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The body postures of individuals of both sexes
ranging in height from 180 to 195 cm, in the
light of the mora phenomenon
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Abstract

Background Proper muscle tension is an essential element for correct body posture and motion. It should be high
enough to counteract gravity and low enough to provide smooth, selective movement and isolated activity. Improper
muscle tension will disturb the correct development of the body schema. The quality of muscle tension will be
dependent upon the following: genetic factors, localization and the degree of damage to the central nervous system.
The aim of the study was an attempt to determine the value of features describing the body posture of women and
men with a body height of 180 cm to 195 cm.

Methods The research was conducted in a group of 123 people with the body height ranging from 180 to 195 cm,
coming from the entire territory of Poland. The photogrammetric method has been implemented in registering 40
features which are descriptive of body posture.

Results The research results demonstrated that the average thoracic kypnosis angle and the lumbar lordosis as well
as the Alpha, Beta and Gamma angles included in the sagittal planes are located between the upper and the lower
values of normative ranges for both 18 year old males and females. The size of the asymmetry of the axial locomotor
system in coronal and sagittal planes and the pelvis, the height and the width of waist triangles, asymmetry of
shoulder blades and shoulders in coronal and transverse planes was included between the upper and the lower
extremum of normative range.

Conclusions The research material is a representative group for the analyzed body height and sex, because it was
strictly selected in terms of somatic structure, body posture, physical activity and lifestyle. The sizes of the features
describing the body posture of women and men with a body height of 180 cm to 195 c¢m fall within the ranges of the
normative posture features adopted for 18-year-olds diagnosed with the use of the mora projection method.
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Background

Correct body posture ensures proper functioning of the
body, both motor and sensory, therefore control of pos-
tural stability plays a fundamental role for the body. A
person can move efficiently or perform complex manipu-
lative movements without losing balance. However, con-
trary to appearances, the desired posture is the result of
complex processes occurring in the central nervous sys-
tem [1].

Maintaining proper body posture and depth percep-
tion depends upon the feedback, processing and sen-
sory interpretation of the information coming from
three sources: receptors of proprioception - sensitive to
stretching and tightening, balance organ receptors — pro-
viding body balance at the moment of the changing of
the location of the center of gravity, and visual receptors
which cause reactions which allow the maintenance of
the correct body posture in relation to the external envi-
ronment [2-5]. Correct body posture depends upon the
cooperation and interrelationship of the individual body
parts which take part in the implementation of a task, and
postural stability which is to maintain the center of grav-
ity within the confines of the supporting surface [6-9].
Proper muscle tension is an essential element for correct
body posture and motion [10]. It should be high enough
to counteract gravity and low enough to provide smooth.
selective movement and isolated activity. Improper
muscle tension will disturb the correct development of
the body schema. The quality of muscle tension will be
dependent upon the following: genetic factors, localiza-
tion and the degree of damage to the central nervous sys-
tem. Proper motor control will allow one to build active
control of body posture [11]. It is based on the mainte-
nance of a stable position of the centre of gravity, mov-
ing the centre of gravity outside the supporting surface
in the opposite direction to the force applied, and stabi-
lizing the centre of gravity in a new situation. According
to the authors the main condition for proper control of
body posture and control of motion is maintaining lin-
earity. Linearity is the active arrangement of individual
body segments in the axis in relation to the supporting
surface and the force of gravity, as well as the relationship
of the individual elements to each other, adequate to the
implemented task, with the use of proper synergies and
movement sequences [12]. One way to confirm linearity
or its absence is to determine asymmetry in the frontal
and transverse planes and the angular and linear values
in the sagittal curvatures of the spine using points defin-
ing posture (characteristics of the trunk, body weight and
height). Human body is at its fittest when all its compo-
nents are correctly aligned in relation to each other in
terms of biomechanics. In the event that one of the body
parts linearity is displaced, the higher and the lower seg-
ments will aim at compensation. In the improper control
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of body posture the disturbances occur in the neuromus-
cular system and the musculoskeletal one. Coordina-
tion of mobility is improper also in terms of movement
sequences. This is caused by the activation of incorrect
groups of muscles (using improper synergies) which as
a consequence disturb the balance. The lack of proper
activity of muscles in proximal parts of the body, or their
delayed activity, causes an increase of tension in distal
parts of the body. In this way improper body posture is
built. The sequentiality of work of groups of muscles is an
essential element for their developing balance. Improper
body posture is connected with an inability to adjust to
the changing conditions of the surroundings and the task,
which needs the quick adaptation of the correct body
posture to the occurring situation. In the disturbed lin-
earity of the musculoskeletal system the elements of the
body are improperly moved in relation to each other and
to the force of gravity. The center of gravity in relation to
the support surface is also moved. The consequences of
the aforementioned are deficiencies in terms of mobility
in intercostal, glenohumeral, hip, knee and ankle joints
[13].

