship and migration. The annual version of TPR 

refers to population on December 31 each year. Individuals who are born in Sweden and 

move to Sweden are registered in Swedish population register until they move abroad or die. 

TPR contains information about all individual who have been assigned a personal 

identification number (PIN) (Ludvigsson et al., 2016; Sjöberg H & Blomquist A, 2013). Year 

of birth, migration status, gender, year of immigration and emigration, and country of birth 

were retrieved from this register. 

Multi-Generation Register (MGR): MGR focusing on child-parent (biological and 

adaptive) relationship. The register contains connections between all persons born since 1932 

and their biological parents and individuals registered in Sweden since 1961. The register is a 

part of the register system for Total Population Register and when data on country of birth is 

missing in the TPR, this information is taken from the Multi-Generation Register (Statistics 

Sweden, 2017a). Information about individuals who were adopted was retrieved from this 

register. 
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The Cause of death Register (CDR): The Swedish cause of death register is a high quality 

and complete register of all death in Sweden since 1952 and it is essential for monitoring 

trends in health and disease. CDR includes variables like age, sex, country of birth, place of 

death, date of death, main and contributing causes of death and underlying cause of death 

based on the WHO International Classification of Diseases (ICD) (Brooke et al., 2017). 

External cause of death was extracted from this register. 

The National Patient Register (NPR): The National Board of Health and Welfare started 

collecting information regarding in-patient in public hospitals, the National Patient Register 

(NPR), in 1964. From 1987, NPR includes all inpatient care in Sweden and from 2001; the 

register also contains outpatient visits from both private and public health care providers. The 

information in NPR can be divided into 4 different groups. These groups are Patient Data 

(gender, age, and place of residence), Geographical Data (county council, hospital), 

Administrative Data (Inpatient and Outpatient data) and Medical Data (external cause of 

injury and poisoning) (The National Board of Health and Welfare). Data for in and out 

patient care due to car accidents came from this register. 

LISA: It is The Longitudinal Integration Database for Health Insurance and Labor Market. 

LISA is made up of annual register since 1990 and includes individuals 16 years old and 

older. It includes variables like education, income and social insurance, employment and 

unemployment and workplace (Statistics Sweden, 2016). Information on income and area of 

residence was obtained from LISA.  

Study design 

It was a national cohort study based on register data. Risk of injuries, fatal and non-fatal, 

among foreign-born individuals was compared to that among individuals born in Sweden. 

Foreign-born individuals were defined as those who were born in another country than 

Sweden but received residence permit in Sweden. Data from registers was linked through the 

unique Personal Identification Number (PIN) assigned to each individual at birth or on 

obtaining residence permission in Sweden. Immigrants will also receive a PIN if they intent 

to stay in Sweden for at least one year. The PIN is a key variable in matching between 

different registers and using PIN allowed for easier and better evaluations in Swedish health 

care (Ludvigsson, Otterblad-Olausson, Pettersson, & Ekbom, 2009).  
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Study population 

The study population consisted of all individuals who were born during the period 1973-

1992, and were alive and resident in Sweden in 2004 with personal identification number 

according to TPR.  

Exclusions 

This thesis comprises individuals with personal identification number thus asylum seekers 

and individuals lacking an identity number were not included.  

Variables 

Dependent variables 

The outcome variables were defined as death or hospitalization of car occupants (driver and 

passenger) due to car accident during follow up period identified in the National Patient 

Register and Cause of Death Register. External cause of death was extracted in the period 

2005-2012 from the CDR, V40-V49 (according to ICD 10). Events of hospitalizations due to 

car accident were also extracted in the same period (2005-2012) from variable external cause 

of injury and poisoning in National Patient Register based on Swedish version of ICD. The 

hospitalization variable was based of diagnosis of main condition at first discharge. This 

entailed the first injury entry for hospitalization due to car accident for any one subjects. 

Table 1 showed the details of external cause of morbidity and mortality. 

 

Table1: External causes of morbidity and mortality used for extracting data. 

Car occupant injured in 
transport accident 

ICD 10 

V40 Car occupant injured in collision with pedestrian or animal 

V41 Car occupant injured in collision with pedal cycle 

V42 Car occupant injured in collision with two- or three-wheeled 
motor vehicle 

V43 Car occupant injured in collision with car, pick-up truck or van 

V44 Car occupant injured in collision with heavy transport vehicle 
or bus 

V45 Car occupant injured in collision with railway train or railway 
vehicle 

V46 Car occupant injured in collision with other non-motor vehicle 

V47 Car occupant injured in collision with fixed or stationary object 
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V48 Car occupant injured in non-collision transport accident 

V49 Car occupant injured in other and unspecified transport 
accidents 

 

 

Independent variables 

The main exposure variable for study was migration status. For persons who immigrate to 

Sweden data on migration status are registered at TPR and details are at population 

registration when they arrive (Statistics Sweden, 2017d). For the purpose of this study the 

migration status variable was determined as place of birth and it was dichotomised into 

Swedish-born for those born in Sweden and foreign-born for those born elsewhere. 

