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Abstract

Introduction. The aim of the study was to evaluate the subjective impression of trunk deformity in patients with adolescent
idiopathic scoliosis and to compare the results of the Trunk Appearance Perception Scale (TAPS) with the Cobb angle, extra-school physical activity, and scoliosis occurrence in the family.
Methods. Overall, 26 patients with adolescent idiopathic scoliosis (mean age, 13.5 ± 2.3 years; 100% women) and no prior
surgical treatment were included. Each patient completed TAPS and underwent a complete radiographic study of the spine (Cobb
angle). Additionally, questions were asked on participation in extracurricular physical activity (yes/no) and scoliosis in the family
(parents, siblings – yes/no). A correlation analysis between all variables was performed with chi-square test and Spearman
correlation coefficient.
Results. The average TAPS score was 3.4. The patients most often assessed their body deformity between 3 and 4. There was
a statistically significant negative correlation between TAPS and the Cobb angle (r = –0.7). Nonsignificant correlation was found
between TAPS and extra-school physical activity and scoliosis occurrence in the family.
Conclusions. Bigger angles of spinal curvature were accompanied by lower values of subjective impression of body posture,
determined by TAPS. Patients noticed the distorted posture caused by scoliosis and were aware of changes in their silhouette.
We did not find the impact of participation in extra-school physical activity or the occurrence of scoliosis in the family on own
body image perception.
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Introduction
Adolescent idiopathic scoliosis (AIS) is one of the most
common deformities of the spine in adolescents (1–3% of children aged 10–16 years) [1, 2]. In most cases, its course is mild,
however in 10% of people the scope of scoliosis exceeds 30°.
Trunk deformity and compensatory changes in the neighbouring structures of the musculoskeletal system make idiopathic scoliosis (IS) a 3-dimensional deformity of the spine with
secondary changes in the chest, pelvis, and internal organs [3].
In the recent years, the approach to treating AIS has
changed. In the evaluation of the results of therapeutic intervention, regardless of its type (conservative treatment or surgical treatment), examining the impact of trunk deformity on the
perception of body image has become a necessary element.
Increased deformity and aesthetic appearance related to it are
currently among the most important clinical considerations
when treatment is suggested. In addition to preventing severe
spinal scoliosis, patients’ satisfaction from cosmetic treatment,
arising from improved image and perception of own body image, is one of the main objectives of treating scoliosis [4].
With advances in the study of health-related quality of life
(HRQoL), greater attention has been given to the quality of life
(QoL) of patients with AIS and their perception of deformity
instead of just focusing on improving the rate of surgical correction [5].
It has been confirmed that scoliosis in adolescence constitutes a risk factor of psychosocial problems. The problem

of poor body image is almost always found in studies on adolescent scoliosis [6–8].
New treatment objectives resulted in the occurrence of
new instruments to evaluate the results of treatment (indicator
measures). Despite being the most measurable predictor of
scoliosis progress in adolescence, the Cobb angle is an insufficient indicator of the effectiveness of therapy, in particular under conditions of rehabilitation (physiotherapy) being
conducted and the significance of cosmetic results [9].
Some attempts to evaluate and monitor aesthetics have
already been made. It was indicated that instruments (questionnaires, scales) to evaluate the perception of spinal deformity in patients (or parents) had good psychometric properties
and that image scales correlated better with the radiological
value of scoliosis than text scales [10]. Applying instruments
to evaluate the perception of body aesthetics by patients during scoliosis therapy constitutes an important element of psychological assessment.
A person’s image determined by the external appearance
significantly affects self-esteem developed in early childhood.
Disapproval of and lack of satisfaction with your own appearance cause negative emotions and can be a source of psychosocial problems: low self-esteem, lack of self-confidence, difficulties in establishing contact, depressive tendencies, or
even social phobia [7]. A protective factor for one’s body image is self-esteem, resulting from the acceptance of one’s
body and believing in own attractiveness [11].
The objective of this article was to evaluate the associa-

Correspondence address: Elżbieta Piątek, Department of Occupational Therapy, Faculty of Physiotherapy, University School of Physical
Education, al. I.J. Paderewskiego 35, 51-612 Wrocław, Poland, e-mail: elzbieta.piatek90@gmail.com
Received: 2018.01.06
Accepted: 2018.09.08
Citation: Piątek E, Zawadzka D, Ostrowska B. Correlation between the clinical condition of scoliosis and own body image perception among
girls with adolescent idiopathic scoliosis. Physiotherapy Quarterly. 2018;26(3):34–38; doi: https://doi.org/10.5114/pq.2018.78374.

Physiotherapy Quarterly (formerly Fizjoterapia) 2018, 26 (3)
physiotherapyquarterly.pl

E. Piątek, D. Zawadzka, B. Ostrowska
Scoliosis and own body image perception in girls

tion between the perception of body image among patients
with AIS (perception of trunk deformity) (TAPS, Trunk Appearance Perception Scale) and the parameters of scoliosis deformity (the Cobb angle), participation in extracurricular physical activity, and the occurrence of scoliosis in the family.

