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SUMMARY
Background. Idiopathic scoliosis is a disease caused by a deformity of the spine and is
frequently found during adolescence. Sports, and so the training of motor skills and
proprioception, could have a positive influence on the perception of the body schema and
scoliotic deformity. Methods. We designed an observational study in which we recruited
young patients with scoliosis. Analysis of the scoliotic radiographic curve was conducted
with specific radiograph examination. The giving of the spine silhouette to the patient
allowed the patient to quantify his/her perception of the scoliotic curve. Results. We
recruited 106 young patients with scoliosis (mean age: 14.1 ± 2.2 years; age range: 8-18
years), with at least one scoliotic curve. 37.7% of the sample performed one or more of
the following sporting activities: swimming, dance, gym, football, volleyball, martial arts,
tennis and athletics. 34.8% of the sedentary patients reported that they did not sense their
existing scoliotic curve compared to 17.5% of those who did sports (p=0.05). Conclusion.
There exists a circular relationship between physical activity, physical self-concept and
motorial abilities. However, there did not emerge a greater perception of young athletes
compared to sedentary adolescent regarding the characteristics of their own column.
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BACKGROUND
Idiopathic scoliosis is a deformity associated with structural deformity of the spine and is characterized by lateral
curvature and vertebral rotation which push the ribs on the
convex side of the curve (1). It develops during puberty and
affects 1–3% of the population aged 10–16 years (2). Scoliosis causes multiple trunk deformations that can affect a
person’s perception of their body (3). Cosmetic impairment
is noteworthy in persons with idiopathic scoliosis (IS). The
perception of one’s body is influenced not just by postures,
visual, vestibular and proprioceptive inputs, but also by
cognitive, behavioural, emotional factors. The body schema
is the sense-perception mental representation of one’s body,

whereas the image of the body is the integration of the body
schema in the cognitive socio-emotional context.
Body image is the mental image formed from the size
and shape of one’s own body (4). It is a multidimensional
construct that encompasses feelings, thoughts and behaviour
concerning physical attributes (5,6). Anatomically the body
schema is situated in the cortex of the right parietal lobe
and it is in a functional connection with the areas dedicated to vision and spatial recognition and with the motor and
sensory function areas. The organization of the body schema is therefore influenced by proprioceptive and exteroceptive activities. The structuring of the body schema takes
place thanks to movement and delineates a solid relation225
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ship between the body image and the coordination of action,
i.e. the body and the movement. In this way the body image
reflects a dynamic representation that changes according to
the actions, emotions and feelings of the individual. Consequently, perceived body image is an important factor when
assessing health-related quality of life of the individual (7).
Positive body image perception leads to a sense of efficacy,
self-determination, personal acceptance and self-acceptance,
which are linked to the development of self-esteem.
In general, the severity of scoliosis is indicated by some
deformity parameters. However, this is not often the
patient’s primary concern (8). Patients as well as their
parents and peers visualize the scoliosis deformity as a body
image disturbance. The location of the main curve apex and
the number of curves may affect the patients’ self-image
score (9). Adolescents with scoliosis are more likely to be
dissatisfied with their appearance and fear that their bodies
are developing abnormally with respect to adolescents without scoliosis (10). The negative effect of spinal deformity
on perceived self-image and appearance appears to be the
predominant clinical symptom and cause for treatment in
adolescent IS (AIS). In addition to the structural deformity
of the spine, also therapeutic approaches, such as the need
to wear an orthosis for many hours in a day, can have a negative effect on the aesthetic appearance of the body, leading
to physical and psychological discomfort (11).
Research has demonstrated that body disfigurement,
which can be seen in AIS, can have a consistent negative
effect on the development of an individual’s body image.
This, in turn, can additionally result in decreased self-esteem and social confidence along with increased anxiety,
depression and stress (12).
The critical moments of postural genesis, in which a variety
of deformations appear, are the so-called periods of rapid
growth. In these stages, the child’s lifestyle changes. There
are also modifications in the psyche and personality. Growth
is a particularly delicate phase of life and dissatisfaction
with one’s body may occur (13-16). Childhood and adolescence are basic steps for the development of one’s personal
identity (17), which also involves the construction of one’s
own body image. The physical and psychological changes
that occur in the growth phase can have a negative effect
on the perception of body image (18). The central nervous
system must adapt to the rapid growth of the skeleton and,
in some cases, muscle receptor and adaptive systems may
fail (19). Children with physical disorders do not accept
their appearance. The onset and evolution of scoliosis at this
phase of one’s life makes scoliosis patients more vulnerable to developing a distorted perception of their own pathological spine. SOSORT (the International Scientific Society
on Scoliosis Orthopaedic and Rehabilitation Treatment)
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experts proposed aesthetics as the first morphological goal
of treatment (20). The visual correction of external deformation is an important issue in proprioception and in the
rehabilitation of idiopathic scoliosis (21).
In a previous study it was found that children suffering from
scoliosis have a distorted perception of their spine, especially when the curve is in a thoraco-lumbar region, with
angular values greater than 15 degrees, in the presence of
a double curve, in patients with lumbar pain, with familiarity for scoliosis and a lower Risser score (22). In addition
to use of orthosis, sports activities are recommended in the
treatment of scoliosis since they can help young patients to
become aware of their own proprioceptive component (23).
The aim of this study is to analyze if sports activities can
improve the perception of the image of one’s own column in
young people suffering from scoliosis.

