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Abstract

Objective: To analyze some factors related to injuries and children and adolescents hospitalization.

Methods: This is a prospective, descriptive and observational research that took place at Márcio Cunha Hospital, Ipatinga,
Minas Gerais, in the period of December 1st, 1999 to November 30th, 2000. The sample included 696 children and adolescents
hospitalized for injuries, ages ranging from 0 to 19 years old. The International Statistical Classification of Diseases and Related
Health Problems (10th version) was used as a parameter to classify the types of injuries and sites where they happened.

Results: The injuries represented 9.9% of children and adolescents� hospitalizations, of which, 69.7% were male patients.
As for the informants� opinion about causes of injuries, 57.2% attributed then to human failure, 18% believed they were due
to fate and 12.7% did not know how to express their opinions. Only 23.1% of the informants had received previous orientation
about prevention and the main sources were media, school and work place. A total of 31.9% of the events took place at home.
Transportation injuries caused 34.5% of hospitalizations; falls, 33.2%; exposure to inanimate mechanical forces, 9%; contact
with poisonous animals, 5.2%; aggression, 5%; burns, 4.9%; exposure to animated mechanical forces, 3.3%; intoxication,
2.3%; and other types, 2.6%.

Conclusions: Males were more affected than females. Only a low percentage of the informants had received previous
orientation about injury prevention. The most affected age group was between 15 and 19 years. Transportation accidents and
falls were the most frequent causes of injuries.

J Pediatr (Rio J). 2004;80(6):447-52: Injury prevention, causes of injury, transportation injury, falls.
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Introduction

In Brazil, in 2001, according to Datasus,1 the external
causes of morbidity and mortality resulted in 21,526
deaths of children and adolescents, being the major cause
of death among individuals aged between one and 19
years. Most of the deaths (13,657) occurred among
adolescents between 15 and 19 years old.1 Another
relevant aspect is that for each person who dies there are

many other victims who survive their injuries and need
hospital izat ion, emergency care and outpatient
treatment.2 Danseco et al.3 estimated that one in every
four children or adolescents suffers some kind of injury
every year, which requires medical care or limits their
activities. We should also take into consideration the
emotional distress, sequelae, and untimely deaths that
result from injuries.

The study carried out by Agran et al.4 on hospitalization
and death from injuries in the 0-19-year-old group revealed
that the highest rate was related to transportation
accidents. Traffic safety is a public health problem and
also involves many other sectors, which should all be
committed to accident prevention.5

The current view about injuries is that both intentional
and unintentional injuries are mostly preventable, and
that their frequency varies according to age, gender,
social class and geographical region.2 According to Blank,6

since the prevention of physical injuries is a complex task,
one should define �which the specific risks for certain
types of physical injuries are in order to plan specific
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preventive strategies.� Thus, the collection of data on
injuries should be the first step towards prevention, as
this information is essential for policy-makers to allocate
more resources to their prevention.7

There is a paucity of prospective Brazilian studies on the
hospitalization of children and adolescents because of
injuries. Therefore, the aim of the present study is to
analyze some factors related to injury hospitalizations in
children and adolescents.

Methods

A prospective, descriptive and observational study
was conducted at Hospital Márcio Cunha (HMC), a regional
specialty center, located in Ipatinga, a town in the eastern
region of the state of Minas Gerais, 217 km far from state
capital Belo Horizonte. The study included children and
adolescents aged between 0 and 19 years, who had to be
hospitalized because of injuries. We did not include
injured patients who remained under observation in the
emergency room; only those who required hospitalization
due to the severity of their injuries or due to the necessity
of more complex therapeutic or investigative procedures
were included.

The study protocol was approved by the Ethics
Committee of HMC. The data were collected between
December 1st 1999 and November 30, 2000. Parents,
primary caregivers or adolescents were interviewed during
hospital stay after having agreed to participate in the
study. The interviews consisted of an individual
questionnaire. Only the interviewee and the interviewer
were allowed to stay in the room, in addition to the
patient, whenever possible. The best time and occasion
was arranged for the interview according to the
interviewee�s availability. The questionnaire contained
questions about sociodemographic variables, patients� or
caregivers� opinions about the causes of injury, previous
instructions on prevention, circumstances, types of injuries
and diagnosis. Two staff pediatricians and two previously
trained sixth-year medical students conducted the
interview. The previous training of the students allowed
for a uniform approach to the families and uniform data
collection procedures. A pilot study with 10 patients was
carried out in November 1999 so as to assess the efficiency
of the questionnaire.

