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Abstract

Background: Postural deformities are disabling complications emerging at the early years of life. Therefore, the purpose of this re-
search was to study the frequency of scoliosis condition in guidance schools of the city of Kashan and compare their anthropometric
characteristics with the normal counterparts.
Methods: This was cross-sectional study including 604 females at guidance-school to determine the frequency of scoliosis in the
city of Kashan. Adam’s forward bend test was employed to identify the cases of disorder. Descriptive statistics and Independent
t-test were used to analyze the data.
Results: The result of examining 604 guidance school females showed that 108 (17.9%) female students had scoliosis deformity and
496 (82.1%) were normal. The result suggested that there was a significant difference between the height, weight, waist, waist/hip
ratio (WHR) and Body Mass Index (BMI) of normal females compared to the scoliotic female student (P ≤ 0.05).
Conclusions: It was concluded that a considerable proportion of females were suffering from scoliosis deformity and their an-
thropometric factors were in poorer condition compared to normal individuals. Therefore, early identification of scoliosis may
significantly improve the effectiveness of treatment and rehabilitation.
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1. Background

Normal human posture is an ideal condition for per-
forming daily task regardless of age or gender. However,
human posture may deviate from its normal course of
development throughout life. Such developmental ab-
normalities do not occur abruptly under normal circum-
stance. They are usually the result of poor habits such
as performing daily tasks in a poor posture conditions.
Sitting improperly for prolonged duration, carrying back
packs, briefcases or other objects for long periods of time
or sitting in front of any displaying devices including com-
puter, video game consoles or television may result in ab-
normal change of posture at any age. Faulty posture is
common among children and adolescents with a wide
spectrum of signs and causes. There are several studies re-
porting that common deformities may occur due to these
reasons (1-4). In this regard, Eivazi et al. on a study of the
prevalence of postural deformities reported that 24% of
the children at the age 11 to 15 years were suffering from
postural deviations (5). As the emergence of deformity at

the very beginning of teenage years is not noticeable, only
specialists and experts can detect disturbances with eye ob-
servations.

Many researchers have focused on the prevalence of
postural deformities in young population including chil-
dren and particularly school children (6, 7). Since the
prevalence of such deformities depend on many factors,
such as cultural habits and the environment, it is vital to
carry out such research in different populations. As a re-
sult, this study was conducted to study the incidence of
scoliosis and its relationship with anthropometric indices
including height, weight, body mass index (BMI), waist/hip
ratio (WHR) of female students in guidance-schools.

2. Methods

A cross-sectional study was performed on 604 school
females (mean age of 13.4 ± 1.1 years old) to determine the
frequency of scoliosis in guidance-school students of the
city of Kashan, Iran. Adam’s forward bend test was em-
ployed to identify the cases of disorder. Seca scale and in-
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flexible tape were used to measure the weight and height
of students respectively. All the assessments were per-
formed in school gymnasium. Descriptive statistics and In-
dependent t-test were used to analyze the data.

3. Results

The results suggested that 17.9% of females were suf-
fering from scoliosis while 82.1% were identified as having
normal postures. As shown in table 1, a significant differ-
ence was found in the height, weight, waist, BMI, and WHR
of normal compared to scoliosis cases (respectively, P =
0.023, P = 0.026, P = 0.011, P = 0.000, P = 0.022). The females
with normal posture were significantly taller, lighter and
had less waist circumference, BMI and WHR ratio than the
scoliosis cases. However, there was no significant differ-
ences between the hip circumferences of normal females
and scoliosis conditions (P = 0.23).

Table 1. Comparing the Characteristics of Normal and Scoliotic Guidance Female
Students

Variables T-Value Df Sig. (2-Tailed)

Height (cm) 2.293 580 0.023a

Weight (kg) -2.227 580 0.026a

Hip (cm) -1.144 598 0.253

Waist (cm) -2.557 580 0.011a

BMI (kg/m2) -3.774 580 0.000a

WHR (cm) -2.301 598 0.022a

a Significant at alpha level = 0.05.

4. Discussion

The study was designed to determine the frequency
rate of scoliosis disorder in guidance school females. In ad-
dition, the other purpose of study was to compare the stu-
dents that were identified as scoliotic with their counter
parts who were identified as students with normal pos-
ture. Based on evidences, early detection of such a con-
dition may help health authorities to apply non-invasive
treatment such as wearing an orthosis. Adams was one of
the pioneers in this issue that claimed that indirect means
of identifying spinal deformity is possible by bending for-
ward test that results in an increased existing deformity
(8). In this regard, the scoliosis assessment has been widely
applied in many research.

Cote et al. compared Adam’s forward bend tests and
Scoliometer and reported that Adams’ test had more re-
liability for the assessment of thoracic curves (9). Since,

Adam’s forward bend test is more sensitive than the Sco-
liometer, the authors believe that it remains the best non-
invasive clinical test to evaluate scoliosis. As suggested, the
prevalence of scoliosis was 17.9 percent. The prevalence of
scoliosis in a study conducted by Ciacciaa et al. was 24.3%, a
higher rate of disorder reported than the present research
and other researchers. On the contrary, Zhang et al re-
ported a lower rate of disorder (10). The result of this study
was not in agreement with the findings of other investi-
gators who showed that the scoliotic case had lower BMI
and weight than the normal individuals of the same age
group (11, 12). In addition, it was indicated that the scoliotic
cases had larger WHR. Having a larger waist size may be as-
sociated with larger BMI since waist area is where the vis-
ceral fat is deposited and results in larger weight and big-
ger BMI values. The discrepancy in finding different rate of
prevalence may be attributed to the different methods of
assessing postural deformities. However, regardless of the
variations in the prevalence rate of postural deformities in
school years, particularly during the guidance years when
the child is at a critical period of postural development, the
identification of the problem is important. By identifying
the children at risk of becoming adults with faulty posture,
appropriate measures may be taken to correct these prob-
lems.

4.1. Conclusion

Considering anthropometric factors such as body fat
percentage, WHR and BMI in adolescent females is very
important because it can cause abnormalities and skele-
tal disorders. On the other hand, the identification of
acquired deformities at an early stage is critical since it
makes it possible to take the proper measures to amend
them more effectively.
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