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Abstract

Introduction: Sagittal spinal curvatures in children are most commonly assessed using isolated measurements, without con-
sideration of compensatory mechanisms in adjacent anatomical segments. Such an approach limits both diagnostic accuracy
and the clinical utility of existing postural classification systems.

Aim of the research: This study presents a comprehensive, nine-type postural classification based on the combined analysis
of thoracic kyphosis and lumbar lordosis values in school-aged children.

Material and methods: A cross-sectional observational study was conducted involving 303 children aged 10-12 years (47.2%
girls). Body posture was assessed using the DIERS Formetric I1I 4D raster stereography system under standardised laboratory
conditions.

Results: Normal posture was identified in 29.0% of participants, whereas postural deviations were present in 71.0%. The most
frequently observed abnormal patterns were reduced thoracic kyphosis with normal lumbar lordosis (21.8%), and reduced
thoracic kyphosis with reduced lumbar lordosis (15.5%). Postures involving increased thoracic kyphosis were less common
(11.0% overall). Statistically significant sex-related differences were found in thoracic and lumbar angle values (p < 0.01);
however, effect sizes were small (d < 0.20). Each posture type was characterised by distinct compensatory features involving
pelvic alignment, hip extension strategies, knee alignment, and foot-loading patterns.

Conclusions: The study confirmed a high prevalence of sagittal postural disturbances in children. The most common pattern
was reduced thoracic kyphosis, frequently co-occurring with reduced lumbar lordosis. The nine-type classification effectively
differentiated postural phenotypes and revealed characteristic multisegmental compensatory mechanisms. Deviations in spi-
nal curvatures were associated with predictable changes in the alignment of the head, shoulders, pelvis, lower limbs, and feet.
Although sex-related differences reached statistical significance, their clinical relevance was negligible. The findings underscore
the need for a multisegmental approach to postural diagnosis and re-education, and the proposed typology constitutes a useful
tool for the early identification of compensatory postural strategies and for planning individualised therapeutic interventions.

Introduction

Body posture in children is the outcome of a com-
plex, dynamic process of neuromuscular maturation,
shaped by multisensory integration, motor unit re-
cruitment, and the organisation of habitual postural
and movement patterns [1, 2]. Postural development
is nonlinear in nature and is influenced by innate
movement variability, the inflow of sensory informa-
tion, and the gradual maturation of central nervous
system control [3-5]. Late childhood is characterised
by accelerated changes in sagittal spinal alignment,
balance strategies, central stabilisation, and the tra-
jectories of motor skill acquisition, which promotes
the consolidation of characteristic postural habits,
movement patterns, and compensatory mechanisms
[4-6]. Posture also constitutes a habitual psychomotor
construct, shaped by biomechanical, environmental,
neurodevelopmental, and to some extent emotional
factors [7-9]. Body posture is not a static alignment
of segments but an emergent property of the entire
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fascial-skeletal system, resulting from the balance
of tensions, tissue adaptations, and neural regulation.
From a tensegrity perspective, the body functions as
a network of compression elements suspended within
continuous tension; therefore, a change in one region
reorganises the entire structure. Established posture
is the product of habit — a tension pattern shaped by
repetitive positions and loads. A lasting change in
posture requires reorganisation of postural tension
and modification of movement habits [1]. Traditional
classifications of postural defects have been based
primarily on sagittal spinal curvature parameters
and basic morphometric features, which has limited
their ability to identify functional and compensatory
mechanisms throughout the entire postural chain
[10, 11]. These approaches have rarely accounted for
the dynamic interactions among vestibular, sensory,
and neuromuscular subsystems that determine bal-
ance control, intersegmental coupling, and long-term
postural stability [12-17]. In response to these limita-
tions, a new nine-type postural typology was devel-
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oped, integrating measurements of thoracic kyphosis
and lumbar lordosis angles with an analysis of pos-
tural, movement, and compensatory patterns involv-
ing the spine, pelvis, hip joints, knees, and feet [18].
Such an approach enables posture to be interpreted
not as a static segmental alignment but as the out-
come of complex stabilisation mechanisms, postural
synergies, and adaptive responses to mechanical
loading [19-21]. Compared with classical postural
concepts — such as segmental assessment according
to Kendall [21, 22], movement impairment classifica-
tion according to Sahrmann [23], muscle imbalance
patterns and diagnostic reasoning described by Janda
[24-26], or the directional mechanical classification
of McKenzie [27-29] - the nine-type system broad-
ens the scope of clinical interpretation by integrating
morphological, neuromotor, and functional assess-
ment. Contemporary theoretical frameworks further
emphasise the role of global muscular coordination,
diaphragmatic function, trunk stabilisation strategies,
and intersegmental compensations in postural con-
trol [30, 31]. Despite extensive research on postural
development in children, significant knowledge gaps
remain. Previous studies have typically focused on
isolated components of postural control, without
considering interactions between sensory regulation,
compensatory motor strategies, and population-level
distribution patterns of postural phenotypes [32, 33].
Consequently, there has been a need to develop a di-
agnostic classification that integrates angular mea-
surements with functional interpretation.

