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Summary

	 Background:	 Psychopathological symptoms occur more often in chronically ill patients than in healthy popu-
lations. The aim of this study was to analyze the associations between different types of treatment 
and stress levels.

	Material/Methods:	 The study group consisted of 69 females, of whom 35 were treated conservatively with a Cheneau 
brace; the other 34 subjects were treated operatively and, after correction of scoliosis with thora-
coplasty, wore a brace for 12 weeks during the postoperative period. Patients completed the Polish 
versions of the Bad Sobernheim Stress Questionnaire-Deformity and the Bad Sobernheim Stress 
Questionnaire-Brace.

	 Results:	 Patients who were treated surgically felt a moderate level of stress connected with wearing the brace 
and with body deformation. The group treated conservatively felt moderate stress connected with 
wearing the brace, but a low level of stress in relation to body deformation. The groups differed sig-
nificantly statistically in the level of stress felt regarding body deformation (p=0.004). In the group 
treated conservatively, the correlation between the level of stress, the age at which treatment was 
initiated, and degree of apical translation proved to be significant.

	 Conclusions:	 Patients treated surgically in comparison with patients treated conservatively report higher stress 
levels connected with body deformation. A higher level of stress depends on the degree of trunk 
deformation on the frontal plane; stress is also higher in patients who begin conservative treatment 
at a later age.
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Background

The psychological aspects of scoliosis as a chronic disease, 
usually diagnosed in adolescence, are a source of stress and 
fear for patients, particularly when dealing with the illness’ 
diagnosis and treatment [1–6]. A critical period regard-
ing stress levels has been identified as the initiation of con-
servative treatment [7–9]. Equally important, people with 
scoliosis experience a real sense of rejection by peers and 
feel stigmatised due to their appearance, which is magni-
fied further by the specific problems of adolescence [10].

Scoliosis and its treatments hinder proper personality and 
identity development and disturb the development of body 
image. Psychopathological symptoms such as depression and 
neuroticism occur more often in chronically ill patients in 
adolescence than in healthy populations [11–13]. Bengtsson 
et al [14] found that psychopathological symptoms such as 
emotional hypersensitivity, dysphoric mood and aggressive 
behaviour may occur in patients with scoliosis.

An analysis of the literature shows that potential differenc-
es in the health-related quality of life between patients with 
adolescent idiopathic scoliosis treated operatively or con-
servatively have not been well explored, and the results of 
studies on this problem remain ambiguous [7,15–18]. Until 
now, attempts to assess the negative influence of conservative 
treatment on the condition of patients were usually carried 
out using general methods that did not take into account 
specific requirements related to using a brace [1,7,19–21]. 
Little attention has been paid to stress levels related to trunk 
deformations such as a rib hump, asymmetrical shoulders, 
waist and chest, or the degree of kyphosis, in patients treat-
ed using various methods [8,22]. There also limited data on 
the prevalence of such personality traits as the level of self-
criticism, extra-introversion or the severity of self-reported 
psychopathological symptoms such as mania and paranoia 
in adolescents with scoliosis [11–13].

The majority of the research in this area has investigat-
ed long-term outcomes after brace or surgical treatment 
[4,21,23,24]. The aim of this study was to determine wheth-
er short-term differences exist in psychopathological symp-
toms between female adolescents with scoliosis treated sur-
gically or conservatively, since it has been proven that even 
a treatment period as short as 3 months might negative-
ly affect a patients’ health-related quality of life (HRQoL) 
[1,19]. Ugwonali et al. [20] and Matsunaga et al. [25] stud-
ied the effects of conservative treatment over an even short-
er time span – a 4-week observation period from the start 
of treatment.

This cross-sectional study consists of 2 parts. The aim of the 
first part of the study was to compare stress levels related to 
trunk deformation and the use of an orthopaedic brace in 
patients treated conservatively, as well as in patients treat-
ed operatively with thoracoplasty, who for 12 weeks wore a 
brace to stabilize the chest after surgery. In the second part 
of the study we analysed the personality characteristics of 
adolescents with idiopathic scoliosis after brace or surgical 
treatment, compared to healthy controls.

Additional assessment involved the relation between the 
Cobb angle, the apical translation before and after treatment, 

percentage of scoliosis correction, the duration of brace 
wearing on a daily and monthly basis, stress levels and per-
sonality traits. This article presents the first part of the study.

Material and Methods

Structure of the study

Forty-three patients treated surgically and 55 patients treated 
conservatively who fulfilled the inclusion criteria received in-
depth information on the aim of the study and were assured 
of anonymity. In order to proceed with asking patients to 
fill out the questionnaire, the patients gave their informed 
consent, which, for subjects under 18 years old, was granted 
by their parents. Seventy-three percent of patients treated 
surgically and 63.6% of those treated conservatively filled 
out the questionnaires. The assessed group consisted of 69 
white females, of whom 35 were treated conservatively; 34 
were treated operatively and after correction of scoliosis with 
thoracoplasty wore a brace for 12 weeks in the postopera-
tive period. Patients were recruited into the study consecu-
tively. They were treated in the Pediatric Orthopedics and 
Traumatology Clinic at the Poznan University of Medical 
Sciences by the same doctor. The age span for the whole 
group ranged from 12 to 18 years.