Subjects and methods
A prospective cross-sectional study was performed. All
the participants received detailed information on the aim of
the study and were assured of its anonymity.

Selection criteria and sample size
The inclusion criteria were IS diagnosed on the basis of an
X-ray, age 10–17 years, conservative treatment in progress
(physiotherapeutic scoliosis-specific exercises or Cheneau
brace combined with physiotherapeutic scoliosis-specific
exercises), and the patient’s consent to participate in the study.
The conservative treatment for IS was based on the International Scientific Society on Scoliosis Orthopaedic and Rehabilitation Treatment (SOSORT) guidelines [12]. Patients who
had formerly received surgical treatment for scoliosis were
excluded.
The analysis was performed in a group of 26 females
with AIS treated conservatively. Single-curve thoracolumbar
scoliosis was diagnosed in 4 patients, whereas double-curve
scoliosis (right thoracic and left lumbar) in 22. Eight patients
received specific physiotherapy, whilst 18 females were treated
with both Cheneau brace and specific physiotherapy. The
Table 1. Clinical and radiological characteristics of patients
(n = 26)
Mean ± SD

Range
(min.–max.)

Age (years)

13.5 ± 2.3

10–16.5

Height (cm)

156.9 ± 11.7

134–170.5

Body mass (kg)

47 ± 7.5

33–60

Cobb angle (°)

27.3 ± 11

10–58

Gender

100% female

Extracurricular physical activity

57.7% yes

42.3% no

Scoliosis in the family

30.8% yes

69.2% no

patients were asked about their participation in extracurricular physical activity (yes/no) and the occurrence of scoliosis in the family (parents, siblings – yes/no) (Table 1). The patient’s parents verified and confirmed the information about
scoliosis in the family. All patients completed TAPS. Questionnaires were administered as paper-based forms and were
completed by the patients themselves, without any assistance of the attending physician or of the patients’ parents.

Measurement instruments
TAPS is a scale that evaluates the degree of trunk deformity and includes 3 sets of figures that depict the trunk from
3 viewpoints: a back view (set 1), a view of the patient bending forward seen from the front (Adam’s test) (set 2), and
a frontal view (set 3). This last view has two sets of drawings,
one for males and one for females (Figure 1). Each drawing
is scored from 1 (greatest deformity) to 5 (smallest deformity)
and the mean score is obtained by adding the scores for the
3 drawings and dividing the total by 3 [10].

Statistical analysis
The results underwent statistical analysis with the Statistica 10 software. Descriptive statistics were used: means
and standard deviations. Associations between the evaluation of own body image perception (TAPS) and the radiological measures of the trunk deformity degree (the Cobb
angle) were determined with Spearman correlation.
The nonparametric chi-square test was used to compare
the average TAPS results in girls who participated in additional activity outside school and those who did not, as well
as to compare the average results of girls with the history
of scoliosis in their closest family with those without such
history. Statistical significance was established at p = 0.05.

Ethical approval

The research related to human use has been complied
with all the relevant national regulations and institutional policies, has followed the tenets of the Declaration of Helsinki, and
has been approved by the Ethics Committee at the University
School of Physical Education in Wrocław (number of the permission: 35/2016).

Informed consent

Informed consent has been obtained from all individuals
included in this study.

Figure 1. The Trunk Appearance Perception Scale
(TAPS) [10]
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Results

Discussion

The average TAPS score was 3.4. The results show that
patients most often assessed their body deformity between
3 and 4. Table 2 presents the distribution of the TAPS results.
There was a statistically significant negative correlation
between TAPS and the Cobb angle in the study group (r =
–0.7). Lower values of TAPS (denoting larger deformations)
usually corresponded to bigger Cobb angles.
The correlation between the scores of the TAPS questionnaire and the Cobb angle is shown in Figure 2.
A nonsignificant correlation was found between TAPS and
extra-school physical activity and scoliosis occurrence in
the family. Only one of the 3 viewpoints of the trunk – set 1,
looking towards the back – correlated significantly with extraschool physical activity (Table 3).

The issue of QoL in patients with AIS is being discussed
with increased frequency by physicians, physiotherapists,
and other specialists, including psychologists. The analysis
of treatment objectives is presented by the SOSORT 2016
consensus, which underlines the significance of the patients’
QoL, sense of aesthetics, and psychological support for the
success of treating scoliosis [12].
Treatment, either conservative or surgical, does not always
bring the expected cosmetic result. Wearing braces, e.g. spinal fusion and Harrington instrumentation, improves physical parameters, e.g. reduces the rib hump; however, it does
not necessarily affect aesthetics or give the desired cosmetic
result [13]. The applied modifications in braces bring satisfaction with the aesthetic appearance of the back only in some
AIS patients. Vasiliadis et al. [14], conducting their studies in
Boston, indicated that the modified buckle may improve the
aesthetic appearance of the back in AIS patients, but it is
more effective in the case of double and chest curves.
Self-image is the most difficult domain of spinal deformity
to measure, especially because people’s perspectives may
change over the course of their lives. This parameter is therefore not easy to assess, although self-image itself is one of
the most important characteristics related to spinal deformity.
The measurement of self-image is a constantly evolving process, contingent upon a person’s level of maturity and their
sociocultural environment [15].
In the present study, the authors aimed not only to evaluate the subjective perception of the trunk deformity with TAPS
questionnaire, but also to compare the correlation between
the subjects’ own body image perception and the parameters
of deformity, extracurricular physical activity, and scoliosis
occurrence in the family. When correlating the dependency