MATERIALS AND METHODS
We designed a prospective observational study that
involved young patients evaluated at our Orthopedic Unit
in the period between January 2017 and December 2017.
Individuals and their parents, if they were underage, were
instructed regarding the study procedures and gave their
informed consent. The project was approved by the local
ethics committee (study n. 5762; code n. 0084705). The
research was conducted ethically according to international
standards and as required by the journal (24).
Patients on that list were only recruited if they met the
following inclusion criteria:
a) Age between 8 - 18 years. We chose 18 years as the cut-off
value because it is usually the age required to include
patients in “adult” scoliosis registries;
b) Idiopathic scoliosis. Scoliosis, defined as a lateral spinal
curvature between 10° and 45°. This cut-off value of 45°
was chosen because at this magnitude, surgical treatment
is usually recommended (25);
c) Informed consent form signed by the patient or legal
guardian (in the case of minors).
Patients who met the following criteria were excluded from
the study:
a) Prior surgical procedure (any);
b) Indication for the surgical treatment of scoliosis;
c) Delayed neuro-psychomotor development;
d) Failure to attend the research interview;
e) Presence of other neurological or orthopedic conditions
involving the vertebral column or limbs.
All patients involved in this study underwent a treatment
program according to the Italian guidelines, which are in
Muscles, Ligaments and Tendons Journal 2019;9 (2)
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agreement with current International guidelines (20,26).
Type, intensity and duration of treatment were individually defined according to the AIS severity. All the patients
included in the study underwent a medical examination,
including objective examination and radiographic evaluation and received a questionnaire to evaluate the perception
of their scoliotic curves, adapting a spine silhouette chart
already used in a previous work published in literature22.
Section 1: collection of demographic information consisting
of these parameters: sex (male/female), age, menarche (yes/
no), age of menarche, sport practice (yes/no), and, in the
case of a positive answer to sports practice which sport, how
many months, for how many hours a week.
Section 2: analysis of scoliotic curves, by studying a full
radiograph of the column, considering the scoliotic curvature (from the most cranial to the caudal), the seat (dorsal,
dorsal-lumbar, lumbar) of each curve, the side of the
convexity (right/left), the degrees of Cobb angle (27). To
measure these angles, the physician drew lines manually
onto a hardcopy radiographic film of the end vertebrae and
used a protractor to measure the angles (28). Intraobserver reliability was good to excellent for determining the end
vertebra (kappaa = 0.69-0.88) with 83.5% intraobserver
agreement., while interobserver reliability was poor (kappaa
= 0.26-0.39) for each vertebral level, with interobserver