A homogenous group of female patients was included in 
the study group. The results of Sapountzi-Krepia et al. [4], 
Payne et al. [26] and a review of the studies carried out by 
Eliason and Richman [27] indicates, however, that a differ-
ence between the sexes exists in reaction to body deforma-
tion due to scoliosis and treatment methods. This may be 
due to the fact that higher values of the Cobb angle related 
to scoliosis occur more frequently in female patients [28]. 
The same selection criterion of choosing only female subjects 
in a study devoted to the psychological characteristics of pa-
tients with scoliosis treated operatively or conservatively was 
applied and justified in a similar study by Noonan et al. [29].

All the patients involved in the study attended public schools; 
66.4% of patients attended high school, 29.8% were junior 
high school students and 3.8% attended primary school. 
Regarding place of residence, 31.7% of patients lived in 
rural locations, 27.9% lived in a town with a population of 
less than 25,000, 13.5% lived in a town with a population 
of 25,000 to 200,000, and the remaining 26.8% lived in cit-
ies with a population of over 200,000.

Methodology of x-ray examination

As provided by the Harms Study Group [30], X-ray images 
were taken in an upright position with the iliac ala exposed 
in an anterior-posterior projection. To assess the group that 
was treated operatively, we used x-ray images taken pre- and 
postoperatively. To assess the group that was treated con-
servatively, we used x-rays that were taken before the appli-
cation of the Cheneau braces.

The following parameters adopted by D’Andrea et al. [30] 
were considered: the Cobb angle in the main curve, and 
the distance between the apical vertebra of scoliosis and 
the central sacral vertical line (in centimetres), described 
as the degree of the apical translation of the centre sacral 
vertical line. Moreover, we considered the location of the 
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major deformation curve and, in cases where patients were 
treated operatively, the range of spondylodesis. Percentage 
of scoliosis correction was also taken into account.

Participants

Inclusion criteria for the study group treated conservatively 
were as follows: female, 12–17 years old, minimum length 
of Cheneau brace wearing of at least 12 hours a day, Cobb 
angle of scoliosis of 20–40 degrees, a minimum period of 3 
months of Cheneau brace wearing. Following the criteria 
of the Scoliosis Research Society regarding the location of 
apex [31], thoracic scoliosis was identified in 62.8% of the 
patients, thoracic-lumbar scoliosis in 31.4%, and lumbar 
scoliosis in the remaining 5.8%. No other diseases leading 
to deformity of the trunk were identified in patients treat-
ed conservatively. See Table 1 for additional information 
on the group treated conservatively.

Inclusion criteria for the group treated surgically were as 
follows: female, 12–18 years old, scoliosis treated surgically 
with thoracoplasty and the wearing of an underarm brace 
for a period of 3 months postoperatively. The minimum fol-
low-up after which patients were asked to fill out the ques-
tionnaires in the surgically treated group was 3 months. 
The correction of scoliosis was the first operation carried 
out in the spinal region of these patients. None of patients 
suffered from postoperative complications that could have 
influenced the results.

Working analogically, as in the division of patients who un-
derwent conservative treatment, using the criteria of the lo-
cation of the apex according to SRS regulations [31], 82.4% 
of patients treated surgically were identified with thoracic 
scoliosis, 11.8% with thoracic-lumbar scoliosis, and 5.8% 
with lumbar scoliosis. Additional information on the group 
treated surgically is shown in Table 2.

Methods

Patients completed the Polish versions of the Bad Sobernheim 
Stress Questionnaire-Deformity (BSSQ-Deformity) and the 
Bad Sobernheim Stress Questionnaire-Brace (BSSQ-Brace). 
In earlier studies [32] we submitted the BSSQ-Brace and 
BSSQ-Deformity to a process of cultural adaptation to Polish 
conditions. The Polish versions of the BSSQ-Brace and BSSQ-
Deformity received high scores for internal consistency and 
test-retest reliability [32].

BSSQ-Brace and BSSQ-Deformity serve to evaluate stress 
levels as a result of body deformation and stress levels relat-
ing to the use of a brace in scoliosis patients. Answers were 
marked on a 4-point scale, from 0 to 3 [22]. The number 
of points possible ranges from 0 to 24; the higher the score, 
the lower the level of stress felt by the respondent. The inter-
pretations of the results are as follows: 0–8 points indicate a 
high level of stress; 9–16 points indicate a moderate level of 
stress, and 17–24 points indicate a low level of stress [22].

Statistics

In respect to statistical quantitative features, we determined 
mean and standard deviations. In respect to qualitative fea-
tures, we gave the number of units that belong to described 

categories of a given feature respective percentages. As the 
majority of considered features and results were not nor-
mally distributed, we used non-parametric tests to verify 
the hypothesis.

To establish relations between quantitative features, we used 
Spearman’s rank correlation (marked as rS). The Mann-
Whitney test was used to compare the 2 groups in respect to a 
quantitative feature. As a border level of statistical significance 
we adopted p=0.05; test results whose p value exceeded this 
level were treated as insignificant. The same criterion in this 
kind of assessment was used by Weigert et al. [21]. Statistical 
calculations were performed using Statistica software.

Ethical considerations

The study design was approved by the Ethics Committee 
of Poznan University of Medical Sciences (approval num-
ber 268/08) and was carried out following universal eth-
ics principles.