There are many definitions of correct body posture
in the literature, but only the research by Mrozkowiak
(2015) [14] in a group of 3806 individuals using the pho-
togrammetric method allowed for the description of
its optimal values for each gender and the age group of
4-18.

The previous research by Mrozkowiak (2015) [14]
allowed to determine them in the age group of 4-18
years. The present research in the age group of 18-23
years characterized the values describing the body pos-
ture of women and men with a body height from 180 cm
to 195 cm.

In connection with the above, the aim of this study was
to attempt to determine the value of features describing
the body posture of women and men with a body height
ranging from 180 ¢cm to 195 cm and to assume it as cor-
rect for these individuals, as there are no similar reports
in the literature on the subject. For the purposes of
achieving the research objective, the following research
problems were established: (1) Will the asymmetries in
the frontal and transverse planes in a posture considered
correct not exceed 5 mm? (2) Will the angular and linear
values of the sagittal curvatures of the spine in a posture
considered correct for a body height of 180-195 cm be
within the normative ranges appropriate for each gender
at the age of 18 and the measurement method used.

Regular assessment of body posture has broad clini-
cal significance, including both diagnostic and thera-
peutic aspects. Early detection of postural abnormalities
and appropriate preventive measures can significantly
improve the patient’s health, preventing further health
problems.
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As a result of the research the following research
hypotheses were made: (1) Asymmetries in coronal
and transverse planes will not exceed 5 mm. (2) Angu-
lar and linear sizes in sagittal spine curvatures will be
included within the confines of normative ranges proper
for each sex at the age of 18 and the measuring method
implemented.

Materials and methods

The research was conducted in accordance with the prin-
ciples included in the Helsinki Declaration [15] and for
the Bioethics Committee (KEBN 2/2018. UKW in Bydgo-
szcz) gave consent for its implementation. The criteria for
inclusion in the study were people of both sexes, people
of all ages, living in rural or urban areas, with any nutri-
tional status (BMI), height between 180 and 195 centi-
meters, consent to participate in the study, correct body
statics and symmetry of habitual posture assessed by a
physiotherapist - the author of the study, general good
health assessed subjectively by the respondents, as well
as physical activity at a recreational level. The criteria for
exclusion from the study were height outside the range
of 180-195 centimeters, lack of signed consent to partici-
pate in the study, biomechanical disorders of body statics
and lack of symmetry of habitual posture assessed by a
physiotherapist - the author of the study, lack of decla-
ration of good health, a higher level of physical activity
than recreational. The study was conducted in the period
from 03.06.2019 to 31.10.2019 in a representative group
of 123 people with a height from 180 ¢cm to 195 c¢m, aged
21 to 23. All of them came from northern Poland, which
made the group ethnically homogeneous (Table 1). The
study participants were divided into three categories: I —
people with body height ranging from 180 ¢cm to 185 c¢m,
II — from 186 cm to 189 cm and III — from 190 cm. The
tests were conducted each time in the same conditions,
at the same time of day; between 8:00 and 11:00 by the
same person with over 20 years of experience in diagnos-
ing body posture with the use of projection mora and
using the same research tool. Device manufacturer: Artur
Swierc, CQ Elektronik System, Katy Wroctawskie, Poland
(Sensitivity: 100%, specificity: 45%). The device has a
wide range of applications in the prevention of diseases
of the musculoskeletal system.

Table 1 Characteristics of the examined group in terms of body
height and sex

Category Body height (cm) Sex

Male Female
I 180-185 21 21
Il 186-189 21 20
Il 190 and higher 20 20
Total 62 61

Source: author’s own research
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40 features describing body posture in the area of torso
as well as body weight and height were the subject of the
research (Table 2).

