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Abstract 

Background: Injury has been one of the leading causes of pediatric fatalities in the world. Previous 

studies on fatal pediatric injuries have shown that injury incidence rates have been declining over the 

years. Boys have appeared to be more likely to be injured than girls, head injuries are the most common 

cause and age group, socioeconomic status and accident location may all have impact. Combining 

extensive official databases by personal social security numbers allowed for a wide exploration of 

variables on studying fatal pediatric injuries in Iceland. The aim was to investigate the epidemiology of 

fatal pediatric injuries among Icelandic children, from birth to 17 years old, from 1980 to 2010. 

Method: This was a population based descriptive register study. Data, obtained from the Causes of 

Death Registry at the Directorate of Health and Statistics Iceland, included information on all fatal injuries 

among Icelandic children, 0 to 17 years old, from 1980 to 2010; type of injury, age, sex, accident location 

(rural/urban) and number of adults and siblings living with the child. Proportions by background factors 

were calculated. Rate per 100.000 person per year were calculated where possible using Poisson 

regression model. Trends were analyzed using chi-squared test for the rates and proportions and 

likelihood ratio test for rate per person year.  

Results: During the study period 263 children died as a cause of unintentional injury. The most 

common causes of death were head injuries (41,1%), drowning (17,5%), multiple injuries (14,1%), 

injuries to the chest (7,6%) and suffocation (6,8%). Boys constituted 69,2% of the fatalities. Most 

fatalities occurred in the age group 15-17 years (41,1%). More fatalities occurred in rural areas (58,5%) 

and the majority of individuals studied lived with two adults (77,2%) and two siblings or less (89,4%) at 

the time of death. The incidence decreased during the study period with the rate for boys per 100.000 

persons per year decreased from 1.9 in the first third of the study period to 0.5 in the last third (p=<0,05). 

The decrease in incidence for girls was not significant. From 2001 to 2010 boys were 55% and girls 

45%. 

Conclusion: Unintentional pediatric injury mortality declined in Iceland through the study period, 

especially among boys while the decrease for girls was not significant. Head injuries caused most 

fatalities, most accidents occurred in rural areas and fatalities were most common in the oldest age 

group. Although these findings are encouraging work must continue to reduce pediatric injury deaths 

even further.  
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Ágrip 

Bakgrunnur: Áverkar hafa verið ein af aðal dánarorsökum barna í heiminum. Fyrri rannsóknir á 

áverkadauðsföllum barna hafa sýnt að dregið hefur úr algengi áverka í gegn um árin. Drengir hafa verið 

líklegri til að hljóta áverka en stúlkur, höfuðáverkar hafa verið algengasti áverkinn og aldurshópur, 

lýðfræðileg staða og slysstaður virðist hafa áhrif. Með samkeyrslu opinberra gagnagrunna eftir 

kennitölum var könnun á breytum sem tengjast áverkadauðsföllum barna á Íslandi möguleg. Markmiðið 

var að rannsaka faraldsfræði áverkadauða íslenskra barna, frá fæðingu til og með 17 ára aldurs, frá 

1980 til 2010. 

Aðferðir: Rannsóknin var lýsandi og lýðgrunduð og byggði á gögnum úr dánarmeinaskrá og frá 

Hagstofu Íslands. Gögn innihéldu upplýsingar um tilvik yfir tímabilið, áverkaflokk, aldur, kyn, slysstað 

(dreifbýli/þéttbýli) og fjölda fullorðinna og systkina á heimilinu. Hlutföll eftir bakgrunnsþáttum voru 

reiknuð. Hlutfall á 100.000 íbúa á ári var reiknað þar sem það var mögulegt með Poisson 

aðhvarfsgreiningu. Þróun yfir tíma var reiknuð með kí-kvaðrat prófi fyrir tíðni og hlutföll en með 

líkindahlutfalls prófi fyrir tíðni fyrir 100.000 manneskjur á ári. 

Niðurstöður: Yfir rannsóknartímabilið létust 263 börn af völdum slysaáverka. Algengustu 

dánarorsakir voru höfuðáverkar (41,1%), drukknanir (17,5%), fjöláverkar (14,1%), áverkar á brjóstholi 

(7,6%) og köfnun (6,8%). Drengir voru 69,2% af þeim sem létust. Flest dauðsföll voru í hópnum 15 til 

17 ára (41,1%). Fleiri dauðsföll áttu sér stað í dreifbýli (58,5%) og meirihluti einstaklinga í úrtakinu bjó 

með tveimur fullorðnum (77,2%) og tveimur eða færri systkinum (89,4%) þegar þeir létust. Það dró úr 

nýgengi yfir rannsóknartímabilið þar sem hlutfall fyrir drengi fyrir 100.000 manneskjur á ári lækkaði úr 

1.9 á fyrsta þriðjungi rannsóknartímabilsins í 0.5 á seinasta þriðjungi (p=<0.05). Fækkun á nýgengi var 

ekki tölfræðilega marktæk fyrir stúlkur. Frá 2001 til 2010 voru drengir 55% og stúlkur 45%. 

Niðurstaða: Áverkadauðsföllum af völdum slysa á meðal barna á Íslandi fækkaði yfir 

rannsóknartímabilið, sérstaklega á meðal drengja á meðan fækkunin á meðal stúlkna var ekki marktæk. 

Flest dauðsföll urðu vegan höfuðáverka, flest slys áttu sér stað í dreifbýli og dauðsföll voru algengust í 

elsta aldurshópnum. Þó að þessar niðurstöður séu góðs viti er mikilvægt að stefna að því að draga enn 

frekar úr áverkadauðsföllum barna. 
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1 Introduction 

According to WHO reports based on numbers from 2012 injuries claimed the lives of over five 

million people around the world annually, accounting for 9% of global mortality (1). Of these, close 

to one million cases were children and adolescents under the age of 18 years (2). More unintentional 

pediatric injury deaths occurred in low and middle income countries than in high income countries. 

In 2004 the rates were 41.7 per 100.000 persons for children from low and middle income countries 

while it was 12.2 per 100.000 persons for those living in high income countries (2). Although only 

around 5% of all pediatric fatal-injuries occurred in high-income countries such as Iceland, injuries 

were still the reason for around 40% of childhood deaths in those countries (3).   

The focus of this thesis is pediatric injury death in Iceland from 1980 to 2010, looking at incidence 

rates over time, age and sex differences, injury type and accident location as well as number of 

adults and siblings in the home. More detailed knowledge of these factors may be used in future 

research as well as in improving preventive programs.  

1.1 Injury 

Public health researchers most commonly refer to the so called “energy definition” in defining 

injury (4). Hence, there needs to be a transferral of energy to the human body in amounts that 

exceed the tolerance of the body if the event is to be defined as injury. The amount of energy and 

the resulting damage to the cells and organs determine the severity of the injury (5). In addition to 

this, injury can be defined as the result of lack of oxygen or other vital elements to the body (6).  

1.2 Injury classification 

Injury classification systems used internationally provide a common language in which their users 

can communicate. The systems facilitate the storage, retrieval, analysis and interpretation of data 

relating to health and injury. They also allow for comparison of data between populations or within 

populations over time as well as the compilation of nationally and internationally consistent data (7). 

