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ABSTRACT 

 

Child Road traffic injuries are one of the main public health problems in Turkey. 

The objective of this study is to compare Turkey with the other countries. The 

Principle Component Analysis (PCA) is used in this study in order to determine 

the situation of country for child traffic fatality. Child traffic fatality for Turkey, 

especially as a car occupant, is different than the other countries. Turkey has the 

highest child car occupant and rate of children total traffic fatality. Every day 

around the Turkey, at least 26 children were killed or injured because of the road 

traffic. The real tragedy is that road accidents fatalities are result in excessive 

numbers in Turkey because safety rules have not be truly considered.  
Key words: Traffic accident, children, safety. 

 

TRAFİK KAZASI KAYNAKLI ÇOCUK 

ÖLÜMLERİ 
 

ÖZET 

 

Çocuk trafik kazaları Türkiye’de ana halk sağlığı problemlerinden birisidir. 

Türkiye’nin trafikte çocuk ölümleri açısından diğer ülkelerle karşılaştırılmasının 

amaçlandığı bu çalışmada Temel Bileşenler Analizi yöntemi kullanılmıştır. 

Türkiye’deki çocuk trafik ölümleri, özellikle araç içinde yolcu olarak seyehat 

ederken, diğer ülkelerden oldukça farklıdır. Türkiye, en yüksek oranda yolcu 

çocuk ölümüne ve toplam trafik ölümleri içinde en yüksek oranda çocuk ölümüne 

sahiptir. Türkiye, her gün en az 26 çocuğun ölüm veya yaralanmasına sahne 

olmaktadır. Asıl trajedi, bu derece yüksek oranlarda çocuk ölümlerinin ana 

sebeplerinderinden birisi olan basit emniyet kurallarının dikkate alınmamasıdır. 
Anahtar Kelimeler: Trafik kazası,  çocuk, güvenlik. 
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1. INTRODUCTION 

 

Road traffic injuries which are one of the main public health 

problems facing modern society [1] are a major and a growing but 

neglected global public health issue. One of the leading causes of 

morbidity and mortality in both developed and developing 

countries is traffic. Every day around the world, more than 3000 

people die from road traffic injury and an estimated 1,2 million 

people are killed in road crashes each year and as many as 50 

million are injured. Namely, 2.1% of total death and 25% of death 

resulted from accidents take place due to the traffic [2]. 

 

Traffic injuries are a leading cause of morbidity and mortality for 

children around the world. Traffic that consist of over 40% sourced 

of children death who are less aged than 15 are accepted as one of 

the biggest risk of main death and injures in the worldwide. 

Depending on the report of WHO, traffic accidents are one of the 

main reason for 5-14 years old children death among the all death 

reasons [2]. 

 

Turkey has also high numbers of died and injured children per unit 

population due to the traffic. Proportion of death and injury of 

children is also at a very high level in total traffic fatalities. Every 

day around the Turkey, at least 26 children were killed or injured 

because of the road traffic. Every year, thousands of people die and 

hundred thousands of people injured in Turkey because of traffic 

which are major public health problem in Turkey and affect all 

part of the society. Turkey also has a high numbers of the death 

and injury per unit vehicle/km due to the traffic accidents. For 

instance, as it is observed, in UK 8, in Denmark and USA 9, in 

Germany 11, in France 14 and in Turkey 73 people have died per 
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each 1 million vehicle/km and per 1 billion vehicle/km 0,19 person 

in France, 0,46 in USA, 0,52 in UK, 0,53 in Germany, and 1,05 

person in Turkey was injured [3]. In Turkey people have 5-10 more 

times death risk and 3-8 more times injury risk in a traffic accident 

than the other European countries. 

 

There is a respectable relationship between the development level 

of countries and the apportionment of accidents. Traffic issue is 

also an educational and cultural problem [4]. Besides of traffic 

culture of countries, socioeconomic [2, 5, 6] and socio-

demographic factors have affects on the death in traffic accidents 

[7]. 

 

Children rarely cause traffic accidents, but have a part in traffic 

accident more often as pedestrian, bicycled or passenger. In fact 

most of the accidents can be avoided the qualification that children 

mingled. Children traffic fatalities in the developing countries are 

much more than in the developed countries ones, despite of the 

less number of vehicles [8]. By means of thought, regular use of 

discretion such as safety belt, child safety seat, and protective 

helmet can avoid death of passenger and bicycled.  