agreement for only 48.7% of end vertebra (29). The literature attributes excellent intra- and inter-observer reliability
with Intraclass Correlation Coefficient >0.75, also in relation to new technical procedures (digital computer-assisted,
automatic, and smartphone app techniques (30).
The spine silhouette chart was used to estimate one’s own
spine image perception (figure 1). This chart was proposed
by Picelli et al. in a previous paper (22) and we adapted their
spine silhoulette images. The chart consists of 63 images
showing a series of scoliotic curves involving three segments
of the spine (1st row: scoliosis present in the dorsal seat; 2nd
row: scoliosis present in the lumbar region; 3rd row: scoliotic curve present in the lumbar region). Each line encloses 21 silhouettes in the rear view. At the center of the line
there is shown a column without scoliosis, while moving to
the right and left are progressively shown spines with curves
with a increasing homolateral convexity (with a gap of 5°
between two successive figures) up to a maximum of 50°
Cobb. On the day of the visit the individuals marked one
or more silhouettes that were most similar to their current
spine image. The assessment took place individually under
the supervision of the same trained research assistant. All
study individuals received the same verbal instructions and
explanation to reduce misunderstanding. Eventual doubts
and questions were clarified before the questionnaires were

Figure 1. The spine silhouette (scale) chart, containing 63 images, that was shown to the subjects of the study. In the first line
the seat of the scoliotic curve is dorsal, in the second line it is lumbar, in the third line it is double (dorsal and lumbar). Each
line enclose 21 silhouettes: at the center of the line is showed a column not having scoliosis, while moving to the right and left
are progressively showed spines with curves with a increasing homolateral convexity. The image was reprinted of figure 1 in
adapted form from Picelli A, Negrini S, Zenorini A, Iosa M, Paolucci S, Smania N. Do adolescents with idiopathic scoliosis have
body schema disorders? A cross-sectional study. J Back Musculoskelet Rehabil. 2016;29(1):89-96. doi: 10.3233/BMR-150602,
with permission from IOS Press and the Authors. The publication is available at IOS Press through http://dx.doi.org/10.3233/
BMR-150602.
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filled out. The instruments also contained written instructions on how to use them. During the application of the
instruments, there was no communication between individuals or of the patients’ parents and there was no time limit
imposed. The researcher who measured x-rays was unaware
of the spine silhouette chart.
The completed forms were placed on a database created with
Office Excel software and analyzed with Office Excel and
Stata SE14 Software. Continuous variables were expressed
as mean, standard deviation and range, categorical variables
as proportions. The normality of continuous variables was
evaluated and, for those not distributed normally, a normalization model was performed using the logarithmic function.
To compare the averages by gender and playing sports (yes/
no), the student t-test (parametric) and the Wilcoxon Ranks
(non-parametric) test were used. For the comparison of the
proportions between gender and sport playing, the k-square
test and the Fisher test were used. The K test of agreement
was used to evaluate the accordance between the actual site
and the perceived site of the curve convexity and between the
actual convexity and the perceived convexity of each scoliotic
curve. Univariate logistic analysis was used to determine the
relationship between each of the following outcomes: correct
patient perception of the seat of the first scoliotic curve,
correct patient perception of the Cobb angle of the first scoliotic curve, correct patient perception of the convexity of the
first scoliotic curve, patient’s perception of a curve that does
not exist, non-perception of the patient of a curve that exists
and respectively age, gender, sport playing (yes/no), months
of sport activities practiced and hours in a week spent practicing that sport. The ORs (Odds Ratio) with IC 95% and the
test z score were calculated. A multivariate logistic regression
model was constructed, using as outcomes: correct patient
perception of the seat of the first scoliotic curve, correct
patient perception of the Cobb angle of the first scoliotic
curve, correct patient perception of the convexity of the first
scoliotic curve, perception of the patient of a curve that does
not exist, no perception of the patient of a curve that exists
and respectively age, gender, sport (yes/no), months of practicing a sport, hours/week playing. The aOR (adjusted Odds
Ratio) with IC 95% and the test z score were calculated. ROC
curves were used to describe the role of the practice of a sport
activity as predictor of the correct perception of the seat, the
convexity and the Cobb angle of the first scoliotic curve; the
area under ROC curve were evaluated.
Univariate linear regression was used to determine the relationship between the difference between the Cobb angle of
the first perceived curve and the Cobb angle of the first real
curve, stratified according to sport and gender. The relation
coefficient was calculated, with IC 95% and the student t
test. A multivariate linear regression model was constructed,
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using as outcome the difference between the Cobb angle of
the first real curve and the Cobb angle of the first perceived
curve and stratified according to age, gender, sport (yes/
no), how many months of playing and hours per week. The
correlation coefficient was calculated, with IC 95% and the
test t student. We performed a Principal component analysis using as variables the correct perception of seat, curve of
Cobb angle of first and second scoliotic curve.
For all the tests used, a value of p <0.05 was considered
significant.