The International Classification of Diseases (ICD) is used by all member states of the World 

Health Organization (WHO) as a standardized tool for diagnosis in health care practice and 

epidemiology. It is used by health care providers, researchers, policy makers and others to classify 

diseases, injuries and causes of death. In using a unified classification system morbidity and mortality 

statistics can be compiled for the WHO member states (8). Most studies on injury that are conducted 

in the WHO member states therefore use the ICD to classify the injuries in question (9, 10).  

The Abbreviated Injury Scale (AIS) is a global severity scoring system based on anatomy. In it 

the body is divided into regions and injuries are classified by these regions according to their relative 

importance on an ordinal severity scale. The scale provides standardized terminology to describe 

injuries and ranks injuries by severity. The AIS is used by health organizations, motor vehicle crash 

investigators and researchers for epidemiological studies among others (11). 
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1.3 Injury intention 

Distinction is made between intentional and non-intentional injury in the ICD system. In the WHO 

Global Health Estimate (GHE), where global and regional assessment of deaths by cause is 

provided, injuries and non-intentional injuries are divided in to subcategories (12, 13).  

Listed under intentional injuries in the ICD-10 system are injuries caused by self-harm, 

interpersonal violence, collective violence and legal interventions. Included in self-harm are all 

intentional actions toward harming one-self, such as self-poisoning, self-harm by hand gun, by 

hanging, by drowning and more. Interpersonal violence includes homicide and injuries inflicted by 

another person with the intent to injure or kill. The means to do so can be assault by strangulation or 

suffocation, by sharp or blunt object, by bodily force such as a fight, by neglect or abandonment or 

by other maltreatment such as physical abuse, to name a few. Collective violence and legal 

interventions refer to injuries inflicted by law-enforcing agents in the course of legal action, injuries 

sustained by military personnel or civilians as a result of war or civil insurrections as well as legal 

execution (12).  

 

In the GHE unintentional injuries are noted to be caused by road injuries, poisoning, falls, fire, 

heat and hot substances, drowning, exposure to forces of nature and other unintentional causes (14). 

Road injuries include all transport related injuries, be it as a pedestrian or as a vehicle occupant, on 

land, sea or in the air. Poisonings include accidental poisoning by various drugs, alcohol, gases or 

vapors, organic solvents, chemicals and more. Falls are listed as falls from same level involving 

slipping or tripping, roller skates, skis and more, falls from various objects such as beds, playground 

equipment, ladders, trees and many more.  Fire, heat and hot substances include exposure to open 

fire in various circumstances, ignition or melting of clothing, contact with hot oil, water, steam and 

household appliances among others. Drownings are accidental drownings or submersion occurring 

in bathtubs, swimming pools or natural water. Exposure to forces of nature can relate to excessive 

heat or cold, earthquakes, avalanches, floods and more. Other causes include getting struck by 

objects, contact with sharp objects, discharge of firearms or fireworks, obstructions to breathing such 

as strangulations or blocking of airway by objects, exposure to electric current etc. (12-14). 

According to the GHE from 2012 unintentional injuries account for over 70% of all injuries included 

in the estimate. Of these road injuries are by far the most common cause of injury, accounting for 

one third of all unintentional injuries (14). 

Registration of causes of death by codes provided in ICD-5 began in Iceland in 1941. From 1951 

to 1970 ICD-6 was in use, then ICD-8 until 1980 and from 1981 ICD-9 was put in use. From 1997 

and to this day ICD-10 has been in use in Iceland (15). With the 10th revision of ICD the size of the 

coding frame more than doubled allowing for a more detailed coding of injuries and illnesses (16). 

Registration by the AIS system began in Reykjavik Hospital in 1991 (17). In addition to being a coding 

system in itself the AIS provides a basis for other injury scoring systems, such as the injury severity 

score (ISS) (18). There have been implementations to develop a map to convert ICD codes to AIS 

codes to better reflect the severity of injury (19, 20). The latest report of such a conversion is from 
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2015 when a map for converting ICD-9 and 10 codes into AIS was created by specialists from around 

the world (20). 

In summary injury classification systems are widely used for coding data in a way as to facilitate 

research and comparison across nations. The ICD systems divide injuries in to being intentional or 

unintentional. In Iceland coding of causes of death based on the ICD system has been in place since 

1941.  
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2 Fatal unintentional pediatric injuries  

The vast majority, around 90%, of fatal pediatric injuries have been shown to be unintentional. 

In international reports the five most common causes of unintentional injury - road traffic accidents, 

drowning, burns, falls and poisoning - make up 60% of all pediatric injury deaths. Other unintentional 

injuries have accounted for 23% of pediatric injury deaths (2). 

2.1 Causes of unintentional injury 

Most fatal pediatric injuries in the world have been reported to be caused by road traffic accidents, 

drowning, burns, falls or poisoning. Injuries from other causes have also been common, such as 

asphyxiation, choking and hypothermia (2).  

According to a report from 2015 road traffic accidents were one of the leading cause of death in 

the world (21). They accounted for around 30% of all pediatric injury deaths. Although the mortality 

rate was highest in low income regions such as Africa, traffic accidents still accounted for around 

one-fifth of all injury deaths in the countries of the European Union (21, 22). In Denmark, Finland and 

Sweden traffic injuries accounted for a third to half of all pediatric injury deaths from 1996 to 2000 

(22). Children are injured in various situations involving traffic, they may be pedestrians, bicyclists or 

motorcyclists, vehicle occupants or young drivers. Types of injury most commonly sustained from 

traffic related injuries may vary depending on the type of accident, age of the child and use of safety 

equipment. The most common types have been head injuries and injuries to the limbs. In addition to 

these, thoracic injuries have been quite common for vehicle occupants. Injuries to the abdomen also 

often occurred and can be very serious in nature. Among all traffic related accidents multiple trauma 

has been common as well (2, 23). 

Although most deaths due to falls have occurred among adults, they ranked as the twelfth leading 

cause of death among five to nine year olds and 15 to 19 year olds worldwide in 2004 (2). According 

to a WHO report from 2008 incidence rates of falls were highest in low income countries, but falls 

were still an important cause of death of children in high income countries (2). Most fatal falls have 

occurred from a height such as from windows, roofs and balconies (24) as well as from stairs and 

trees (2). Falls from less height, for example playground equipment, furniture, high chairs, cots and 

so on as well as from same level, have also been a major cause of injury although those injuries are 

less commonly fatal. They can however be so, especially if the landing surface is hard (2, 25). A 

study from 2006 showed most fatalities from falls were caused by head injury, organ damages due 

to thoracic and abdominal blunt injuries as well as traumatic shock with multiple trauma (26). 

Fatal drowning ranked as the thirteenth most common cause of death in the world for children 

under the age of 15 years in a report from 2008. Although the drowning rate in low and middle income 

countries was six times that of the rate in high income countries, drowning  still caused concern in 

those parts of the world (2). Studies in Denmark and Finland have shown that the number of 

drownings had decreased since 1971 but they still were one of the leading causes of pediatric injury 

deaths in 2010 (27, 28). Drowning has been shown to take place in various situations such as 

bathtubs, garden ponds, swimming pools, rivers, lakes and the sea (29). According to a study from 
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USA in 1995 drowning in bathtubs most often involved infants, young children most often drowned 

in artificial pools or ponds, while older children often drowned in natural bodies of fresh water (30).  