 

Duration of residence in Sweden and age at migration were also considered as secondary 

exposures. Duration of residence in Sweden was measured by differences between the year of 

immigration and the start year of follow-up (2005) to find out the effect of duration of 

residence on risk of death and hospitalization among foreign-born. It was categorized into 

quartiles (15 years or more, 10-14 years, 5-9 years and 0-4 years).  

Age at immigration to Sweden was measured by differences between the year of immigration 

and year of birth. Year of immigration was defined as the year of the last time individual 

received residence permit for a minimum of one year in Sweden. According to this, 

immigrants’ population in the study were individuals who immigrated to Sweden between 

1973 and 2004 with an age at immigration of 1-32 years old. It was categorized into tertiles 

(18 years and more, 7-17 years and 0-6 years) to find out its effect on risk of death and 

hospitalization among foreign-born.  

 

Control variables 

Potential confounder were identified from the literatures and were included in the analysis to 

see if they were significantly associated with death and hospitalization due to car accidents in 

our data. Risk factors including car occupants’ birth year, gender, family income, area of 

residence, and country of birth of foreign-born individuals were variables of interest because 

of their association with car accidents death and injury.  

 

Birth year 
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External causes of injuries might be differently affect individuals with different ages. Age 

was measured as birth year. To adjust for the probable effect of age birth year was used in the 

statistical analysis.   

 

Gender  

All statistical analyses stratified by individual’s gender (male and female).  

 

Income  

Income was used as a measure of socioeconomic status. To adjust for the effect of SES we 

used family income as an indicator for SES in our models. Income measured through family 

income at year 2004, which included all register sources of income after taxes and was then 

divided by the consumer units in the household according to a formula developed by 

Statistics Sweden. It was categorised in quintile 1 (lowest), quintile 2, quintile 3, quintile 4, 

and quintile 5 (highest). Information on family income was missing for 24,984 subjects 

(1.04%). 

 

Area of residence 

Area of residence was split into three categorized: big cities (Stockholm, Gothenburg and 

Malmö), town (other predominately urban communities) and rural (remainder) based on 

municipality’s characteristics. 

 

Country of birth 

The country of birth was categorized, considering number of population in Sweden and 

geography of countries of origin, into Sweden, Nordic, Yugoslavia, Africa, Iraq, Iran, Asia, 

EU27 (excluding Nordic and Yugoslavia), Other Europe, Latin America, Unknown and 

Others.  

 

Statistical analysis 

To compare the risk of death or hospitalization due to car accidents among foreign-born 

individuals to that among Swedish-born, multivariate analyses of risk were conducted using 

Cox proportional hazard regression models. The Cox proportional hazard regression is type 

of survival analysis in which dependent variable represent the time from baseline to 

occurrence of an event of interest (Bonita, Beaglehole, & Kjellström, 2006). The analyses 

were based on person-time and hazard ratios (HR) with 95% confidence interval (CI) and it 



 

   
 

13 

was considered statistically significant if P value was <0.05 (or if CI does not include one). 

Point estimates and 95% confidence intervals were produced using the maximum partial 

likelihood for the effect estimates. The statistical analysis was carried out using the SPSS 

statistical program (version 25). 

 

The analysis were based on person time measured from either 1st January 2005 or 18th birth 

year whichever came first to the first recorded hospital admission or death due to car 

accidents or the end of follow up period on 31st December 2012, whichever occurred first. 

We selected 18 years, as the age people can obtain car-driving license is 18 according to 

Swedish regulations. Concerning interaction analysis, we performed the analyses including 

interaction terms. Only interaction for area of residence and income were significant for the 

risk of hospitalization and all the results were similar with models without interaction terms. 

However, since some of other studies have shown interactions for the gender, we stratified 

our analyses by gender (Hasselberg & Laflamme, 2008; Hasselberg et al., 2005). 

 

Analytical strategy 

In first step, crude cox regression model was conducted to compare risk of death and 

hospitalization due to car accidents by migration status. Crude models were separately fitted 

for gender, birth year, family income, area of residence, and country of birth. In next step, 

adjusted models including all covariates were conducted. To find out effect of duration of 

residence and age at immigration on risk of death and hospitalization among foreign-born, 

adjusted model including all covariates fitted among foreign-born individuals only. In the last 

step, all analyses were repeated separately for males and females (stratified by gender) 

including all covariates (as birth year, family income, area of residence and country of birth 

of foreign-born individuals). All models were tested for proportional hazard assumption. This 

assumption was not violated. 