RESULTS
The study sample consists of 106 patients, of which 18/106
are male (17%) and 88/106 are female (83%); the mean age
of the sample is 14.1 ± 2.2 years (range: 8-18). The mean
age of the menarche is 12±1.4 years (range: 9-16). 91/106
patients (85.9%) are in orthotic treatment with corrective
brace. 37.7% of the sample (n=40/106) carries out sports
activities. The sports performed are the following: 32.5%
swimming, 20% dance, 12.5% fitness, 12.5% football, 10%
volleyball, 7.5% martial arts, 2.5% tennis, 2.5% athletics.
On average, patients who have been playing sports for
42.8 ± 36.3 months (range: 1-120) and play 4.3±2.8 hours/
week (range: 1-12). No statistically significant differences
were observed in the comparison of the variable (sport vs.
non-sporting) between gender (t = 1.2; p = 0.244).

Analysis of the first cranial scoliotic curve
Radiographic examination showed 70/106 patients (66%)
with a scoliotic curve at dorsal level, 20/106 patients (18.9%)
at lumbar level and 16/0106 patients (15.1%) at dorso-lumbar level; the mean Cobb angle value of the first curve was
21.3±7.8 degrees (range: 10-45), convex more frequently
to the right (n=67/106, 63.2%). There were not statistically significant differences between sportsman/non-sportsman
in the distribution of the proportions of the site (X2=2.2;
p=0.336), in relation to the Cobb angle (t=1.2; p=0.249) and
in the distribution of the proportions of patients with right
or left convexity (X2=0.9; p=0.343). For 105/106 patients
(99.1%) the perception of the characteristics of the first scoliotic curve was known: 75/105 (70.8%) perceived it on the
dorsal level, 18/105 (17%) on the dorsal-lumbar level and
12/105 (11.2%) at the lumbar level; the perceived average
Cobb degree was 33.4±11.3 (range: 5-50) and the perceived
convexity was more frequently on the left (n=53/105; 50.5%).
The agreement k test showed a statistically significant discrepancy of 37.1% between the actual site and the perceived seat of
the first scoliotic curve (k=0.2; z=3.1; p=0.001) and of 36.2%
between real convexity and perceived convexity of the first
Muscles, Ligaments and Tendons Journal 2019;9 (2)
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curve scoliotic (kappa=0.3; z=3; p=0.002). Table I describes
the distribution of patients for whom the perception of their
scoliosis was known (n=105), for correct / incorrect perception of the seat, Cobb angle and convexity of the first scoliotic
curve; we observed 64.8% of subjects with correct perception of curve seat, 13.3% with correct perception of Cobb
angle and 61.0% of curve convexity. No statistically significant differences were observed in the comparison of the seat
of the curve, the value of the Cobb angle and the side of the
convexity between sportsmen and non-athletes (curve seat in
sports group = 65.0% vs. non-sports group = 64.6%; curve
angle in sports group = 20.0% vs. non-sports group = 9.2%;
curve convexity in sports group = 67.5% vs. non-sports group
= 56.9%; p> 0.05) (table II). 4/106 patients (3.8%) perceived
a non-existent scoliotic curve. 30/106 patients (28.3%) did
not perceive an actually existing scoliotic curve; there were
no statistically significant differences in the distribution of
proportions between gender (females=29.6%, n=26/87 vs.
males=22.2%, n=4/18, X2=0.4, p=0.775). However, there
were differences close to statistical significance regarding the
practice of a sport (sports=17.5%; n=7/40 vs. non-practicing sport= 34.8%; n=23/66; X2=3.7; p=0.055). The univariate analysis does not show an association between the correct
perception of the seat of the first scoliotic curve and the practice of a sports activity (OR=1.1; 95% CI=0.4-2.3; z=0.0;
p=0.968; figure 2) and the gender (OR=0.6; 95% CI=0.2-1.8;
z=0.9; p=0.372).