The position for diagnosing body posture with the pho-
togrammetic method consists of a computer and a card,
software, a monitor and a printer, a projecting and receiv-
ing device with a camera to measure selected parameters
of the spine and pelvis. The following measurement
points were marked on the subjects’ bodies: C7 — spinous
process of the seventh cervical vertebra, KP — thoracic
kyphosis, PL — spinal point of transition from kyphosis
to lordosis, LL — lumbar lordosis, S1 — spinous process
of the first sacral vertebra, SP — beginning of the gluteal
cleft, L1,Lp — inferior angle of the scapula (left, right), Ml,
Mp - posterior, superior iliac spines (left, right), T1,T2 —
left waist line, T3,T4 — right waist line B2,B4 — shoulders,
B3,B4 — point of connection of the shoulder line with the
neck, KS — occipital protuberance. It is possible to obtain
a spatial image by displaying a line with strictly speci-
fied parameters on the back of the person being exam-
ined. Lines shown on the skin are distorted depending on
the configuration of the surface. By means of a lens the
image of the person being examined is received by a spe-
cial optical system with a camera and then transferred to
the monitor of the computer. Deformations of the image
of the line registered in the computer’s memory are pro-
cessed by numerical algorithm into a contour map of the
examined area. The aforementioned procedure was fol-
lowed in order to minimize the risk of making mistakes
[14].

Statistical analysis

The data were analyzed using descriptive statistics. The
parameters were described using basic descriptive statis-
tics measurements (the percentage for qualitative vari-
ables, and the mean and standard deviation, median and
quartile ranges for quantitative variables). Basic analyses
in terms of descriptive statistics are presented in Tables 3,
4 and 5. They included calculations of statistical order
values (arithmetic mean, quartiles), dispersion param-
eters (standard deviation) and indicators of symmetry
(coefficient of asymmetry, coefficient of concentration).

Results

Basic descriptive statistics gave a full picture of the dis-
tribution of examined features taking into consideration
sex and three categories: I — measurements results for
individuals with a body height ranging from 180 cm
to 185 c¢m, II — from 186 c¢cm to 189 c¢cm and III — from
190 cm. The average body mass in the following cat-
egories among the men was: 80.92. 85.9 and 92.83 kg
and among the women it was: 81.45, 86.3 and 93.9 kg
(Table 6). The average body height among the men was
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Table 2 List of registered features of the torso, body weight and height

No. Symbol Parameters
Unit Name Description
Sagittal plane
1 Alpha degree Lumbosacral angle
2 Beta degree Thoracolumbar angle
3 Gamma  degree Upper thoracic angle
4 DCK mm Total length of the spine Distance between points C; i S; measured in vertical axis
5 KPT degree Angle of extension Defined as a deviation of the C,-S, line from the vertical line in sagittal
plane
6 KPT - degree Angle of body bent Defined as a deviation of the C,-S, line from the vertical line in sagittal
plane
7 DKP mm Depth of thoracic kypnosis Distance from point LL to point C,
8 KKP degree Angle of thoracic kypnosis KKP =180 - (Beta+Gamma)
9 RKP mm Height of thoracic kypnosis Distance between points C, and PL
10 GKP mm Depth of thoracic kypnosis Distance measured horizontally between the vertical lines passing
through points PL and KP
11 DLL mm Length of lumbar lordosis Distance between points S; and KP
12 KLL degree Angle of lumbar lordosis KLL=180 - (Alpha + Beta)
13 RLL mm Height of lumbar lordosis Distance between points S; and PL
14 GLL- mm Depth of lumbar lordosis Distance measured horizontally between the vertical lines passing
through points PL and LL
Coronal plane
15 KNT- degree Angle of body bent to the side Defined as a deviation of the C,-S, line from the vertical line to the left in
coronal plane
16 KNT degree Defined as a deviation of the C,-S, line from the vertical line to the right
in coronal plane
17 KLB degree Angle of shoulder line. the right one is Angle between the vertical line and the line passing through points B,
higher and B,
18 KLB- degree Angle of shoulder line. the left one is higher
19 UL degree Angle of shoulder blade line. the right shoul-  Angle between the vertical line and the line passing through points £.1
der blade is higher and tp
20 UL- degree Angle of shoulder blade line. the left shoul-
der blade is higher
21 OL degree Lower angle of the left shoulder blade is Different distance between inferior angles from the spinolaminal line
further away measured vertically on the straight lines passing throught points £l and
22 OL- degree Lower angle of the right shoulder blade is tp
further away
23 1T mm Left waist triangle is higher Different distance measured vertically between points T, and T, as well
24 TT- mm Right waist triangle is higher asTyandT,.
25 TS mm Left waist triangle is wider Different distance measured horizontally between the staight lines pass-
26 TS- mm Right waist triangle is wider ing through points T, and T, as well as Ty and Ty
27 KNM degree Angle of pelvic tilt. the right wing of ilium Angle between the horizontal line and the straight line passing through
is higher points M1 and Mp
28 KNM - degree Angle of pelvic tilt. left wing of ilium is
higher
29 UK mm Maximum variation of the spinous process  The biggest variation of the spinous proces from the vertical line starting
to the right from S;. Distance measured in horizontal axis.
30 UK- mm Maximum variation of the spinous process
to the left
31, NK.NK- Number of vertebra which is maximally Number of vertebra which is maximally moved to the left or to the right
32 moved to the left of right in asymmetrical spinolaminal line. counted as number 1. starting from