Aim of the research

The present study aims to address this gap by ap-
plying a novel nine-type postural classification in
children. The objective of the study was to analyse
the prevalence and characteristics of postural types in
children aged 10-12 years using this new nine-type
classification, based on measurements of thoracic
kyphosis and lumbar lordosis combined with an as-
sessment of accompanying postural, movement, and
compensatory patterns.

Material and methods
Research hypotheses

H1. The majority of children aged 10-12 years will
present with postural deviations, and the proportion
of normal posture (defined as normal thoracic kyphosis
and normal lumbar lordosis) will be lower than 40%.

H2. The most frequently observed postural types
will be those with reduced thoracic kyphosis (types
1-3), confirming the usefulness of the nine-type clas-
sification in detecting subtle postural deviations not
identified by traditional assessment systems.

H3. Each postural type will be associated with
distinct postural and movement patterns, including
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the dominance of specific muscle groups and charac-
teristic stabilization strategies.

H4. Postural abnormalities will co-occur with com-
pensations in distal segments (pelvis, hip joint, knee,
and foot), in accordance with the concept of the multi-
segmental functional chain.

The study included 303 children aged 10-12
years, coThe study included 303 children aged 10-12
years, comprising 143 (47.18%) girls and 160 (52.82%)
boys. The largest group consisted of 10-year-old chil-
dren (43.85%), followed by 11-year-olds (35.55%) and
12-year-olds (20.60%).

The sample size was considered sufficient to ensure
adequate statistical power and reliable subgroup analy-
ses, with an estimated margin of error of approximately
+5% at a 95% confidence level.

Participants were randomly recruited from local
primary schools, with stratification by age and sex to
ensure sample representativeness. Inclusion criteria
were as follows: age 10-12 years, absence of diagnosed
spinal or neurological disorders, ability to cooperate
during the examination, and written informed consent
from a parent or legal guardian, as well as assent from
the child. Exclusion criteria included a history of spinal
surgery, ongoing orthopaedic treatment, neurological
disorders, and lack of consent.

The study was conducted at the Posturology Labo-
ratory of Jan Kochanowski University in Kielce, in ac-
cordance with the Declaration of Helsinki, and was
approved by the University Bioethics Committee (de-
cision No. 5/2015).

Body posture was assessed using the DIERS For-
metric III 4D system, based on raster stereography.
This method enables radiation-free three-dimensional
reconstruction of the back surface and automatic cal-
culation of postural and spinal curvature parameters.

All measurements were performed in a darkened
room. Participants stood barefoot in a natural, relaxed
standing position at a distance of approximately 2 m
from the device. Two measurements were obtained for
each participant, and the most representative result was
selected for analysis.

Additionally, a standardized clinical examination
was conducted to assess posture, compensatory mecha-
nisms, muscle tone, and joint range of motion. Data
acquisition was performed using DiCAM software in
the “Average measurement” mode, which records 12
consecutive images and calculates mean values, thereby
increasing measurement reliability.

All procedures were conducted by trained person-
nel without the use of skin markers. Sagittal spinal pa-
rameters were analysed, including the maximum tho-
racic kyphosis angle, maximum lumbar lordosis angle,
and the location of their apices. All data were exported
directly from the software to an electronic database.

Raster stereography demonstrated good agreement
with radiological measurements. Reference values for
thoracic kyphosis (42-55°) and lumbar lordosis (33-47°)
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were applied. Based on these values, each participant’s
posture was classified into one of nine sagittal posture
types derived from combinations of kyphosis and lor-
dosis values [9, 34-36].

