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Abstract: The aim of this study was to know if there are a relationship between Body Mass Index, Fat Ratio and
school injuries,as wel as to determine frequency of body parts' exposure to different types of injuries in
preparatory schools .The Participants 1750 students (12-15 years) who were injured from different types of
injury during school physical active. Sports injury measure to determine number, type, degree and site of
injuries is used,There was also a Harpenden Skinfold Caliper, Body mass index, Results revealed that there is
a positive correlation between BMI, fat ratio and the incidence of injury during physical activities.
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INTRODUCTION The human body is composed of three main

Physical growth is a continuous process that into essential fats and stored fats. Essential fats are found
continues throughout the first two decades of life. Growth in bone marrow and around the heart, lungs and liver.
means increase in body mass or in the mass of its parts or Stored fats, on the other hand, accumulate and are stored
composition. The increase in body mass or its parts in adipose tissues surrounding some body organs
results from three processes: hyperplasia, hypertrophy besides the relatively large amount of subcutaneous fats
and intercellular substances [1]. [1].

There are some characteristics which govern growth, Body composition is considered an indication of an
the most important of which is that developmental stages individual's health and physical fitness and is intended to
are the same in children even if environmental and assess body fat weight and leaned body weight by
hereditary aspects are different. Toddling, sitting and subtracting fat weight from total body weight. It includes
standing are stages that must precede walking. Growth is the measurement of thickness, skinfolds and
a continuous process; it is a sequence of changes. subcutaneous fat. Therefore, skinfolds thickness is often
Growth rates vary; heart growth is slow in childhood and called fatfolds thickness. [4 ].
rapid in adolescence. In addition, growth is a Most of the available studies on the percentage of
comprehensive and integrated process that is influenced fats in children are derived from the measurements of
by the environment and heredity [2]. skinfolds thickness as the most commonly used method

When we speak of physical growth, we usually mean of measuring body composition, as other methods require
physical changes (body weight, height, body mass). a lab equipped with body specific density measuring
Physical changes are closely related to body organs [3]. devices, accuracy of measurement and time. Besides, they

Body mass index is considered one of the most require diving under water and exhaling all air from the
important indexes of growth through which obesity can lungs, which makes it difficult to use them as a
be predicted. It is known as Quetelet's Index. It is an measurement method [1].
artistic way for expressing body weight in relation to Scientists tend to name age 12-16 years early
height. Therefore, it is a good indicator of the degree of adolescence and this stage is characterized by rapid
obesity [4]. developmental  changes  in height, as stature grows taller

components: muscles, fats and bones. Fats can be divided
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and an adolescent aged 12 to 16 years is about 144-168 cm Procedure: Participants (students) answered the
tall. As for weight, it increases rapidly due to the growth questioner paper ( Sports injury measure).Student paper
of bone and muscular tissues and the increase in fats. is about “More places of his body vulnerable to injury
Weight ranges between about 37-59 kg. Bones grow and during the performance of activities”, The  study was
harden and muscles grow and become stronger and more conducted during the period from 27/10/2010 till
intense. 24/11/2010 .

Age 12-15 years is accompanied by the so-called
puberty  changes.  This  is  the  third  crucial  period Measures: The survey instrument used for student was
(spurt)  and  lasts  3  to  4  years.  Body organs grow designed by the researcher (Sports injury measure), meter
further and body proportions change. The characteristics for measuring height, Scales for measuring weight,
of   morphological    maturity   can   be   noticed   at  age harpenden Skinfold Caliper, Body mass index.
12-15 years. [3].

Through the researcher's participation in field Statistical Analysis: For the purposes of assessing any
training  in  schools,  he  noticed  that  the majority of statistically significant the Relationship between Body
highly obese students complain of injuries during Mass Index and Fat Ratio and Injuries in Children Aged
physical  activity.  This  led  the  researcher  to ask if 12-15years .Calculating the Body Mass Index, fat ratio and
weight  and   obesity   have   relationship   with  injuries injuries which occur during sports activities, identifying
and that become the aim of study, if there are a the most frequently traumatized parts of the body, The
relationship between Body Mass Index, Fat Ratio and researcher used The mean, standard deviation.
school injuries percentage. "T" test, correlation coefficient. Analysis of

