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Abstract 

Objective: To examine the association of personality disorders (PDs) to deaths of drivers in fatal 

motor vehicle accidents, and analyse gender differences in lifetime psychiatric disorders and 

medico-legal findings at the time of accident. 

Methods: The study sample consisted of 4,810 Finnish drivers killed in fatal motor vehicle 

accidents in Finland between 1990 and 2011. Doctor-diagnosed PD was found in 146 drivers (118 

men, 28 women). The information of psychiatric morbidity was obtained from the Finnish Care 

Register for Health Care. 

Results: The proportion of deceased drivers with PDs had increased significantly over the study 

period, particularly among females and those with PD NOS. Suicidality and use of medication 

affecting driving ability was more common among females with PD compared to males with PD. 

88 % of all deceased drivers with PD had comorbid psychiatric disorders. 

Conclusion: Our findings indicate that PDs may predispose drivers to fatal motor vehicle 

accidents, particularly females. This study emphasize the importance of evaluating the fitness-to 

drive of subjects with PD and especially comorbid substance use disorders, which may relate to an 

increased risk of fatal motor accidents.  

 

Keywords: Personality disorder, mortality, substance use disorders 

 

Significant outcomes  

• In Finland the proportion of deceased drivers with hospital-treated personality disorders (PD) has 

significantly increased during the years 1990 to 2011.  
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• The increase was emphasized in female drivers with PD.  

• Suicidality and medication use was more common among female drivers with PD.  

 

Limitations 

• Personality disorders are underestimated in register based data.  

• This study lacks of alive control population with personality disorder.  

Introduction 

Personality disorders (PDs) are common, long-lasting behavioral patterns that significantly 

differ from social standards and expectations. The etiology of PDs is complex, having genetic and 

environmental factors (1,2). Personality pattern is stable and of long duration, and its onset can be 

traced back to at least adolescence or early adulthood (3,4). Symptoms of PD are often harmful and 

appear in many areas of life (3,5). Clinically significant PDs manifest as disturbances in cognition, 

affects, impulse control and interpersonal relationships (6-8). The prevalence of PDs has been 

established as varying from 6% to 10% in population samples (8-11) to 24-60 % in psychiatric patient 

samples (12-14). PDs are found to have psychiatric comorbidity (15) as well as an increased risk for 

suicide (16). Furthermore, PDs have been associated with low quality of life and high health care 

costs (17,18). However, relatively little is known about fatal motor vehicle accidents (FMVA) 

involving drivers with PDs.  

Previous studies have investigated self-reported personality traits and their relationship to 

driving behaviors and car accidents (19-23). Personality traits are closely related to driving behaviors 

in general (24). Personality traits are significantly correlated with both risky driving behavior and 

involvement in vehicle accidents. In particular, the traits of anger and normlessness are effective 

predictors for aggressive violations (25). A study among Chinese high-speed railway drivers found 

that personality traits, such as conscientiousness and agreeableness related to less frequent risky 

driving behavior (26). By using objective measures of driving behavior and a widely used personality 
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construct, a causal pathway has been obtained through which personality and risky driving are 

associated with crashes and near-crashes rates in young drivers (27). In antisocial and borderline PDs, 

impulsive-aggressive behaviors and substance use disorders appear to be risk factors for young male 

deaths in motor vehicle accidents aged 26 years or over (28).Such symptoms, as impulsivity, 

difficulty controlling anger, reckless driving, has been associated with borderline PD (29).  

In Finland the trend in death rates of drivers with psychiatric disorders has recently been 

increasing, particular from 2000 until 2007 for male, and during the 1990 until 2011 for female 

victims (30). Conversely, a decreasing trend in death rates has been observed for drivers without a 

history of psychiatric disorders. In a Finnish study, the prevalence of hospital treated PDs within the 

previous five years was 1.8% among drivers killed in road traffic accidents (30), although PDs were 

not analyzed among specific PD types. 

 

Aims of the study 

The aim of this study is to analyse the personality disorder (PD) diagnoses of drivers killed in fatal 

motor vehicle accidents (FMVA) in Finland during the years 1990-2011. The proportions of deceased 

drivers with PD of all driver deaths of FMVA were evaluated over the study period. Further, gender 

differences among drivers with PDs were examined in relation to lifetime comorbid psychiatric 

disorders and medico-legal findings (alcohol, medication influencing driving, illicit drugs) at the time 

of death.  