 

Ethical consideration 

According to current Swedish regulation, the use of national register data for research 

purposes does not require informed consent (Ludvigsson et al., 2009). Several national 

registers have been established in Sweden and elsewhere without individual consent through 

decisions by the national parliament on behalf of its citizens (e.g. patient registers and death 

cause registers). An individual has the legal right to know what kind of information the 

register contains but has no legal right to withdraw information from the register. Linkage of 
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different registers is intrinsic to epidemiological research. However, protection of privacy 

through strict coding measures and restricted access to data is of paramount ethical interest. 

To avoid violation of personal integrity; researchers need to make sure that it is not possible 

to link sensitive personal information to individuals. In this study, Statistics Sweden and 

Centre for Epidemiology at the National Board of Health and Welfare have completed the 

linkages. To ensure confidentiality, the personal identity numbers are replaced with random 

numbers and the key is kept by Statistics Sweden in order to preserve the possibility to 

perform future linkage requests by researchers. All the data were anonymous and researchers 

didn’t have access to any personal information that could identify individuals included in the 

data set. The data was safely stored at Department of Public Health Science and all analysis 

was performed on site. 

 

Results  

This study included 2,404,710 individuals among them 274,005 individuals (11.4%) were 

foreign-born and 2,130,705 (88.6%) were Swedish-born. Overall 588 cases of death were 

found; 49 (8.3%) were among foreign-born and 539 (91.7%) were among Swedish-born 

individuals. Number of hospitalization due to car accidents was 17,969; 1,987 (11.1%) were 

among foreign-born and 15,982 (88.9%) were among Swedish-born individuals during the 

study period. 

Table 2 shows characteristics of the study population by immigration status. The proportion 

of individuals who were living in rural area was lower than other areas i.e. 20% of Swedish-

born and 10% of foreign-born lived in rural areas. Distribution of family income showed that 

17.2% of Swedish-born and 42.2% of foreign-born individuals was in the lowest quintile of 

income. 

 

  



 

   
 

15 

Table 2: Descriptive characteristics of study population by gender, area of residence in 
2004, family disposal income in quintiles in 2004, country of birth, age at immigration 
and duration of residence (n=2,404,710) 
 Foreign-born 

N=274,005 
Swedish-born 
N=2,130,705 

P-value 

 n (%) n (%)  
Gender      

Male 133,974 48.9 1,098,507 51.6 < 0.001 
 Female 140,031 51.1 1,032,198 48.4 

      
Birth year (mean) 1982  1984   
      
Area of residence      

Big city 129,693 47.4 680,106 31.9 
< 0.001 

 Town 115,094 42.0 1,022,490 48.0 
Rural 29,025 10.6 426,764 20.0 

      
Family disposal income 
(quintile) 

     

1(lowest) 107,633 42.2 365,618 17.2 

< 0.001 
 

2 47,421 18.6 428,284 20.2 
3 36,206 14.2 441,611 20.8 
4 33,932 13.3 443,155 20.9 

5 (highest) 30,024 11.8 445,842 21.0 
      
Country of birth      

Sweden   2,130,705 100.0 

NA 
 

Yugoslavia 42,915 15.7 NA NA 
Africa 10,611 3.9 NA NA 
Iraq 29,254 10.7 NA NA 
Iran 15,669 5.7 NA NA 
Asia 55,614 20.4 NA NA 

EU27 (ex. Nordic and 
Yugoslavia) 

36,178 13.2 NA NA 

Other Europe 17,944 6.6 NA NA 
Latin-America 11,268 4.1 NA NA 

Nordic 19,374 7.1 NA NA 
Unknown 1,125 0.4 NA NA 

Others 33252 12.2 NA NA 
      
Age at immigration      

0-6 83,961 30.6 NA NA NA 
7-17 95,867 34.9 NA NA 
18+ 94,740 34.5 NA NA 

      
Duration of residence (year)      

1-4 79,041 28.8 NA NA 
NA 

 
5-9 51,590 18.8 NA NA 

10-14 69,204 25.2 NA NA 
15+ 74,733 27.2 NA NA 

NA “Not Applicable” 
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The largest groups of foreign-born were from Asia (20.4%), followed by Yugoslavia (15.7%) 

and EU27 (13.2%). Among foreign-born individuals, 30.6% came to Sweden when they were 

0-6 years old and 27.2% of foreign-born individuals lived in Sweden 15 years or longer. We 

have used these two groups as reference groups in our later analyses. 

Table 3 shows cox regression models for hospitalization due to car accidents in total and 

stratified by males and females. The adjusted risk was lower among foreign-born females 

(HR=0.92, 95% CI: 0.85-0.996) while it was higher among foreign-born males (HR=1.17, 

95% CI: 1.10-1.24) compared to Swedish-born females and males. 