Transverse plane

the 1st cervical vertebra (C;)
If the arithmetic mean takes values e.g. from 12.0 to 12.5 then it is Ths. if
from 12.6 to 12.9 then it is The.
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No. Symbol Parameters
Unit Name Description
33 UB- degree Angle of protrusion of the left inferior angle  Difference between agles UB, — UB,. Angle UB, included between the
of scapula is greater than that of the right line passing through point £l and perpendicular to the horizontal axis
angle of scapula of the camera and the line passing thorugh points £l and £p. Angle UB,
34  UB degree Angle of protrusion of the right inferior included between the line passing through tp and perpendicular to the
angle of scapula is greater than that of the ~ axis of the camera and the staight line passing through points £p and 1.
left angle of scapula
35  KSM degree Pelvis rotated to the right Angle between the line passing through point Ml and perpendicular to
the axis of the camera and the straight line passing through points ML
and MP
36 KSM- degree Pelvis rotated to the left Angle between the line passing through point Mp and perpendicular to
the axis of the camera and the straight line passing through points ML
and MP
37 L mm Peak of lumbar lordosis Peak of lumbar lordosis
38 PL mm The border of the transition from lordosis to  The border of the transition from lordosis to kyphosis
kyphosis
39 Mc kg Body mass Measurements conducted by means of a digital medical scale 0.5 cm and
40  Wc cm Body weight 100 gram

Source: author’s own research

182.17, 186.4 and 192.58 cm, among the women: 181.6,
186.1 and 191.3 cm (Table 7).

The following part of the chapter indicates the
observed differences for selected, average values of fea-
tures describing the body posture of women and men in
relation to the categories. The observed differences allow
for the indication of certain trends and regularities, how-
ever, these observations require further research and sta-
tistical analyses of the significance of the results found.
As shown in Tables 3, 4 and 5; among the participants of
the research the total spine length (DCK), the length and
the height of lumbar lordosis (DLL, RLL) in the following
categories of the body height increased and the angle of
thoracic kyphosis and lumbar lordosis slightly fluctuated.
Only in case of women the length of lumbar lordosis is
the biggest in the 1st category, smaller in the 3rd cat-
egory and the smallest in the 2nd category. Among the
men the size of Alpha angle, the depth of thoracic kypho-
sis (GKP) and lumbar lordosis (GLL) increases with the
body height. Beta and Gamma angles are the biggest in
the 2nd category, and in the 2nd and the 3rd categories
slightly smaller but at a similar level. Alpha angle among
women has very similar sizes in all three categories. Beta
and Gamma angles are the biggest in the 2nd category, in
the other two it is slightly smaller but at a similar level.
Delta angle is the biggest in the 2nd category, the small-
est in the 3rd category and even smaller in the 1st cat-
egory. The depth of thoracic kyphosis (GKP) and lumbar
lordosis (GLL) is the smallest in the 2nd category. The
depth of thoracic kyphosis is the biggest in the 1st cat-
egory and slightly in the 3rd category. The depths of lum-
bar lordosis is the biggest in the 3rd category, and slightly
smaller in the 1st category. Among the men the biggest
torso asymmetry in sagittal plane (KPT-. KPT) occurs in

