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Abstract: The article presents the general characteristics of road transport safety in Poland over the 

years 2009-2019. The key objective of this study was to investigate the main factors of road 

accidents in Poland. Up till now, the number of road accidents has been analysed in detail on the 

basis of data on collisions from rear, side and frontal perspective. Moreover, in the article, statistics 

regarding the number of perpetrators of accidents by gender and age are summarized, as well as 

dynamics aspects of changes related to new passenger vehicles and trucks in Poland in 2009-2019 

are indicated. As a result, the intensity of rear collisions rather than frontal collisions is apparent. 

Hence, an inconspicuous rear collision by not braking a speeding vehicle carries a risk of the upper 

cervical spine. 
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1. Introduction 

According to World Health Organization, approximately 1.35 million people die each year as a 

result of road traffic crashes [1]. Almost 3.700 people are killed daily all over the world in road 

traffic crashes involving pedestrian or different transport mode such as vehicles, buses, 

motorcycles, bicycles, trucks. More than half of those killed are pedestrians, motorcyclists, and 

cyclists [2]. Despite the advanced vehicle safety systems, the traffic accidents are still bringing the 

high number of fatalities and injuries. The main reasons of traffic accidents could be divided in 

three risk factors, such as accommodating human error, technical condition of vehicles, and road 

infrastructure [3].  

In research [4], the authors identified risk factors before the crash, during the crash and after the 

crash in relation to the person, vehicle and road infrastructure. For the pre-crash phase, it is 

necessary to select all countermeasures that prevent the crash from occurring. The crash phase is 

associated with countermeasures that prevent an injury from occurring or reduce its severity if it 



77 

 

does occur. Finally, the post-crash phase involves all activities that reduce the adverse outcome of 

the crash after it has occurred. The separated factors associated with a crash allow recognizing and 

analysing countermeasures. 

Table 1 Accident risk factors. Source: [4] 

Phase Human Vehicles and 

equipment 

Environment 

Pre-

crash 

Crash prevention Information 

Attitude 

Impairment 

Police 

enforcement 

Roadworthiness 

Lighting 

Braking 

Handling 

Speed management 

Road design and layout 

Speed limits 

Pedestrian facilities 

crash Injury prevention 

during the crash 

Use of restraints 

Impairment 

Occupant restraints 

Other safety devices 

Crash protective 

design 

Crash-protective 

roadside objects 

Post-

crash 

Life sustaining First-aid skill 

Access to medics 

Ease of access 

Fire risk 

Rescue facilities 

Congestion 

The risk factors dependent on driver include speeding, driving under the influence of alcohol 

and other psychoactive substances, driving without motorcycle helmets, unfastened seat-belts, 

children transported without child restraints, driver psychological attitude, and distractions during 

driving (e.g. using mobiles). The driver’s experience, skills, observation capabilities, and ability to 

recognize potential hazards allow to avoid possible traffic incidents. Most of the studied risk factors 

related to human behaviour has been examined in the literature [5,6]. Authors of the paper [7] 

distinguished three types of behaviour that increase the risks of causing an accident: errors, lapses 

and violations. Accidents may be caused by perception errors and misjudgement of the driving 

conditions, for instance hard braking on slippery surface, high speed cornering, or sudden lane 

change. The misperception may occur due to incomplete processing, neglect of available 

information or due to receiving incorrect information. They have an impact on driver decision-

making, risk tolerance, and behaviour. The errors in perception resulting implications for road 

safety [8,9]. 

Lapses can refer to attention and memory failures, such as hitting something when reversing 

that one had not seen or attempting to drive away from traffic lights in the wrong gear. Lapses are 

commonly committed by unexperienced drivers [10,11] or senior drivers [12,13]. Violations refer to 

deviations from formal prohibitions and mandatory rules for road users defined in highway code. 

Examples are speeding or overtaking on the inside. As proved by various research [14-16] 

violations appeared to be most strongly related to crashes. There may also found studies devoted to 

the physical or mental factors, which have an impact on driver style causing unusual driving 

behavior. Particular examples can be found in the literature [17-19] among the others. 
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The vehicle-related risks include the technical condition of main vehicle systems, such as brake 

system, steering system, lighting system, and safety devices. Correct operation of vehicle systems 

reduces the traffic safety hazards.  

The other risk factor is road infrastructure. Road design and road layout should be highly 

complex. The interactions between road users requires introduction of appropriate traffic 

organization, adjusting footpaths, cycling lanes, safe crossing points, and other traffic calming 

measures to reducing the risk of injury among these road users. According to [20,21] population 

density is associated with the accidents frequency. The inhabitants of cities are far more exposed to 

road crashes than population of rural areas. The urban traffic conditions consist in low speed 

driving, while inter-urban traffic demands higher speeds and continuous flows. The domestic and 

international roads register higher fatality rates than pure urban roads. This kind of roads is 

designed exclusively for high-speed vehicular traffic. Study [22] confirmed that traffic casualties 

are likely to happen on higher speed roads and motorways but not during traffic congestion. The 

results presented in [23] exhibited that the risk in poor weather and road conditions was higher on 

motorways compared to two-lane and multiple-lane roads even though the overall risk was low on 

motorways. According to research [24] the most significant contributors to road accidents at 

hazardous locations are: average running speed, posted speed, maximum and average degree of 

horizontal curves, number of vertical curves, median width, type of road surface, time of a day, 

number of vehicles per hour, number of  pedestrian  crossing  streets and percentage of heavy duty 

vehicles. 

