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ORIGINAL PAPER
ABSTRACT
Introduction: Idiopathic scoliosis is a significant health problem which occurs in 2%–4% school kids in adolescent age. Reasons of occurrence are 
not quite clear, there are many theories, but probably it is multifactor disease. Among the theories that are mentioned some of them included 
environmental and behavioral factors. Aim: Research the impact of some environmental and behavioral factor on development and progression 
of idiopathic scoliosis in school kids. Methodology: Research was conducted on 421 pupil in adolescent age, where 120 pupils was from urban 
schools and 301 pupil from rural schools. Environmental factors and habits like the bigger osteomuscular structure mobility at kids from rural 
schools, longer outdoor time spending, different nutrition, alcoholism and smoking, different obligations, etc. factors which can be cause of sco-
liosis development. Results: In this research we assumed that different environmental and behavioral factors of school kids, which exist in rural 
and urban areas, can develop to different expression of scoliosis in these areas. In our research we proved that the scoliosis occurrence is more 
often in urban areas than in rural (Fisher’s exact test P<0.001). Conclusion: It is necessary to research all factors of lifestyle individually, which are 
different between the urban and rural kids.
Key words: adolescent idiopathic scoliosis, rural, urban, school kid’s.

1. INTRODUCTION
Idiopathic scoliosis is the most common form of scoliosis 

and its incidence in the total nubmer of scoliosis is from 
67% to 90% depending on types of reasrch and the observed 
age groups. (1, 2, 3). It is present in 2 – 4% of children aged 
from 10 to 16 years of age (4), but more than 50% at persons 
older than 60 years (3). The causes of its origin still are not 
celar, and probably they are many. More frequent occurance 
in some families are leading to genetic factors (5), gender 
distribution also wasn’t clearly defined. In infatile period 
both sex’es are equaly affected, while in the juvenile and 
adolescent period girls have bigger tendencies for illness, 
and at the age of 10 years that ratio is 6:1 (3). During etiol-
ogy research of idiopathic scoliosis disorder of connective 
tissues, abnormal biomechnical forces as wel as neuophysi-
ological predisposition was determined. (6). Some research 
are blaming sudden dynamic development of adolescents 
and asymmetrical tensions that are there created within Figure 1. Normal spine position and scoliosis.
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the musculo-skeletal system (7), or a problematic posture 
as a factor in enhacing the period of rapid development of 
the body (8).

Idiopathic scoliosis is rare in early childhoods and its 
prevalence is growing in the school age from 2% to 4% as 
the child getting older. (4). From that reason and beacuse of 
the risk in specific development stages idiopathic scoliosis 
can be classified into three groups. Scoliosis occured in 
early childhood (infantile) before the age of three, scolio-
sis occuring in juventile child age (from 3 to 9 years) and 
scoliosis that occurs in adolescent age (from 9 to 18 years) 
(1). Adolescent idiophatic scoliosis (AIS) is not a disease 
primary caused due to poor posture, but poor posture may 
potentiate the deterioration of the existing scoliosis. This is 
very important in the period of rapid growth beauce epide-
miological studies suggest that AIS is a leading orthopedic 
problem of children in school period. Due the ill micson-
duct, enviromental factors can be potentiate factor in AIS 
developing. Changes in intervertebral discs and other parts 
of vertebra’s indicate to the ineffective synthetic response 
to a pathological enviroment (9).

If we considered all these emphasizing factors, we set the 
goal of this study to deteremine the impact of behavioral 
and enviromental factors on developing and progression 
of AIS in children at school age. These factors are the one 
that make difference in living in rural or urban area. In 
example it is a bigger mobility of osteomuscular structure 
at children in rural area, longer stay outside, a different 
diet, alcoholism, smoking, other commitments, habits and 
interests, etc. (10, 11, 12).