Results

The 2 analyzed groups do not differ in terms of weight 
(p=0.494), height (p=0.166), Body Mass Index (p=0.914) 
and the location of the major deformation curve (p=0.383). 
There are statistical differences in the characteristics among 

Parameters

Patients 
treated 

operatively
mean (SD)

Patients 
treated 

conservatively
mean (SD)

Weight [kg] 	 52.5	 (7.5) 	 50.7	 (6.4)

Height [cm] 	 166.5	 (6.9) 	 164.1	 (6.1)

Age at assessment [years] 	 16.1	 (1.5) 	 14.8	 (1.4)

Age at initiation 
of treatment [years] 	 14.8	 (1.2) 	 13.6	 (1.6)

Brace [hours/day] – 	 14.9	 (3.2)

Brace [months] – 	 16.0	 (11.5)

Preoperative Cobb angle 	 54.6	 (9.0) –

Postoperative Cobb angle 	 21.1	 (9.9) –

Cobb angle – 	 27.7	 (7.5)

Postoperative scoliosis 
correction [%] 	 62.0	 (15.2) –

Preoperative apical 
translation [cm] 	 4.5	 (1.4) –

Postoperative apical 
translation [cm] 	 1.4	 (1.0) –

Apical translation [cm] – 	 2.0	 (1.2)

Range of spondylodesis 
(n of vertebrae) 	 8.6	 (2.8) –

Table 1. �Characteristics of study participants-patients treated 
operatively and conservatively.
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the 2 analyzed groups. In regards to the Cobb angle and the 
apical translation, we took into account both preoperative 
and postoperative values of the Cobb angle and the apical 
translation in the group treated surgically. The groups dif-
fered significantly in regards to the preoperative (p<0.001) 
and postoperative (p=0.004) values of the Cobb angle. The 
groups differed significantly in regards to the preoperative 
(p<0.001) and postoperative (p=0.025) values of the api-
cal translation. A higher value of apical translation equates 
with a higher degree of decompensation and deformation 
of the trunk, which is related to aesthetics.

A homogenous group of only female patients was includ-
ed in the study group. There are significant differences be-
tween patients treated with a brace and patients treated op-
eratively in regards to age at assessment (p=0.001) and at 
initiation of treatment (p=0.002).

Patients treated surgically felt a moderate level of stress relat-
ed to wearing a brace over a short follow-up after the surgi-
cal correction, as well as stress related to trunk deformation. 
Patients treated conservatively also felt a moderate level of 
stress related to wearing a brace, similar to the group treat-
ed surgically; however, the stress level related to body defor-
mity was low (Table 2). This difference is statistically signifi-
cant (p<0.001, Mann-Whitney test) (Table 2). This indicates 
that brace wearing increased the level of stress more than 
the stress induced by the deformity alone.

In comparison, the 2 groups have significant statistical dif-
ferences solely in relation to stress levels due to body de-
formation (p=0.004), where the group treated surgically re-
ported higher stress levels (Table 2).

In the group that underwent conservative treatment, we not-
ed that the older the patients were when treatment began, 

the higher the stress due to wearing a brace. We also ob-
served that the higher the apical translation, the higher 
the stress levels connected to trunk deformation, confirm-
ing our assumptions. There were no significant correlations 
between the value of the Cobb angle and the length of time 
the brace was worn, and stress levels in patients treated con-
servatively (Table 3).

Due to the existence of a significant statistical correlation 
(p=0.008) pre-operatively between the degree of transla-
tion and stress levels due to body deformation in patients 
treated conservatively, we attempted to identify a translation 
value that would divide the group into 2 parts with clearly 
different stress levels. Based on the analysis of correlation 
and the Mann-Whitney test result, it became evident that 
patients with a preoperative translation degree of less than 
2.5cm displayed stress levels connected to trunk deforma-
tion (19.5 SD 3.6) significantly (p=0.015) lower than in pa-
tients with a degree of translation higher than or equal to 
2.5 cm (15.2 SD 5.2).

Similarly, where there was a clear statistical correlation 
(p=0.029) between age at the start of treatment and stress 
levels due to the use of a brace in patients treated conserva-
tively, we determined that patients who began treatment at 
age 13 or earlier felt stress levels (14.7 SD 3.8) significantly 
(p=0.018) lower than in patients who began treatment at 
the age of 13 or over (10.6 SD 4.5).

It appeared, contrary to our expectations, that in the sur-
gically group treated there were no significant correla-
tions between the preoperative and postoperative Cobb 
angle in the main curve and the apical translation, the per-
centage of correction of scoliosis after surgery, the range 
of spondylodesis, and the age of the patient, with BSSQ 
scores (Table 4).

BSSQ
ST (n=34) BT (n=35) Comparison BT-ST

Comparison of BSSQ-Brace 
and BSSQ-Deformity 

results

mean (SD) mean (SD) p value p value

BSSQ-Deformity 14.4 (5.6) 18.3 (4.5) 0.004* for BT p<0.001*

BSSQ-Brace 11.0 (5.3) 12.3 (4.6) 0.199 for ST p=0.015*

Table 2. BSSQ-Brace and BSSQ-Deformity Results in patients treated surgically and conservatively.