Statistical analysis

Statistical analyses were performed using Statistica
13.3 PL software. Data distribution was assessed using
the Kolmogorov-Smirnov and Shapiro-Wilk tests.
Depending on distribution characteristics, paramet-
ric or nonparametric tests were applied. Between-sex
comparisons were conducted using the independent-
samples Student’s t-test, and effect sizes were calculat-
ed using Cohen’s d. Frequencies and percentages were
calculated for qualitative variables. The level of statis-
tical significance was set at p < 0.05.

Results

Characteristics of postural abnormalities
according to the authors’ original typology

The application of reference ranges for thoracic
kyphosis (42-55°) and lumbar lordosis (33—-47°) made
it possible to distinguish nine distinct and clinically
relevant posture types, each defined by a specific
combination of sagittal spinal curvatures. The first
group comprises postures with reduced thoracic ky-
phosis (K < 42°), which may be accompanied by re-
duced, normal, or increased lumbar lordosis (L < 33°,
33° < L < 47° L > 47°). When thoracic kyphosis falls
within the normative range (42° < K < 55°), lumbar
lordosis may likewise present as reduced, normal,
or increased. The final category includes postures
with increased thoracic kyphosis (K > 55°), in which
lumbar lordosis may again be below normal, with-
in the reference range, or exceed normative values
(L <33%33°<L<47°L>47°). This classification sys-
tem enables clear and consistent assignment of pos-
ture types based on well-defined morphological crite-
ria and provides an important framework for clinical
assessment, diagnostic decision-making, and biome-
chanical interpretation of postural deviations. Table 1

Table 1. Body posture variables in the entire study group

presents descriptive statistics for five posture-related
variables in the entire study sample (N = 303). For
each variable, the mean (X), standard deviation (SD),
median (Me), minimum (Min), and maximum (Max)
values, as well as two-sided 95% confidence intervals
(95% CI), are reported. The mean value of the kypho-
sis apex (KA, VP-DM) was —131.570 mm (SD = 27.833),
with the negative sign resulting from the reference
coordinate convention adopted by the DIERS system.
The mean maximum thoracic kyphosis angle ICT-ITL
was 43.348° (SD = 9.406), while the mean value
of the thoracic kyphosis angle VP-ITL was 40.316° (SD
= 9.751). The mean maximum lumbar lordosis angle
ITL-ITS was 40.263° (SD = 9.321), and the mean val-
ue of the lumbar lordosis angle ITL-DM was 36.654°
(SD = 9.163). For all analysed variables, minimum
and maximum values and the limits of the 95% confi-
dence intervals are also provided (Table 1).

Table 2 presents a comparison of five posture-
related variables between girls and boys. For each
variable, the mean value (X), standard deviation (SD),
sample size (N), t statistic, degrees of freedom (df),
p-value, F statistic with its corresponding p-value (test
of homogeneity of variance), and effect size expressed
as Cohen’s d are reported. Statistically significant sex-
related differences (p < 0.05) were observed for all
analysed parameters: the kyphosis apex KA (VP-DM)
(mm) (p = 0.00198), the maximum thoracic kyphosis
angle ICT-ITL (°) (p = 0.00610), the thoracic kyphosis
angle VP-ITL (°) (p = 0.00855), the maximum lumbar
lordosis angle ITL-ITS (°) (p = 0.00453), and the lum-
bar lordosis angle ITL-DM (°) (p = 0.00742). Cohen’s
d values ranged from 0.0046 to 0.1499, indicating very
small effect sizes (Table 2).

Table 3 presents a structured classification of nine
distinct body posture types defined on the basis of an-
gular measurements of two sagittal spinal parameters:
thoracic kyphosis and lumbar lordosis. Each category
is defined by a specific combination of threshold nu-
merical values, allowing for standardised assignment
of participants to clearly delineated postural groups.
The first column lists posture types numbered from

ITL-DM [°]

Variable N Mean (X) SD Median (Me) Min Max -95% Cl  +95% CI
Kyphosis apex KA 303  -131.570 27.833 -132.89 -203.67 -36.64 -134.727  -128.413
(VP-DM) [mm]

Thoracic kyphosis angle 303 43.348 9.406 43.71 17.54 70.05 42.281 44.415
ICT-ITL (max) [°]

Thoracic kyphosis angle 303 40.316 9.751 40.93 11.48 64.22 39.210 41.422
VP-ITL[]

