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MORPHOLOGY THE VERTEBRAL COLUMN FOR CHILDREN AGED 9-12

NAGLAA | GABR! GEVAT CECILIA? SABAU ELENA 3, LARION ALIN 2

Abstract

Aim. This research aims to set up standardized norms to some anthropometric characteristics  (height-weight) and
postural descriptions of vertebral column (V.C) for children aged 9-12 years.

Method. The study was conducted on a sample number (n=900).

Results. The researcher could reach to setting up norms for some anthropometric characteristics (height - weight) and
postural descriptions of vertebral column for children aged 9-12 years.

Conclusion. Our study conducts to other studies and researchers for detection, treating and rehabilitation of postural
deviations.
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Introduction

Physical exercise is an important morpho-
genetical factor, especially for the components of the
locomotor apparatus. The bones and the periosteum,
the joints and the muscles, the tendons and the fasciae
have a functional structure so obvious that come to
signify a graphic representation of the mechanical
forces which the static and dynamic actions have on
them. The amplitude of movements depends on the
stretching of articular areas, the length and the
thickness of articular capsule and ligaments. Within the
structure of the fibrous periarticular apparatus, the
connective fibres are oriented in accordance with the
mechanical factors of direct or indirect drive, exercised
on the joint. During the form disorders and also during
the functional disorders of joints, performing analytical
exercises with the joint, actively or against some
resistence, can recover motility but also the stability of
the deficient joint. Any physical activity, either in the
shape of static effort or movements with different
degree of amplitude and intensity, represents a specific
performance for muscles”(Fozza, 2003). According to
Cordun 1999, ,.the deficiencies of the vertebral column
in sagital direction are represented by kyphoses,
lordoses and combinations of these two, kypho-
lordoses. Kyphoses are exaggerated curves of the
vertebral column in sagital direction with posterior
oriented convexity. Its name comes from the Latin
kyphos which means anterior bent, humpbacked. From
the point of view of their gravity, the kyphoses are:
functional and pathological (named also real, structural
or deformation)” (Cordun, 1999). Stagnara and
Charriere quoted by Cordun 1999, ,classified kyphoses
on the vertebral region where they are located as
typical and a-typical.” ,In corrective gymnastics,
physical exercises follow not only performing,
improving and developing the normal motor functions
but also re-educating and recovering the weakened or
disordered ones. During the disorders nd the
deficiencies of the locomotor apparatus, physical
exercise, measured and graded in accordance with the
functional possibilities of the deficient, re-educates and
improves the basic motric qualities, especially strength,
speed, resistence, flexibility and skill. These functional
improvements are due to the intervention of some
neuro-muscular factors which ease the transmission of
the nervous impulse and the complete use of energetic
substances. Physical effort, even with low intensity,
creates the need for a high share of nutritive substances,
quickening the respiratory and cardio-vascular
functions, the absorption in the intestin, the
nourishment and the excretion. In medical gymnastics,
physical exercises are selected and grouped but only
those which influence an important function.” (Fozza,
2003) .Gabr, Halil, Arslan, Gevat, Sabau, 2010, show
the next fundaments theoretical about this morphology