 

Material and methods 

Study population 

The initial study population consisted of 4,930 drivers killed in FMVAs between the years1990-2011. 

Of this total, those excluded included foreign drivers (n=98), those with inaccurate personal identify 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

code and non-cases (n=22), giving a final total of 4,810 drivers for our study. All deaths were 

investigated by Finnish road accident investigation teams (RAIT) (31). Since 2001, the operations of 

RAIT have been governed by legislation (32,33). For the purpose of the current study, the RAIT data 

were linked with data from the national registers for health care and causes of death using the Finnish 

personal identity code of each study subject (34).  

 

Register-based data sources 

Accident information register: The database of road and cross-country traffic accidents is maintained 

by the Finnish Crash Data Institute (OTI ) previously known as the Finnish Motor Insurers’ Centre 

(LVK) which provided the main data for our study (permission date 10/16/2013) (35). This database 

contains results from official investigations of fatal motor accidents conducted by twenty independent 

RAITs since 1968. This work of the RAITs has been statutory since 2001 (“Act on the investigation 

of road and cross-country traffic accidents No. 24/2001” (32), “Council of State decree on the 

investigation of road and cross-country traffic accidents No. 1512/2016”, 2016) (33). The OTI 

coordinates the work of the RAIT teams and administers the data collected by these teams. The 

ultimate purpose of the RAITs is to conduct comprehensive and method-based investigations of 

FMVAs (The Finnish Motor Insurers’ Centre, 2004) (35). Each investigation team includes 

representatives from the police, the fields of medicine, vehicle technology, road maintenance and 

behavioural sciences, and other special branches. For further details see earlier piublications for the 

database used in this study (30) and the investigation method of FMVAs (35).  

 

Care register for health care: Information on hospital treatments in either out- or inpatient settings 

was extracted from the National Care Register for Health Care (CRHC) provided by the Finnish 

National Institute for Health and Welfare (THL). The CRHC is a nationwide register covering 

comprehensively all treatment episodes in inpatient settings in all primary and specialized level care 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

in Finland, including all mental and general hospitals, as well as the wards of local health centres, 

military wards, prison hospitals and private hospitals from the year 1969 onwards. In addition, the 

CRHC includes information on all treatments in out-patient settings for specialized health care level 

was available from the year1998 onwards. The CHRC data comprise treatment-based information, 

such as treatment diagnoses (main and co-morbid diagnoses), dates of admission and discharge and 

the length of hospital treatment. The register-based data from the CRHC enabled us to analyse the 

psychiatric morbidity of deceased drivers. Treatment diagnoses in the CRHC are defined according to 

the Finnish Classification of Diseases (36-38) is based on the International Classification of Diseases 

(ICD) (ICD-8 during 1969-1986, ICD-9 during 1987-1995) and from the year 1996 onwards to ICD-

10. THL has approved our access to the CRHC data for deceased drivers and provided the data for the 

current study (THL/1270/5.05.00/2013, 3/12/2014). 

 

Cause of death register: Cause of death information was obtained from the official death certificates 

of drivers killed in FMVAs. All traffic deaths are examined by forensic medicine specialist physicians 

(“Act on the Inquest into the Cause of Death No. 459/1973”, 2011) (39). Official death certificates are 

completed after the examination and thenarchived by Statistics Finland, which provided the cause of 

death data for this study and approved their use (TK53-1422-13, 11/20/2013). 

 

Study subjects with personality disorder  

All diagnoses of PD (primary and additional diagnoses) (ICD-8 codes: 301.0-301.9, and ICD-9 codes: 

300.1-300.9 and ICD-10 codes: F21, F 60-69) of deceased drivers were gathered from the CRHC and 

further reviewed by three psychiatrists. Preliminary evaluation of the presence of PD of the study 

subject was made by a junior investigator (TR). Senior investigators (PR and LK) confirmed the 

diagnoses to achieve a consensus on the PD diagnosis of each study subject. In addition to PD 
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diagnosis, up to three of the most severe Axis I or Axis II psychiatric diagnoses of the study subjects 

were extracted from the CRHC and converted according to ICD -10 codes for the current study.  