Table I. Division of the population between correct and
incorrect perception of the first scoliotic curve.
Correct
perception

Uncorrect
perception

n

%

n

%

n

%

Curve seat

68

64.8

37

35.2

105

100.0

Cobb angle

14

13.3

91

86.7

105

100.0

Convexity

64

61.0

41

39.0

105

100.0

Variable

Total

Distribution of the patients whose perception of their scoliosis is known
(n = 105), for correct perception of the seat, Cobb angle and convexity of
the first scoliotic curve. The data are expressed as number and percentage.

Table II. Subdivision of the population with correct
perception of the first scoliotic curve between athletes and
non-athletes.
Variable

Sportsmen
(n=40)

No sportsmen
(n=66)

X2

p

n

%

n

%

Curve seat

26

65.0

42

64.6

0.0

0.968

Cobb angle

8

20.0

6

9.2

2.5

0.115

Convexity

27

67.5

37

56.9

1.2

0.281

Proportion of patients with scoliosis with the correct perception of the seat,
angle of Cobb and convexity of the first scoliotic curve, for the practice of a
sport. The data are expressed as number and percentage. The values of X2
and p are expressed. The statistical significance is set for p <0.05.

Figure 2. ROC curve analysis.
ROC curve of practice of a
sport activity as predictor of the
correct perception of the seat of
the first scoliotic curve.
Muscles, Ligaments and Tendons Journal 2019;9 (2)
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From the analysis of the variables (gender, age, sport,
sports practice time, training hours/week) regarding the
correct perception of the seat of the first scoliotic curve, we
observed a statistically significant association between the
outcome and the age expressed in years (aOR=0.6; z=2.3;
p=0.024); no other variable seemed to be associated with
the outcome (p> 0.05). The univariate logistic analysis did
not show an association between the correct perception of
the convexity of the first scoliotic curve and the practice of
a sport (OR=1.6; 95% CI=0.7-3.6; z=1.1; p=0.282; figure 3)
and the gender (OR=0.6; 95% CI=0.2-1.6; z=1; p=0.299).
From the analysis of the variables (gender, age, sport, sports
practice time, training hours/week) regarding the correct
perception of the convexity of the first scoliotic curve, no
variable was associated with the outcome (p> 0.05). The
univariate logistic analysis did not show an association
between the correct perception of the Cobb angle of the
first scoliotic curve and the sport (OR=2.5; 95% CI=0.87.7; z=1.5; p=0.123; figure 4) and the gender (OR=2.2; 95%
CI=0.6-8; z=1.2; p=0.232).
From the analysis of the variables (gender, age, sport,
sports practice time, training hours/week) regarding the
correct perception of the Cobb angle of the first scoliotic curve no variable was associated with the outcome (p>
0.05). The ROC curve of practice of a sport activity (Yes/
No) as predictor of the correct perception of the seat of
the first scoliotic curve (Yes/No) is described in figure 2.

The univariate logistic analysis did not show an association between the perception of a curve that did not exist
and the practicing of a sport (OR = 0.5; 95% CI=0.15.3; z=0.5; p=0.598) and gender (OR=1.7; 95% CI=0.217; z=0.4; p=0.666). The univariate logistic analysis did
not show an association between the non-perception of
an existing curve and the sport activities (OR=0.4; 95%
CI=0.2-2.2; z=1.9; p=0.059) and gender (OR=0.7; 95%
CI=0.2-2.3; z=0.6; p=0.531). From the analysis of the variables (gender, age, sport, sports practice time, training
hours/week) regarding the non-perception of a curve that
exists, no variable was associated with the outcome (p>
0.05). The ROC curve of practice of a sport activity (Yes/
No) as predictor of the correct perception of the convexity
of the first scoliotic curve (Yes/No) is described in figure
3. Univariate linear analysis did not show any association
with the “difference between the real and perceived Cobb
angle of the first curve and practicing of a sport (coef.=0.5; 95% CI=-5.5-4.5; t=0.2; p=0.835) and gender (coef.=1; IC 95%=-7.4-5.4; t=0.3; p=0.762). From the analysis of
the variables (gender, age, sport, sports practice time, training hours week) regarding the difference between the real
and perceived Cobb angle of the first curve no variable was
associated with the outcome (p> 0.05). The ROC curve
of practice of a sport activity (Yes/No) as predictor of the
correct perception of the Cobb angle of the first scoliotic
curve (Yes/No) is described in figure 4.