Lumbar lordosis angle 303 40.263 9.321 40.31 9.44 66.57 39.205 41.320
ITLITS (max) [°]

Lumbar lordosis angle 303 36.654 9.163 36.67 7.55 63.21 35.614 37.693
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Table 2. Differences in body posture parameters between girls and boys

ITL-DM [°]

Variable Mean Mean SD SD N N t df P-value F Cohen’sd
(girls) (boys) (girls) (boys) (girls) (boys) ratio

Kyphosis apex KA -126.348 -136.233 30.352 24.543 143 160 3.120 301 0.00198 1.529 0.1499

(VP-DM) [mm]

Thoracic kyphosis 41.781 44748 9.210 9.388 143 160 -2.762 301 0.00610 1.039 0.0132

angle ICT-ITL (max) [°]

Thoracic kyphosis 38.757 41.708 9.332 9935 143 160 -2.647 301 0.00855 1133 0.0436

angle VP-ITL[°]

Lumbar lordosis angle  41.870 38.827 9.177 9.241 143 160 2.861 301 0.00453 1.014 0.0046

ITL-ITS (max) [°]

Lumbar lordosis angle  38.145 35322  9.032 9102 143 160 2.696 301 0.00742 1.016 0.00527

KA — kyphosis apex, ICT-ITL — maximum thoracic kyphosis angle, VP-ITL — thoracic kyphosis angle, ITL-ITS — maximum lumbar lordosis
angle, ITL-DM — lumbar lordosis angle, t — Student’s t statistic, df — degrees of freedom, F — Fratio, d — Cohen’s effect size.

Table 3. Classification of sagittal body posture types

No. Posture type

Reduced kyphosis, reduced lordosis
Reduced kyphosis, normal lordosis
Reduced kyphosis, increased lordosis
Normal kyphosis, reduced lordosis
Normal kyphosis, normal lordosis
Normal kyphosis, increased lordosis
Increased kyphosis, reduced lordosis
Increased kyphosis, normal lordosis

O 0 N o0 1T A W N =

Increased kyphosis, increased lordosis

Thoracic Lumbar Kyphosis and lordosis
kyphosis (K) lordosis (L) angles
<42° < 33° K< 42°%L<33°
<42° 33-47° K< 42°%33<L<47°
<42° > 47° K<42°%L>47°
42-55° <33° 42 <K<55%L<33°
42-55° 33-47° 42 <K<55%33<L<47°
42-55° > 47° 42 <K<55%L>47°
> 55° <33° K'>55%L < 33°
> 55° 33-47° K'>55%33<L<47°
> 55° > 47° K> 55%L>47°

one to nine. The second column provides a descrip-
tive name for each type, reflecting the relationship
between the magnitude of thoracic kyphosis and lum-
bar lordosis. Thoracic kyphosis values are shown in
the third column and categorised into three ranges:
< 42°, 42-55° and > 55°. The fourth column presents
lumbar lordosis values, also divided into three ranges:
< 33° 33-47° and > 47°. The final column contains
the corresponding combined angular criteria for both
parameters, expressed in abbreviated form (K - ky-
phosis, L — lordosis). Posture types 1-3 include clas-
sifications characterised by thoracic kyphosis values
below 42° combined with one of the three lumbar lor-
dosis ranges (i.e. < 33°, 33-47°, or > 47°). Types 4-6 re-
fer to postures in which thoracic kyphosis falls within
the normative range (42-55°), while lumbar lordosis
assumes values from each of the three defined ranges.
Types 7-9 comprise classifications in which thoracic
kyphosis exceeds 55°, with concurrent differentiation
of lumbar lordosis according to the three threshold
categories. In summary, the table organizes mutually
exclusive posture types derived from the simultane-
ous assessment of sagittal alignment of the thoracic

and lumbar segments of the spine. The presented
structure enables repeatable and unambiguous cat-
egorization of sagittal spinal morphology and allows
for quantitative differentiation of nine specific pos-
tural patterns (Table 3).