the vertebral column for children aged 9-12:the
anthropometric term means measurement, building and
body composition, and it is a form of measurements in
physical education which includes height, weight,
circumferences, widths, diameters and different lengths
of body parts, and also to identify forms of objects so
that we can judge on body composition and its parts.
Anthropometric measurements, body composition,
motor abilities and biological factors are important
indicators for prediction of health state and
development of sports level, added to other factors that
help to predict and evaluate great numbers of samples
like standardized motor tests as an effective means for
evaluation in sports domain. (Agwu et al., 2004),
(Meszaros et al. 2000), (Tutkuvience et al., 2005). Ideal
posture is considered as a reflection to integrated state
of physical, psychological, mental and social aspects
for individual, and also as an indicator to functional
state of the body. Childhood is the most important stage
for growth, where healthy habits accompany the child
and affect on behavior through all his life, also posture
of children slightly are varied than noticeable perfect
formation of adults. Experts attributed these differences
to child who face series of growth changes from birth
to maturity, in addition to his different body parts that
grow in varied rates, and with the growth of bones, the
body composition proportions are changed as well
(Dauer & Pangrazi, 1990), (Nichols 1994).Vertebral
Column ( V.C) in sagital direction (anterior-posterior)
consists of four vertebral curves, cervical curve and
lumbar one to anterior "lordosis", and dorsal curve and
sacral one to posterior "kyphosis" (Tittel 2003), (Sean
et al., 2005). V.C unit allows for motion in three levels
like rotation, since the motion between two vertebra
allows limited range of motion, and therefor, the
motion of V.C always include many sub- motions for
vertebrae, where range of motion of two vertebra
allows to keep the varied anatomical structure in V.C
regions (cervical-thoracic-lumbar). Also, V.C plays
main role in overcoming the resistance that faces
individual and particularly gravity resistance during his
life movements and sports activity (Susan 1999).V.C is
considered the main criterion for judging the
individual's posture being upright or deviated because
of its impact on vital organs of the body and to its
anatomical structure. Also, V.C is the most important
part and basic support base for skeleton, where all parts
of skeleton and back muscles, responsible for upright
posture, are attached to it, in addition to its importance
to provide protection to spinal cord, nerves and
connected blood muscles (James, A. & Portfield 1998),
(Punakallion, 2005).Collective examination is the best
way to detect the deviations of V.C for primary school
children and it should be executed early to avoid
postural problems. Therefore, it is important to detect
the V.C of children annually by observing its length,
flexibility, angles and strength of working muscles
around it for diagnosis (Pashman, 2000), (Randunna,
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et al., 1990), (Rudolphf 2001). Because of importance
of posture for people, many researchers, physicians and
therapists focused their attention and interest on
detecting posture hoping to achieve highest levels of
sports. Modern studies in this domain not only focused
on deformations and posture deviations, but also
focused on perfect posture and how to protect it
(Helene 2000), (Lindas 2001). Hence, experts of
evaluation used norms as means of measurements to
interpret values of raw data (Jensen & Hirst 1980)”.
Through surveying references and previous studies and
researchers of posture deviations domain, the
researcher didnt find any studies concerned with this
subject, so she was motivated to handle this research to
set up norms of postural description of V.C for children
aged 9-12. Fozza 2003 considers that “in the
physiology of physical exercises, the complex
mechanisms which harmoniously guide the apparati
and systems of the body are largely explained. One can
say that physical exercise, methodically and gradually
repeated, following well-established rules and
principles, in accordance with age, sex and mostly with
previous training of the person, can improve the
important functions of the body. Physical exercise has,

at any age but especially during the growing-up period,
a very strong educational role. The nervous system is
trainable especially in the neuro-motor area. Repeated
and corrected movement can be improved not only by a
better adjustment of muscles work, but also by a better
psycho-neuro-motor control. The attitude of the body,
the movements and gestures of the body and all the
motric expressions represent, in fact, some continuous
adjustment.”The Research Obijective: This research
aims to set up norms for postural description of V.C for
children aged 9-12.

Research Questions: What are postural descriptions
norms of V.C for children aged 9-12.

Research Procedures:

Methodology: Descriptive survey method.

Research Subjects (Participants). It included primary
stage pupils (n=900) in Port Said Governorate of School
year 2009/2010. Sample was chosen form (1- 6 grades)
by stratified random method of (5.04%) of total society
number (35 710) for male pupils, without pilot study
sample. The researcher excluded postural deviations
pupils of fractures, polio and rickets. Table (1) shows
classification of research sample.

Table no.l. Research Sample Classification
Age | @10 (01D [(AL12) [ opy
years years years
Numbg 300 300 300 1800
Research Variables: Survey study was conducted to Curvatures’ columns: by measuring length of

some references and previous studies for tests,
measurements and posture domains to determine
measurements of research which were:

1 —Height and weight.