Figure 3. ROC curve analysis.
ROC curve of practice of a
sport activity as predictor of
the correct perception of the
convexity of the first scoliotic
curve.
230

Muscles, Ligaments and Tendons Journal 2019;9 (2)

A. Notarnicola, G. Farì, G. Maccagnano, A. Riondino, I. Covelli, F. P. Bianchi, S. Tafuri, A. Piazzolla, B. Moretti

Figure 4. ROC curve analysis.
ROC curve of practice of a
sport activity as predictor of the
correct perception of the Cobb
angle of the first scoliotic curve.

2. Second (if any) scoliotic curve
(caudal in relation to the first)
For 48/106 patients (45.3%) the presence of a second
curve was found; for 41/48 patients (85.4%) the second
curve was in the lumbar region, for 5/48 (10.4%) in the
dorsal-lumbar site and for 2/48 (4.2%) in the dorsal
site; the mean value of Cobb angle of the second curve
was 21.1 ± 7.8 degrees (range: 6-44), convex mainly on
the left (n=37/48, 77.1%). For 21/106 patients (19.8%)
the perception of the characteristics of a second scoliotic
curve was known and 13/21 patients (61.9%) felt it in the
lumbar seat and 8/21 (38.1%) in the dorsal-lumbar site;
the perceived average Cobb degree was 34.8 ± 11.6 (range:
5-50) and the convexity was felt mainly on the left (n=11/21;
52.4%). There was no statistically significant difference
between the real and perceived seat of the second scoliotic curve (agreement=52.9%; kappa=0.1; z=0.3; p=0.62),
real convexity and perceived convexity of the first scoliotic curve (agreement=64.7%; kappa=0.3; z=1.3; p 0.102).
Table III describes the proportion of patients with the
correct perception of the seat, Cobb angle and convexity of
the second scoliotic curve (n=17/106; 16%); we observed
58.8% of subjects with correct perception of curve seat,
11.8% with correct perception of Cobb angle and 58.8%
of curve convexity. No statistically significant differences were seen in the comparison between different gender
Muscles, Ligaments and Tendons Journal 2019;9 (2)

Table III. Division of the population between correct and
incorrect perception of the second scoliotic curve.
Variable
Curve seat

Correct
perception

Wrong
perception

Total

n

%

n

%

n

%

10

58.8

7

41.2

17

100.0

Cobb angle

2

11.8

15

88.2

17

100.0

Convexity

10

58.8

7

41.2

17

100.0

Scoliotic proportions with correct perception of the seat, Cobb angle and
convexity of the second scoliotic curve. The data are expressed as number
and percentage.

about the correct perception of the seat (females=53.3%;
n=8/15 vs. males=100%; n=2/2; X2=1.6; p=0.485), about
Cobb angle of the convexity (females=13.3%; n=2/15 vs.
males=100%; n=2/2; X2=0.3; p= 1) and about the convexity (females=66.7%; n=10/15 vs. males=0.0%, n=0/2,
X2=3.2, p=0.154). Table IV describes the proportion of
patients with correct perception of their second scoliotic curve, among those who played sports; no statistically
significant differences were observed in the comparison
of any of the variables under analysis between athletes
and non-athletes (curve seat, sportsmen = 85.7% vs. no
sportsmen = 40.0%; curve angle, sportsmen = 0.0% vs. no
231
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Table IV. Subdivision of the population with correct
perception of the second scoliotic curve between athletes
and non-athletes.
Variable