 

The aim of this study is determine the situation of Turkey with 

respect to the child traffic fatality by comparing with the other 

countries situation. The obtained results are also discussed in 

terms of the reasons for the accidents in detail. The situation of 

children traffic fatalities in the countries is examined by principal 

component analysis method using XLSTAT packaged-software. 
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2. MATERIAL AND METHODS 

 

2.1. Material 

 

Material of this study involves 22 countries (Sweden (SE), 

Netherlands (NL), Italy (IT), Finland (FI), Germany (DE), 

Denmark (DK), Austria (AT), Canada (CA), Belgium (BE), France 

(FR), Norway (NR), Iceland (IC), United States (US), Spain (ES), 

United Kingdom (UK), Czech Republic (CZ), Hungary (HU), 

Ireland (IR), Switzerland (SW), Poland (PL), Portugal (PT), Turkey 

(TR)). 

 

Data which were collected from 22 countries by using World 

Health Organization statistics and OECD statistics (for Turkey also 

Turkish Statistical Institute statistics) are used as the main source of 

children traffic fatality data. 

 

The variables are determined as follows: 

X1: Death proportion of pedestrian children in traffic accidents per 

100 thousand children. 

X2: Death proportion of bicycled children in traffic accidents per 

100 thousand children. 

X3: Death proportion of car occupant children in traffic accidents 

per 100 thousand children. 

X4: Death proportion of 0-14 years old children in traffic accidents 

per total death in traffic accidents. 

 

2.2. Statistical method 

 

Principle Component Analysis (PCA) is used in this study in order 

to determine situation of the countries for child traffic fatality.  
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Principal component analysis (PCA) was first introduced by Karl 

Pearson in the early 1900’s and developed by Hotelling (1933) [9, 

10, 11, 12]. In PCA a set of p correlated variables is transformed to 

a smaller set of uncorrelated hypothetical constructs called 

principal components (PCs) [12].  

 

The principal components are linear combinations of the variables 

of the vector Z that are uncorrelated such that the variance of the 

jth component is maximal. The first principal component of the 

vector Z is the linear combination Y1=a11Z1+a21Z2+…… +ap1Zp such 

that the variance of Y1 is maximal. To determine the first linear 

combination of Z, a vector a1 is sought such that 

MaxVar(Y1)=(a1)tRa1 is maximal subject to the constraint that 

(a1)t.a1=1.  

 

The main basis of PCA-based dimension reduction is that PCA 

picks up the dimensions with the largest variances. PCA has, in 

practice, been employed to reduce the dimensionality of problems 

and to transform interdependent coordinates into significant and 

independent ones. PCA can be considered as a projection method 

which projects observations from a p-dimensional space with p 

variables to a k-dimensional space (where k<p) so as to conserve 

the maximum amount of information (information is measured 

here through the total variance of the scatter plots) from the initial 

dimensions. If the information associated with the first 2 or 3 axes 

represents a sufficient percentage of the total variability of the 

scatter plot, the observations will be able to be represented on a 2-3 

dimensional chart, thus making interpretation much easier [13, 

14]. 
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3. RESULTS 

 

The first result to look at is the correlation matrix. It can be seen 

right away that the rates of 0-14 years old children traffic fatalities 

per total death in traffic accidents and rates of car occupant 

children fatalities per 100 thousands children population are 

positively correlated (r= 0,662) with a significance level of 

alpha=0,05. This means that children fatality as car occupant is 

important factor for determining the level of child fatalities per 

total traffic fatalities. We can also see that the others have low 

correlation with each other (Table 1). 

 

Table 1. Correlation matrix (Pearson). 

  

Variables Padestrian Car occupant      Bicycled %of total 

Padestrian  1 0,37 -0,067 0,104 

Car occupant     0,37 1 -0,253 0,662 

Bicycled -0,067 -0,253 1 -0,199 

%of total 0,104 0,662 -0,199 1 

(Values in bold are significantly different from 0 with a significance level alpha=0,05) 

 

The results of the Bartlett's sphericity test are used to confirm or 

reject the hypothesis according to which the variables do not have 

significant correlation. Chi-square (Observed value) is 15,744; Chi-

square (Critical value) is 12,592; p-value is 0,015; alpha is 0,05. 

According to the results principal component analysis can be used 

for this study. 

 

The eigenvalues on the other hand reflect the quality of the 

projection from the n-dimensional initial table (N=4) to a lower 

number of dimensions. In this study, it can be seen that the first 

eigenvalue equals to 1.920 and represents 47.99% of the total 
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variability. This means that if we represent the data on only one 

axis, we will still be able to see 47.99% of the total variability of the 

data. Each eigenvalue corresponds to a factor, and each factor to a 

one dimension. A factor is a linear combination of the initial 

variables, and all the factors are un-correlated (r=0). The 

eigenvalues and the corresponding factors are sorted by 

descending order of how much of the initial variability they 

represent (converted to %) [14]. 