Table 4 presents data on the distribution of nine
sagittal postural patterns in girls (ni;, N;) and boys
(n2, N), expressed as percentages with two-sided 95%
confidence intervals (95% CI). For each posture type,
the parameters of the structure test are reported, in-
cluding p, q, n, u, and the empirical significance level
p(o), aswell as the effect size calculated using Cohen’s d.
The proportions of individual posture types in
the group of girls (n:/N;) ranged from 0.70% (NK-RL
and IK-RL) to 28.87% (RK-NL), whereas in the group
of boys (n2/N;) they ranged from 1.26% (RK-IL) to
32.08% (NP). The confidence intervals for the propor-
tions showed considerable variability and, in several
categories, included negative lower bounds (e.g. —0.24
to 1.65 for NK-RL in girls and —0.01 to 2.52 for RK-IL
in boys), which results from the method used to es-
timate confidence intervals for low-frequency events.
In some cases, the upper limits of the 95% CI exceed-
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Table 4 presents the number (n), total sample size (N), and percentage (%) of girls (n1, N1) and boys (n, N) classified into nine sagittal body posture types. Posture types (abbreviations):

RK-RL — reduced kyphosis/reduced lordosis, RK—=NL — reduced kyphosis/normal lordosis, RK—IL — reduced kyphosis/increased lordosis, NK=RL — normal kyphosis/reduced lordosis, NP — nor-

2.161
0.042

75

160

10
11

2
10

75

160

4.14
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mal physiological spinal curvatures, NK—=IL — normal kyphosis/increased lordosis, IK=RL — increased kyphosis/reduced lordosis, IK~NL — increased kyphosis/normal lordosis, IK—IL— increased

kyphosis/increased lordosis. Statistics: =95% Cl/ +95% Cl — confidence interval limits, p, g, n, u — parameters of the structure test, o — p value, Cohen’s d < 0.20 — negligible effect. (All values are

presented without interpretation, statistically significant differences are indicated at p < 0.05.)

ed 30% (e.g. 37.37 for NP in boys). The p-values ob-
tained in the structure analysis ranged from 0.040 to
0.289. Statistically significant sex-related differences
in distribution (p < 0.05) were observed for selected
posture types, including RK-IL (p = 0.047), IK-RL
(p = 0.046), and IK-NL (p = 0.040). The values of the g
parameter ranged from 0.711 to 0.960, whereas the
n parameter remained constant at 75 for all analysed
types. The values of the u statistic ranged from 0.042
to 3.511, and the empirical significance level p(a) var-
ied from 0.00045 to 0.96637. Effect sizes calculated
using Cohen’s d ranged from 0.00240 to 0.20380.
The smallest effect sizes were observed for the IK-IL
(d = 0.00240), IK-RL (d = 0.00894), and RK-RL
(d = 0.01168) types, whereas the largest were found
for NK-RL (d = 0.20380) and RK-IL (d = 0.17135), in-
dicating very small to small effect sizes (Table 4) (Figu-
res 1-9).

Discussion

Body posture, although influenced by genetic fac-
tors, is largely shaped by environmental conditions,
which account for its developmental variability and
pronounced interindividual differences. The postural
abnormalities observed in children should primar-
ily be attributed to disturbances in the development
of antigravity mechanisms responsible for effective
resistance to gravitational forces. The antigravity sys-
tem, functionally integrated with the central nervous
system, plays a key role in regulating postural tone,
postural control, motor coordination, and the integra-
tion of posture and movement [37-41]. Properly de-
veloped postural tone enables efficient stabilization
against gravity and supports proximal stability with
precise distal mobility [42-45].

Disruptions in these mechanisms reduce stabili-
zation capacity and trigger compensatory strategies,
including passive stabilization through periarticular
structures or excessive proximal or distal fixation
[46—48]. These compensations, particularly evident in
upright posture, propagate through the spine, pelvis,
and lower limbs in a chain-reaction manner, leading
to asymmetrical alignment and uneven load distribu-
tion [49-52]. During critical developmental periods,
such mechanisms may contribute to the progression
of postural defects [53-55].

The present study demonstrated that mean values
of thoracic kyphosis and lumbar lordosis in most chil-
dren deviated from ranges considered typical for this
age group, while wide confidence intervals confirmed
substantial morphological heterogeneity. These find-
ings indicate that postural development in late child-
hood is nonlinear and reflects interactions between
neuromotor maturation, reorganization of stabiliza-
tion strategies, and environmental and lifestyle fac-
tors [56-58]. Consequently, posture assessment based
solely on isolated angular parameters is insufficient



and should be complemented by analysis of interseg-
mental relationships and compensatory mechanisms.