According to a Danish study from 1995 asphyxiation was among the most common fatal  injuries 

to children (28). Studies have shown this most often occurred with infants under one year of age, 

although older children were also often affected (31, 32). The causes of asphyxiation vary somewhat 

by age. Suffocation due to slipping in between a wall and a bed, due to plastic bag or getting caught 

between cushions or bedding has been a common reason for asphyxiation in infants and very young 

children. Strangulation by getting the head caught in between bars of beds or other objects, having 

clothing or drawstrings get caught and having food or other foreign object get stuck in the airway are 

all known causes of death for children. Accidental strangulation on playground equipment such as 

swings and getting caught on cords of window blinds or other loose cords have also been shown to 

be common causes of asphyxiation in older children (32-38). 

A report from WHO from 2008 stated that acute poisoning accounted for the death of around 

45.000 children and young people under the age of 20 years worldwide. The rate in high income 

countries was 0.5 per 100.000 population, but in low and middle income countries the rate was four 

times higher (2). In developed countries poisonings has commonly involved medicine, both over the 

counter and prescribed, recreational drugs and household products such as bleach and cleaning 

agents (2, 39). A study on pediatric poisoning in England and Wales from 1968 to 2000 showed that 

carbon monoxide poisoning was also common (40) and often occurred during house fires, or as 

intentional self-harm using car exhaust (41). The youngest age group, children under the age of five 

years, have been shown to be at most at risk of accidental poisoning. The rates declined but rose 

again when the adolescent years approach. In that age group accidental overdoses of drugs and 

intentional self-harm were the most common causes (40, 42, 43). 

From these reports and studies it is apparent that road traffic accidents and falls have been major 

causes of fatal injuries to the head and limbs among others. Drowning has been a common cause of 

pediatric fatalities through the last decades and asphyxiation and poisoning have also been an 

important cause to be considered. 
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3 Factors related to fatal pediatric injuries 

Many studies as well a data collection by organizations such as WHO focus on factors related 

to pediatric injuries (2). These can be age and sex, developmental factors and more, which can 

provide important information to build on when looking to injury prevention. 

 

3.1 Childhood cognitive development and risk perception 

According to the United Nations Convention on the Rights of the Child a child is every person 

who is under the age of 18 years (44). Icelandic law has since January 1st 1998 stated that a 

person reaches majority at the age of 18 years, before that the age of majority was 16 years old 

and had been at that age for centuries (45).  

 

Cognitive development in childhood is linked with brain development. The frontal lobes are 

an important area of the brain where control and coordination of other areas of the brain takes 

place to enable complex forms of behavior and thought (46). Important cognitive functions such 

as planning and regulating behavior are for example connected with development in the frontal 

cortex of the brain (46). It is believed that the prefrontal cortex is the last region of the brain to 

mature; hence young children may show impaired judgment in some circumstances (47). Due to 

a lack in working memory young children may also show less developed probability judgment. 

They may therefore fail to predict the results of an event, even when provided with the information 

needed to do so. This ability seems to increase with age as the working memory develops (48).  

 

These cognitive and developmental differences have become evident in studies focusing on 

how children perceive traffic. In one such study young children, aged five to seven years, showed 

very poor skills in choosing a safe route to cross a street, judging only upon vehicles they could 

see and not taking in-to account obscuring obstacles, complex junctions and such. They also 

consistently chose the most direct route even though a detour would prove much safer. Children 

from nine to 11 years old showed much better skills in their judgment of where best to cross (49). 

Other studies have had similar findings and additionally note that younger children linger and 

take longer than older individuals to perceive hazards that can be caused by limited view field 

(50) or when assessing the hazard of a slow moving or stopped road user that has the ability to 

behave unexpectedly and by that cause danger (51). These findings are not limited to traffic 

related scenarios since it has been found when children were asked to appraise risk of injury in 

play situations that younger children identified fewer risks than older children and took longer to 

do so (52). 

 

In adolescence complex changes in the organization and functioning of the brain again occur. 

For example, the frontal lobes of the cerebral cortex undergo significant changes. The changes 
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affect a number of advanced behaviors and processes, such as memory, decision making, 

reasoning, impulse control and the ability to multitask (46). Not all regions of the brain develop 

at the same rate and some of these differences have been linked to adolescent risk behavior. 

Studies have shown that networks of the brain related to processing of reward and inhibition of 

response mature in early adolescence whereas networks related to attention, regulation of 

emotion, organization and long range planning mature relatively late (53-56). This may lead 

adolescents to choose immediate over long term gains (53) and by that be more vulnerable to 

poor decision making and risk taking (54).  

 

This has become apparent in studies focusing on risk taking where adolescents and adults 

are compared. Adolescents have frequently been shown to take more risk in set up risk 

assessments such as gambling tasks. The difference between age groups has been especially 

notable when the task involves immediate action and feedback (57). Young drivers have been 

shown to be involved in more traffic related accidents than older drivers. This has been the case 

in Iceland as well as abroad (58, 59). The reasons for this difference have been linked with 

inexperience of the young drivers, but also with behavioral and cognitive factors. Results from a 

Canadian study based on police reports showed that 16 to 19 year olds were involved in twice 

as many accidents when they had a passenger then when they were driving alone. The rate was 

also higher when they had two or more passengers compared to one. These results did not apply 

to the older groups in the study (60). A study from the USA showed similar results with a higher 

risk of involvement in fatal accidents for teenage drivers with teenage passengers than older age 

groups. In fact for drivers over 30 years old having a passenger reduced the risk of being in a 

traffic accident (61). Studies have also shown that young drivers detect hazards less quickly and 

effectively than older drivers, they underestimate the risk of an accident in many traffic situations 

and overestimate their own driving skills (62). 

 

Since 1991 efforts have been set in place to reduce pediatric injuries in Iceland. This was in 

the form of a prevention program implemented by the Icelandic Association for Search and 

Rescue (Slysavarnafélagið Landsbjörg) which was then moved under the state government as 

an ongoing project. All expecting and new parents now receive education in injury prevention 

based on the developmental stages of children and are offered seminars that among other things 

offer guidance in how to minimize risk in the home environment and in transport (63). The 

Icelandic Transport Authority (Samgöngustofa) issues educational material in traffic safety aimed 

to be taught at school and adjusted to different age groups (64). They also set a curriculum for 

driving education which has been improving and getting more extensive over the years. It 

involves both written and practical education and since 2010 student drivers need to complete a 

course in a so-called driving pen where they receive training in coping with various road 

conditions and education in the limitations of human capability in relations with operating a 

vehicle (65). Furthermore in regulations on driving licenses from 2011 it was decreed that if a 

driver loses that license for speeding or driving under the influence in the first three years after 
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receiving a driving license, he has to participate in further education where the focus is on risk 

taking, social and cognitive effects on driving and responsibility (66, 67). 