2. SAMPLE AND METHODS
This is an epidemiological - analitical cross section study. 

Adolescent students from two different elementary school’s 
from urban area in Žepče are the research sample and two 
elementary school’s in rural area in Gradačac. They were 
selected from bigger reasearch sample which included all 
age groups in elementary school from 6 to 15 years old 
(adolescent age). The cases with scoliosis as a result of con-
genital disorder or neuromuscular disease are did not take 
in consideration. Scoliosis is defined as a lateral curvature 
of spine from 10 and more degrees with vertebral rotation. 

Scoliosis was diagnosed by experienced doctors. In addi-
tion to the notice of presence or abscence of scoliosis, body 
height, weight were measured, also BMI (body mass index) 
and the relationships between this values and occurrence 
of AIS were calculate.

3. RESULTS
Total examined sample was consisted of 618 pupils. From 

total sample, research sample is separated of 421 or 68,1% 
pupils of adolescent age. Analysing the gender distribu-
tion with X2 test we established that there is no statistical 
significant difference in reasrch sample by gender in rural 
and urban school. (X2

(1)=0.085; P=0.77).

Area
Total

Urban Rural

Male 60 (50.0%) 144 (47.8%) 204 (48.5%)

Female 60 (50.0%) 157 (52.2%) 217 (51.5%)

Total 120 (100.0%) 301 (100.0%) 421 (100.0%)

Table 1. Subject distribution by gender and area

Since in this sample there is a statistically significant dif-
ference in the average age of subjects (t(410)=23.511; p<0.001), 
we have selected cohort of pupils of 14 years old which was 
consist of 184 students both sexes, where is no statistically 
significant difference in gender distribution by area of liv-
ing. (X2

(1)=0.62; p=0.80).
Ina cohort made of fourteen years old kids there is no 

statistically significant differences in average body weight 
among subjects classified by place of residence (t(99)=-1.834; 
p=0.07), but there is statistically significant difference in 
average BMI (t(87)=-5.203; p<0.001). Higher BMI had the 
students of schools in rural area. Analyzig data on the 
presence of the scoliosis in relation to place of residence 
we found a statistically significant difference (Fisher’s exact 
test p<0.001). Scoliosis is more common in urban school 
students.

A B C
Figure 2. A: thoracic scoliosis. B: Bending the upper curvature 
to determine the reduction. C: bending the principal curvatures 
b¨clinically statisfactory result if b <= 17°

Figure 3. MRI – Patient with idipathic scoiosis.
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184

Area
Total

Urban Rural

Scoliosis YES 40 (33.3%) 4 (6.3%) 44 (23.9%)

Scoliosis NO 80 (66.7%) 60 (93.8%) 140 (76.1%)

Total 120 64 184

Table 2. Scoliosis distribution by the place of residence

Analyzing the results of the research sample (cohort of 
adolescents) we found that scoliosis is much more common 
among urban school children. While testing this difference 
we found that it was statistically significant (X2

(1)=32.127; 
P<0.001).

Analyzing the correlation between the appearance of sco-
liosis with the size BMI in the reasrch sample, the Pearson 
correlation coefficient shows a significant positive correla-
tion (P. corr = 0.176; p<0.001).

Analyzing the difference between the scoliosis appear-
ance by gender in research sample we found a statistically 
significant difference. Scoliosis is two time more often at 
girls then boys (X2

(1)=4.863; p=0.027).

4. DISCUSSION
The intention of this study is to show the impact of envi-

roment and lifestyle as a potential factors in expression of 
AIS. As we mentioned above idiopathic adolescent scolio-
sis is not a habit disease, it is not caused by carrying heavy 
school bags on one shoulder, or bad posture and neither the 
lack of calcium (13). Many reasrch are agree in one that the 
rapid pubertal growth can be conneceted with assimetric 
growth of the spine and the occurance of this type of scolio-
sis (14, 15, 16). We assumed that such, vulnerable conditions 
some secondary factor can exist which can potentiate and 
have impact on expresion and progression of AIS. Therefore, 
we look for this factors in diversity of enviormental factors 
and habits in different living enviroments, urban and rural.