Although some sex-related differences reached sta-
tistical significance, their very small effect sizes limit
clinical relevance, suggesting that these differences
reflect functionally equivalent stabilization strategies
rather than true structural distinctions. This observa-

B

Figure 1. Reduced thoracic kyphosis
and reduced lumbar lordosis

(K < 42° L < 33° 33° <L <479

Figure 4. Normal thoracic kyphosis
and reduced lumbar lordosis
(42° <K <55°%L <339

Figure 2. Reduced thoracic kyphosis
and normal lumbar lordosis (K < 42°;

Figure 5. Normal thoracic kyphosis
and normal lumbar lordosis
(42° <K <55°%33°<L<47°

Jacek Wilczynski

tion calls into question the validity of sex-specific pos-
tural norms in school-aged children.

The proposed nine-type classification extends tra-
ditional binary approaches by encompassing the full
spectrum of sagittal spinal configurations and their
functional interrelationships. Reduced thoracic ky-
phosis, often coexisting with normal or decreased

Figure 3. Reduced thoracic kyphosis
and increased lumbar lordosis
(K < 42°% L > 47°)

Figure 6. Normal thoracic kyphosis
and increased lumbar lordosis
(42° <K <55°%L>47°
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Figure 7. Increased thoracic kyphosis
and reduced lumbar lordosis
(K> 55°% L <339

lumbar lordosis, was the most prevalent pattern. This
finding is consistent with reports linking prolonged
sitting, low physical activity, and reduced postural
muscle endurance to the flattening of physiological
spinal curvatures [59-60].

Segmental analysis confirmed that deviations in
spinal alignment are associated with predictable com-
pensations throughout the postural chain, involving
the head, pelvis, and lower limbs [61]. From a clini-
cal perspective, the nine-type classification provides
a practical framework for identifying dominant com-
pensatory mechanisms and planning individualized
interventions.

Given the high plasticity of the postural system in
this age group, early diagnosis and targeted therapy
may substantially enhance preventive and therapeu-
tic outcomes [62]. Raster stereography offers a valu-
able, noninvasive tool for monitoring posture over
time. Future research should include longitudinal
studies and multivariate analyses, as well as the ap-
plication of machine learning techniques to improve
automated postural classification and personalized
intervention strategies.

Conclusions

The results of the study provide coherent con-
firmation of all four hypotheses and underscore
the functional nature of sagittal postural disturbanc-
es in children aged 10-12 years. In accordance with
hypothesis H1, optimal sagittal alignment was iden-
tified in only a minority of participants, indicating
that postural deviations during this developmental
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Figure 8. Increased thoracic kyphosis
and normal lumbar lordosis
(K > 55° 33° < L < 47°

Figure 9. Increased thoracic kyphosis,
increased lumbar lordosis
(K> 55°%1L>47°

period are a common phenomenon. The predomi-
nance of reduced thoracic kyphosis — most frequently
co-occurring with normal or decreased lumbar lordo-
sis — confirmed hypothesis H2 and is consistent with
current evidence linking sedentary behaviour and
insufficient endurance of postural muscles to the flat-
tening of physiological spinal curvatures. The nine-
type posture classification applied in the study en-
abled precise differentiation of postural phenotypes
and revealed distinct compensatory mechanisms
characteristic of individual configurations, thereby
confirming hypothesis H3. These mechanisms in-
cluded predictable changes in the activity of global
and segmental muscles, as well as specific alignment
patterns of the trunk, pelvis, and lower limbs. Fur-
thermore, in line with hypothesis H4, sagittal spinal
deviations were accompanied by multisegmental
compensations involving the head, pelvis, hip and
knee joints, and foot-loading strategies, highlighting
the interdependent nature of postural control and
the functional coupling of body segments. Although
sex-related differences in angular parameter values
reached statistical significance, their small effect sizes
indicate limited clinical relevance and suggest that
environmental and behavioural factors play a greater
role than biological sex in shaping posture. Taken to-
gether, the findings indicate that sagittal posture in
late childhood is highly dynamic and should be as-
sessed using an integrated, multisegmental approach
rather than through isolated analysis of individual
spinal curvatures. The proposed nine-type typology
constitutes a clinically useful tool for identifying dys-



functional postural strategies, improving early detec-
tion of maladaptive patterns, and planning targeted,
individualised therapeutic interventions.
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