The data were analyzed using Epi-Info 6.04. Out of
7,082 children and adolescents hospitalized during the
study period, 702 (9.9%) were hospitalized due to injuries.
The final sample comprised 696 patients, since one
parent refused to participate in the study and patient data
could not be obtained in five cases.

The distribution of patients according to the types of
injury and place where they occurred was based on the
International Statistical Classification of Diseases and
Related Health Problems, tenth revision, (ICD-10),8

volume 1, chapter XX. The data about the places at home
where the events occurred are not from the same source,
given the fact that ICD-10 does not include this information.

For statistical analysis, a chi-square test for linear trend
was used to compare the proportion of types of injuries
according to age. When two types of injuries were compared
and the test result showed a similar proportion of injuries,
according to age (p > 0.05), these types were placed in a
single group. The odds ratio result quantifies the chance for
individuals in a certain age group to have that group of
injuries in relation to a standard age group, which, herein,
corresponds to �younger than 1 year old�.

Results

The youngest patient was 16 days old and the oldest
one was 19 years old, 10 months and 29 days. The mean
age was 9.8±6.2 years; 485 (69.7%) patients were male
and 211 (30.3%) were female, which corresponds to a
2.3:1 male/female ratio. As for the place where injuries
occurred, 272 (39.1%) happened at home and 424 (60.9%)
outside the home (Table 1). The results regarding the
opinion of interviewees about the causes of injuries are
shown in Table 2.

Table 1 - Place where injuries occurred

Home n %

Yard 90 33.1
Room 48 17.7
Kitchen 40 14.7
Porch 21 7.7
Stairs 20 7.4
Other 53 19.4

Total 272 100

Outside the home n %

Street, road, sidewalk, highway 286 67.5

Schools, other institutions and
public administration areas 59 13.9

Farm (rural real state) 38 9.0

Other 41 9.6

Total 424 100

Table 2 - Opinion of interviewees about the causes of injuries
and sources of counseling about prevention

Variable n %

Due to human mistakes 398 57.2
Fate 125 18.0
Did not know 88 12.7
Due to equipment failure and
inappropriate environment 75 10.7

Other 10 1.4

Total 696 100

Sources of counseling about prevention n %

Media 55 26.3
School 53 25.3
Company 52 24.9
Health professionals 25 12.0
Family 24 11.5

Total 209 100
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Table 3 - Distribution of hospitalizations regarding the types of
injuries

Type n %

Transport Accidents 240 34.5

Pedalcyclist 107 44.6

Pedestrian 46 19.2

Car occupant 42 17.5

Motorcycle rider 20 8.3

Other 25 10.4

Total 240 100

Falls 231 33.2

Fall on same level from slipping,
tripping, and stumbling 79 34.2

Fall from out of or through
building or structure 32 13.9

Fall on and from stairs and steps 27 11.7

Other falls from one level to another 21 9.1

Fall involving bed 20 8.6

Other 52 22.5

Total 231 100

Exposure to inanimate mechanical forces 63 9

Strike caused by thrown, propelled
or falling object 19 30.2

Struck against, caught by, pressed against
or crushed inside or between objects 14 22.2

Other 30 47.6

Total 63 100

Contact with venomous animals 36 5.2

Scorpion 25 69.4

Snake 6 16.7

Others 5 13.9

Total 36 100

Assault 35 5

Assault by sharp object 15 42.8

Assault by firearm 10 28.6

Other 10 28.6

Total 35 100

Exposure to smoke, fire, and flames 34 4.9

Contact with heat and hot substances 15 44.1

Contact with hot tap-water 8 23.5

Others 11 32.4

Total 34 100

Exposure to animate mechanical forces 23 3.3

Struck by or against another person 7 30.4

Other 16 69.6

Total 23 100

Accidental and intentional self-poisoning 16 2.3

Accidental poisoning by and exposure
to noxious substances 9 56.3

Intentional self-poisoning 7 43.7

Total 16 100

Other types of injuries 18 2.6

General total 696 100

When asked about whether they had received previous
instructions on injury prevention, 161 (23.1%) interviewees
answered yes to this question, among whom 120 received
instructions from more than one source, totaling 209 sources
of information, whose distribution is presented in Table  2.

The data on the distribution of hospitalizations
regarding the types of injuries are shown in Table  3.