Significance of the Study show in Identifying the variance
dynamism  of  skeletal  growth  and  development enables RESULTS
us  to  predict  average height, body weight and mass
index  and  the  ratio  of  fats  in children. Identifying the Body   mass    index,    fat   ratio   in   children  aged
fat ratios in children enables us to monitor the indicators 12-15 years was slightly higher as compared with the
of general  health.  Knowing  the  relation  of  body results of the previous studies conducted on the same
growth and composition to injury enables us to reduce age, table 1. 
injuries resulting from increased body mass or fat ratios. The percentage of the most vulnerable body parts
High fat ratio in children is an indicator of a bad food during the performance of activities are joint twisting,
system. followed by ligament rupture, then muscle bruise show in

MATERIALS AND METHODS DISCUSSION

Participants: The sample was intentionally drawn from The  mean  height  of   students   aged   12-15  years
students in preparatory schools in Riyadh City, the is  154.33  cm  and  that  the  mean  weight  of  that age
number of students Participants are 1750. The number of group  is  45.35  kg  table  1.  This  finding is in line with
schools is 52, there also Interviews with preparatory the finding reached by Hazzaa El-Hazzaa [1] and
school teachers and principals at every school including Mahmoud Atta [5] that the mean height of males in this
the research in Riyadh City. age group is

Table 2.

Table 1: Mean Measurements of Body Mass Index and Fat Ratio in Students Aged 12-15, n = 1,750

Variables Mean Standard Deviation

Height (cm) 154.33 9.95

Weight (kg) 45.35 9.03

Body Mass Index (kg/m2) 18.95 2.03

Skinfold Thickness in the Triceps Area (mm) 11.82 1.72

Skinfold Thickness in the Sub-scapular Bone Area (mm) 10.36 1.68



Middle-East J. Sci. Res., 7 (5): 678-682, 2011

680

Table 2: The percentage of the frequency of body parts' exposure to different types of injuries in prep schools, n = 1,750

Injured Part Muscles Bones Joints Ligaments

---------------------------------------- ------------------------------------------- --------------------------------------------- ----------------------------- -------------

Injured Part Type of Injury Rupture Bruise Tension Bruise Fracture Twisting Arthritis Dislocation Rupture

Head 6.14

Neck

Shoulders 3.12 6.19 1.01 44.14 0.58 2.29 13.57 23.47 45.58

Arms 25.58 7.55 18.64 48.8

Hands 16.78 9.43 24.47 52.9 30.37 50.01

Chest 12.35 9.54 2.87

Upper back 2.12

Abdomen 28.47 18.02

Lower the back 15.18

Thighs 20.54 16.17 21.15 11.14 3.4 5.87

Knees 56.7 8.46 35.41 66.17

Legs 22.19 36.72 43.1 7.86

Total 52.13 92.25 49.72 72.25 54.83 164.09 27.9 89.25 161.76

Mean 10.42 13.17 9.94 12.04 10.96 23.44 6.97 22.31 40.44

There are a positive correlation between BMI, fat ratio and the incidence of injury during physical activities table 3 .

Table 3: Correlation between Study Variables and Injuries, n = 1,750

Injured Part Muscles Bones Joints Ligaments

Type of Injury ---------------------------------------------- ---------------------------- ---------------------------------------------------- --------------

Study Variables Rupture Bruise Tension Bruise Fracture Twisting Arthritis Dislocation Rupture

Height (cm) 0.96** 0.82** 0.89** 0.69** 0.89** 0.76* 0.049* 0.72* 0.65*

Weight (kg) 0.94** 0.79* 0.87** 0.74* -0.88** 0.75* 0.13 0.66* 0.59

Body Mass Index (kg/m2) 0.97** 0.84** 0.89** 0.63* 0.89** 0.76* 0.04* 0.78* 0.72*