PDs were categorised into three clusters according the DSM-classification (3): Cluster A 

(includes paranoid, schizoid and schizotypal PDs), Cluster B (antisocial, borderline, histrionic and 

narcissistic PDs) and Cluster C (avoidant, dependent and obsessive-compulsive PDs). In addition, a 

category of personality disorder not otherwise specified (PD NOS) consist of those study subjects 

having features of more than one specific PD that did not meet the full criteria of any specific PD, yet 

caused significant impairment in social or occupational functioning or subjective distress A passive-

aggressive PD (ICD-code F 60.8) was excluded from the main body of the latest version of the DSM-

IV-TR, but the diagnosis PD NOS may be used instead. Subjects with a narcissistic PD diagnosed 

according to ICD 8 and ICD 9 classification in Cluster B, and according to ICD 10 in PD NOS. PD 

diagnosis was found in 158 study subjects. Subjects with concurrent schizophrenia (n=5) or 

schizoaffective disorder diagnosis (n=6) and factitious disorder (n=1) were excluded. Figure 1 

(flowchart) shows the selection procedure for the study subjects with PD. 

 

Covariates 

Socio-demographics: Socio-demographic characteristics, based on the RAIT data, included age (in 

years) at the time of the accident, marital status (unmarried, married /cohabiting, divorced, 

other/unknown), education (basic, intermediate, high, other/unknown) and employment status (at 

work, student, pensioner, unemployed, and other/unknown) at the time of death.  

 

Medico-legal findings: Information on the presence of alcohol, medication affecting driving ability, 

and illicit drugs at the time of accident was based on the medico-legal examination of the deceased 

drivers. Alcohol use at the time of death was based on the measured blood alcohol concentration 

(BAC, ‰) and was categorised as follows: no alcohol or BAC<0.5 ‰, driving under the influence of 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

alcohol (DUI) (BAC between 0.5-1.19 ‰), aggravated DUI (BAC >1.2 ‰). The use of illicit drugs 

and medication able to impair driving ability were available from the data as dichotomized variables 

(yes/no). 

 

Comorbid psychiatric disorders: Based on the information from the CRCH, the co-morbid psychiatric 

diagnoses, included for up to three of the most severe Axis I psychiatric diagnoses, were categorized 

according to major diagnostic groups: F10-F19 (substance use related disorder), F20-F29 (psychotic 

disorder), F30-F39 (affective disorder), F40-F49 (anxiety disorder). 

 

Factors relating to driving event: The information from the RAIT data on the role of driver in the 

accident included the following categories: being at fault for the collision, single vehicle collision and 

other (not at fault driver, and collision with an animal). The passengers in the car (information 

available from the year 2002 onwards) were categorised as follows: no passengers, family member(s), 

and other persons. The main purpose of driving covers categories for work related driving, running 

errands, leisure drive to a planned destination, leisure drive without a planned destination, and other 

purpose. Driver’s suicidal intention (yes / no) was based on RAITs police member’s evaluation during 

their FMVA investigation. 

 

Statistical analysis 

The statistical significance of group differences in categorical variables was assessed using the 

Pearson’s Chi-square test or Fisher’s Exact test, and in continuous variables with the Student’s t-test 

or Mann-Whitney U-test. These analyses were performed with IBM Spss Statistics 23 software. For 

the time trend analysis, a Joinpoint regression program and the Annual Percent Change (APC) method 
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were employed (40). Owing to the relatively small number of PD cases, three-year moving averages 

were used in statistical modelling. 

 

Results 

The final study sample consisted of 146 deceased drivers, 118 (80.8 %) male and 28 (19.2%) female, 

with any diagnosis of PD, accounting 3.1% of all drivers killed in fatal motor vehicle accidents in 

Finland between 1990 and 2011. Eighteen (12.2%) of the subjects (12, 10.2% males and 6, 21.4% 

females) had multiple PD diagnoses, which were categorized according to the primary PD diagnosis. 