The results showed that adjusted risk of hospitalization was higher among males than that 

among females (HR=1.47; 95% CI: 1.42-1.51). The adjusted risk was 5% higher for each 

additional increase in year of birth and the effect was significant. It means the risk of 

hospitalization due to car accidents was higher among younger ages. Individuals with lower 

income were at higher adjusted risk of hospitalization (HR=1.66; 95% CI: 1.57-1.75) 

compared to those with the lowest income and the risk was lower in big cities (HR=0.42; 

95% CI: 0.40-0.44) and in towns (HR=0.77; 95% CI: 0.75-0.80) compared to rural areas. 

Table 4 shows cox regression models for death due to car accidents. Risk of death among 

foreign-born individuals was lower compared with that among Swedish-born individuals 

(HR=0.66, 95% CI: 0.49-0.88) while after adjusting for covariates it was not statistically 

significant HR=0.77 (95% CI: 0.57-1.04). However, the risk was statistically significantly 

lower among foreign-born females both before adjustment HR=0.43 (95% CI: 0.21-0.88) and 

after adjustment HR=0.46 (95% CI: 0.22-0.96). 

The results showed that adjusted risk of dying was higher among males than that among 

females (HR=3.20; 95% CI: 2.64-3.89). The adjusted risk was 3% higher for each additional 

year of birth and the effect was statistically significant (HR=1.03; 95% CI: 1.01-1.05). It 

means the risk of dying due to car accidents was higher among younger ages. Individuals 

with lower income were at higher adjusted risk of death (HR=1.85; 95% CI: 1.38-2.39) 

compared to those with the highest income and the adjusted risk was lower in big cities 

(HR=0.36; 95% CI: 0.28-0.45) and in towns (HR=0.52; 95% CI: 0.43-0.62) compared to 

rural areas. 
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Table 3: Hazard Ratio (HR) and 95% confidence interval (95% CI) of hospitalization due to car accidents (n=17,969) 
  Male 

(N=1,232,481) 
Female 

(N=1,172,229) 
Total 

(N=2,404,710) 
  HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) 
  Model 1 Model 2* Model 1 Model 2* Model 1 Model 2* 
Migration status       
 Swedish-born 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 
 Foreign-born 1.00 (0.95-1.06) 1.17 (1.10-1.24) 0.75 (0.70-0.82) 0.92 (0.85-0.996) 0.89 (0.85-0.93) 1.06 (1.01-1.12) 
       
Gender       
 Male NA NA NA NA 1.45 (1.41-1.50) 1.47 (1.42-1.51) 
 Female NA NA NA NA 1 (ref) 1 (ref) 
       
Birth year 1.06 (1.06-1.07) 1.05 (1.04-1.05) 1.07 (1.07-1.07) 1.05 (1.05-1.06) 1.07 (1.06-1.07) 1.05 (1.05-1.05) 
       
Family income (quintile)       
 1 2.32 (2.18-2.46) 1.64 (1.54-1.75) 2.49 (2.28-2.72) 1.73 (1.58-1.90) 2.26 (2.15-2.38) 1.66 (1.57-1.75) 
 2 2.06 (1.94-2.20) 1.45 (1.36-1.55) 2.31 (2.12-2.53) 1.59 (1.45-1.75) 2.04 (1.94-2.15) 1.50 (1.41-1.57) 
 3 1.76 (1.65-1.88) 1.33 (1.24-1.42) 1.94 (1.77-2.13) 1.44 (1.31-1.58) 1.73 (1.64-1.82) 1.36 (1.29-1.43) 
 4 1.46 (1.36-1.56) 1.22 (1.14-1.30) 1.57 (1.43-1.72) 1.29 (1.17-1.42) 1.42 (1.35-1.50) 1.24 (1.17-1.30) 
 5 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 
       
Area of residence in 2004       
 Big city 0.38 (0.36-0.40) 0.42 (0.39-0.44) 0.36 (0.34-0.39) 0.42 (0.39-0.45) 0.37 (0.35-0.39) 0.42 (0.40-0.44) 
 Town 0.72 (0.67-0.75) 0.75 (0.72-0.78) 0.76 (0.72-0.81) 0.81 (0.77-0.86) 0.73 (0.71-0.76) 0.77 (0.75-0.80) 
 Rural 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 
*Adjusted mutually for all other variables in table. Numbers with Bold fonts indicate significant results (95% CI does not include 
1.00). NA “Not Applicable”  
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Table 4: Hazard Ratio (HR) and 95% confidence interval (95% CI) of death due to car accidents (n=588) 
  Male 

(N=1,232,481) 
Female 

(N=1,172,229) 
Total 

(N=2,404,710) 
  HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) 
  Model 1 Model 2* Model 1 Model 2* Model 1 Model 2* 
Migration status       
 Swedish-born 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 
 Foreign-born 0.76 (0.55-1.05) 0.88 (0.63-1.22) 0.43 (0.21-0.88) 0.46 (0.22-0.96) 0.66 (0.49-0.88) 0.77 (0.57-1.04) 
       