2- Perpendicular and normal height of V.C, length of
cervical, thoracic, lumbar regions, their angles and
lengths of curvatures' columns.

Data Collection and Measurements: According to
experts, researchers and scientists of measurement and
evaluation in physical education (Johnson & Nelson,
1979), (Jensen & Hirst 1980), (Verducci, 1980),
(Pashman, 2000), the following measurements were
used:

- Anthropomter: to measure the total height of body
(closed to 0.5cm.).

-Medical Scale: to measure body weight (closed to
0.5kg.).

-Bank raft and screen posture: to make sure that
children free from postural deviations.

-Confrometer and lead tape: to measure anterior and
posterior  curvatures of V.C and its angles
-Wheel Measurement: to measure normal height of the
V.C from  first vertebrae to last  one.
-Ruler (mm.): to measure the vertical height of V.C
and, drawing a vertical line from the first paragraph
cervical region to the last paragraph in the lumbar area

horizontal distances (H.D) between V.C vertical length
and deepest points of cervical, thoracic, and lumbar
regions, expressed in H.D curvatures in tables.
Circular Protractor (360°): to measure angles of
cervical, thoracic, and lumbar regions through:
-Drawing the first line, which connects between the first
vertebrae of cervical region to deepest medial point of
same region.

-Drawing second line from medial point of cervical
region to point of upper posterior lateral curvature of
thoracic region.

-Drawing the third line from previous point to upper
anterior medial curvature point of lumbar region.
- Drawing the fourth line from previous point to spinal
process of last vertebrae of lumbar region.

Angles were calculated as following:

- cervical angle: is the angle between first and second
line.

- Thoracic angle: is the angle between second and third
line.

- Lumbar angle: is the angle between third and fourth
line.

Pilot Study: It was conducted on (50) of pupils, out of
main sample, form1/10/2009 to 15/10/2009 , where
equipments and apparatus were prepared and
standardized to be wvalid for using.

Main Study: Measurements were applied on sample
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research from

- Statistical treatments:
Results
No Variables
1 Height
2 Weight
3 Vertical Height
4 Normal Height
5 C
o
7 Y L
8 C
9 H.D curvature T
10 L
11 C
o Aed
13 9 L
No Variables
1 Height
2 Weight
3 Vertical Height
4 Normal Height
5 C
o e
7 9 L
8 C
9 H.D curvature T
10 L
11 C
o el
13 Y L
No Variables
1 Height
2 Weight
3 Vertical Height
4 Normal Height
5 C
ot
7 Y L
8 C
9 H.D curvature T
10 L
11 C
o e
13 9 L

18/10/2009  to
The statistical analysis

Unit of
measure
Cm.
Kg.
Cm.
Cm.
Cm.
Cm.
Cm.
Cm.
Cm.
Cm.
Deg.
Deg.
Deg.

27/12/20009.

Torsion of children n 9-10 years

included:

Table (2)
Mean, standard deviation, minimum and maximum, range,

Mean Deviation
143.98 7.06
42.80 6.34
40.97 2.27
4271 2.36
9.20 1.00
22:74 0.92
10.61 1.00
2.32 0.31
3.17 0.51
2.31 0.68
156.10 3.32
155.81 2.48
158.55 1.50
Table (3)

Ceiling

157.0
59.0
46.00
48.0
11.0
25.0
12.50
3.10
4.00
3.90
159.0
158.0
160.0

arithmetic

mean,

Minimum

124.0
29.0
37.0
38.0

9.0
20.0
9.00
1.90
2.00
2.60

155.0

155.0

156.0

Mean, standard deviation, minimum and maximum, range,
Torsion of children 10-11 years

Unit of
measure
Cm.
Kg.
Cm.
Cm.
Cm.
Cm.