The aim of this study was to investigate the main factors of road accidents in Poland. Presented 

analysis shows the crashes involving drivers of varying ages and gender, time of a day, and seasons. 

This paper also shows the number of injuries and fatalities by a type of road traffic collisions.  

2. Number of Road Accidents in Poland in 2009-2019 

Road accidents are a serious problem for modern society, which results from the costs of treating 

accident victims as well as economic and property costs. Undoubtedly, the frequency of accidents is 

related to the skills of drivers and the modern lifestyle in which more and more people travel [25-

27]. In addition, it should be noted that the vehicles of that time were equipped with various types 

of modern gadgets, e.g. a screen that allows you to watch movies. They are designed to improve the 

journey, but they can also distract the driver with a consequent road accident [28]. It should be 

noted that not only the internal environment of the vehicle is able to distract the driver. Billboards, 

advertising slogans, large screens, illuminated signs, all those elements that force the driver's 

attention may cause the driver's inattention, and thus the cause of a road accident [29]. 



79 

 

In Poland, the total length of the public road network is over 420,000 km [30]. However, the 

total number of Polish citizens reaches 38 million There are registered vehicles in Poland every 

year. The dynamics of changes in registered vehicles in Poland in 2009-2019 is shown in Figure 1. 

According to the Police statistics, the average value of the increase in registered vehicles over 10 

years is 3.66%. The number of registered passenger vehicles in 2019 was 23,874.5 thousand, while 

in 2009 - 16,494.7 thousand. Thus, in 10 years the number of registered vehicles increased by 31% 

[29,31]. 

 

 

Fig. 1 The number of registered motor vehicles in Poland and the dynamics of changes in 2009-

2019. Source: authors 

Based on data from the Central Statistical Office (GUS) for 2019, it is stated that the largest 

number of passenger vehicles on the roads in Poland is in the age range from 10 to 14 years (26% of 

all passenger vehicles) and from 3 to 5 years (22 , 8% of all passenger vehicles) [32]. 

Poles are increasingly using passenger vehicles. The research conducted by the Central 

Statistical Office in 2018 shows that the average daily mileage of a passenger vehicle is 37 km, 

while the average time spent driving a vehicle is 30 to 60 minutes a day [33]. A passenger vehicle is 

undoubtedly an indispensable element of every person's life, it is what most people use to commute 

to work, go on vacation or go shopping. Public transport or rail transport modes are not as popular 

as passenger vehicle transport [29,34]. 

Road accidents have a very complex cause-effect structure, therefore they are classified as the 

main problems in the country. The annually high number of road accidents in Poland is not only the 

basis for the analysis of the current situation, but above all it is a warning for all road users and 

entities responsible for road safety. The annual reports of the Police show that the level of road 

traffic risk in Poland is too high compared to other EU Member States. Poland is one of those 
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European Union countries with a large number of road casualties. The death rate as a result of road 

accidents per 1 million inhabitants is an indicator of safety used by the European Union. In Poland, 

this indicator in 2019 amounted to 77 deaths per million inhabitants, while for the entire European 

Union it was 51 [30,33]. 

During the last 10 years, as many as 392,309 road accidents took place in Poland, as a result of 

which 37,364 people were killed and 479,198 were injured [29]. On average, 3,394 people die each 

year on Polish roads as a result of a vehicle accident [33]. In 2019, the number of accidents on 

Polish roads decreased by 4.4% and injuries by 5% compared to 2018. Unfortunately, the number of 

fatalities as a result of a road accident increased by 1.6%. From 2010 to 2019, there was a decrease 

in the number of vehicle accidents by 31% and a decrease in the number of fatalities by 36%. 

 

 

Fig. 2 Number of road accidents and the number of fatalities in Poland in 2009-2019.  

Source: authors 

When analyzing the number of vehicle accidents, attention should be paid to individual regions 

of the country and the indicator of the number of vehicle accidents per 100,000 inhabitants (Fig. 3). 

Based on the data from police reports, it should be noted that in the past 10 years, the average 

number of vehicle accidents decreased by 37 per 100,000 inhabitants. The smallest decrease 

occurred in Wielkopolska and amounted to 5.8, while the highest decrease in the number of 

accidents per 100,000 inhabitants was 58.8 for the Łódzkie Voivodeship [29,33]. 
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Fig. 3 Number of road accidents per 100,000 inhabitants in Poland in 2009 and 2019.  