 

Ideally, the first two or three eigenvalues correspond to a high 

percentage of the variance, ensuring that the maps based on the 

first two or three factors are a good quality projection of the initial 

multi-dimensional table. In this study, the first two factors allow 

us to represent 71.825% of the initial variability of the data. 

Although this is a good result, the maps should be carefully 

interpreted as some of the information might be hidden in the next 

factors. 

 

The correlation circle shows a projection of the initial variables in 

the factors space. The correlation circle is useful in interpreting the 

meaning of the axes. In this study, the horizontal axis is linked 

with child car occupant fatality and child fatality as percentage of 

total traffic fatality, and the vertical axis with child pedestrian and 

bicycled fatality. To confirm that a variable is well linked with an 

axis, the squared cosines table (Table 2) can be used: the greater 

the squared cosine, the greater the link with the corresponding 

axis [14]. 
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Table 2. Squared cosines of the variables. 

 F1 F2 F3 F4 

Padestrian 0.240 0.575 0.164 0.022 

Car occupant 0.818 0.005 0.027 0.150 

Bicycled 0.211 0.331 0.457 0.001 

%of total 0.651 0.044 0.200 0.106 

 

Factor scores (Table 3) display the coordinates of the observations 

in the new space created by PCA. According to the first factor 

which is more linked with child car occupant fatality and child 

fatality as percentage of total traffic fatality, Turkey has the 

highest score which is very different from the other countries. This 

means that child traffic fatality especially as car occupant is a big 

problem in Turkey. According to the second factor which is more 

linked with child pedestrian and then bicycle fatality, Portugal and 

Poland have the highest scores. This means that, especially child 

pedestrian fatality is bigger problem in Portugal and Poland than 

others. 

 

Table 3. Factor scores. 

Observa-

tion F1 F2 F3 F4 

Observa-

tion F1 F2 F3 F4 

SE 

-

0.904 

-

1.485 

-

0.557 

0.15

7 IC 

1.45

9 

-

0.882 

0.60

6 

-

0.919 

NL -1.813 0.535 2.2 -

0.33

2 

US 0.74

5 

-

0.338 

0.01

6 

0.335 

IT -

0.817 

-

1.092 

-0.683 0.31

9 

ES 0.02 -

0.516 

-

1.12

2 

0.642 

FI -0.903 0.098 0.974 -0.05 UK  -

0.45

3 

-

0.484 

-

0.75

1 

-0.783 

DE -

0.917 

-0.19 0.131 0.31

7 

CZ -

0.36

8 

0.328 -

0.55

8 

0.034 

DK -1.3 0.801 1.269 0.58

7 

HU -

0.32

8 

0.094 -

0.82

3 

-0.213 

AT -0.53 -

0.472 

-

0.532 

0.65

2 

IR -

0.00

9 

0.555 0.06

4 

-

0.475 CA 0.05 -0.73 0.018 -

0.32

5 

SW -0.68 0.659 -

0.23

8 

-

0.832 BE -0.54 0.688 1.333 0.44

9 

PL 0.60

2 

1.904 -

0.73

7 

-0.533 

FR 0.032 -

0.218 

-

0.119 

0.86

9 

PT 1.887 2.602 -

1.17

7 

0.416 

NR -

0.139 

-0.96 -

0.687 

-

0.50

7 

TR 4.90

7 

-

0.897 

1.373 0.193 
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Figure 1 shows the data on a two- dimensional map, and identify 

the trends. We can see that the child traffic fatality of Turkey is 

unique, whereas the child traffic fatality of Portugal and Poland, 

where the two countries share the common characteristics. As can 

be observed from Table 3, it can be confirmed that Turkey has the 

highest child car occupant and percentage children of total traffic 

fatality rate. Portugal has the highest child pedestrian rate and 

Poland ranks high as well. 

 

A distance biplot (Figure 1) is used to interpret the distances 

between the observations as these are an approximation of their 

Euclidean distance in the p-dimensional variable space. The 

position of two observations projected onto a variable vector and 

can be used to determine their relative level for this variable [14]. 
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Figure 1. Distance biplot. 