Of  240 patients who suffered transportation accidents,
103 (42.9%) were aged between 15 and 19 years. This
age group was predominant among all modalities of this
type of accident, except for pedestrian accidents, which
were the most frequent type among children aged between
5 and 9 years old,  totaling 22 (47.8%) events. Of patients
who fell victims to transportation accidents, 107 (44.6%)
were cyclists; 84 (78.5%) of whom were riders and 23
(21.5%), pillion passengers. Among the riders, 10 (11.9%)
carried a pillion passenger. Thus, there were 33 (30.8%)
accidents in which the bicycle carried more than one
person at the time of injury. None of the cyclists was
wearing a helmet.

With regard to falls, 79 (34.2%) occurred on the same
level and 20 (8.6%) accounted for children who fell off the
bed; of these, 13 (65%) were younger than one year.

Notably, among the accidents related to the exposure
to inanimate mechanical forces, 25 (39.7%) occurred in
the workplace.

Out of six patients with snakebites, five were bitten on
the feet; four were barefoot and one was wearing sandals.

Contact with heat sources or with hot substances and
exposure to f ire and flames totaled 34 (4.9%)
hospitalizations; of these, 31 (91.2%) happened at home,
19 (61.3%) of which occurred in the kitchen.

With regard to 16 patients with intoxication, nine
(56.3%) were female; six (37.5%) occurred in children
aged between one and four years and were unintentional;
five (31.3%) occurred in female adolescents between 15
and 19 years old and were intentional.

Patient distribution per type of injury according to age
and gender is shown in Table 4.

In Table 5, the result of the chi-square test for linear
trend shows that by considering the �younger than one
year old� group as standard, the risk for transportation
accidents, exposure to inanimate mechanical forces and
�other types of injuries� increases continually and in
direct proportion to age. On the other hand, injuries
involving exposure to animate mechanical forces and
aggressions decrease up to the age of nine years, increasing
in the subsequent ages. An opposite behavior is observed
in accidents that involve burns, which increase in the 1-
4-year-old group and decrease in subsequent ages. Injuries
resulting from falls, contact with animals and intoxications
have a lower risk as age advances.

Sixteen (2.3%) deaths occurred among the patients
hospitalized due to injuries; 12 were due to transportation
accidents, three due to falls and one due to aggression.

Hospitalization due to injuries � Gaspar VL et alii
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Type of injury Age group (years) Gender

< 1 1 a 4 5 to 9 10 to 14 15 to 19 Male Female

n % n % n % n % n % n % n %

Transport accidents 1 3.4 23 14.6 56 36.8 57 39.6 103 48.1 166 34.2 74 35.1

Falls 23 79.3 75 47.8 65 42.8 45 31.3 23 10.8 152 31.3 79 37.4

Inanimate mechanical forces � � 15 9.6 14 9.2 9 6.2 25 11.7 50 10.3 13 6.2

Contact with venomous animals 1 3.4 14 8.9 7 4.6 10 6.9 4 1.9 23 4.7 13 6.2

Assaults 1 3.4 2 1.3 1 0.7 7 4.9 24 11.2 30 6.2 5 2.4

Burns * 3 10.5 21 13.4 3 2.0 1 0.7 6 2.8 18 3.7 16 7.6

Animate mechanical forces � � � � 2 1.3 8 5.5 13 6.1 22 4.6 1 0.4

Poisoning � � � 6 3.8 2 1.3 3 2.1 5 2.3 7 1.4 9 4.3

Other types of injuries � � 1 0.6 2 1.3 4 2.8 11 5.1 17 3.6 1 0.4

Total 29 100 157 100 152 100 144 100 214 100 485 100 211 100

Table 4 - Patient distribution per type of injury according to age and gender

* Contact with heat and hot substances and exposure to fire and flames.
† Accidental poisoning and intentional self-poisoning.

Hospitalization due to injuries � Gaspar VL et alii

Odds ratio

Age group (years) < 1 1 to 4 5 to 9 10 to 14 15 to 19 p *

Transport accidents, inanimate
mechanical forces, other types of injuries 1 5.05 18.26 25.76 49.82 0.00

Falls, contact with animals, poisoning � 1 0.32 0.2 0.14 0.04 0.00

Animate mechanical forces, assaults 1 0.36 0.56 3.26 5.85 0.00

Burns � 1 1.34 0.17 0.06 0.25 0.00

Table 5 - Comparison of the proportion of types of injury according to the age group

* Chi-square test of linear trend.
† Accidental poisoning and intentional self-poisoning.
‡ Contact with heat and hot substances and exposure to fire and flames.