ST – surgical treatment; BT – brace treatment; BSSQ – Bad Sobernheim Stress Questionnaire. *p<0.05.

BSSQ
Age at initiation 

of treatment 
[years]

Age at assessment 
[years]

Cobb 
angle

Apical translation 
[cm]

Brace 
[hours/day]

Brace 
[months]

BSSQ-Deformity rS=–0.201 
p=0.246

rS=–0.017 
p=0.924

rS=–0.145 
p=0.406

rS=–0.443 
p=0.008*

rS=0.027 
p=0.876

rS=0.212 
p=0.222

BSSQ-Brace rS=–0.369 
p=0.029*

rS=–0.318 
p=0.063

rS=–0.107 
p=0.543

rS=–0.326 
p=0.056

rS=–0.165 
p=0.343

rS=0.013 
p=0.943

Table 3. Correlation between selected parameters in patients treated conservatively.

BSSQ – Bad Sobernheim Stress Questionnaire. *p<0.05.
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Discussion

The accepted age range for the entire study was 12–18 years, 
since we concentrated on the effects of scoliosis treatment 
methods on adolescent patients. A similar range, in stud-
ies on the quality of life in adolescent patients with scolio-
sis, was used by Kahanovitz et al., Payne et al., Vandal et al., 
Sapountzi-Krepia et al., Ugwonali et al., Vasiliadis et al., and 
Smith et al. [4,19,20,23,26,33,34].

In the group that underwent conservative treatment, as 
well as the group treated surgically, a common factor was 
the minimum 3 month period when the brace was to be 
worn. Numerous studies have focused on the influence of 
a longer period for this method of treatment [4,21,23,24]; 
however, studies by Kahanovitz and Weiser [1] indicated 
that even a period as short as 3 months is of significance in 
the psychosocial functioning of patients. A similar criteri-
on of at least a 3-month period of conservative treatment 
was applied in further studies by Kahanovitz et al. [19]. 
According to Ugwonali et al. [20], just a few weeks of con-
servative treatment gives the opportunity for a stable evalu-
ation of these results, which supports the patient selection 
criteria in our study.

Sapountzi-Krepia et al. [4], similarly to this study, examined 
the effects of conservative treatment in patients who wore 
the brace for a minimum of 12 hours per day. Patients who 
had conservative treatment and those who wore a brace post-
operatively had the same type of underarm brace. While the 
use of an orthopedic brace following thoracoplasty related 
to surgical correction with anterior or posterior access rais-
es some concerns, many authors still advise wearing a brace 
for a short period following the operation [35–38]. We de-
cided that the minimum follow-up period of observation 
for post-operative patients was 3 months. The effect of the 
surgical treatment on patients’ HRQoL within a similar fol-
low-up period was assessed by LaMontagne et al. [39] and 
Newton et al. [40].

Patients treated conservatively and those who wore a brace 
postoperatively wore the same type of underarm brace, 
which, in the context of the proven negative influence of a 
type of a brace on the psychosocial functioning of patients 
[41], means that this factor cannot be taken as a reason for 
the differences in the results of the studied groups.

There are statistical differences in the characteristics among 
the 2 analyzed groups. The groups differed significantly in 

regards to the Cobb angle, the apical translation and age. 
However, these differences are due to indications for dif-
ferent types of treatment of scoliosis. Younger patients with 
scoliosis of a somewhat smaller Cobb angle more often un-
dergo treatment with a brace. Some of them, after a num-
ber of years, experience a progression of trunk deforma-
tion that requires surgical treatment.

In relation to the above information from other studies, 
it is possible to say that the patient group analyzed in this 
study fulfils conditions permitting comparison with data 
from other studies.

Reichel and Schanz [10] indicate that the diagnosis and dif-
ferent treatment methods of chronic illnesses pose a com-
plicated combination of stress factors for children and par-
ents. It is necessary to differentiate between the effects of the 
illness and various scoliosis treatment methods. A review of 
articles shows that researchers do not agree on the signifi-
cance of such dependencies [8,21,24,29,42–47].

Surgical treatment of scoliosis is regarded as the orthope-
dic operation carried out in childhood that places the most 
strain on the patient’s body [48]. According to Schatzinger 
et al. [49], patient fears immediately before the operation 
mainly concerned the risk of complications, in particular, 
the possibility of damage to the spinal cord. Similarly, the 
long period of convalescence and return to full health re-
quires changes in habits and makes high demands on the 
patient, which is connected to the necessity for stringent 
adherence to the recommendations of the doctor [50].

The conservative treatment of scoliosis is related to many 
different problems. For it to succeed, the patient is required 
to rigorously adhere to the regime of wearing the brace for 
many hours [28]. The literature highlights the fears, in re-
lation to their social life, patients have regarding using a 
brace [10]. The strength of negative experiences connect-
ed to this treatment method can be seen in the study re-
sults that show that patients wore the brace, contrary to the 
doctor’s orders, only when their parents actively controlled 
the situation [51].