Eleven subjects had diagnoses of borderline and other PD (10 histrionic PD, 1 avoidant PD) and they 

were diagnosed in Cluster B (all borderline PD). Seven subjects had diagnoses of antisocial and other 

PD (6 borderline PD and 1 borderline and narcissistic PD) and they were diagnosed in Cluster B (all 

antisocial PD). 

Among deceased drivers with PD, 10 (6.9%) subjects fulfilled the criteria of cluster A PD, 63 

(43.2%) of cluster B PD and 8 (5.5%) of cluster C PD, while 65 (44.5%) had diagnosis for PD NOS. 

Borderline PD (n=41, 28.1% of all PDs) and antisocial PD (n=18, 12.3% of all PDs) were the most 

common specific types of PDs in deceased drivers.  

 

Socio-demographic characteristics of study subjects 

The socio-demographic characteristics of the deceased drivers with PD by gender are shown in Table 

1. The mean age (SD) at the time of death did not statistically significantly differ between genders 

being 37.2 (11.7) years in men and 40.2 (14.0) years in women (P = 0.237). One half of male victims 

were unmarried compared to one quarter of females (P = 0.021). The females were more often highly 

educated (p=0.007) whereas male victims more often had a basic level of education (P = 0.045). 
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Driving event related factors  

  
As seen in Table 2, a total of 98% of male and 92% of female drivers with PD were defined as being 

at-fault driver of head-on and single-vehicle collision. In drivers with PD, a female preponderance 

was found in head-on collisions (p = 0.0001) and male excess in single-vehicle collisions (p < 0.001). 

The great majority of  female (80%) and male drivers (77%) with PD were driving alone without 

passengers at the time of their accident. 46 % of females and 18% of males with PD were thought to 

have suicidal intent in their motor vehicle accidents (p< 0.001).  

  

Lifetime psychiatric comorbidity and medico-legal findings  

Table 3 shows Axis I psychiatric comorbidity and medico-legal findings of deceased drivers. Female 

drivers with PD more commonly had comorbid affective disorder compared with males with PD (71% 

vs. 40%, P = 0.003). Co-morbid substance use disorder was more common in males compared to 

females, the gender-difference being of marginally significant (57% vs. 39%, P = 0.095). A nearly 

equal proportion of male (57%) and female drivers with PD (50%) had been under the influence of 

alcohol at the time of their accident. Further, 43% of men and 32% of women exceeded the limit of 

aggravated DUI (BAC ≥ 0.5 ‰). A significantly higher proportion of female drivers with PD (68%) 

compared to male males (41%) had used medication with the potential to influence their driving 

ability (p=0.009). Moreover, 12% of the men but none of the women with PD had used illicit drugs  

during the time leading up of their accident.  

 

Proportion of deceased drivers with personality disorder 

Figure 2 presents the time trends in proportions (%) of deceased drivers with PDs of all drivers killed 

in fatal motor vehicle collisions during the 22-year follow-up period. As Figure 2a shows, the 

proportion of deceased drivers with PD has statistically significantly increased in the total data 
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(Annual Percentage Change, APC = 4.32, 95%CI 1.6 - 7.12, p = 0.003), in men (APC = 3.25, 95%CI 

0.49 - 6.08, p = 0.023) and in women (APC = 9.46, 95%CI 6.56 - 12.44, p < 0.001). The time trends 

differed significantly between male and female drivers with PD (test for parallelism, p<0.001). 

As visualized in Figure 2b, the increase in the proportion of deceased drivers with PD was 

significant in drivers with PD NOS (APC = 6.36, 95%CI 2.76 – 10.85, p = 0.001). An increasing time 

trend, although not reaching the limit for statistical significance, was also found in drivers with 

Cluster B PDs (APC = 3.23, 95%CI -0.47 – 7.07, p=0.084) and among those with Cluster A and C 

PDs (APC = 1.99, 95%CI -0.78 - 4.82, p = 0.151). There was a significant difference in trends 

between drivers with Cluster B PDs and PD NOS (test for parallelism, p = 0.002), but not between 

drivers with PD NOS or Cluster A and C PDs (p=0.066) and those with Cluster B or Cluster A and C 

PDs (p=0.529). 