Gender       
 Male NA NA NA NA 3.16 (2.61-3.83) 3.20 (2.64-3.89) 
 Female NA NA NA NA 1 (ref) 1 (ref) 
       
Birth year 1.05 (1.03-1.07) 1.03 (1.02-1.05) 1.04 (1.01-1.07) 1.02 (0.98-1.05) 1.05 (1.03-1.06) 1.03 (1.01-1.05) 
       
Family income (quintile)       
 1 2.16 (1.64-2.85) 1.67 (1.23-2.26) 3.15 (1.57-6.33) 2.92 (1.41-6.02) 2.01 (1.56-2.60) 1.85 (1.38-2.39) 
 2 1.55 (1.15-2.09) 1.15 (0.84-1.58) 2.81 (1.38-5.70) 2.40 (1.16-4.97) 1.51 (1.15-1.98) 1.31 (0.98-1.74) 
 3 1.27 (0.93-1.74) 1.00 (0.72-1.38) 2.56 (1.25-5.21) 2.24 (1.08-4.61) 1.26 (0.95-1.67) 1.16 (0.87-1.55) 
 4 1.06 (0.77-1.46) 0.91 (0.65-1.26) 1.87 (0.89-3.94) 1.71 (0.81-3.61) 1.03 (0.77-1.37) 1.01 (0.75-1.35) 
 5 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 
       
Area of residence in 2004       
 Big city 0.30 (0.23-0.39) 0.33 (0.25-0.43) 0.38 (0.24-0.59) 0.46 (0.29-0.73) 0.31 (0.25-0.39) 0.36 (0.28-0.45) 
 Town 0.51 (0.41-0.62) 0.53 (0.43-0.65) 0.47 (0.32-0.70) 0.50 (0.34-0.74) 0.50 (0.41-0.59) 0.52 (0.43-0.62) 
 Rural 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 
*Adjusted mutually for all other variables in table. Numbers with Bold fonts indicate significant results (95% CI does not include 
1.00). NA “Not Applicable” 
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Table 5 shows cox regression models for hospitalization due to car accidents by age of 

immigration and duration of residence among foreign-born individuals in total and for males 

and females. The adjusted risk of hospitalization was higher among foreign-born individuals 

who immigrated to Sweden in ages 0-6 years (HR=1.55; 95% CI: 1.34-1.79) and 7-17 years 

(HR=1.28; 95% CI: 1.12-1.46) compared to those who immigrated in older ages (18 and 

older). The results were similar among males and females.  

The adjusted risk of hospitalization was higher among foreign-born individuals who stayed 5-

9 years (HR=1.19; 95% CI: 1.03-1.38), 10-14 years (HR=1.43; 95% CI: 1.24-1.64) and 15 

years and longer (HR=1.53; 95% CI: 1.33-1.75) in Sweden compared to that among those 

who lived in Sweden 1-4 years or shorter. We found similar results among females and males 

for those who lived in Sweden 10-14 years and 15 or longer years but the adjusted risk of 

hospitalization was not different in both gender who stayed in Sweden 5-9 years compare to 

that among those who lived in Sweden in 1-4 years or shorter. 

Table 6 shows cox regression models for death due to car accidents among foreign-born 

individuals. The adjusted HR of death among foreign-born individuals who immigrated to 

Sweden in ages 0-6 years were HR=1.95 (95% CI: 0.66-5.74) and HR=2.49 (95% CI: 0.98-

6.27) for those who immigrated in ages 7-17 years. The results were similar among females 

and males. 

The adjusted HR of death were 0.85 (95% CI 0.30-2.42) among foreign-born individuals who 

stayed 5-9 years, 1.50 (95% CI 0.64-3.54) for those who stayed 10-14 years and 1.21(95% CI 

0.48-3.12) for those who stayed 15 years and longer in Sweden. We found similar results 

among females and males. 
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Table 5: Hazard Ratio (HR) and 95% confidence interval (95% CI) of hospitalization due to car accidents among foreign-born 

individuals by age at immigration and duration of residence. 
   Male  Female  Total 

  Event (n) HR* (95% CI) Event (n) HR* (95% CI) Event (n) HR# (95% CI) 
Age at immigration (Years old)       
 0-6 444 1.41 (1.17-1.71) 285 1.77 (1.42-2.21) 729 1.55 (1.34-1.79) 
 7-17 543 1.25 (1.06-1.48) 228 1.28 (1.03-1.58) 771 1.28 (1.12-1.46) 
 18+ 280 1 (ref) 204 1 (ref) 484 1 (ref) 
Duration of residence (Years)       
 1-4 275 1 (ref) 128 1 (ref) 403 1 (ref) 
 5-9 222 1.14 (0.95-1.37) 119 1.29 (1.00-1.67) 341 1.19 (1.03-1.38) 
 10-14 400 1.28 (1.08-1.53) 209 1.75 (1.37-2.23) 609 1.43 (1.24-1.64) 
 15+ 370 1.33 (1.12-1.58) 261 1.96 (1.56-2.47) 631 1.53 (1.33-1.75) 
*Adjusted for birth year, family income, area of residence, and country of birth. 
#Adjusted for gender, birth year, family income, area of residence, and country of birth. Numbers with Bold fonts indicate significant 
results (95% CI does not include 1.00). 
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Table 6: Hazard Ratio (HR) and 95% confidence interval (95% CI) of death due to car accidents among foreign-born individuals by 

age at immigration and duration of residence. 
   Male  Female  Total 
  Event (n) HR* (95% CI) Event (n) HR* (95% CI) Event (n) HR# (95% CI) 