Skinfold Thickness in the 

Triceps (mm) 0.97** 0.84** 0.89** 0.60 0.89** 0.76* 0.08 0.81** 0.75*

Sub-Scapular Skinfold

Thickness in the (mm) 0.97** 0.83** 0.89** 0.65* 0.89** 0.76* 0.01 0.76* 0.70*

* Value of Tabular R at 0.05 = 0.62 ** * Value of Tabular R at 0.01 = 0.81

approximately 151.5 cm and that the mean weight is The mean body mass is 18.95, the mean fat ratio in the
approximately 42.5 kg with a slight increase in both height triceps is 11.82, the mean sub-scapular skinfold thickness
and weight. The researcher sees that this increase in is 10.36 table 3. This indicates increase in body mass and
height and weight is due to the fact that the findings of fat ratio in the children of this age group according to
Hazzaa El-Hazzaa [1] and Mahmoud Atta[5] were reached Luhman's criteria and in comparison with the previous
several years before those of the present study. In later studies conducted on the same age which indicate that
years there takes place what is called acceleration of the mean body mass at this age is 18.47, the mean skinfold
growth which is associated with the changes in the life thickness in the triceps and sub-scapula is 16.92.
styles of societies and children's heights and weights However, the results of the present study indicate that it
differ over the years. Ali Galal El-Din [3] indicated that is 22.18 Alnaim et al. [9], El-Hazmi and Warsy [10], Al-
today's children are born about 100-150 g heavier and Rahahla and El-Ergan [11]. The results of Boreham et al.
about 0.5-1 cm taller and that the height of children [12] indicated that students aged 12-15 years showed an
increases by 2.5 cm at age 5-7 and their weight increases increase in fat ratio by 19.3% in males and 25.7% in
by 800 g every ten years. Meredith [6] states that height females. The researcher attributed this increase to the
increases by 1.3 cm every ten years. In addition, early change in life style and food system. The change in life
adolescence (age 12-15 years) is characterized by fast style has reduced the practice of physical activities and
growth and increased weight [7,8]. lack of movement as a result of dependence on modern



Middle-East J. Sci. Res., 7 (5): 678-682, 2011

681

technology, whereas the change in food system has led are factors  associated  with  the  incidence  of  injury in
to having fast meals which contain greater calories. Lack students.  Malliaras  et  al. [20] study indicated that
of physical activities and movement and the great heavier weight players are more vulnerable to injury than
increase in calories have resulted in an increase in weight, others  and  that  male  players whose waist is more than
body mass and fats. Hackett and Buchan [13] indicated 83 cm are more vulnerable than others. There was a
that body mass and fat ratio increase with a resultant correlation between anthropometric measurements and
decrease in health fitness in English children at age 9-11 injury. Banfi and Del Fabbro [21] study indicated that
years. The results of the studies conducted on children there is a positive intercorrelation between BMI and
aged 12-15 years show that fat ratio increase by 19.77% in injury. Taunton et al. [22] study indicated that age, BMI
Singapore and 16.45 in Taiwan. are among the most significant causes of injury. Surakka

The most frequent injuries are twisting, followed by et al. [23] study indicated that there is a positive
ligament rupture, then muscle bruise . These results are correlation between BMI and injury rate in men and
consistent with those of Krosshaug et al. [14] who women.
indicated that 11% of the total injuries occurring during
practicing physical activities at school are twists, 5% are CONCLUSIONS
dislocations of ankle bones and that the most frequent
injuries are those of the lower limbs as the most frequent Body mass index in children aged 12-15years is
injuries are those of the thigh, leg and twists. These slightly higher compared with the results of the
results are also consistent with those of Williams et al. previous studies conducted on the same age.
[15] who indicated that the injuries of the lower limbs are Fat ratio in children aged 12-15 years is slightly
57.6% greater than those of the upper limbs. The results higher compared with Luhman's (1987) criteria.
of the present study are also in line with those of The most frequent injuries in children aged 12-15
Hergenroeder [16] who indicated that twists represent the years are joint twisting (164.09%),followed by
highest proportion of school injuries with a percentage of ligament rupture (161.76), then muscle bruise
11%, of which knee joint injuries represent 61.90%, while (92.25%).
hand injuries represent 52.77%, followed by muscle bruise There is a positive correlation between BMI, fat ratio
with a percentage of 153.14%. Junge et al. [17] study and the incidence of injury during physical activities.
indicates that the most frequently diagnosed injuries are
those of ankle bruise and twisting as they represent about ACKNOWLEDGEMENT
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