Source: authors 

When analyzing vehicle accidents in Poland on the basis of the type of collision (Fig. 4), it 

should be noted that the number of side accidents is the most common form of vehicle accidents. 

Moreover, from 2009 to 2019, their number remains at an average of 10,000 per year. However, the 

number of front and rear collisions remains at the level of 4.5 thousand per year. It should be noted 

that deaths on Polish roads resulted from a collision (Fig. 5) [29]: 

• Side - 6656 people, 

• Frontal - 6,529 people, 

• Rear - 2,172 people. 

The years 2011-2019 show, that there were more rear collisions than frontal collisions (Fig. 4). 

Moreover, a rear collision in the period under review accounts for approximately 13% of all road 

accidents. Compared to frontal or side collisions, they are rarely fatal. However, many participants 



82 

 

in this type of accident suffer severe damage. In the event of a rear-end collision, passengers and the 

driver are at risk of whiplash injuries. This type of collision most often occurs through [29,35]: 

• failure to maintain the correct distance from the vehicle driving in the same direction, 

• excessive speed, 

• lack of attention, e.g. when driving in a traffic jam, 

• bad condition or failure of the brake system. 

 

 

Fig. 4 Number of road accidents taking into account the division into side, front and rear collisions 

in the years 2009 – 2019. Source: authors 

 

 

Fig. 5 Number of fatalities in road accidents in Poland, taking into account the division into side, 

front and rear collisions in the years 2009–2019. Source: authors 
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The vehicle which is hit backwards accelerates sharply forwards. When the driver's seat and 

passenger´s seat are hit, they move forward. In the initial phase, the head of the vehicle user moves 

forwards and then returns with greater force to the backrest of the vehicle seat [34]. This unnatural 

rapid movement of the neck in both directions can damage the cervical spine. Therefore, rear 

collisions are very problematic because at a relatively low impact velocity, cervical vertebrae may 

be ruptured and a person may die. 

3. Determinants of Vehicle Accidents in Poland 

The causes of road accidents vary widely, but their occurrence is related to variables such as gender 

and age of drivers. Figure 6 presents the characteristics of vehicle accidents in 2009-2019, where a 

decrease by 1.37% for men and 4.37% for women as drivers at fault of vehicle accidents in the 

period under review may be noticed. Every year in Poland, from 2009 to 2019, an average of 4% of 

vehicle accidents perpetrators are not identified [30,33]. 

 

 

Fig. 6 Perpetrators of vehicle accidents, according to gender. Source: authors 

Based on data from police reports from 2009 to 2019, it can be noted that the largest group of 

perpetrators of vehicle accidents in Poland are people from 25 to 39 years of age (fig. 7). On 

average, they account for 35% of all road accidents perpetrators. People from 18 to 24 years of age 

on average account for about 20% of accidents perpetrators [29,33]. 
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Fig. 7 Perpetrators of vehicle accidents, according to age. Source: authors 

The most common causes of vehicle accidents in Poland include [35,36]: 

• failure to respect the right of way of the vehicle, 

• maladjustment of speed to the prevailing road conditions, 

• failure to give way to pedestrians at a pedestrian crossing, 

• failure to maintain a safe distance between vehicles, 

• pedestrian misbehavior, and incorrect vehicle overtaking. 

 

 

Fig.8 The most common causes of road accidents in Poland in 2009 and 2019. Source: authors 
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Figure 8 presents the characteristics of the number of causes of road accidents in Poland in 

2009 and 2019. It can be noticed that in case of reasons such as speed mismatch or failure to respect 

the right of way, there was a decrease by over 15%. However, in the case of failure to adjust the 

safe distance between vehicles, it slightly increased in 2019 than in 2009. That is confirmed by the 

fact that rear collisions have the lowest downward trend among all types of collisions. 

4. Conclusion 

The aim of this article was to present the road safety issues in Poland over the years 2009-2019, 

with a detailed consideration of the data on side, front and rear accidents, as well as the 

characteristics of perpetrators of road accidents in terms of gender and age of drivers. The analysis 

shows that the number of accidents in 2009-2019 decreased significantly. Moreover, the result 

shows a large downward trend in the case of side or frontal collisions. Rear collisions are a 

problematic type of road accidents, and they remain almost the same every year in Poland. The 

development of road infrastructure through the expansion of the network of motorways and 

expressways contributes to the reduction of the number of road accidents in terms of side and 

frontal collisions. Moving vehicles in one direction only increase the likelihood of rear-end 

collisions. In the years 2009-2019, 2,172 people died due to rear collisions on Polish roads. 

Therefore, it should be noted that an inconspicuous rear collision vehicle carries a high risk of 

damage to the upper cervical spine. Even at low speeds of 20 km / h, such a collision may cause 

irreversible health effects, leading to disability. 
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