Age at immigration (Years old)       
 0-6 12 1.92 (0.55-6.67) 3 1.97 (0.23-16.63) 15 1.95 (0.66-5.74) 
 7-17 24 2.66 (0.91-7.76) 3 1.95 (0.28-13.63) 27 2.49 (0.98-6.27) 
 18+ 5 1 (ref) 2 1 (ref) 7 1 (ref) 

Duration of residence (Years)       
 1-4 8 1 (ref) 1 1 (ref) 9 1 (ref) 
 5-9 5 0.78 (0.25-2.42) 1 1.21 (0.07-19.75) 6 0.85 (0.30-2.42) 
 10-14 19 1.32 (0.53-3.32) 3 3.16 (0.30-33.39) 22 1.50 (0.64-3.54) 
 15+ 9 1.13 (0.40-3.20) 3 1.78 (0.16-19.45) 12 1.21 (0.48-3.12) 

*Adjusted for birth year, family income, area of residence, and country of birth. 
#Adjusted for gender, birth year, family income, area of residence, and country of birth. Numbers with Bold fonts indicate significant results 
(95% CI does not include 1.00). 
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Discussion 

Main findings 

In this nationwide study, we investigated the risk of death and hospitalization of car 

occupants due to car accidents among foreign-born individuals compared to Swedish-born 

individuals. This study dealt with the adjusted risk of being involved in an accident by age at 

immigration and duration of residence as well. In adjusted models, the risk of hospitalization 

among foreign-born males was higher compared to that among Swedish-born males while the 

risk was lower among foreign-born females compared to that among Swedish-born females. 

We found the similar risk of death among foreign-born and Swedish-born males, however, 

the risk was lower among foreign-born females compared to that among Swedish-born 

females. The result shows that foreign-born individuals who immigrated to Sweden at ages 

younger than 18 years had the higher risk of hospitalization compared with those migrated at 

older ages and the risk was higher among those who lived in Sweden longer than 5 years 

compared with those lived shorter. 

Differences by gender  

In a study of risk of death and hospitalization due to road accidents in Australia among 

people born in other countries compared with Australian-born, they analysed drivers and 

passengers separately and found different results. In their study, the risk of hospitalization 

was lower for male foreign-born drivers and passengers while the risk of hospitalization was 

lower among foreign-born female drivers and it was higher among foreign-born female 

passengers (Dobson, Smith, McFadden, Walker, & Hollingworth, 2004). In contrast with 

their study in our study the risk of hospitalization was higher for male foreign-born car 

occupants and was lower among foreign-born female car occupants compared to Swedish-

born counterparts. We cannot fully compare our results with Australian study, since their 

study population was defined as either drivers or passengers of motor vehicles except for 

motorcycle (Dobson et al., 2004), while we had only data on car occupants and  we didn’t 

have access to separate data on drivers and passengers.  

The explanation of Australian study for lower risk of hospitalization among foreign-born 

female drivers, was that the lower proportion of female foreign-born have driving licenses 

than to Australian-born drivers (Dobson et al., 2004). This explanation might be true for our 

study as well since the result of another Swedish study showed that two thirds of foreign-born 
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males and only 42% of foreign-born females had driving license while among Swedish-born 

individuals the proportion is 87% for males and 76% for females by 2003 (Lewin, 

Gustafsson, & Nyberg, 2006).  

In other hands, as cited in another study in Sweden, immigrants had difficult living condition 

especially after recessions in the 1990s. This condition was worse for female than male 

immigrants for example in their access to the labor market (Manhica, Toivanen, Hjern, & 

Rostila, 2015). According to the survey part of the study by Lewin and colleagues, language 

difficulty and expensive driving license were the main obstacles to get Swedish driving 

license for recently arrived foreigners to Sweden. And according to the result of register data 

of the same study, fewer foreign-born individuals owned a vehicle compared to Swedish-born 

individuals (Lewin et al., 2006). Considering the facts mentioned above and also due to 

difficult and expensive conditions to obtain the driving license in Sweden, lower exposure to 

driving can explain a part of lower risk of hospitalization among foreign-born females in our 

study.  