Many studies, including Cochran and Nachemson [42], 
Fällstrom et al. [43], Clayson and Levine [2], and Bunge et 
al. [24], support the hypothesis of the greater negative influ-
ence of the conservative treatment of scoliosis compared to 
surgical treatment on the functioning of patients. These re-
sults are supported by Reichel and Schanz [10], who point 

BSSQ

Age at 
initiation of 
treatment 

[years]

Age at 
assessment 

[years]

Preoperative 
Cobb angle

Postoperative 
Cobb angle

Preoperative 
apical 

translation 
[cm]

Postoperative 
apical 

translation 
[cm]

Range of 
spondylodesis 

[n of 
vertebrae]

Postoperative 
scoliosis 

correction [%]

BSSQ-Deformity rS=–0.024 
p=0.893

rS=0.122 
p=0.493

rS=–0.102 
p=0.565

rS=–0.040 
p=0.820

rS=–0.041 
p=0.818

rS=–0.038 
p=0.830

rS=–0.206 
p=0.242

rS=0.040 
p=0.823

BSSQ-Brace rS=–0.096 
p=0.591

rS=–0.059 
p=0.740

rS=–0.129 
p=0.466

rS=–0.218 
p=0.216

rS=–0.031 
p=0.860

rS=–0.177 
p=0.316

rS=–0.158 
p=0.372

rS=0.181 
p=0.305

Table 4. Correlation between selected parameters in patients treated operatively.

BSSQ – Bad Sobernheim Stress Questionnaire.
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out that the conservative treatment of scoliosis is a significant 
factor in the developmental disturbances of patients. There 
are studies that minimize the significance of the negative in-
fluence of wearing a brace on the quality of life for adoles-
cent patients with scoliosis [18,23,52-55]. The results of our 
study, however, show that those treated surgically have high-
er stress levels, however, connected with body deformation.

Fällstrom et al. [43] showed that patients treated surgically 
demonstrated, in comparison to the group who underwent 
treatment with a brace, a more positive regard of themselves 
and their environment. The researchers initially thought 
that surgical treatment, in comparison to the less “dramat-
ic” conservative treatment, would be the source of more 
psychological distress. The outcome, however, was the op-
posite – it is in fact the long-term conservative treatment 
which is a greater source of stress for the patient [43]. This 
is contrary to our results.

Vasiliadis et al. [33] used a new questionnaire to study the 
psychological aspects of brace-use – the Brace Questionnaire. 
They determined a reverse correlation between the Cobb 
angle value and activity at school and the social function-
ing of patients. They also ascertained that the value of the 
Cobb angle does not affect how patients regard their per-
sonal health, their somatic health, emotional functioning, 
self-esteem or pain levels [33]. However, in comparison to 
the results at the start of treatment, at the end of treatment 
patients exhibited worse functioning in all domains of the 
Brace Questionnaire. Likewise, our results show that the 
value of the Cobb angle is an insignificant variable from 
the point of view of stress levels in both groups of patients.

Samuelsson and Riccardi [56] showed that a higher risk of 
emotional disturbances is not connected to the age or sex 
of a child, nor is it dependent on the level of the severity 
of the illness, but rather on how visible its symptoms are. 
Likewise, other studies show that patients whose symptoms 
are most visible, most often report emotional difficulties 
[17,18,57], but our results only partly support these find-
ings. We found that in the group of patients using a brace, 
the most important factors were connected with the degree 
of body deformation and the degree of translation of the 
apical vertebra of the curve, but the remaining points con-
nected to the degree of trunk decompensation, such as the 
value of the Cobb angle or the degree of translation post-
operatively, and the percentage of postoperative correction 
in patients treated operatively turned out to be meaning-
less. Our results show that the connection between how vis-
ible the body deformation is and an increased risk of vari-
ous disturbances is very complex.

The studies by Kotwicki et al. [58], using the BSSQ-Brace 
and BSSQ-Deformity results, show that stress caused by 
body deformity is quite low in patients treated conserva-
tively. It also determined that brace treatment additionally 
increases the level of stress felt due to spinal deformation. 
Our results, however, show that patients treated surgical-
ly felt a moderate level of stress both due to using a brace 
in the short postoperative period, and body deformation. 
Our results confirm the observations of Botens-Helmut et 
al. [22] and Kotwicki et al. [58] of higher stress levels due 
to brace wearing in comparison to stress connected only to 
trunk deformation.

For this study the reactions of patients in the early phase of 
brace wearing are significant. It is emphasised that the early 
stages of brace treatment are a critical period for the inten-
sity of stress and coping mechanisms [7,8]. Apter et al. [7] 
stated that this crisis occurs in the first 2-6 weeks of conser-
vative treatment. Some patients demonstrate fear and de-
pression [59,60], as well as a decrease in self-esteem [7,45], 
especially when they realise the implications of the diagno-
sis and recommended treatment methods [60]. MacLean et 
al. [8] report that up to 84% of patients admitted to such 
difficulties during brace treatment, and that the longer the 
time recommended for wearing a brace on the daily basis, 
as well as if a patient was previously poorly adapted to soci-
ety, the more difficult it is for the patient to adapt to a new 
difficult situation [51,53,59]. Incidents of self-harm have 
been known to occur [7], which is in contrast with the re-
sults we obtained showing that there is no connection be-
tween the length of time a brace is worn and an increase 
in stress levels.