 

Discussion 

The major finding of our study was that the proportion of drivers with PDs killed in fatal motor 

vehicle accidents has increased during the last two decades by up to two-fold. The increase was 

particularly apparent in female drivers with PD and those suffering from PD NOS. Our finding is in 

contrast to the decline in rates of traffic accidents observed in Finland from 1993 onwards (41), and in 

Europe generally (42).  

 

The prevalence of PDs in the general population has remained relatively stable, at between 6-10% 

over the last twenty years (8-10). Our results, showing an increase in deaths of drivers with PD, may 

be partly explained by the fact that that the likelihood of receiving a diagnosis of PD may have 

increased since the 1990s. Structured clinical assessments of PDs have been developed in recent 

decades, which have been reported to have increased the frequency of PD diagnoses (43). The use of 

diagnostic interviews, e.g. SCID –II (Structured Clinical Interview for DSM-IV Personality 
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Disorders) (44) has become more commonplace in clinical practice in Finland since the 1990s, 

improving the diagnostics of PDs. Further, the number of Finnish road traffic deaths involving drivers 

with psychiatric disorders has shown an increasing trend (31) while, the annual number of fatal motor 

vehicle accidents in Finland has been reported a decrease (36). However, the improved diagnostics of 

PDs may not explain totally an increase in deceased of drivers suffering from PD. A recent large 

systematic review article of the evidence for fitness-to-drive among people with the mental health 

conditions, including PDs, (45). Our study is an important addition to the previous literature focusing 

on the role of PD in motor vehicle accidents and, particularly, in deaths of drivers with PD because 

published studies of those topic are mainly lacking. 

Of all PDs observed in our study population, the most prominent increase in proportion of 

deceased drivers was seen among those diagnosed with PD NOS, followed by drivers with Cluster B 

PDs. Symptoms of Cluster B PDs, such as irresponsibility, impulsivity or recklessness (3,28) may 

associated with risk for traffic accidents. The interaction between cluster B PD and age over 26 years 

had been shown to be significant predictor of car fatalities (28). In clinical practice, subjects who met 

the criteria for severe personality characteristics, but who do not fulfil the criteria for specific type of 

PD, can obtain a diagnosis of PD NOS. Accordingly, PD NOS is found to be as valid as any other PD 

by DSM-criteria (46). In a Danish study (47) showed that the use of PD NOS diagnoses has been 

found to increase among hospital treated in and outpatients. Our findings suggest that subjects with 

PD NOS may have personality features which impair important areas in driving functioning.  

The increasing time trend in vehicle accident deaths was particularly highlighted in female 

drivers with PD. This notable gender difference is an interesting finding because, in previous studies, 

male drivers have been found to have more traffic accidents than females (48). Further, male drivers 

were found to be more angry and aggressive drivers than female drivers in a telephone survey study 

among young and adult drivers (49). In our study, the observed gender difference in death rates of 

drivers with PD may also be explained by fact that half of the deceased female drivers were diagnosed 

hospital treated borderline PD. In a previous Finnish study (50) among a population based sample, 

using SCID-II-interview, a statistically significant gender difference was only observed in the case of 
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antisocial PD, which was more common among males than females. Our findings indicate that PDs 

may predispose drivers to fatal motor vehicle accidents, particularly in females. Dumais et al. (28) 

found that cluster B PDs, borderline and antisocial PDs increased the risk of dying in motor vehicle 

accidents over three-fold in young men. However, not all subjects with PDs are treated in psychiatric 

hospitals. This applies especially for individuals with antisocial PD, in which the majority are male 

(51). Many of them may have been in prison (52) or treated in outpatient addiction clinics. Therefore, 

it is likely that our study underestimates the prevalence of antisocial PD in drivers involved in fatal 

traffic accidents. In addition, hospital admissions account for a limited number of subjects with cluster 

C PDs (50), which may affect our findings. To better understand the further risks of driving in traffic 

and vulnerability to accidents, it would be useful to study further impulse control among subjects with 

any PD, as well among females as males.  