Sportsmen

No sportsmen

X2

p

n

%

n

%

Curve seat

6

85.7

4

40.0

3.6

0.134

Cobb angle

0

0.0

2

20.0

1.6

0.485

Convexity

4

57.1

6

60.0

0.0

1.000

Proportion of patients with the correct perception of the seat, angle of
Cobb and convexity of the second scoliotic curve, regarding those who
plays sports. The data are expressed as number and percentage. The values
of X2 and p are expressed. The statistical significance is set for p <0.05.

sportsmen = 20.0%; curve convexity, sportsmen = 57.1%
vs. no sportsmen = 60.0%; p> 0.05). No statistically significant differences were found between the real and the
perceived Cobb angle, in the gender comparison (t=0.0;
p=0.967), and in the comparison between sportsmen and
non-athletes (t=0.7; p=0.478).

3. Principal component analysis.
The scree plot (Figure 4) of eigenvalues after principal
component analysis of correct perception of the characteristics of first and second curve (Table V), shows that the most
significant contribution to the system comes from the first
and second component, while the other components give
very little additional information.

DISCUSSION
The results of this study show that young patients suffering from scoliosis do not have a correct perception of
their spine, in relation to the characteristics of the seat of
the curve (dorsal, dorso-lumbar, lumbar), the side of the
convexity (right/left) and the value of the Cobb degree. The
analysis of the effect of epidemiological variables on their

perception revealed that younger patients are better at identifying the seat of the curve. In addition, the boys who practiced sport had better perception of their scoliotic curve.
Proprioceptive information is acquired through kinesthetic, visual, articular, muscular sources (31). Moreover,
the vestibular and balance functions contribute to
structuring the body schema and, starting from this,
there develops the sense of posture and limb movement,
contributing to the creation of the sensory consciousness
of oneself (32). Thus, enhancing motor skills can be an
important support to improve the perception of one’s body
schema (33). The data we found, that the entire amount of
young scoli-otics was wrong to identify the main
characteristics of its scoliotic column, is cohesive with
other studies in the liter-ature, in which it was shown
that these patients tend to overestimate the severity of
their scoliosis, triggering prob-lems regarding psychophysical behaviours (eg, anorexia, bulimia, depression,
etc) (11,34,35). Furthermore, during growth, the young
patients have a negative perception of their body, due to
their inexperience in controlling senso-rial perceptions and
developing motor skills, resulting in a distorted view of
their body image. In the analyzed group we found a better
knowledge of the trait of the scoliotic curve among the
younger patients; we can explain this datum with the theory
of sensitive phases of Martin: in puberty there is a peak in
the acquisition of motor skills. This acquisition tends to
decline, throughout the rest of adolescence (36,37). The
perception of one’s scoliosis could follow the trend of the
enhancement of motor skills, with the alternation of
turgor phase and proceritas phase. The knowledge of this
trend can be useful to the clinician, the physiotherapist,
sports teacher and sports coach to be more focused during
these “critical phases”, to the education of the perception of
one’s own body image.
We found that young sportspeople were less wrong in identifying their scoliotic curve. The literature confirms that
physical activity plays an important role in physical self-concept and body self-esteem (38,44). There is a close connec-

Table V. Principal component analysis of correct perception of the characteristics of first and second curve.
Variable
First curve seat*