Children and adolescents are limited in some areas relating to risk assessment and other 

cognitive functions. This is due to brain development, but also to environmental factors. These 

limitations raise injury risk in a variety of situations, most notably in traffic related situations. 

Preventive measures need to take account of these cognitive and developmental differences.  

3.2 Age and sex 

After the first year of life estimates have shown that when looking at all WHO member states 

in 2004, most unintentional injury deaths for children and adolescents occurred with children 

aged one to four years (45.8 out of 100.000). However, when looking only at European regions 

mortality rates in the oldest group of 15 to 19 year olds was higher (20.2 for one to four year 

olds vs 27.6 for 15 to 19 year olds out of 100.000). The difference between these two age groups 

became even larger when looking at high income European countries only, where the 

unintentional injury mortality rates for 15 to 19 year olds were 18.8 for every 100.000 and 4.8 

for one to four year olds. The age groups in between had lower injury mortality rates than the 

two groups mentioned in all cases (2). 

Sex differences in injury mortality rates have been consistent around the world with boys 

being a majority of those affected in all age groups after infancy. The gap has been shown to 

increase with age with differences at the global level showing boys in the five to nine year old 

age group having injury death rates a third higher than the rate for girls, when aged 10 to 14 

years the rate was 60% higher for boys and when looking at the 15 to 17 year old age group the 

incidence rate has been becoming similar to that of adults, particularly in high income countries, 

with males accounting for more than 86% of all injury deaths in that age group (2). Nordic 

countries have been no exception in this and studies conducted there have shown the same 

results. Results from a study done in Norway, Denmark, Sweden and Finland with data from 

1981 to 2000 showed that an average injury mortality incidence rate for boys in these countries 

was 70 per 100.000 follow-up years while the rate for girls was 54 per 100.000 (9). They also 

showed that this difference between the sexes had been present through decades. This was 

shown in a study from Finland where in 1971 the injury mortality incidence rate for boys was 36.7 

per 100.000 children per year and for girls it was 20.1. In 2010 the corresponding rates were 3.5 

for boys and 2.3 for girls (27). A meta-analysis from 1999 of 150 studies on sex differences in 

risk taking showed that the difference is largest in childhood and decreases with age. 

Suggestions as to reasons for this difference were said to be periodic changes in biological 

maturation, cognitive scope such as future predictions, self-perception such as self-esteem, 

perceptions of the social environment such as parental and peer influences, personal values 

such as independence, risk perceptions such as the optimistic bias and characteristics of the 

peer group such as peer age (68). 

In high income countries adolescents have had higher injury fatality incidence than younger 

children. Boys of all ages have had greater injury risk than girls and the reasons for this have 

been suggested to be sex differences in risk taking behavior due to a variety of biological and 

environmental factors.  
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3.3 Family circumstance  

Whether family composition, such as living with one or two adults and number of siblings in 

the home, could be a predictor for fatal pediatric injuries has rarely been directly studied. A 

population based study from Sweden looking at data from 1991 to 1999 revealed that children 

who lived with one parent only were more likely to be injured as well as having a higher risk for 

other health related incidences (69). Results from New Zealand showed an increased risk ratio 

of 1.8 for unintentional injury mortality of children living with one parent compared with two. The 

results were adjusted for age and ethnicity (70). This raised risk may however be linked to 

differences in socioeconomic circumstances (69, 70). In these last decades it has become more 

common for homes to be run by single mothers. The poverty rate for this type of family is reported 

to be much higher than that of families with two parents (71). The link between pediatric injury 

and lower socioeconomic-status has been studied. In a cross sectional study from Trent in 

England on 56.629 injury related hospital admissions for children 14 years and under during the 

years 1992 to 1997 results showed that the injury incidence was higher for children from more 

deprived families of a lower social standing than children of a higher social class (72). Injury 

death incidence has also appeared to be higher for children from lower social classes. Studies 

have shown as much as 13 times higher mortality rates for children with the lowest 

socioeconomic status where the parents had never worked or were long term unemployed 

compared with children with the highest socioeconomic status (73). In a population-based study 

from 2013 30,8% of Icelandic children living with one parent were at risk of poverty and 25% 

were classified as having material deprivation. The corresponding rate for children living with two 

adults and one sibling was 6,2% for risk of poverty and 4,1% for material deprivation (74). 

Although the incidence rate of pediatric injury death has been declining the gap between social 

classes has been widening as the incidence rate has not been falling as rapidly for children of 

lower socioeconomic status as those of a higher social standing. This was shown in a population 

based study on one to 15 year old children, done in England and Wales, where injury mortality 

rates in 1979 to 1983 and 1989 to 1992 were compared. The decline in incidence rates for the 

highest social class was 32% while it was only 2% in the lowest social class (75). 

According to these studies children who are of a lower social standing or are from deprived 

families have a higher risk of injury death. One parent families seem to more often live in poverty 

and deprivation, hence children from those family circumstances could have an increased risk of 

injuries and injury related fatality. 

3.4 Accident location  

Most research findings have pointed to children living in rural areas having a higher injury and 

injury death incidence rate than those living in urban areas (76-78). In Norway in the years 1998 

to 2007 data looking at pediatric injury mortality showed a rate of 6.57 and 7.89 per 100.000 

inhabitants per year in the two most rural areas of the country as opposed to 4.85 and 3.90 in 

the two more urban areas (78). The differences were apparent when looking at many causes of 

death such as drowning, falls and by cause of machinery (79, 80). This has also been the case 

when looking at traffic related injury specifically, rural children have seemed to be at a greater 
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risk than urban children (81-83). In a population-based study from Canada looking at data from 

1997 to 2002 it was noted that children living in rural areas were 5.4 times more likely to die in a 

motor vehicle accident than children in urban areas (82). It is of notice that it has varied in these 

studies how the injuries were categorized in to having occurred in a rural or urban setting, 

sometimes it was linked with the accident location (82), sometimes the hospital visited (81) and 

in other cases the residence of the injured individual (78, 83). 

From these results it seems that children living or travelling in rural areas have an increased 

risk of injury mortality. Explanations as to the reason for this difference have been suggested to 

be lack of road safety features such as traffic control devices, lighting and divided traffic streams 

in rural areas when looking at traffic related accidents (82). More exposure to hazardous farm 

machinery and open areas of water have also been thought to increase injury risk in rural areas 

(79). Another important reason for increased mortality in accidents occurring in rural areas may 

be longer response time of emergency services and longer distances to well-equipped hospitals 

(78).   