 

The risk of hospitalization was higher among foreign-born males in our study. One of the 

important factors for the risk of car accidents is kilometres the individuals travelled that 

increase the rate of exposure to the accidents. According to the result of the study in the 

Netherlands, most immigrants lived in the urban area and used the car less than native Dutch 

individuals. But they found higher risk of death among immigrant males compared with 

natives. Thus, they concluded that, considering lower car usage among immigrants, the 

higher risk of death among immigrant males could be explained by their risky behaviours 

such as high speed and lower use of safety equipment not their exposure to the driving (Stirbu 

et al., 2006).  

In our study, 90% of foreign-born individuals lived in urban areas compared to 80% among 

Swedish-born individuals. On the other hand, we expect, based on previous studies (Lewin et 

al., 2006), that car ownership and driving exposure for foreign-born individuals is lower than 

Swedish-born individuals. Thus, driving exposure may not explain the higher risk of 

hospitalization among foreign-born males. It seems, similar to study in the Netherlands, that 

factors like behavior and risky driving may explain the higher risk of hospitalization among 

foreign-born males. These explanations are in agreement with a Swedish study, which 

includes both interviews and questionnaire, about immigrants’ attitudes towards traffic safety. 

They found that it is less likely that immigrants use seatbelt in the populated area and this 

was especially worse among passengers. In contrast, they found the risk of exceeding speed 
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limit was lower among immigrants compared to Swedes (Forward, Kós-Dienes, & 

Obrenovic, 2000).   

 

Age at immigration and duration of residence 

The risk of hospitalization was higher among immigrants who came to Sweden in younger 

ages (younger than 18 years) and it was also higher among immigrants who live in Sweden 

longer than 5 years. Factors underlying the observed disparities in this outcome are difficult 

to ascertain. In agreement with our study, a study in Canada found lower risk of 

hospitalization among recent immigrants. According to them, one reason could be recent 

immigrant drive less frequently than long-term residents, they are more safe drivers, and 

lower distance travelled (Redelmeier et al., 2011). We might use the same reasoning to 

explain lower risk of hospitalization among recent immigrants or those immigrted at older 

ages that means these immigrants have lower exposure to driving an thus have lower risk of 

accident. 

The higher risk among immigrant with longer duration of residence and those who moved to 

Sweden in younger ages is difficult to be explained by acculturation and the degree of 

assimilation to the host country norms and attitudes. The result of the study in California 

among Californian drivers showed acculturation had the positive and direct effect on safety 

belt use among Hispanics (Romano et al., 2005). It seems the degree of assimilation to the 

host country was different between different immigrants and it depends on their age, gender, 

educational level and country of origin. It seems with increasing length of residence some of 

foreign-born may adapt rapidly to Swedish norms. For example according to a study in 

Sweden, immigrants were less likely to use seatbelt compared to Swedes and it, in some part, 

depends on the norms and attitudes of their country of origin that influence their attitudes in 

the host country. In contrast, the exceed speed is lower among immigrants than to that among 

Swedes while the exceed speed is more usual among immigrants who lived in Sweden longer 

(Forward et al., 2000).  

Again, the reason behind the higher risk of hospitalization among those who lived longer or 

those who grown up in Sweden could be the higher driving exposure (for example car 

ownership) among them as compared to corresponding reference group (those who lived 

shorter or those immigrated at older ages). To explain the reasons behind the higher risk of 

hospitalization among those who lived longer or came to Sweden in early ages, we need more 
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information on driving exposure including car ownership and having/not having driving 

license among foreign-born individuals by duration of residence and age at immigration. 

In relation to death, the results are in the same direction of hospitalization for age at 

immigration and duration of residence (higher HRs in individuals arriving in Sweden at 

younger ages and among those who lived in Sweden longer). However, the conclusions that 

we can draw from these results are limited due to small event numbers.   

Strengths and limitations of the study 

The major strength of our study is using national data covering entire Swedish population. It 

was register-based study and as cited in Thygesen and Ersboll article the completeness and 

validity of the registers in Sweden are high (Thygesen & Ersbøll, 2014). This completeness 

minimizes the effect of selection bias due to nonresponse and attrition bias due to loss of 

follow up that might affect the external and internal validity of the study. In addition, there is 

possibility to focus on small subpopulations such as migrants (Thygesen & Ersbøll, 2014) by 

their age at migration and duration of residence. We had complete records for our main 

exposure variable, migration status, and we had small missing (~0.2%) for age at immigration 

and duration of residence. In previous studies, the focus mainly was on hospitalization due to 

car accidents while for this thesis the analyses concerning hospitalization as well as the death 

due to car accidents has conducted. In fact, death due to the accident is the most reliable data 

about accidents and these data are valuable to monitor the effects of the measures 

implemented for road safety and developing preventing measurements (Dupont et al., 2010). 