A short period of brace wearing has a much greater effect, 
as highlighted many times (Fällstrom et al. [43], Clayson 
et al. [44]), in comparison to longer periods, on the psy-
chosocial functioning of patients, which reflects the depth 
of the crisis connected to the start of treatment. However, 
our findings do not support these results. We observed a dif-
ferent order, connected to the older age of patients when 
treatment began. As Climent et al. [40] stated, however, for 
older adolescents the use of a brace is a larger social prob-
lem than for a patient who is just coming into adolescence 
[40]. This point may explain to a certain extent our results 
showing a higher level of stress in patients who began treat-
ment at the age of 13 or older.

Andersen et al. [61] shows, however, that patients who be-
gan conservative treatment at the age of 16 or older have 
much greater difficulties forming relationships with the op-
posite sex in comparison to patients who began brace ther-
apy before age 16. Similarly, our study shows that the age at 
which treatment begins is significant for the psychosocial 
functioning of patients, and patients who began treatment 
later are subject to much greater stress.

Our research indicates that there are differences in stress 
levels between adolescent females with scoliosis in the short-
term after brace or surgical treatment. There are implica-
tions that can be drawn from our study for future research: 
examining the potential differences in stress levels related 
to trunk deformation (and perhaps stress related to mem-
ory of wearing of an orthopedic brace) in female and male 
patients treated conservatively, as well as in patients treat-
ed operatively, in a long-term follow-up.

Limitations

The cross-sectional character of our study constitutes a cer-
tain limitation; it was not possible to state whether there 
were differences between groups prior to treatment and 
whether such differences affected outcomes. An example 
may be the value of Cobb angle in both study groups, which 
contributes to different expectations of patients in regard 
to treatment results. Similar restrictions in sectional stud-
ies were indicated by Bunge et al. [24]. However, Climent 
and Sanchez [41] believe that cross-sectional studies are a 
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valid option, due to the nature of the scoliosis and indica-
tions for application of various therapeutic approaches.

Studies herein require an adoption of an assumption re-
lating to the issue of randomization. Such an assumption 
shows that there were no differences between groups that 
were treated surgically and conservatively in respect to 
measured traits of character prior to treatment. Such an 
assumption seems plausible, as the occurrences of scolio-
sis that require treatment is random. Similar problems and 
the need for adopting such an assumption were voiced by 
Noonan et al. [29].

Conclusions

There were differences in stress levels between female pa-
tients with scoliosis in the short-term after brace or surgical 
treatment – the group treated surgically had higher stress 
levels connected with body deformation. Our results show 
that patients already experiencing stress caused by trunk de-
formity had additional stress related to conservative treat-
ment. Moreover, we found that a higher level of stress de-
pends on the degree of trunk deformation on the frontal 
plane. Stress is also higher in patients who begin conserva-
tive treatment at a later age.

Acknowledgments

We would like to warmly thank Poznan University of Medical 
Sciences for financing our research project.

Contributors, who do not meet the criteria for authorship: 
Slawomir Nowak – technical assistant.

References:

	 1.	Kahanovitz N, Weisser S: The psychological impact of idiopathic scoli-
osis on the adolescent female. A preliminary multi-center study. Spine, 
1989; 14: 483–85

	 2.	Clayson D, Levine DB: Adolescent scoliosis patients. Personality pat-
terns and effects of corrective surgery. Clin Orthop Relat Res, 1976; 
116: 99–102

	 3.	Lindeman M, Behm K: Cognitive strategies and self-esteem as predic-
tors of brace-wear noncompliance in patients with idiopathic scoliosis 
and kyphosis. J Pediatr Orthop, 1999; 19: 493–99

	 4.	Sapountzi-Krepia DS, Valavanis J, Panteleakis GP et al: Perceptions of 
body image, happiness and satisfaction in adolescents wearing a Boston 
brace for scoliosis treatment. J Adv Nurs, 2001; 35: 683–90

	 5.	Danielsson AJ: What impact does spinal deformity correction for adoles-
cent idiopathic scoliosis make on quality of life? Spine, 2007; 1: S101–8

	 6.	Tones MJ, Moss ND: The impact of patient self assessment of deformi-
ty on HRQL in adults with scoliosis. Scoliosis, 2007; 15: 14–22

	 7.	Apter A, Morein G, Munitz H et al: The psychosocial sequelae of the 
Milwaukee brace in adolescent girls. Clin Orthop Relat Res, 1978; 131: 
156–59

	 8.	MacLean WE, Green NE, Pierre CB: Stress and coping with scoliosis: psy-
chological effects on adolescents and their families. J Pediatr Orthop, 
1989; 9: 257–61

	 9.	Sadeghi H, Allard P, Barbier F et al: Bracing has no effect on standing 
balance in females with adolescent idiopathic scoliosis. Med Sci Monit, 
2008; 14(6): CR293–98

	 10.	Reichel D, Schanz J: Developmental psychological aspects of scoliosis 
treatment. Pediatr Rehabil, 2003; 6: 221–25

	 11.	North K, Joy P, Yuille D et al: Specific learning disability in children 
with nf type I: significance of MRI abnormalities. Neurology, 1995; 45: 
1029–30

	 12.	Albon J: Parents’ responses to their child’s diagnosis of neurofibroma-
tosis I. Am J Med Genet, 2000; 93: 136–42

	 13.	Pilecka W: Chronic somatic illness in the life and development of a 
child. Psychological problems. Cracov: Jagiellonian University Press, 
2002