Vehicle accidents thought to be due to suicidal intention were more common among females 

than males with PD in this study. According to police evaluations, nearly one half of women 

compared to one fifth of men with PD involved in fatal motor vehicle accidents were thought to have 

suicidal intent. A previous study (54) has established that driver suicides represent a small proportion 

(2%) of all suicides committed in Finland each year. However, according to their findings, the 

proportion of driver suicides of all fatal motor vehicle accidents is greater (8-9%). A previous study 

using the same database as the current study (Sassi et al.54) found a significantly increasing time 

trend in fatal accidents due to suicides in light motor vehicle collisions with heavy vehicles. 

According to medico legal findings, nearly half of deceased drivers with PD had used 

medication which could have affected their driving ability, being emphasised in female drivers with 

PD. Therefore, the role of other intoxicants in the fatal motor vehicle accident cannot be excluded. 

Further, the percentage of drivers with illegal blood alcohol concentrations (57% men, 50% women) 

was higher among subjects with PD than in other fatal car accidents (24 %) in Finland during years 

2012-2016 (55). Our finding is in line with a study by Dumais et al. (28). They found that both cluster 

B PDs and substance use disorders increased the risk of dying in fatal motor vehicle accidents 

approximately to four-fold. Comorbidity with substance use disorders and cluster B PDs are common. 
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Up to 80% of subjects with borderline PD have been reported as having a co-morbid diagnosis of 

substance use disorder at lifetime (56-58). The most consistent correlates of risky driving patterns are 

shown to be antisocial behaviour, antisocial peers, and binge drinking (58). In our study, regardless of 

the gender nearly ninety percent of deceased drivers with PD had comorbid psychiatric disorder. 

Affective disorder was characteristics of female drivers with PD. Depression or anxiety are reported 

to increase the likelihood for road accidents by over two-fold among professional male drivers (59). 

Risky driving is seen as a multidimensional phenomenon, constituting substance use, psychiatric 

disorders and reckless driving (60). Co-morbid psychiatric disorders may also associate with fatal 

motor vehicle accidents among decreased drivers with PD in both genders.  

The present study has several limitations, which should be considered when interpreting the 

results. Firstly, diagnosing PD is often problematic. In clinical practice PD diagnoses are made with 

caution and, therefore, their prevalence is often underestimated (61). Secondly, the diagnostics of PDs 

has improved since the 1990s (43). It is clear that PDs are diagnosed more frequently in the 2000’s 

than previously. Thirdly, there is a risk of selection bias in a study sample. Subjects with borderline 

PD are found to seek treatment far more often than subjects with other types of PD (62,63) and 

therefore they might be much more likely to appear in a register than, for instance, subjects with 

cluster A or C PD (50). Further, comorbid Axis I psychiatric disorders can diminish the diagnostic 

process of PDs (64,65). Our initial study population covers all deceased drivers in Finland over the 

22-year study study period from 1990 to 2011. Unfortunately, we had no access to, or permissions to 

use register-based data on living patients or healthy persons. Therefore, we are not able to perform 

comparisons of our data control samples extracted from the health care registers. Furthermore, we 

were unable to evaluate the impact of changes in automobile safety on our results. The safety of cars 

and traffic safety in general has improved during the past twenty years, reducing the risk of death in 

traffic accidents (66). 

The strengths of our study include the use of data from three national registers, which were 

reliably combined using personal identification codes. The main data comes from the database of road 

and cross-country traffic accidents, which is a comprehensive, national source of statutory data 
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gathered by RAIT teams (33). In this study we used data of FMVA covering two decades. The 

validity of the CRHC and cause of death data register also provided high-quality data for scientific 

purposes (67-69). 

We conclude that the proportion of fatal motor vehicle accidents among persons with PDs have 

markedly increased in Finland between the years 1990 and 2011.  In particular, driving under the 

influence of alcohol was common among subjects with PD. Medication use at the time of accident and 

the presence of suicidal intention behind the fatal motor vehicle accident was apparent in female 

drivers with PD. This study emphasize the importance of evaluating the fitness-to drive of subjects 

with PD and, particularly, in those having problematic alcohol and drug use, which may relate to an 

increased risk of fatal motor accidents. Further population based studies among drivers with PD are 

needed. 
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Table 1. The socio-demographic characteristics of male and female drivers with personality disorder 
killed in fatal motor vehicle accidents in Finland 1990-2011, by gender. 