Comp1

Comp2

Comp3

Comp4

Comp5

Unexplained

-

-

-

-

-

-

First curve convexity

0.5

0.5

-0.1

0.2

-0.7

0

First curve Cobb angle

-0.2

0.6

-0.4

-0.6

0.2

0

Second curve seat

-0.5

0.3

-0.2

0.7

0.2

0

Second curve convexity

0.6

0.3

0.2

0.2

0.7

0

Second curve Cobb angle

-0.3

0.4

0.9

-0.1

-0.1

0

*dropped because of zero variance
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tion between sports practicing and the perception of one’s
own body (18,45,46). The researchers assumes that there is a
relationship between physical activity, physical self-concept
and motor abilities(47,48). Sport enhances the motor skills
of strength, endurance, coordination, and flexibility. Each
sport involves specific motor skills that require the completion of particular postures and movements(49,51). Furthermore, sport allows a person to strengthen those alternative
channels, such as touch and hearing, which are the basis
for a more precise mental image. As a consequence, a more
positive physical self-concept develops. Several studies have
proven that, already in pre-adolescence, those who have a
good physical fitness show a higher physical self-concept
than those who do not (52,53). In the same way, those who
regularly practice sport have a higher self-concept (54,55),
particularly regarding physical self-concept (57). On the
other hand, the results of our study did not show a greater ability of sportspeople than non-sportspeople in identifying the specific traits of their own scoliotic curves, such
as seat, side of the convexity and value of the Cobb angle.
The sportsperson, like the non-sportsperson, even though
he knows he has a scoliotic curve, is wrong in its location
and overemphasizes magnitude. At this point, we could
assume that sport has not proved to be an advantage. If,
on the one hand, sport exerts proprioception, determining
a greater knowledge of the body in the young, on the other
hand, emphasizing the role of the physical aspect, it can be
responsible for a greater critical sense of the dismorphism
of one’s own column. In sport, body shape and aesthetic
presentation may influence outcomes (56,57). The presence
of a scoliosis is believed a discomfort and a physical disadvantage for the achievement of good sports performance. In
conclusion, the presence of scoliosis can lead to body dissatisfaction for young people who practice sports (56-58).
Having said that, our study has some weaknesses. Firstly, the patients recruited for the study practiced different
disciplines, with different training programmes and with
a variable physic effort. Secondly, the self-report of spine
silhouette chart is problematic because measurement errors
may exist. However, for the variables evaluated in this
study, there were no other validated assessment methods.
Thirdly, we did not use any scales to study the column’s
aesthetic deformity, such as the Walter Reed Assessment
Scale (WRVAS), the Trunk Appearance Perception Scale
(TAPS), the SRS-22 Patient Questionnaire Self-Image scale
or the Body Image Disturbance Questionnaire -Scoliosis version (BIQD-S). On the other hand, we chose to use
the thorn silhouette chart, proposed by Picelli et al. (22),
because we shared the perplexity of these authors regarding the other scales i.e. they do not allow one to focus on the
perception of deformity of the spine and the advantage of
Muscles, Ligaments and Tendons Journal 2019;9 (2)

a greater attention to the asymmetric body caused by scoliosis. Subsequent studies, with the administration of these
scales, could integrate the perception of the deformity of
the column and the asymmetry of the body. However, we
cannot provide error, precision, validity of the spine silhouette chart because Picelli et al., in their paper (22), did not
take them into consideration. But, in agreement with Trunk
Appearance Perception Scale (TAPS) the Authors postulated a good reliability (ICC value=0.92)(59). Fourthly, the
analyzed population, depending on the severity of their
scoliosis, was treated with different therapeutic approaches: wait and watch, rehabilitation, and orthotic treatment.
Subsequent studies could select a population that receives
the same treatment method. Moreover, it is important to
highlight that other variables not measured in this study
may interfere with body perception. In addition, we must
remember that reliability of the measures has its limitations. Test-retest is missing. During the same visit it would
have generated confusion in the patient request to perform
the same procedure twice a few minutes later, while after
some time it was not easy, being some patients coming
from distant towns. Despite these limitations, this study is
the first to analyze the influence that sport may have in a
young sportspeople on the perception of the dysmorphism
of their own column. Two implications emerge from this
study: first, the need to promote educational programs for
one’s own body structure among young scoliotic patients;
second, the importance that the knowledge of one’s own
deformity could have in order to activate corrective postural strategies.
In conclusion, sport can be a valuable instrument to
improve the knowledge that a young people have of their
own dysmorphism and how to manage it. In fact, physical activity, exercising proprioception, the control of one’s
body and the surrounding space, can provide the vehicle to
identify the problem, overcome physical and psychological
discomfort and correct the body dysmorphic disorder. On
the other hand, in our experience, we have found that young
scoliotic patients have difficulty to describe and to recognize
the main trait of their column deformity. We believe that
until now, not enough attention has been paid to empower
the young sportsperson with scoliosis in dealing with their
pathology and to perform specific jobs in the sports. We
suggest a greater effort by health professionals and coaches
to inform and explain the main traits of dysmorphism and
to consciously propose strategies for postural correction of
related paramorphism.
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