Discussion

In this study, injury hospitalizations accounted for 9.9%
of total hospital admissions of children and adolescents.
This proportion reflects the importance of this issue, although
it is still underestimated in our setting.6

As to gender, there was a male predominance (2.3:1),
which is consistent with several other studies.1,3,9 This
difference may be explained by the fact that male individuals
have a riskier behavior.9

Even though injuries are mostly seen as preventable
nowadays,2 this is not what was observed in a significant
percentage of interviewees in this study, since 18% of
them believed injuries were unavoidable acts of fate.
Those who are unaware of the causes of injuries should be

warned about risk factors. On the other hand, the
percentage of interviewees who had already received
instructions on injury prevention was too low, much
smaller than that of the other Brazilian study.10 A strategy
to prevent injuries in children is to educate the
population.11 According to Brent & Weitzman,12

pediatricians are supposed to perform this role, providing
parents with information about environmental risks.

Transportation accidents, of various types, were the
most frequent. The current view about transportation-
related injuries is that they are mostly preventable and
predictable and that equal protection should be recommended
for all users, including non-motor vehicle users, as they
represent a relevant percentage of traffic victims.5
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In the present study, the highest percentage of
transportation accidents involved cyclists and in 30.8% of
them, the bicycle carried more than one person at the time
of the accident, which is a risk factor, since it affects stability
and increases the time for emergency braking.13 Although
several head traumas can be avoided by helmet use,14,15

none of the patients were wearing one at the time of the
injury, which also was observed by Pereira et al.,16 however,
Ortega et al.,17 in Ohio, USA, reported that 26.1% of cyclists
were wearing a helmet.

Falls ranked second as a cause for hospitalization.
According to the World Health Organization2 they rank fifth
as cause of burden of disease in the 5-to-14-age-year-old
group. Among infants younger than one year, falls were the
major type of injury, which also was observed in other
studies.18-20 According to Pickett et al.,21 falls in this age
group could be avoided if parents or caregivers had perceived
the risks beforehand and done something to prevent them.

Among injuries related to the exposure to inanimate
mechanical forces, 39.7% occurred in the workplace.
Adolescents, who are not skilled enough to operate machines,
are at great risk of suffering injuries. Therefore, it is
important that they are properly instructed on how to
operate the machines and that they are supervised.22

With regard to snakebites, the bites on the feet could be
prevented by the wearing of appropriate shoes, which is a
widely known and efficient measure. Gikas23 suggests
wearing calf-length boots to prevent snakebites.

As for firearm injuries, male adolescents aged between
15 and 19 years were the main victims. Preventing access
to firearms by children and adolescents is the best strategy
to reduce this type of injury.24

Burns, resulting from the contact with hot foods and hot
water, occurred mainly at home, in the kitchen, which is a
place of risk verified by other authors.12,25,26 According to
Agran et al.,19 the peak incidence of burns occurs between
12 and 14 months of life.

Intoxications, despite the small number of cases, were
the only type of injury that   affected the largest number of
females, resulting from suicide attempts among females
adolescents. The 1-4-year-old group showed greater risk
for unintentional intoxications.

The largest frequency of injuries was observed among
adolescents aged between 15 and 19 years old, a fact that
was also observed in the data collected by Datasus.1

The analysis of data on the type of injuries according to
age showed that the percentage of transportation accidents
increased with age; conversely, the percentage of falls
decreased.

The distribution of the major types of hospitalization
injuries according to age helps the implementation of
preventive measures. Thus, parents of infants younger than
one year should be warned against the risks of falls,
especially off the bed, and burns; those who have children
aged between 1 and 4 years should be warned about the
risks of falls, burns and transportation accidents; those with
children aged between 5 and 9 years old should be informed
about the risks of falls, transportation accidents, especially

involving pedestrians, and about injuries resulting from the
exposure to inanimate mechanical forces; adolescents aged
between 10 and 14 years old should be informed about the
prevention of transportation accidents, falls and injuries
related to the contact with venomous animals; adolescents
between 15 and 19 years old should be warned against the
risks of transportation accidents, injuries related to the
exposure to inanimate mechanical forces and aggressions.

The study was limited by the characteristics of HMC,
which might have influenced the profile of hospitalized
patients, as this hospital often treats severely ill patients
who need to be cared for by specialists, who need imaging
exams and/or intensive care. We did not include patients
who had died before getting to the hospital, those who died
in the emergency room, or those who did not require
hospitalization.

Therefore this is not an epidemiological study. However,
the findings and the information about the frequency of
injuries that require hospitalization and about some factors
related to injuries in children and adolescents may help the
implementation of preventive measures.
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