Mean Deviation
144.22 6.14
419 6.16
4141 7.07
42.6 8.82
9.37 0.67
23:23 0.79
11.29 12.20
2.33 0.40
3.11 0.61
2.52 0.60
156.22 1.7
157.10 1.9
158.85 2.8
Table (4)

Ceiling

156.0
56.0
43.00
46.0
10.50
25.0
14.00
3.30
4.50
3.70
158.0
160.0
162.0

Minimum

128.0
28.0
37.0
39.0

8.0
21.0
9.00
1.70
2.00
1.60

154.0

154.0

156.0

Mean, standard deviation, minimum and maximum, range,

Unit of
measure
Cm.

Torsion of children 11-12 years

Mean

149.95
43.73
43.85
45.46

9.92
23:70
11.64

2.52

3.50

2.47

158.02

157.17

158.80

Deviation

Ceiling

Minimum

sta

Range

33.0
31.0
9.00
9.50
2.0
5.0
3.50
1.20
2.00
1.30
4.0
3.0
4.0

n

Range

28.0
28.0
6.00
7.0
2.50
4.0
5.0
1.60
2.50
2.10
4.0
6.0
6.0

Range

28.0
23.0
13.00
12.0
5.0
6.0
2.50
1.20
2.40
1.90
6.0
5.0
5.0

ndard

deviation,
skeweness and six sigma score (Lee, & Brown, 2006).