	 14.	Bengtsson G, Fällström K, Jansson B, Nachemson A: A psychological 
and psychiatric investigation of the adjustment of female scoliosis pa-
tients. Acta Psychiatr Scand, 1974; 50: 50–59

	 15.	Brosnan H: Nursing management of the adolescent with idiopathic sco-
liosis. The Nurs Clin North Am, 1991; 26: 17–31

	 16.	Zöller ME, Rembeck B: A psychiatric 12-year follow-up of adult patients 
with neurofibromatosis type 1. J Psychiatr Res, 1999; 33: 63–68

	 17.	Kayl AE, Moore BD, Slopis JM et al: Quantitative morphology of the 
corpus callosum in children with neurofibromatosis and attention-def-
icit hyperactivity disorder. J Child Neurol, 2000; 15: 90–96

	 18.	Wolkenstein P, Zeller J, Revuz J, Ecosse E, Leplège A: Visibility of neu-
rofibromatosis 1 and psychiatric morbidity. Arch Dermatol, 2003; 139: 
103–4

	 19.	Kahanovitz N, Snow B, Pinter I: The comparative results of psychologic 
testing in scoliosis patients treated with electrical stimulation or brac-
ing. Spine, 1984; 9: 442–44

	 20.	Ugwonali OF, Lomas G, Choe JC et al: Effect of bracing on the quality 
of life of adolescents with idiopathic scoliosis. Spine J, 2004; 4: 254–60

	 21.	Weigert KP, Nygaard LM, Christensen FB et al: Outcome in adolescent 
idiopathic scoliosis after brace treatment and surgery assessed by means 
of the Scoliosis Research Society Instrument 24. Eur Spine J, 2006; 15: 
1108–17

	 22.	Botens-Helmus Ch, Klein R, Stephan C: The reliability of the Bad 
Sobernheim Stress Questionnaire (BSSQbrace) in adolescents with 
scoliosis during brace treatment. Scoliosis, 2006; 1: 22

	 23.	Vandal S, Rivard CH, Bradet R: Measuring the compliance behavior 
of adolescents wearing orthopedic braces. Issues Compr Pediatr Nurs, 
1999; 22: 59–73

	 24.	Bunge EM, Juttmann RE, de Kleuver M et al, NESCIO group: Health-
related quality of life in patients with adolescent idiopathic scoliosis af-
ter treatment: short-term effects after brace or surgical treatment. Eur 
Spine J, 2007; 16: 83–89

	 25.	Matsunaga S, Hayashi K, Naruo T: Psychologic management of brace 
therpay for patients with idiopathic scoliosis. Spine, 2005; 30: 547–50

	 26.	Payne W, Ogilvie J, Resnick M: Does Scoliosis Have a psychological im-
pact and Does Gender Make a Difference? Spine, 1997; 22: 1380–84

	 27.	Eliason MJ, Richman LC: Psychological effects of idiopathic adolescent 
scoliosis. J Dev Behav Pediatr, 1984; 5: 169–72

	 28.	Marciniak W, Szulc A, Dega W: Orthopaedics and Rehabilitation Vol. 
2. Warsaw: Medical Publishing House PZWL, 2003

	 29.	Noonan KJ, Dolan LA, Jacobson WC, Weinstein SL: Long-term psycho-
social characteristics of patients treated for idiopathic scoliosis. J Pediatr 
Orthop, 1997; 17: 712–17

	 30.	D’Andrea LP, Betz RR, Lenke LG et al: Do radiographic parameters cor-
relate with clinical outcomes in adolescent idiopathic scoliosis? Spine, 
2000; 25: 1795–802

	 31.	Wiggins CG, Shaffrey CI, Abel MF, Menezez AH: Paediatric spinal de-
formities Neurosurg Focus, 2003; 14: E3

	 32.	Misterska E, Głowacki M, Harasymczuk J: Polish adaptation of Bad 
Sobernheim Stress Questionnaire-Brace and Bad Sobernheim Stress 
Questionnaire-Deformity. Eur Spine J, 2009; 18: 1911–19

	 33.	Vasiliadis E, Grivas TB, Savvidou O, Triantafyllopoulos G: The influence 
of brace on quality of life of adolescents with idiopathic scoliosis. Stud 
Health Technol Inform, 2006; 123: 352–56

	 34.	Smith FM, Latchford GJ, Hall RM, Dickson RA: Do chronic medical 
conditions increase the risk of eating disorder? A cross-sectional inves-
tigation of eating pathology in adolescent females with scoliosis and di-
abetes. J Adolesc Health, 2008; 42: 58–63

	 35.	Steel HH: Rib resection and spine fusion in correction of convex de-
formity in scoliosis. J Bone Joint Surg Am, 1983; 65: 920–25

	 36.	Christodoulou AG, Ploumis A, Terzidis IP et al: Spleen rupture after sur-
gery in Marfan syndrome scoliosis. J Pediatr Orthop, 2004; 24: 537–40

	 37.	Herrera-Soto JA, Lewis R, Nosir HR, Crawford AH: The use of multi-
ple anchors for the treatment of idiopathic scoliosis. Spine, 2007; 32: 
E517–22

	 38.	Gopinathan P, Marthya A, Kumaran CM et al: Short Segment Anterior 
Correction Of Thoracic Scoliosis With Single Solid Rigid Rods. (In 
Adolescent Idiopathic Scoliosis). J Orthopaedics, 2008; 5: e11