the 1st category, the smaller in the 3rd category and the
smallest in the 2nd category. Torso asymmetry (KNT-,
KNT) and pelvis asymmetry (KNM-, KNM) in coronal
plane increases with the body height, while asymmetry of
pelvis in transverse plane (KSM-, KSM) slightly changes.
Among women the biggest trunk asymmetry in sagittal
plane occurs in the 1st category, in other two categories
it is the same or slightly differs (KPT-, KPT). Among the
examined the angle of trunk bending to the left (KN'T-) in
coronal plane shows slight fluctuations, the angle trunk
bending to the right (KNT) increases with the increase of
the body height. It is similar with the asymmetry of pelvis
in transverse plane (KSM-, KSM). Asymmetry of pelvis
in coronal plane (KNM-), where the left wing of ilium is
higher, does not show any bigger fluctuations, however
in cases where the right wing of ilium is higher (KNM)
the biggest asymmetry occurs in the 1st category. In two
other categories it stays at similar, lower level. Among
all the examined asymmetry of shoulders (KLB-, KLB).
inferior angles of scapulas (UL-, UL) and their distance
from spinolaminal line (OL-, OL) in coronal plane and
protrusion in transverse plane (UB-, UB) increases with
the increase of the body height. Among men the asym-
metry in coronal plane of the waist triangles (TT-) and
their width (TT-) where the right one is higher and
wider, slightly increases with the increase of body height.
Among the examined who had a left waist triangle higher
(WT) the asymmetry of height decreased with the height
but the weight (WT) increased. Asymmetrical spinolam-
inal line with left protrusion (UK-) had the highest values
in the 1st category, smaller in the 3rd category and the
smallest in the 2nd category. The apex (NK-) was always
localized between Th7 and Th9. Among the examined
who had the right-side protrusion (UK), the smallest tilt
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was detected in the 1st category, in the 2nd and the 3rd
categories it was bigger and with similar value. The apex
(NK) was always localized between Th8 and Th9. Among
the women who had a higher left waist triangle (TT) the
asymmetry decreased with the height and increased with
the width (TT). In women who had the right waist tri-
angle higher (TT-) it was the greatest in the 1st category,
smaller in the 3rd category and the smallest in the 2nd
category. The biggest width occurred in the 2nd category,
smaller in the 3rd category and the smallest in the 1st
category. Asymmetrical spinolaminal line with left pro-
trusion (UK-) had the biggest values in the 3rd category,
smaller in the 1st category and the smallest in the 2nd
category. The apex (NK-) was always localized between
Th7 and Th8. The examined that had a right-side protru-
sion (UK) the size of tilt decreased with the increased
body height. The apex (NK) was always localized between
Thé6 and Th10.

The values presented as an arithmetic mean show an
average level of the phenomenon’s frequency of occur-
rence. Localization of the unit out of this value does not
mean that the posture is incorrect — it is just different
than the one found in other people of the same sex and
body height, domiciled in this region. The average size of
the angle of thoracic kyphosis and lumbar lordosis and
the Alpha, Beta and gamma angles included in sagittal
plane are located between the upper and the lower size of
normative ranges specified by Mrozkowiak [14] for both
sizes aged 18. Also the size of asymmetry of the axial
system in coronal and sagittal planes. in pelvic plane,
the height and width of waist triangles, the asymmetry
of shoulder blades and shoulders in coronal and trans-
verse planes is included between the upper and the lower
extremum of normative range.

Female
Sd Me Q1 Q3 Kr
39 23 10 42 1
3.1 16.3 50 11.0 06

8.0

Kr
-0.5
-0.6

04

Q3
43
11

Discussion
The aim of this study was to attempt to determine the
value of features describing the body posture of women
and men with a body height ranging from 180 c¢m to
195 cm and to assume it as correct for these individuals.
The analyses of the values of the features describing
the body posture of women and men between 180 and
195 cm in height obtained by the study allowed us to
assume that it is correct, in particular it should be noted
that there are no similar scientific reports in the literature
on the subject, which additionally gives rise to the possi-
bility of confrontation and establishing normative ranges
for other available research groups. The authors, exam-
ining apparently healthy people in a specialist assess-
ment of body posture and the musculoskeletal system,
assumed the limit of asymmetry in the frontal and trans-
verse planes not exceeding 5 mm and also assumed that
the angular and linear values of the sagittal curvatures of
the spine in these people would be within the normative

Q1
1.3
6.0

Me
2.
14.2

Sd
30
14.0

Decriptive statistics

Sex

Male
Category |
247

9.0

Source: author’s own research; A - coefficient of asymmetry, Kr - coefficient of concentration

Table 3 (continued)

Feature
UK
NK
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=S ranges. The study of anthropometric features using des-
ignated points defining the features of the body gave very
specific and accurate values thanks to the use of projec-
tion moiré. Their determination contributed to the con-
clusion that the linearity of the posture was maintained
in the group assessed by the specialist study.