Socio-demographics  Total 

(n=146) 

 Male 

(n=118) 

 Female 

(n=28) 

 P-value 

  n %  n %  n %   

Age            

18-24  21 14  17 14  4 14  1.000 

25-29  27 19  24 20  3 11  0.238 

30-39  40 27  34 29  6 21  0.431 

40-49  37 25  27 23  10 36  0.160 

50-59  14 10  11 9  3 11  0.732 

60 and over  7 5  5 4  2 7  0.619 

            

Marital status            

Married /  36 25  27 23  9 32  0.307 

Cohabiting  65 45  58 49  7 25  0.021 

Unmarried  27 19  20 17  7 25  0.324 

Divorced  18 12  13 11  5 18  0.324 

            

Education            

High  11 8  5 4  6 21  0.007 

Intermediate  39 27  31 26  8 29  0.805 

Basic  61 42  54 46  7 25  0.045 

Other / unknown  35 24  28 24  7 25  1.000 

            

Employment status            

At work  64 44  50 42  14 50  0.465 

Student  15 10  10 9  5 18  0.166 

Pensioner  23 16  21 18  2 7  0.249 

Unemployed  19 13  17 14  2 7  0.531 

Other /unknown  25 17  20 17  5 18  1.000 
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Table 2. Driving event –related factors of drivers with personality disorder killed in fatal motor vehicle accidents in Finland during 1990-2011, 
by gender. 

  Total 

(n=146) 

 Male 

(n=118) 

 Female 

(n=28) 

 P-value 

 n % n %  n %   

Driver being at-fault for collision            

Yes, head-on collision  65 45  45 38  20 71  0.001 

Single-vehicle collision 77 53 71 60 6 21 <0.001

Not at-fault driver/collision to an animal  4 2  2 2  2 7  0.166 

            

Passengers † 

No passengers  67 46  51 77  16 80  1.000 

Family member(s)  5 3  2 3  3 15  0.080 

Other person(s) 14 10 13 20 1 5 0.172

            

Purpose of driving 

Work related driving  7 5  7 6  0 0  0.347 

Running errands  20 14  15 13  5 18  0.541 

Leisure drive to a planned destination 36 25 30 25 5 18 0.469
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Leisure drive without a planned destination 32 22 29 25 3 11 0.133

Other purpose 19 13 13 22 6 21 0.206

Not known  33 22  24 20  9 32  0.210 

 

Drivers suicidality‡,  (yes / no)  36 25  21 18  13 46  0.001 

† Information collected from the year 2002 onwards 

‡ Police member of the RAIT evaluated that suicidal intention may associate the accident  
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Table 3. Lifetime comorbid psychiatric disorders and medico-legal findings at the time of accident of drivers with personality disorder killed in fatal motor 
vehicle accidents in Finland during 1990-2011, by gender. 

  Total 

(n=146) 

 Male 

(n=118) 

 Female 

(n=28) 

 P-value 

  n %  n %  n %   

Lifetime psychiatric comorbidity            

Any psychiatric disorder  128 88  102 86  26 93  0.527 

Substance use disorder  73 50  62 57  11 39  0.095 

Anxiety disorder  35 24  26 22  9 32  0.260 

Affective disorder  67 46  47 40  20 71  0.003 

Psychotic disorder  14 9  11 9  3 11  0.732 

Comorbid personality disorder  18 12  12 10  6 21  0.116 

            

Medico-legal findings            

Alcohol (BAC,‰)  65 45  51 43  14 50  0.401 

No/<0.5  21 14  16 14  5 18  0.565 

DUI † (0.5-1.19 )  60 41  51 43  9 32  0.264 

Aggravated DUI †   (>1.2)            

Medication influencing driving  67 46  48 41  19 68  0.009 

Illicit  drugs  14 9  14 12  0 0  0.072 

§ DUI=   driving under influence of alcohol 
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Figure 1. The flowchart of the personality disorders assessment procedure in this study. 
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Figure 2. The trends in the proportion of 
drivers killed in fatal motor vehicle collis
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