Other studies mainly just look at young car drivers before the age of 30 while most of the 

immigrants don’t have the driving license until 31 (Hasselberg & Laflamme, 2008). In this 

study we have considered a little longer age ranges (18-39 years). Another strength of our 

study was that only few studies have looked at the effect of duration of residence on the risk 

of car accidents and to our knowledge no studies were published on the effect of age at 

immigration. 

 

In interpreting the result of our study, the potential limitations should be considered.  

• Separate data about car drivers and passengers was lacking and we had just pulled 

data on car occupants (car drivers and passengers). In our study, the risk of 

hospitalization was higher among foreign-born individuals than to Swedish-born 
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individuals. Foreign-born individuals who were affected by car accidents can be either 

drivers or passengers and it worth to evaluate them separately.  

• Another limitation of the study was using only register data with limited access to 

information about behavior, attitudes and language skills and other risk factors that 

affect the risk of car accidents. In addition to the mentioned factors, we need to have 

more data for example about travelled kilometer, police data, and qualitative study 

using in-depth interview or questionnaires.  

• We didn’t have information about the individuals who moved in and out of Sweden 

during study follow up. However, it would have a very minor influence on our 

findings because of our large population. 

• In interpreting the result of death due to the car accident the power of the study was 

too limited to show statistically significant differences. 

• The categorization of the country of birth could not be completely used, as the 

number of the event was low among some of the countries and the aggregation may 

obscure some of the significant results preventing us to fully adjust the results by 

country of origin (Hasselberg & Laflamme, 2008). 

• The study was based on the first injury during follow up period and repeated injuries 

were not considered. We believe this limitation do not influence our results since in 

the study by Hasselberg and Laflamme, they found repeated injuries were uncommon 

with a similar socioeconomic status and thus not need to include them in the study 

(Hasselberg & Laflamme, 2005).  

• Another limitation of the study was short follow up time (7 years) and lack of data on 

behavioral, cultural and reason for immigration that is known to influence the result.    

Implications of the work 

Despite limitations, it is of interest that foreign-born males were at higher risk of 

hospitalization than their Swedish-born counterpart. As behaviors and attitudes are risk 

factors behind many accidents (Dupont et al., 2010; International Transport Forum, 2017; 

Lam, 2003; Transport Research Centre, 2006; Vorko-Jović et al., 2006) and the safety 

attitudes formed at early ages so it is important to target young adolescents for our preventive 

measures (Berg, 2006). Additional research is needed to establish to specific determinant for 

increased hospitalization among males.  

Our findings highlight the importance of duration of residence and age at migration as risk 

factors in car accidents among foreign-born individuals and the needs to examine this issue 
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using larger sample size through foreign-born focus sampling. Interpretation of immigrant’s 

studies is complicated as immigrants are not the random sample from their country of origin. 

The differences between their country of origin and host countries like geographical, cultural, 

governmental factors and policies and rules may influence migrants and thus should be 

considered in interpretation of results.  

Immigrants are from particular religions, socioeconomic position and ethnic group and the 

reason for migration is another important aspect as all of these factors affect their life, health 

and condition in the host country. To determine factors that affect their risk of car accident’s 

injuries we need to know more details about their life in the past and in a new environment 

(Karimi, Beiki, & Mohammadi, 2013).  

The number of car occupant killed or hospitalized due to car accidents has considerable 

reduction during last decades. The decline in car accidents in Sweden shows the effect of 

preventive work and medical improvement while the risk differences between rural areas and 

other areas need help and guide decisions on safety actions. Vulnerable road users such as 

individuals in younger ages, low socioeconomic groups and foreign-born individuals 

recognized as the high-risk group and therefore understanding of underlying causes would be 

useful to prevent the number and severity of car accidents among this groups. Therefore, 

there is a need to increase attention to injury research and prevention policies.  

The result of our study cannot directly generalized to other countries because of differences 

in the context of the countries and different migrant groups, however, similar patterns may be 

seen. 

 

Conclusions 

This study demonstrates that risk of hospitalization due to the car accident was higher among 

foreign-born males compared to their Swedish-born counterparts after adjusting for birth 

year, income and area of residence. Indeed gender is acting as an effect modifier for the risk 

of hospitalization (and probably death) due to car accidents and foreign-born males should be 

of particular concern of prevention. Among foreign-born individuals, those who immigrated 

to Sweden at ages younger than 18 years had the higher risk of hospitalization and the risk 

was higher among those who lived in Sweden longer than 5 years. Further research is needed 

to examine factors underlying these excess risk and impact of duration of residence in the 

host country. The result of this study points out a requirement to pay attention of researchers 

and policymakers to prevent car accident among low-income families, rural areas and 

younger ages as the risk of death and hospitalization was higher among them. Immigrants 
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have different backgrounds and different reason to immigration so future research needed to 

examine behavioral factors and the reason of residence to explain the higher risk of 

hospitalization in foreign-born individuals and to identify ways to effectively tackle them.  
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