Figure 2. Graphical representation of the correlation
between the Cobb angle and TAPS score

Table 2. The Trunk Appearance Perception Scale – score distribution
Mean ± SD

Median

Lower quartile

Upper quartile

Set 1

3.3 ± 0.9

3

3.00

4.00

Set 2

3.7 ± 1

4

3.00

4.00

Set 3

3.2 ± 0.9

3

3.00

4.00

Total score

3.4 ± 0.8

3.3

3.00

4.00

Table 3. Association between the perception of own body image (TAPS) and participation in extracurricular physical activity
and scoliosis occurrence in the family
TAPS

Scoliosis in the family

Physical activity

36

* p < 0.05

No, median

Yes, median

n = 18

n=8

Chi-square test

Set 1

3

3.5

p = 0.70

Set 2

4

4

p = 0.55

Set 3

3

3

p = 0.32

Total score

3.3

3.3

p = 0.46

n = 11

n = 15

Set 1

3

4

p = 0.01*

Set 2

3

4

p = 0.38

Set 3

3

3

p = 0.10

Total score

3

3.7

p = 0.31
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between body image perception as expressed in TAPS and
the Cobb angle in the conducted study, a statistically significant negative correlation (with a high strength, r = –0.7) was
observed. Lower TAPS values (which correspond to larger
deformities) were usually accompanied by higher values of
the Cobb angle. In the obtained results, the average TAPS
score shows that patients most often assessed their trunk
deformity between 3 and 4. Similar results were achieved by
Bago et al. [10]. Their study involved 186 patients with diagnosed IS who were treated conservatively with a brace; some
of them had been subject to surgical treatment earlier. The
average TAPS score equalled 3.6, which shows that patients
also assessed their trunk deformity between 3 and 4. In those
studies, TAPS also correlated well with the curve angle (rs =
–0.55). Another group of researchers, Rigo and D’Agata [16],
conducted similar studies of dependencies between the objective and subjective evaluation of deformity. It was confirmed
that TAPS presented a good correlation with the scope of
scoliosis (rs = –0.55). Comparable results were observed by
Matamalas et al. [17], with the average TAPS score of 3.2.
On the basis of the TAPS questionnaire results analysis, it can
be stated that people with scoliosis selected a figure with
the deformity of the spine between 3 and 4 more often, which
may indicate that patients notice their deformity, perceive
changes in their body image, and are aware of changes in their
silhouette. The results of the authors’ own study proved no
significant dependencies between body image perception
and participation in extracurricular physical activity or its lack,
and history of scoliosis in the family or its lack. Leszczewska
et al. [18] only observed that physical activity was a factor reducing stress in patients with IS (on the basis of the BSSQBrace questionnaire results) [18].
Own body perception is significant as appearance is a considerable source of satisfaction. It is commonly known that the
perception of one’s body image in the case of trunk deformity due to scoliosis causes negative emotions, the belief that
one is different, leading to low self-esteem and shame [8]. Improving aesthetics is one of the most important objectives
in treating scoliosis, regardless of whether it is conservative
or surgical treatment. Koch et al. [19] observed that 73% of
AIS patients subjected to surgical treatment were satisfied
with the aesthetic result in the form of a significant improvement of body appearance. Perception of own body image
may vary significantly among both children and parents. Rigo
et al. [20] reported a discrepancy between TAPS results in
patients and their parents.
In sum, the aesthetic sequelae have been considered
a critical factor for patients with IS. Patients and their families
are often very concerned about the effect on the patient’s image of the hump; this anxiety about aesthetics is also notably
related to self-esteem. The low level of satisfaction with life
and the declining self-esteem often associated with physical
disorders can have a serious emotional and psychological
impact, which leads to deterioration in physical condition and
self-perceived QoL [15, 21].

Limitations
Limitations in the interpretation of the obtained results of
the study can be related to the small sample size. The analysis of the collected data leads to a conclusion that there is
a need for further research involving male sex.
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Conclusions
The study indicated that patients with AIS with a bigger
angle of spinal curvature presented lower values of the subjective impression of body posture, expressed by TAPS score.
The studied girls noticed the distorted posture caused by
scoliosis and were aware of changes in their silhouette. We did
not find any impact of participation in extra-school physical
activity or scoliosis occurrence in the family on the subjects’
perception of own body image. The conclusions should be
confirmed in larger material and with the use of more advanced
methodology.
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