In a study of healthy men aged 51 to 60 years, 23 param-
eters of upper body posture were analyzed in 102 healthy
men aged 51-60 (55.36+2.78) years. The mean height
was 180.76 +7.81 cm with a weight of 88.22+14.57 kg.
The calculated BMI was 26.96 + 3.92 kg/m2. In the usual
upright position, the naked upper body was scanned
three-dimensionally using video-raster stereography. For
all parameters, mean or median values, confidence inter-
vals, tolerance ranges and group comparisons were calcu-
lated, as well as correlations of BMI with physical activity.
Spine parameters showed good exploration of the frontal
plane in the usual standing position. In the sagittal plane,
a slight ventral trunk tilt was observed with an increased
angle of thoracic spine kyphosis and an increased angle
of thoracic flexion. Pelvic parameters showed a clear
symmetry with deviations from the 0° axis within the
measurement error of 1 mm/1°. Scapula height together
with scapula angles on the right and left side described a
slightly elevated position of the left shoulder compared to
the right side. The upper body posture was shown to be
influenced by parameters such as age, height, weight and
BMI [16].

Studies of adults aged 19-29 years using the analysis
<|S 2 of the occurrence of spatial pelvic asymmetry were con-
ducted based on the authors’ original clinical classifica-
tion and the significance of body mass and height for the
analyzed asymmetries. Inclinometric measurements of
selected landmarks of the pelvic girdle were performed in
a sample of 300 young individuals. Then, the occurrence
of spatial pelvic asymmetry was analyzed based on the
authors’ own clinical classification, assuming the symme-
try of the alignment of the iliac crests, anterior superior
iliac spines and greater trochanters as the criterion. All
examined individuals with asymmetry<1 degree were
treated as having a symmetrical pelvis. Asymmetries in
the pelvic region were observed in less than three-quar-
ters of the studied population. A skewed pelvis was found
in less than one-quarter of women and in more than one-
third of men with dominant structural asymmetry. Pelvic
rotation was observed in more than one-third of women
and men with dominant functional asymmetries. No lin-
ear correlations were found between body weight, height
and angle of asymmetry [17].

Due to the great variety of factors that shape body pos-
ture, it was not possible to take them all into account [18].
They occur in different sets, acting in a similar manner or
in a completely different manner so that it is difficult to
determine which the decisive factors were. It is not very

Kr

Q3
5.0
10

2.8

Q1
4.0

Me
4.1
3.1

Female

Kr
-1.0
-0.1

Q3
48
0

Q1
26
6.0

Me
3.1
33

Sd
0.8
28

Descriptive statistics

Sex

Male
Category Il
326

8.0

Source: author’s own research; A - coefficient of asymmetry, Kr - coefficient of concentration

Table 4 (continued)
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RS realistic to specify accurate criteria for correct posture,
taking into consideration all the somatic, psychological
and environmental conditions of postural development.

<53 An additional variable is the fact that the examinations of
posture the actual state was analyzed without taking into
account the recommended factors which had an impact
on its shape [19].

5| 8 A precise border between anatomic variations of angles
of spine curvature accepted as physiological and individ-
ual cases of their sizes which could be treated as incor-
rect has not so far been specified in a satisfying manner.

5= 2 It was accepted that correctly shaped spine curvatures
should be not so large and balanced and their deforma-
tion should be noticeable [20, 21]. This statement is too
general and not precise enough to be satisfactory for arbi-

2o @ trary diagnosis in cases which are on the border between
norms and defects. The subject of consideration is very
complicated and difficult to be defined. There is no con-

ola sensus between evaluations of the features describing

v the spine in the sagittal plane. This refers to evaluations
of the existing features of populations and trends in their