4. DISCUSSION 

 

Children traffic fatality is a backwardness problem and an 

indicator of underdevelopment [15]. International research on 

child traffic accidents has shown that factors related to differences 

in the quality and quantity of a child’s exposure in the road 

environment [16, 17] may explain the variation in accident rates. 

There are also international differences in terms of risk that are 

related to factors such as low socio-economic status and family 

structure [18] which may also have a role in explaining the relative 

differences between countries. Hence, further information on 

factors relating to the population and social structure, travel 
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patterns and behavior is needed to help to understand the 

differences in road traffic death rates between countries [19].  

 

Children in Turkey have more death risk in a traffic accident than 

the other countries. For example, a child who lives in Turkey has 

death risk in a traffic accident (as pedestrian, car occupant or 

bicycle user, et cetera) more than 3.43 times than a child who lives 

in Sweden [3, 19]. Fatality risk as a car occupant of a 0-14 age child 

who lives in Turkey is more than 8.4 times than a child in UK, 5.3 

times than a child in Sweden, 3.1 times than a child in Germany, 

2.7 times than a child in Spain, and 2.3 times than a child in France 

[3, 20]. This result shows that Turkey must care using child safety 

system and car interior safety devices much more than the other 

countries to prevent the children death. 

  

There is no similarity between Turkey and the other countries in 

terms of children traffic fatality. Turkey sacrifices much more 

proportion of children than the others and is placed as the most 

hazardous country. With respect to other country, in Turkey, 

many people die in traffic accident and children fatalities as a 

vehicle occupant was 74% of total children fatality in traffic 

accident. This rate is higher than and different from other 

countries. 

 

Child restraints which are very important and effective car interior 

safety device are amazingly effective in saving lives and 

preventing childhood injury [21, 22]. Rear-facing infant seats 

reduce the risk of fatal injury in a car crash by 71%, forward-facing 

safety seats for toddlers reduce the fatality risk by 54%, and seat 

belts reduce fatalities by 45% [21, 23]. 
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Behavior of adults and traffic culture are also affect differences of 

children death of countries at the traffic. Depending on the 

education level of adults, usage of child restraint system increases 

[24]. Use of drivers’ safety belt is the most prominent indicator of 

child restraint system use [24, 25, 26, 27]. Use of adult safety belt 

[28] and child restraint systems [29] is also very low in Turkey. To 

increase child safety belt use and reduce child fatality in Turkey, 

firs action must be to increase adult safety belt usage much more 

than the other countries. 

 

Death proportions of pedestrian children who are 0-14 years old 

are also pretty much in Turkey [19]. Pedestrian education by age 

groups to develop education of pedestrian must be kept topical by 

voluntary associations as practical complementary of school 

education. Especially must be stressed about obey of speed limits 

where the children are intensively placed. Control of vehicle’s 

speed limit has affects on children death. Increase of speed from 30 

km per hour to 50 increase death of pedestrian children 8 times 

[30]. In addition there is a significant relation between the speed 

and the intensity of injures. With the use of limitation of 20 km 

speed per hour provided %70 of sectional decrease on pedestrian 

[31]. 

 

More than five thousand people are killed in road traffic, and 

more than one hundred thousand of people are injured every year 

in Turkey. These also cause huge damages to Turkish economy. In 

the last 25 years more than 130 thousand people were killed and 

more than 2.2 million people were injured because of traffic in 

Turkey. Every two years the number of fatalities on the road 

traffic accidents just about equals the death of the tragic Marmara 

earthquake in 1999. Every day around the Turkey, at least 26 
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children were killed or be injured because of the road traffic. The 

real tragedy is that children road fatalities are excessive numbers 

in Turkey because single safety rules have not be considered. 

Some basic safety rules can prevent this tragedy. One of simple 

solution of the problem is to increase using of child restraint 

systems which are easy to use and highly effective in preventing 

deaths and serious injuries. 

 

5. CONCLUSIONS 

 

This study aims to illustrate the dimensions of child traffic 

fatalities in Turkey. For his reason the situation of children traffic 

fatalities in some countries was examined by principal component 

analysis method. It is shown that the number of death and injured 

children due-to traffic accidents is very high in Turkey. In addition 

many children die as a vehicle occupant. This is higher than and 

different from other countries because safety rules have not be 

truly considered. Following are the main results: 

 Turkey is one of the most hazardous countries for children 

traffic fatality. 

 Turkey must care using child safety system and car interior 

safety devices much more than the other countries to 

prevent the children death. 

 The child traffic fatality of Turkey is unique, as are the 

child traffic fatality of Portugal and Poland, two countries 

that share common characteristics. 
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