n =300

Sprains

=300

Sprains

n =300

Sprains

0.97
0.46
0.04
0.12
1.04
0.08
0.24
0.55
0.28
0.34
1.06
1.7
0.45

0.76
0.62
6.79
0.15
0.13
0.79
2.69
0.47
0.27
0.31
1.44
1.94
1.38

0.43
0.33
294
0.065
0.43
0.32
3.14
1.24
0.28
0.12
1.50
1.41
1.01
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Table (5)
Degrees centipede standard corresponding to the raw measurements of length, weight,
The backbone of the children from 9-10 years. n =300
Raw : f f
Data Height Weight \ﬁr_tlza;l I\Ilorn:ﬁl Length of region H.D curvature Angles of regions
€lg eng c T L c T L c T L Estimate
Z%rrcrﬁ';t‘ Cm. Kg. Cm. Cm. Cm. Cm. Cm. Cm. Cm. Cm. Deg. Deg. Deg.
100 165.17 5381  47.78 49.79 1218 2551 1361 324 472 462 16070 159.47 160.92  Excellent
90 160.93  51.00  46.42 46.37 1160 2496 1301 3.06 441 432 15972 15898 160.45 Very Goo
80 156.69  49.21  45.00 44.96 11.00 2440 1241 287 410 401 15922  157.97 159.85 Good
70 152.46  47.41  43.70 43.94 1040 2385 1181 269 379 351 15862 157.50  159.47 Good
60 14822 4560  42.33 43.13 9.80 2329 1121 251 348 2.83 15765 156.82 15895  Average
50 143.98 4280  40.97 42.71 9.20 2274 1061 232 317 231 15610 15581 15855  Average
40 139.74  41.00  39.61 42.42 8.60 2019 10.00 214 2.86 1.97 15514 15469 156.65  Accepted
30 13551  37.20  38.25 40.00 8.00 2163 941 195 255 1.62 15411 153.89 15575 Weak
20 131.27 3340  36.88 38.59 7.40 2108 881 177 224 120 15342 15272 15485 Weak
10 127.03 2959  35.52 37.17 6.82 2052 821 158 1.93 0.89 15200 151.63 15395  Veryweak
Zero 12279 2579  34.16 35.76 6.22 1997 761 140 163 065 151.06 151.00 15220  Very weak
Table (6)
Degrees centipede standard corresponding to the raw measurements of length, weight,
The backbone of the children from 10-11 years. n =300
Raw : f f
Data Height Weight \ﬁr_tl(rzil I\Ilorrr;ﬁl Length of region H.D curvature Angles of regions
£y g c T L c T L c T L ESIEE
Z%rrcrﬁ';t‘ Cm. Kg. Cm. Cm. Cm. Cm. Cm. Cm. Cm. Cm. Deg. Deg. Deg.
100 162.64 6033  46.61 48.00 1189 2511 1439 353 494 433 160.35 159.92 161.69 Excellent
90 160.96  58.17 4537 46.91 1079 2464 1307 329 458 4.01 158.90 159.13 160.98 Very Goo
80 158.96  56.63  44.13 45.82 1038 2415 1279  3.05 421 461 158.27 158.61 160.38 Good
70 155.27 5294  42.89 44.73 9.89 2385 1234 281 384 3.24 157.64 15822 159.93  Good
60 153.22 4735  41.65 43.64 958 2345 1157 257 348 2.88 157.12 15754 158.15 Average
50 149.35 4390 4141 42.60 937 2223 1129 233 311 252 156.22 157.10 158.85 Average
40 145.32 3816  39.67 41.46 877 2225 1085 2.09 274 2.16 155.38 15641 157.53  Accepted
30 140.85 3446 3893 40.37 836 2188 1023 1.85 238 1.80 154.37 15547 156.37 Weak
20 13417 3076  36.29 39.28 796  21.30  9.49 1.61 201 1.43 153.93 15417 15421 Weak
10 129.48 2707 3745 38.19 755 2082 836 1.37 165 1.07 15321 15221 152.67 Very weak
Zero 125.80 2338  36.21 37.71 715 2035  7.37 113 138 0.71 152.27 151.32 15155 Very weak
Table (7)
Degrees centipede standard corresponding to the raw measurements of length, weight,
The backbone of the children from 11-12 years. n =300
Raw . . .
Data Height Weight Ver_tlcal Normal Length of region H.D curvature Angles of regions :
Height length c T L C T L C T L Estimate
llil%rrcrﬁgt. Cm. Kg. Cm. Cm. Cm. Cm. Cm. Cm. Cm. Cm. Deg. Deg. Deg.
100 17133 59.87 53.70 5570 1342 27.74 1502 400 532 436 161.22 15990 161.65  Excellent
90 167.06  56.64 51.33 5333 1272 2693 1454 371 4.9 406 16058 159.23  160.74  Very Goo
80 162.78  53.41 49.96 5130 1202 2612 1398 341 459 377 160.04 15894  160.23 Good
70 15850  50.19 4759 4930 1132 2532 1309 312 423 347 15974 15850  159.81 Good
60 15423  46.96 45.22 4788 1062 2450 1261 282 386 3.17 15884 15800 15829  Average
50 149.95 4373 43.85 4546  9.92 2370 1164 252 350 247 15802 15717 158.80  Average
40 145.67 4050 41.48 4385 922 2289 1067 222 314 217 157.41 15648 15827  Accepted
30 14140  37.27 39.11 4223 852 2209 971 193 277 198 15626 15562  156.82  Weak
20 13712 34.05 37.74 4062  7.82 21.28 874 163 241 173 15533 15437 15597  Weak
10 132.85  30.08 35.37 3800 712 2047 778 133 204 153 15450 15321 15432  Veryweak
Zero 12857 2759 32.00 3611 643 1966 681 103 150 1.23 15230 151.30 15340  Veryweak
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Discuss: the results of tables (2-4) show that
there are gradual increasing during the aged stages of
research measurements, which are consistent with
results of (Kromeyer et al., 2001) concerning with rates
of anthropometric measurements, where (Butte, et al.,
2007) indicated that it is necessary to follow up the
international norms of growth for children and
adolescence stages and set new norms and standard for
different aged stages. Also tables (5-7) indicate results
of percentile norms to raw data of anthropometric
measurements and postural descriptions of children
aged 9 — 12, where these norms confirm that there are
relationship between anthropometric characteristics
and body composition and selection of physical talent
children (Meszaros, et al., 2000). Anthropometric

Conclusions

The researcher could reach to setting up
norms for some anthropometric characteristics. (height
- weight) and postural descriptions of vertebral column
for children aged 9-12 years.

Recommendations

-Using these norms as a guide for researchers
in posture domain and to detect postural deviations so
as to treat them and as indicator to select juniors for
sports activities.
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