3.5 Changes in pediatric injury fatality incidence 

When looking at Nordic countries and other high income European countries pediatric injury 

fatality incidence has been declining over the last decades (84, 85). In Finland data show that 

the injury death rate has fallen considerably between the years 1971 and 2010, from 

20.1/100.000 to 2.3/100.000 for girls and from 36.7/100.000 to 3.5/100.000 for boys. That was 

a relative decrease of 89% for girls and 91% for boys (27). In the years 1976 to 1985 there was 

a significant decrease in unintentional injury mortality rates for boys in Denmark, while the rate 

for girls in the same period remained constant. The cumulative mortality proportions over the 

two five year periods fell from 2.47/1000 to 1.85/1000 for boys, but was constant for girls, 

1.25/1000 over the 10 year period (28). In Holland the pediatric injury mortality rate went from 

9.7/100.000 in 1996 to 4.4/100.000 in 2011 (86). The most significant attributes to declining 

rates have been fewer traffic related injury deaths (27, 86, 87) although drowning, poisoning 

and other unintentional causes of fatal injuries have also declined (27, 29, 40). A study published 

in 1997 looked into the epidemiology of fatal and non-fatal pediatric injuries in Reykjavík 

occurring from 1974 - 1991. The results showed that the incidence of hospital admissions due 

to injury for 0-14 year olds was 7.6 per 1000 children per year and the injury mortality rate was 

6.5 per 100.000 children per year (88). No more recent data on pediatric injury mortality has 

been studied in Iceland. 

Overall pediatric injury fatality has been declining. The reasons for this reduction have been 

suggested to be various. In a review of 48 research papers focusing on population based injury 

epidemiology from 1970 to 2008 in the UK and Europe reduction in injury and injury mortality 

rates have been linked with improvements in trauma care and traffic safety programs, but 

economic, social and political factors have also been mentioned as well as improved preventive 

measured and technological trends (85). 
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4 Aims   

According to studies, pediatric injury fatalities have been declining in high income countries. Boys 

have more commonly been involved in injury fatalities than girls and in high income countries 

adolescents seem to have increased injury risk when compared with younger age groups. Accidents 

involving children have been reported to occur more in rural areas than urban and family 

circumstances seem to have an impact where children living with one parent have been at a greater 

risk for injury fatality than others. The situation in Iceland has not been clear on these subjects. The 

aim of this study therefore was to look into the epidemiology of pediatric injuries, from birth to 17 

years old, in Iceland from 1980 to 2010. We looked to answer whether the annual incidence of fatal 

pediatric injuries in Iceland had decreased from 1980 to 2010; if fatal injuries were more common 

among boys than girls; what were the most common types of fatal injuries and if these had changed 

over the study period; if fatal injuries were more common in certain childhood age groups; if fatal 

injuries more commonly occur in rural areas than urban and if fatal injuries were more common for 

children from a certain family circumstance than other, looking at number of adults and siblings in 

the home. Personal social security numbers were used to code and combine all data allowing for a 

wide exploration of variables when studying pediatric injury. 
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Abstract 

Background: Injury has been one of the leading causes of pediatric fatalities in the world. Previous 

studies on fatal pediatric injuries have shown that injury incidence rates have been declining over the 

years. Boys have appeared to be more likely to be injured than girls, head injuries the most common 

cause and age group, socioeconomic status and accident location may all have impact. Combining 

extensive official databases by personal social security numbers allowed for a wide exploration of 

variables on studying fatal pediatric injuries in Iceland.  

Method: This was a population based descriptive register study. Data, obtained from the Causes of 

Death Registry at the Directorate of Health and Statistics Iceland, included information on all fatal injuries 

among Icelandic children, 0 to 17 years old, from 1980 to 2010; type of injury, age, sex, accident location 

(rural/urban) and number of adults and siblings living with the child. Proportions by background factors 

were calculated. Rates per 100.000 person per year were calculated where possible using Poisson 

regression model. Trends were analyzed using chi-squared test for the rates and proportions and 

likelihood ratio test for rate per person year.  

Results: During the study period 263 children died as a cause of unintentional injury. The most 

common causes of death were head injuries (41,1%), drowning (17,5%), multiple injuries (14,1%), 

injuries to the chest (7,6%) and suffocation (6,8%). Boys constituted 69,2% of the fatalities. Most 

fatalities occurred in the age group 15-17 years (41,1%). There was a statistically significant reduction 

in incidence rates of all age groups except 10 to 14 year olds over the study period. More fatalities 

occurred in rural areas (58,5%) and the majority of individuals studied lived with two adults (77,2%) and 

two siblings or less (89,4%) at the time of death. The incidence decreased during the study period with 

the rate for boys per 100.000 persons per year decreased from 1.9 in the first third of the study period 

to 0.5 in the last third (p=<0,05). The decrease in incidence for girls was not significant. From 2001 to 

2010 boys were 55% and girls 45%. 

Conclusion: Unintentional pediatric injury mortality declined in Iceland through the study period, 

especially among boys, while the decrease for girls was not significant. Head injuries caused most 

fatalities, most accidents occurred in rural areas and fatalities were most common in the oldest age 

group. Although these findings are encouraging work must continue to reduce pediatric injury deaths 

even further.  
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Background 

Injury has been one of the leading cause of death for children under the age of 18 years in the world, 

resulting in over 900.000 deaths worldwide annually. Road traffic accidents, drowning and other 

unintentional injuries made up for almost three quarters of all pediatric injury deaths in the world in 2004 

(1). More unintentional pediatric injuries deaths have been reported to occur in low and middle income 

countries than in high income countries. In 2004 the rates were 41.7 per 100.000 persons for children 

from low and middle income countries while it was 12.2 per 100.000 persons for those living in high 

income countries (1). Although only around 5% of these fatal pediatric injuries occurred in high-income 

countries such as Iceland, injuries were still the reason for around 40% of pediatric deaths in those 

countries (2). 

Sex differences in injury mortality rates have been consistent around the world with boys being a 

majority of those affected in all age groups after infancy (1). Results from a study done in Norway, 

Denmark, Sweden and Finland with data from 1981 to 2000 showed that an average injury mortality 

incidence rate for boys in these countries was 70 per 100.000 follow-up years while the rate for girls 

was 54 per 100.000 (3). Studies have also shown that this difference between the sexes has been 

present through decades and still prevails as of reports from 2010 (3-5).  

When looking at all European regions the highest mortality rates have been in the oldest group of 

children, 15 to 19 year olds. The difference between those and younger age groups became even larger 

when looking at high income European countries only. The youngest age group, zero to four year olds, 

had the second highest mortality rate and the age groups in between the lowest (1). The most common 

types of injury fatalities have been reported to occur from head or spinal injury, internal injury most often 

to the chest or abdominal area, from asphyxia caused by varied reasons and from poisoning (6, 7). With 

head injury having been the most common type of pediatric injury they have been widely studied through 

the years. Results have shown that the main reasons for head injuries are falls (8), especially for younger 

children, road traffic accidents (9) and sports (10). In fact falls and road traffic accidents were among 

the most common reason for pediatric injury overall as well as other unintentional reasons (1, 7, 11).   

Most research findings have pointed to children living in rural areas as having a higher injury and 

injury death incidence rate than those living in urban areas (12-14). The differences have been apparent 

when looking at many causes of death such as drowning, falls and by cause of machinery (15, 16). This 

was also the case when looking at traffic related injury specifically, rural children have been shown to 

be at a greater risk than urban children (17-19). It is of notice that it varied in these studies how the 

injuries were categorized in having occurred in a rural or urban setting; sometimes it is linked with the 

accident location (18), sometimes the hospital visited (17) and in other cases the residence of the injured 

individual (14, 19). 