K changes which result in detecting individual cases requir-
£ o o ing more detailed clinical research [22]. In the coronal
= = = plane this is not a problem because the spinolaminal line
which is deviated from the plumb line, the difference in
. the height of shoulders, inferior angles of scapulas, asym-
2|7 I metry of waist triangles and the pelvis will always be
treated as a pathological condition but in the transverse
plane the shape of antero-posterior curvatures there is a
<353 dilemma, in particular in terms of norm-defects. Evalua-
tion of curvatures with a visual assessment does not dis-
s qualify the appropriateness of the evaluation, however, in
o :Ej order to control the state of improvement or deteriora-
oS Y E tion a measurable value is required.
s Obtaining high credibility of diagnostic indicators
:g despite their statistical analysis in the selected population
5 requires also taking into consideration physical aspects
== o|€ . - o
ol- ~|g of the spine and standardization and formalization of the
:'2) research procedures implemented. The variety of tech-
2 niques, methodology and research instruments imple-
2l o é’ mer}ted for specifying geometrigal feature;s describing
MBI habitual posture led to the promotion of various concepts
5 for creating norms describing physiological curvatures of
8 § the spine. In the last few years there were at least a few
:‘5 3|2 ® ?8 ranges for thoracic kyphosis and lumbar lordosis. How-
2 ¢ ever, no uniform standards have been published. The
g E _; reasons for this situation are different techniques of mea-
S . % S § surement implemented and concepts of adjusting anthro-
S ix = 3% _|mo z pometric points which specify the features measured.
S 2lelUlE/m o Normative ranges for children and youths proposed b
2 5 8 y prop Y
S E Mrozkowiak [14] constitute an attempt to standardize the
n | 5 process of measurement and uniforming anthropomet-
% % g ric points proper for the method implemented. This will
s e X 2|3 allow the creation of a common basis for implementing
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=283 comparative analysis of the results obtained in various
research centers. At the same time the author claims that
in biology and medicine the term norm includes also a
N o frame of reference which can be e.g. a numeric charac-
<|e e teristic of population in the form of positional values
and measures of volatility. Limits of norms despite the
appearances of objectivity are always set up in an arbi-
NP o trary way [23], therefore they cannot have features of a
Gle = o norm or a pathology. Permanent breaching norms are
connected with evolution of life systems. It is protected
by a stabilizing form of natural selection and the direc-
o S % o § tional selection changes, breaching the previous one and
2 forming a new one. Things which are normal for one sys-
) tem can constitute an anomaly for another. Transition
% ol < 0 from a norm to a pathology is continuous. It is a con-
5 =8 8K tinuum. Evaluation of results has to depend from out-of
o statistical criteria. Statistics presents only a certain scale
S which shows if there is more or less of something than on
E Tle @ average in a population but does not specify confronta-
2 tion of a norm to pathology. Lack of norms in reference
g to the discussed angles can be seen in the form of a dis-
2 |5 “ tortion of the biomechanical stability of an organ with all
S I_?E_, s s § g the consequences which result from it. However, varia-
£ tions in their sizes which rarely appear in the process of
én ontogenesis do not have to have negative results for the
% e e functioning of an organ. One example of the aforemen-
2 ¥|o oo tioned can be acceptable (up to 10 mm) variations from
S] the spinolaminal line which are located in a limit of phys-
< iological volatility approved as a value x +-3 S which lim-
2 <232 its and closes the area of normality.
£ The antero-posterior features of spines identified by
é 5 the author are equal to specifying postures within the
5 m| 22 s limits of a norm as a proper posture and out of the norm
© Olo © o g as improper posture. In the literature on the subject
é § extremely different opinions have been presented. Some
3 2 people like Minskij [24], Wolanski et al. [25], Iwanowski
g 5 é’ % g é [26], Zeyland-Malawka [21], Lubkowska [27] decided to
- g write about them. The others like Krawanski [28] reject
s ; them claiming that ‘... the shape of a human body reflects
£ 2 the state of human posture but it is not diagnostic in
§ s g g § é terms of categories such as a norm-defect. He also points
< z of the illusiveness of hope for establishing normative
g @ s ranges because research done into this direction dem-
: g 5loy 0 o8 onstrates only that the natural state encompasses a great
5 A R = variety of the shape of a silhouette in each population.
,:C_:) g S Slezynski and Kasperczyk [29] claim that (...) achieving a
{:; . % I % real state of body posture in a population of children and
g 535812 2%8 youths, in particular its more significant elements would
4 SQlZE|® © 0| d . .
=] = make developmental norms easier. It is recommended to
5 3 aim for this and normative ranges should specify the lim-
g " _‘Cg its which occur in the majority of the healthy population,
© % § without developmental deviations is included. Olsze-
58 g wska [30] thinks that specifying limits for individual
=S - ==&
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AR groups, in which an individual should be placed is at best
questionable.
The author thinks that precise specification of the

_ Mmoo proper sizes and limits of variations with reference to
it “|e < physiological curvatures is impossible because the trans-
= fer from proper values to the improper ones is smooth.
i © o — Due to this fact it will be impossible to obtain one objec-
= bt § 8 ré’ tive and reliable angular size. The sizes provided refer
d to protrusion (kyphosis) or intrusion (lordosis) of the
3 spine in sagittal plane which are not always circular seg-
g M o¥ ments. and the degree of flexure of their upper and lower
s bt ® 3 & parts can be different. Therefore, in the diagnostics of
® body posture and its possible correction, the gradient
] term gradient of individual sections of the spine (Alpha,
% NN O Beta and Gamma angles) is more useful. It is noted by
o 285 numerous authors such as Iwanowski [26], Przybylski
£ [31], Skolimowski [32], Sliwa [33], Wolanski [34] and
;E Wojcik [35]. Most often these tilts are described as angles
E w3 e included between lines connecting conventional points
kS on apexes of the curve and the vertical plumb line. This is
g . a simplification because the straight line and the curved
3 = @ — . line of the spine can be different.
; & s|® % & In order to describe more accurate name for the antro-
2 posterior shape of the spine the sizes of the analyzed
o sections of the spine should be provided (DKP, RKP,
S v & DLL and RLL) which is mentioned by Wéjcik [36] and