Many reasrch are showing that osteomuscular mobility, 
and esspecially mobility of spine and the dominant body 
posture body can cause many changes which can potenti-
ate scoliosis development. Shultz (1984) was talking about 
poor postural control of spine with AIS as biomechanical 
factor of her progression, neuromuscular mechanism’s are 

te most important (17). Tinazci (2009) is pointing to the en-
viormental effects on physical activity at children in urban 
and rural area (18). Reyes (2003) is showing differencies in 
development at school children of rural and urban area, 
school children in urban area are in average more more 
taller and heavier than the children in rural area (19).

In our reasrch we didn’t measured specific parameters 
of the physical activity of children, we haven’t conduct any 
survey about diet and other habits, but we assumed there 
are significant differencies between the children in urban 
and rural area, on a tradition base, earlier research and the 
usual habits of life. School children in rural area have more 
physical activity, they are more activly involved in activites 
helping their parents, and less time they are spending in 
front of the television and game consol, in total children in 
rural area have healthier profile (20, 21). There are differ-
encies in osteomuscular development of children in urban 
and rural area what is shown in our reasrch. In our reaserch 
children from rural area have higher BMI, and smaller aver-
rage high then the kids form urban elementary schools. It 
is established that the apperance of scoliosis is more often 
in school children from urban area, two times more often 
in girls and it is more often at children with higher BMI.

5. CONCLUSION
There are numerous theories about the AIS etiophatogen-

esis, from those that assume genetic heritage, abnormalites 
of nervous system, abnormal bone growth, hormonal and 
metabolical disorders to the biomechanical, and enviro-
mental factors that are result of lifestyle habits (22). Our 
reasrch has shown that incidence of scoliosis at school 
children is more often in urban area, as it brings need for 
further research of the factors which are different in living 
in urban and rural area and which can be cause or reason 
of scoliosis expresion.

REFERENCES
1. Trobisch P, Suess O, Schwab F. Idiopathic scoliosis. Dtsch 

Arztebl Int. 2010 Dec; 107(49): 875-883.
2. Liu SL, Huang DS. Scoliosis in China. A general review. Clin 

Orthop Relat Res. 1996 Feb; (323): 113-118.
3. Nowakowski A, Labaziewicz L, Skrzypek H. Idiopathic 

scoliosis: epidemiology and etiology. Chir Narzadow Ruchu 
Ortop Pol. 1998; 63(4): 317-320.

4. Reamy BV, Slakey JB. Adolescent idiopathic scoliosis: re-
view and current concepts. Am Fam Physician. 2001 Jul 1; 
64(1): 111-116.

5. Kenro Kusumi, Sally L. Dunwoodie. The Genetics and 
Development of Scoliosis. Springer Science and Business 
Media, LLC, 2010.

6. Girardo M, Bettini N, Dema E, Cervellati S. The role of mela-
tonin in the pathogenesis of adolescent idiopathic scoliosis 
(AIS). Eur Spine J. 2011 May; 20 Suppl 1: S68-74. 

7. Roth M. Relative osteo-neural growth - some phylogenetic, 
ontogenetic and clinical aspects. Radiol Diagn (Berl). 1971; 
12(1): 81-97.

8. Burwell RG, Dangerfield PH, Moulton A, Anderson SI. 
Etiologic theories of idiopathic scoliosis: autonomic nervous 
system and the leptin-sympathetic nervous system concept 
for the pathogenesis of adolescent idiopathic scoliosis. In: 

Analyzing the correlation between the appearance of scoliosis with the size BMI in the 

reasrch sample, the Pearson correlation coefficient shows a significant positive correlation 

(P.corr = 0.176; P<0.001). 

 

Chart 1. Correlation of scoliosis with BMI 

Analyzing the difference between the scoliosis appearance by gneder in reasrch sample we 

found a statistically significant difference. Scoliosis is two time more often at girls then 

boys (X2
(1)=4.863; P=0.027). 