Whether family composition is a predictor for fatal pediatric injuries has not often been studied 

directly. The existing results have however indicated that children who live with one parent only were 

more likely to be injured. Results from a New Zealand study showed an increased risk ratio of 1.8 for 

unintentional pediatric injury mortality when living with one parent compared with two. The results were 

adjusted for age and ethnicity (20).  This raised risk was however linked to differences in socioeconomic 
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circumstances (20, 21). In these last decades it has become more common for homes to be run by 

single parents. The poverty rate for this type of family may be higher than that of families with two parents 

(22). Studies have shown that the injury incidence was higher for children from more deprived families 

of a lower social standing than children of a higher social class (23, 24). Injury death incidence was also 

higher for children from lower social classes. Studies have shown as much as 13 times higher mortality 

rates for children with the lowest socioeconomic status where the parents had never worked or were 

long term unemployed compared with children with the highest socioeconomic status (25).  

When looking at Nordic countries and other high income European countries the pediatric injury 

fatality incidence has been declining over the last decades (26, 27). The most significant reason for the 

declining rates are fewer traffic related injury deaths (4, 5, 28) although drowning, poisoning and other 

unintentional causes of fatal injuries have also declined (4, 29, 30). The reasons for this reduction have 

been suggested to be linked with improvements in trauma care and traffic safety programs, economic, 

social and political factors have also been mentioned as well as improved preventive measured and 

technological trends (27). 

Studies on pediatric injury in the Icelandic population are scarce. One study published in 1997 

focused on the epidemiology of fatal and non-fatal pediatric injuries in Reykjavík occurring from 1974 to 

1991. The results showed that the incidence of hospital admissions due to injury for zero to 14 year olds 

was 7.6 per 1000 children per year and the injury mortality rate was 6.5 per 100.000 children per year 

(31). Since the last study in Iceland on this subject looked at data from at least 25 years ago there has 

been a need to shed light on the latest data available.  

In Iceland we have the advantage of data being coded with personal social security numbers. 

National census registries, death certificates and coronary reports are all coded with these personal 

numbers allowing researchers to connect data and look into wider aspects of pediatric injury deaths for 

example. 

In this study we looked at all Icelandic children, under the age of 18, who died as a result of injury 

between 1980 and 2010. We looked to answer whether the annual incidence of fatal pediatric injuries 

in Iceland had increased from 1980 to 2010; if fatal injuries were more common among boys than girls; 

what were the most common types of fatal injuries and if these had changed over the study period; if 

fatal injuries were more common in certain childhood age groups; if fatal injuries more commonly occur 

in rural areas than urban and if fatal injuries were more common for children from a certain family 

circumstance than other, looking at the number of adults and siblings in the home.  
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Materials and methods 

Design and study population: This was a population based descriptive register study. The study 

population was Icelandic children, from birth to 17 years old, who had registered injury caused death in 

the Causes of Death Registry from 1980 to 2010. The original study population contained 304 

individuals. Four were excluded since they did not die of injury, 25 were excluded as the injury occurred 

by intentional self-harm, a further nine were excluded as it was not clear from the data if the injury 

occurred by accident or by intentional self-harm, and lastly three were excluded from the sample as the 

injury was intentionally inflicted by another person. Remaining was a population of 263 individuals who 

died from unintentional injury (Figure 1).   

Procedure: Data on fatal injuries and place and circumstances of injury was obtained from the 

Causes of Death Registry at the Directorate of Health in Iceland. Data was retrieved by using causes of 

death by the ICD-8, 9 and 10 coding system, depending on the years in question. The codes of interest 

from ICD-10 were S00 – S99; T00 – T98; V01 – X59; X60 – X84; X85 – Y09; Y10 – Y36; Y40 – Y84; 

Y85 – Y89; Y85 – 98, from ICD-9 there were codes 800-999 and E800 – E999 and from ICD-8 the codes 

were N800 – N999 and E800 – E969. In a few cases clarification on injury intention was needed and 

information was then sought from the Coroner’s Office. Injuries were categorized using ICD-10 and the 

AIS (Abbreviated Injury Scale) as guides. The data on the location of the accident was received in the 

form of municipality numbers used in Iceland. In Iceland most of the population lives in the capital area. 

The only other large town is Akureyri in the north of Iceland, other towns have less than 15.000 

inhabitants. For this study the urban area was therefore decided to be the capital area and Akureyri. 

The rest of the country was categorized as rural areas. Using personal identification numbers obtained 

from the Causes of Death registry data on sharing a home with one or two adults as well as number of 

siblings was obtained from databases at the Statistics Iceland. The two data sets were then linked 

together. Permissions were granted by the Icelandic National Bio-Ethics Committee (license number 

VSN-13-107), Data Protection Authority (license number 2013091017AT), as well as the Directorate of 

Health which released data upon the permissions mentioned here. 

Statistical analysis: As the study sample was not large, to avoid individuals being identifiable and 

to enhance the statistical power the 31 years in question were divided in-to three periods. Four age 

groups were formed for the same reason. Numbers and proportions by background factors were 

calculated for the 10 year intervals. With information from Statistics Iceland on the total number of 

children in each age group for each year, rate per 100.000 person per year were calculated where 

possible using Poisson regression model. Confidence interval was set at 95%. Trends were analyzed 

using chi-squared test for the numbers and proportions and likelihood ratio test for rate per person year. 

Data was analyzed using the R system (version 3.2.3).  
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Results 

Table 1 presents numbers and proportions by background factors. The overall number of fatal 

unintentional pediatric injury decreased over the study period, from 140 cases in the years 1980 to 1990 

to 40 cases total in the years 2001 to 2010. In the first third of the study period, from 1980 to 1990, boys 

were 76.4% of all Icelandic children who died of unintentional injury. Through the years 2001 to 2010 

the ratio between the sexes was similar, 55% boys and 45% girls. Highest proportions of fatalities 

occurred in the 15 to 17 years old age group, both overall (41,1%) and when looking at the 10 year 

intervals separately. The age group  0 to 4 year olds and five to nine year olds had similar proportions 

(21,3% and 20,9%) and the 10 to 14 year old age group had the lowest proportion overall (16,7%). More 

fatalities occurred in rural areas (58,5%) than in urban areas (38,8%). In 1991 to 2000 the difference 

was most prominent, being 71,1% in rural areas and 25,3% in urban areas, the difference in rate is due 

to some fatalities occurring abroad. The majority of the individuals were living with two adults and two 

siblings or less at the time of death. Living with one adult became more common during the study period. 

There was a significant difference in the distribution within the variables sex (p=0,01554), accident 

location (p=0,04231) and number of adults in the home (p=0,01238) between the 10 year periods. 

Table 2 shows numbers and proportions for injury types causing fatalities in the study period. The 

most common injury types were head injuries (41,1%), drowning (17,5%), multiple injuries (14,1%), 

injuries to the chest (7,6%) and suffocation (6,8%). The changes within the injury type variable between 

the 10 year periods was not significant (p=0,3069). 