	 39.	LaMontagne LL, Hepworth JT, Cohen F, Salisbury MH: Adolescent sco-
liosis: effects of corrective surgery, cognitive-behavioral interventions, 
and age on activity outcomes. Appl Nurs Res, 2004; 17(3): 168–77

Med Sci Monit, 2011; 17(2): CR83-90 Misterska E et al – Stress level in females with adolescent idiopathic scoliosis

CR89

CR



	 40.	Newton PO, Parent S, Marks M, Pawelek J: Personal communication 
on: Prospective evaluation of 50 consecutive scoliosis patients surgical-
ly treated with thoracoscopic anterior instrumentation. Spine, 2005; 30: 
S100–9

	 41.	Climent JM, Sánchez J: Impact of the type of brace on the quality of life 
of Adolescents with Spine Deformities. Spine, 1999; 24: 1903–8

	 42.	Cochran T, Nachemson A: Long-term anatomic and functional changes 
in patients with adolescent idiopathic scoliosis treated with the Milwaukee 
brace. Spine, 1985; 10: 127–33

	 43.	Fällstrom K, Cochran T, Nachemson A: Long-term effects on personal-
ity development in patients with adolescent idiopathic scoliosis: influ-
ence of type of treatment. Spine, 1986; 11: 756–58

	 44.	Clayson D, Luz-Alterman S, Cataletto MM et al: Longterm psychologi-
cal sequelae of surgically versus nonsurgically treated scoliosis. Spine, 
1987; 12: 983–86

	 45.	Olaffson Y, Saraste H, Ahlgren RM: Does bracing affect self-image? A 
prospective study on 54 patients with adolescent idiopathic scoliosis. 
Eur Spine J, 1999; 8: 402–5

	 46.	Danielsson AJ, Nachemson AL: Childbearing, curve progression, and 
sexual function in women 22 years after treatment for adolescent idio-
pathic scoliosis: a case-control study. Spine, 2001; 26: 1449–56

	 47.	Bomba G, Kowalski I, Szarek I et al: The effect of spinal electrostimu-
lation on the testicular structure in rabbit. Med Sci Monit, 2001; 7(3): 
BR363–68

	 48.	Kotzer AM: Factors predicting postoperative pain in children and ad-
olescents following spine fusion. Issues Compr Pediatr Nurs, 2000; 23: 
83–102

	 49.	Schatzinger LH, Brower EM, Nash CL: The patient with scoliosis. Spinal 
fusion: emotional stress and adjustment. Am J Nurs, 1979; 79: 1608–12

	 50.	Nathan SW: Coping with disability and the surgical experience: body 
image of scoliotic female adolescents. Clin Pediatr, 1978; 17: 434–40

	 51.	Beka A, Dermitzaki I, Christodoulou A et al: Children and adolescents 
with idiopathic scoliosis: emotional reactions, coping mechanisms, and 
self-esteem. Psychol Rep, 2006; 98: 477–85

	 52.	Anderson FG: Self-concept and coping in adolescents with a physical 
disability. Issues Ment Health Nurs, 1981; 4: 257–74

	 53.	Scoloveno MA, Yarcheski A, Mahon NE: Scoliosis treatment effects on 
selected variables among adolescents. West J Nurs Res, 1990; 12: 601–18

	 54.	Freidel K: Psychosocial problems in idiopathic scoliosis. 1999. Retrieved 
from: Berlin: dissertation.de

	 55.	Koch KD, Buchanan R, Birch JG et al: Adolescents undergoing surgery 
for idiopathic scoliosis: how physical and psychological characteristics re-
late to patient satisfaction with the cosmetic result. Spine, 2001; 26: 2119–
2456.	 Samuelsson B, Riccardi VM: Neurofibromatosis in Gothenburg, 
Sweden. III. Psychiatric and social aspects. Neurofibromatosis, 1989; 2: 
84–106

	 57.	 Johnson NS, Saal, HM, Lovell AM, Schorry EK: Social and emotional 
problems in children with neurofibromatosis type 1: evidence and pro-
posed interventions. J Pediatr, 1999; 134: 767–72

	 58.	Kotwicki T, Kinel E, Stryła W, Szulc A: Estimation of the stress related 
to conservative scoliosis therapy: an analysis based on BSSQ question-
naires. Scoliosis, 2007; 2: 1

	 59.	Myers BA, Friedman SB, Weiner IB: Coping with chronic disabili-
ty. Psychosocial observations of girls with scoliosis treated with the 
Milwaukee brace. Am J Dis Child, 1970; 120: 175–81

	 60.	Wickers FC, Bunch WH, Barnett PM: Psychological factors in failure 
to wear the Milwaukee brace for treatment of idiopathic scoliosis. Clin 
Orthop Relat Res, 1977; 126: 62–66

	 61.	Andersen MO, Andersen GR, Thomsen K et al: Early weaning might 
reduce the psychological strain of Boston bracing: a study of 136 pa-
tients with adolescent idiopathic scoliosis at 3.5 years after termination 
of brace treatment. J Pediatr Orthop B, 2002; 11: 96–99

Clinical Research Med Sci Monit, 2011; 17(2): CR83-90

CR90