 

 

 

 

 

 

 

 

Chart 1. Correlation of scoliosis with BMI



185Mat Soc Med. 2012 Sep; 24(3): 182-185 • Original paper 

Way of Life as Emphasizing Factors in the Progression of Idiophatic Scoliosis in Adolescence Era

Peter H. Dangerfield. Research into Spinal Deformities 6. 
Studies in Health Technology and Informatics. Volume 140, 
2008. DOI: 10.3233/978-1-58603-888-5-197.

9. Mirtz TA, Thompson MA, Greene L, Wyatt LA, Akagi CG. 
Adolescent idiopathic scoliosis screening for school, com-
munity, and clinical health promotion practice utilizing 
the PRECEDE-PROCEED model. Chiropr Osteopat. 2005 
Nov 30; 13: 25.

10. Masterson Creber RM, Smeeth L, Gilman RH, Miranda JJ. 
Physical activity and cardiovascular risk factors among ru-
ral and urban groups and rural-to-urban migrants in Peru: 
a cross-sectional study. Rev Panam Salud Publica. 2010 Jul; 
28(1): 1-8.

11. Maggi S, Ostry A, Callaghan K, Hershler R, Chen L, 
D’Angiulli A, Hertzman C. Rural-urban migration patterns 
and mental health diagnoses of adolescents and young adults 
in British Columbia, Canada: a case-control study. Child 
Adolesc Psychiatry Ment Health. 2010 May 13; 4: 13.

12. Davis AM, Boles RE, James RL, Sullivan DK, Donnelly JE, 
Swirczynski DL, Goetz J. Health behaviors and weight status 
among urban and rural children. Rural Remote Health. 2008 
Apr-Jun; 8(2): 810.

13. Bisanovic S, Sivic S, Batic-Mujanovic O. The prevalence and 
frequency distribution of physical disorders in schoolchil-
dren of the primary school “Edhem Mulabdic” in Mededa. 
TTEM, 2010; 5(4): 827-835.

14. Mary Harwell Sayler. The Encyclopedia of the Muscle and 
Skeletal Systems and Disorders. Facts On File, Inc, New 

York, 2005.
15. Roaf R. The basic anatomy of scoliosis. J Bone Joint Surg. [B] 

1966 Nov; 48-B: 786–792.
16. Fok J, Adeeb S, Carey J. FEM Simulation of Non-Progressive 

Growth from Asymmetric Loading and Vicious Cycle The-
ory: Scoliosis Study Proof of Concept. Open Biomed Eng J. 
2010 Aug 17; 4: 162-169.

17. Schultz AB. Biomechanical factors in the progression of 
idiopathic scoliosis. Ann Biomed Eng. 1984; 12(6): 621-630.

18. Tinazci C, Emiroglu O. Physical fitness of rural children 
compared with urban children in North Cyprus: a normative 
study. J Phys Act Health. 2009 Jan; 6(1): 88-92.

19. Reyes ME, Tan SK, Malina RM. Urban-rural contrasts in the 
growth status of school children in Oaxaca, Mexico. Ann 
Hum Biol. 2003 Nov-Dec; 30(6): 693-713.

20. Chillón P, Ortega FB, Ferrando JA, Casajus JA. Physical fit-
ness in rural and urban children and adolescents from Spain. 
J Sci Med Sport. 2011 Sep; 14(5): 417-423.

21. Tambalis KD, Panagiotakos DB, Sidossis LS. Greek children 
living in rural areas are heavier but fitter compared to their 
urban counterparts: a comparative, time-series (1997-2008) 
analysis. J Rural Health. 2011 Summer; 27(3): 270-277. doi: 
10.1111/j.1748-0361.2010.00346.x. 

22. Wang WJ, Yeung HY, Chu WC, Tang NL, Lee KM, Qiu Y, 
Burwell RG, Cheng JC. Top theories for the etiopathogenesis 
of adolescent idiopathic scoliosis. J Pediatr Orthop. 2011 Jan-
Feb; 31(1 Suppl): S14-27.