Unintentional injury mortality incidence rates per 100.000 persons among Icelandic children are 

shown in Table 3. The injury mortality incidence in 1980 to 1990 was 1.9 boys per 100.000 person-year 

versus 0.7 girls. Over the study period the incidence rate for boys decreased statistically significantly 

while the rate for girls did not, with both groups being 0.5 per 100.000 person per year from 2001 to 

2010. There was a statistically significant reduction in incidence rates of all age groups except 10 to 14 

year olds. The incidence rate for 15 to 17 year olds was highest throughout the study period, but 

decreased from 2.7 fatalities per 100.000 person-years in the first third of the study period to 1.2 in the 

last third. The most common types of injuries were unchanged during the study period and changes 

during the study period were not significant. 

In Figure 2 unintentional fatal injury incidence rates are shown for boys and girls and in Figure 3 the 

development of the most common injury types is shown over the study period. Figure 4 shows injury 

types in relation to sex and Figure 5 shows injury type in relation to accident location, this shows a 

reduction in head injuries especially for boys and in accidents taking place in urban settings. 
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Discussion 

Unintentional pediatric injury fatality in Iceland decreased from 1980 to 2010. Boys had a higher 

incidence than girls but from the beginning to the end of the study period the rates became closer as 

the fatal injury incidence rate for boys dropped considerably more than girls. Most fatalities occurred in 

the 15 to 17 years old age group and the most common types of injuries were head injuries, drowning, 

multiple injuries, injuries to the chest and suffocation. Most fatal accidents took place in rural settings 

and more children in the study population lived with two adults. 

The reduction in unintentional fatal injury incidence is in line with the development in other high 

income European countries (26, 27). The reduction was in large part due to much fewer boys having 

fatal accidents, now being almost at a similar rate to girls. The same trend was found in Denmark 

between the years 1976 and 1985 (32) and the gap in injury death incidence rates for boys and girls in 

Finland has also been decreasing (4). As seen in Figure 4 the largest decrease is due to fewer head 

injuries and drownings for boys. 

The oldest age group, 15 to 17 year olds, having the highest mortality rate in the study group, is 

consistent with other high income European countries (1). In this study the age group with the lowest 

mortality rate was the 10 to 14 year olds and the two youngest age groups have similar incidence rates. 

This was in some ways different from what has been found in the European regions where five to nine 

year olds and 10 to 14 year olds have similar low rates and the zero to four year olds have the second 

highest rate (1). The reasons for this difference in Iceland is unclear. 

The most common types of fatal pediatric injuries in Iceland were head and neck injuries, drowning, 

multiple injuries, injuries to the chest and suffocation, which is similar to other results (4, 32). The 

fatalities in Europe are commonly sustained in traffic related injuries, drowning or from falls (1, 33, 34), 

but we could not conclude the type of accident from our data. The reduction of fatal unintentional 

pediatric injury is in large part due to fewer fatalities involving the head, chest and multiple injuries. We 

can assume that these are linked with a decrease in traffic related accidents in Iceland due to 

improvements in traffic safety. There was also a considerable decline in drownings. Although there is a 

trend in the data towards fewer head, chest and multiple injuries, the proportional changes between type 

of injuries was not statistically significant (35, 36).  

The majority of the fatalities in this study took place in rural areas. This is in line with results from 

Colorado and Norway that also looked at the place of pediatric fatalities (12, 14). It is perhaps particularly 

interesting in this study, as during this study period well over half of all habitants of Iceland lived in what 

was classified as an urban area. We had the advantage of being able to classify the location based on 

where the accident occurred and not only on the residence of the individual involved, as these are not 

necessarily always the same. Head injuries and drownings decreased considerably in urban areas over 

the study period. Between 1991 and 2000 the difference between incidence rates was especially 

noticeable. This is in some part at least due to two avalanches that occurred in the West fjords of Iceland 

in January and October of 1995. They hit two small towns, causing the death of 12 children among 

others. Since then avalanche defenses have been greatly improved in Iceland. 
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Most children in this study lived in a household with two adults and two or fewer siblings at the time 

of death. During the study period the proportion of children living with one adult increased. This could 

be in line with the general development in Icelandic society. Studies from New Zealand and Sweden 

have shown not only that children who lived with one parent only were more likely to be injured but also 

had a higher risk in other health related subjects. This raised risk has however been linked to differences 

in socioeconomic circumstances (20, 21). Whether this link is represented in Iceland cannot be 

determined from the results of this study.  

In Europe the reasons for a reduction in pediatric injury fatality rates from 1970 to 2008 have been 

suggested to be linked to improvements in trauma care and traffic safety programs, but economic, social 

and political factors have also been mentioned as well as improved preventive measured and 

technological trends (27). It is likely that the same reasons explain the reduction in incidence in Iceland 

to some extent at least. In Iceland improvements have also been made through the years for safety in 

and around communal swimming pools, which are many in Iceland. Laws on child work have also 

improved over the years, putting the safety and wellbeing of children at the forefront (37). When looking 

at differences between age groups and the raised risk of adolescents in particular a look at children´s 

cognitive development and risk assessment may hold some answers. Studies have shown that brain 

development can explain why young children may show impaired judgment in many situations (38) like 

in traffic when choosing a safe route to cross a street (39). Development in the adolescent brain may 

negatively affect behavioral decision making like reasoning, impulse control and the ability to multitask 

(40). Studies have shown that young drivers do not detect hazards as quickly and effectively as older 

drivers, they underestimate the risk of an accident in many traffic situations and overestimate their own 

driving skill (41). In Iceland, efforts have been set in place to reduce pediatric accidents for example by 

offering new parents education in injury prevention based on the developmental stages of children and 

seminars are available that among other things offer guidance in how to minimize risk in the home 

environment and in transport (42). Driving education for adolescents has been improving and getting 

more extensive over the years. Involving both written and practical education and since 2010 student 

drivers need to complete a course in a so-called driving pen where they receive training in coping with 

various road conditions and education in the limitations of human capability in relations with operating a 

vehicle (43). When looking at why boys have a higher injury mortality incidence than girls studies have 

suggested differences in the sexes regarding cognitive scope such as future predictions, self-perception 

such as self-esteem, perceptions of the social environment such as parental and peer influences, 

personal values such as independence, risk perceptions such as the optimistic bias and characteristics 

of the peer group such as peer age (44). In regards to rural and urban differences explanations have 

been suggested to be the lack of road safety features such as traffic control devices, lighting and divided 

traffic streams in rural areas (18), more exposure to hazardous farm machinery and open areas of water 

in rural areas (15) and another important reason may be a longer response time of emergency services 

and longer distances to well-equipped hospitals in rural areas (14). These reasons could well apply to 

Iceland as well.    

In Iceland, all health and socioeconomic information is registered on personal identification numbers. 

This makes linking data from different official sources possible and increases the reliability of the results. 
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In this study we are able to include all injury deaths occurring to Icelandic children during a 31-year 

period, revealing change over a long period. The base of the data is obtained from the Causes of Death 

Registry at the Directorate of Health in Iceland which contains diagnoses from medical doctors only. 

There is also an advantage here to know the accident location instead of just the residence of the 

individuals. Data on actual accident location will be useful when organizing prevention measures in the 

future. 