X o o o .
g Zeyland-Malawka [19]. It must be believed that the total
£ length of the spine (TLS) is the size which completes the
< ~ O 0 set of normative ranges for a full body posture evaluation.
= il It was hypothetically approved that all ‘partial’ angles
S which are included in the angle of thoracic kyphosis or
ki 5 lumbar lordosis are normal when they guarantee proper
% g 3§28 g functioning of the entire spine and they occur most fre-
T - § quently. The sizes of angles of thoracic kyphosis and lum-
3 S bar lordosis provided for both sexes are not constant and
5 SN g do not clearly specify the limits because it is impossible
% 5 8 § 8 é to establish them. There were described as sizes of ana-
< g lyzed features with division into sex and body height.
% ; The sizes of features provided on the basis of the mea-
2 o~ ol B surements collected refer to the examined group domi-
§ 285 6 é ciled in Poland. The research done for another group can
< z give different sizes for the same features. An example of
3 a 5 the aforementioned can be different body postures deter-
% o we 2o § mined as correct for the individual age categories and
5 § £ sexes provided by Wolanski [36] in the measurements
8 e S made in 1957%, 1959% and 1975%. Establishing norms
% :‘é. — w }E‘ on the basis of continuous examination does not solve
g % = 3 S % § g the problem either because as Wolanski [37] claims they
e e - would have to last even several dozen years; however,
'% 3 due to the existing tendency of secular trends they would
g " _‘Cg become obsolete.
~ % 3 Approving one imaginary model for proper body
% g t‘g’ posture. taking into account as a criteria health and fit-
SlS _ - =8 ness is obviously a theoretical assumption which is not
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supported by experimental research and which results
only from the knowledge of pathological symptoms,
co-existing with features of improper body posture. For
instance: big head sticking to the front and deep cervical
lordosis causing pressure on blood vessels deteriorates
vascularization of brain and can cause pain and dizzi-
ness. Pressure on nerve roots can cause pain, numbness
and paresis of arms. Head weight on the posterior wall
of the chest makes work of the respiratory system diffi-
cult. Moreover, irregular burdening of cervical vertebrae
leads to degenerative changes. Similar instances can be
listed for extreme thoracic kyphosis and extreme lum-
bar lordosis, while back flatness means a risk of creating
scoliosis. Starosta [38] writes about the need for a model
(...) correction of body posture is impossible without any
knowledge about it Zeyland-Malawaka and Pretkiewicz-
Abacjew [19] supply the statement by saying that first of
all it is impossible to diagnose it. Nowotny [39] takes into
consideration also a need of reference to one model for
proper body posture.

The applied fragmentary method allows for determin-
ing the values of anthropometric features for women
and men. Maintaining balance and motor coordination
in a standing position is the basis of motor development
[40, 41]. Proper stability in adults is the basic condition
for motor skills in old age. The vertical positioning of the
body axis in relation to the support surface is a charac-
teristic feature of body posture. Maintaining an upright
standing position requires effective control with the
involvement of the sensory and musculoskeletal systems
[42-46].

Conclusions

It can be assumed that the research material consisting
of 123 people is a representative group for the analyzed
body height and sex, because it was strictly selected in
terms of somatic structure, body posture, physical activ-
ity and lifestyle. The sizes of the features describing the
body posture of women and men with a body height of
180 cm to 195 cm fall within the ranges of the norma-
tive posture features adopted for 18-year-olds diagnosed
with the use of the mora projection method. During the
assessment of asymmetry in the frontal and transverse
planes as well as angular and linear values in the sagit-
tal curvatures of the spine, linearity was observed in the
study group.

Studies on body posture standards are of great practi-
cal importance because they allow for the development
of recommendations that can improve health and qual-
ity of life. Based on studies on body posture standards,
educational and preventive programs can be developed
that will help children, adolescents and adults maintain
proper posture. Examples include promoting proper sit-
ting at desks, correcting postural patterns during work,
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teaching ergonomics, and recommendations for physical
activity that supports proper posture (e.g. exercises that
strengthen postural muscles).
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