As the data in this study expands to three decades different coding systems have been in use. The 

data registered using the ICD-8 and ICD-9 coding systems (from 1980-1995) only provides the main 

cause of death with no further sub-categorization. After the ICD-10 system was in place data became 

much more informative as to accident circumstance. This limits the study in knowing the causes of 

injuries before 1996. The Icelandic nation is not large, around 300.000 people on average during the 

study period. The injury incidence in the study period is also low which results in a lack of statistical 

power in some subcategories in the study. The data in this study did not include information on the 

general trends in family structure in Iceland through the study period. Hence it was not possible to 

determine if the results shown here represent a different trend than what was usual in the population. 

This is the first study that looks at pediatric injury death in Iceland from 1980 to 2010. The results 

show common trends as to those in Europe. Although incidence rates are declining for boys, girl fatalities 

are still constant and need attention. Based on our research future preventive measures may focus 

especially on rural environments and among the oldest age group of children. Future population-based 

studies may further look into more precise cause of fatal pediatric accidents as well as predictive value 

of family circumstance and socioeconomic status.  
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Tables and figures 

Figure 1 Flowchart showing eliminations from study population of Icelandic children (0-17 years old) 
who had registered injury death between 1980 and 2010. 
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Table 1   Unintentional injury mortality numbers and proportions among Icelandic children (0-17 years) from 1980 to 2010 by background factors. 

Socio-demographic 
factors 

1980-1990 

N(%) 

1991-2000 

N(%) 

2001-2010 

N(%) 

Total 

N(%) 

p-value* 

Sex      

Boys 107 (76,4) 53 (63,9) 22 (55,0) 182 (69,2) p=0,01554 

Girls 33   (23,6) 30 (36,1) 18 (45,0) 81   (30,8)  

Age group      

0-4 27   (19,3) 23 (27,7) 6   (15,0) 56   (21,3) p=0,4528 

5-9 33   (23,6) 12 (14,4) 10 (25,0) 55   (20,9)  

10-14 21   (15,0) 15 (18,1) 8   (20,0) 44   (16,7)  

15-17 59   (42,1) 33 (39,8) 16 (40,0) 108 (41,1)  

Location of accident      

Urban 65   (46,4) 21 (25,3) 16 (40,0) 102 (38,8) p=0,04231 

Rural 72   (51,4) 59 (71,1) 23 (57,5) 154 (58,5)  

Abroad** - - - 7      (2,7)  

Adults living in the  
home 

     

1 23   (16,4) 22 (26,5) 15 (37,5) 60   (22,8) p=0,01238 

2 117 (83,6) 61 (73,5) 25 (62,5) 203 (77,2)  

Siblings living in the 
home 

     

None 40   (28,6) 28 (33,8) 10 (25,0) 78   (29,7) p=0,08128 

1 38   (27,1) 24 (28,9) 19 (47,5) 81   (30,8)  

2 41   (29,3) 26 (31,3) 9   (22,5) 76   (28,9)  

3 or more 21   (15,0) 5   (6,0) 2   (5,0) 28   (10,6)  

      

Total 140 (53,2) 83 (31,6) 40 (15,2) 263 (100)  

 

* P-value calculated for significance of distribution in background characteristics between the three periods. 

**Only total number shown due to few cases.
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Table 2 Unintentional injury mortality numbers and proportions among Icelandic children (0-17 years) from 1980 to 2010 by type of injury 

Injury type 

1980-1990 

N(%) 

1991-2000 

N(%) 

2001-2010 

N(%) 

Total 

N(%) 

Head* 60   (42,9) 33 (39,8)  15 (37,5) 108 (41,1) 

Chest 15   (10,7) 5   (6,0) 0   (0,0) 20   (7,6) 

Abdomen 1     (0,7) 3   (3,6) 0   (0,0) 4     (1,5) 

Spine 3     (2,2) 1   (1,2) 0   (0,0) 4     (1,5) 

Limbs 1     (0,7) 0   (0,0) 1   (2,5) 2     (0,8) 

Multiple injury 17   (12,1) 10 (12,0) 10 (25,0) 37   (14,1) 

Drowning 23   (16,4) 16 (19,4) 7   (17,5) 46   (17,5) 

Suffocation 9     (6,4) 5   (6,0) 4   (10,0) 18   (6,8) 

Other** 11   (7,9) 10 (12,0) 3   (7,5) 24   (9,1) 

Total*** 140 (53,2) 83 (31,6) 40 (15,2) 263 (100) 

*Injury to the head, face and neck as categorized by AIS were joined in one injury type to enhance statistical power. 

**Hypothermia, poisoning, electrocution and burn were joined in this variable. 

**** P-value=0,3069. Calculated for significance of distribution with in injury type between the three periods 
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Table 3 Unintentional injury mortality rates per 100.000 person among Icelandic children from 1980 to 2010 by sex, age group  

and five most common types of injury. 

 1980-1990 

Rate per 100.000 (CI) 

1991-2000 

Rate per 100.000 (CI) 

2001-2010 

Rate per 100.000 (CI) 

p-value* 

Sex     

Boys 1.9 (1.6-2.3) 1.2 (0.9-1.6) 0.5 (0.3-0.8) 1.178e-10     

Girls 0.7 (0.5-1.0) 0.8 (0.5-1.1) 0.5 (0.3-0.7) 0.1039 

Age group     

0-4 1.0 (0.7-1.5) 1.0 (0.7-1.5) 0.3 (0.1-0.5) 0.0004501 

5-9 1.2 (0.9-1.7) 0.6 (0.3-0.9) 0.4 (0.2-0.8) 0.0009578 

10-14 0.8 (0.5-1.2) 0.7 (0.4-1.1) 0.4 (0.2-0.7) 0.09084 

15-17 2.7 (2.1-3.4) 2.2 (1.5-3.0) 1.2 (0.7-1.8) 0.001613 

Injury type     

Head 1.8 (1.4-2.3) 1.8 (1.3-2.5) 1.7 (1.0-2.7) 0.9976 

Drowning 0.7 (0.5-1.0) 0.9 (0.5-1.4) 0.8 (0.3-1.5) 0.9965 

Multiple injury 0.5 (0.3-0.8) 0.6 (0.3-1.0) 1.1 (0.6-2.0) 0.9911 

Chest 0.5 (0.3-0.7) 0.3 (0.1-0.6) 0.0  0.8907 

Suffocation 0.3 (0.1-0.5) 0.3 (0.1-0.6) 0.5 (0.1-1.1) 0.9995 

* P-value calculated for significance of changes in trend over time by likelihood ratio test 
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Figure 2 Incidence of unintentional injury death between 1980 and 2010 for all Icelandic children (0-17 
years old) shown as number of cases by sex. 

 

 

Figure 3 Incidence of unintentional injury death between 1980 and 2010 for all Icelandic children (0-17 
years old) shown as number of cases by most common types of injury. 
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Figure 4 Sex specific incidence of unintentional injury death between 1980 and 2010 for all Icelandic 
children (0-17 years old) shown as number of cases by injury type. 

 

 

 

Figure 5 Incidence of unintentional injury death between 1980 and 2010 for all Icelandic children (0-17 
years old) by accident location, shown as number of cases by injury type. 
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Appendix 1: Licenses  
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