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S u m m a r y 
In order to determine the prevalence and distribution of 
various parameters associated with scoliosis in school 
children in Osogbo, Osun State. Nigeria, a two-year pro-
spective study was carried out. The study was carried out 
in selected secondary schools in Osogbo township, Osun 
s ta te , Niger ia . A t eam c o n s i s t i n g of o n e consul tan t 
orthopeadic surgeon, one consultant epidemiologist, com-
munity health consultant , two laboratory scientists and 
one clerk performed the school screening. Simple random 
sampling was used to select the study population. Informed 
consent was obtained f rom the school principals, the stu-
dents , and the parents of the students. A total of 410 
children 190(46.3%) males and 220(53.7%) females aged 9-
14 years old were screened. Thir ty (7 .31%) children had 
signs of scoliosis but only five (1 .21%) had radiological 
ev idence of scoliosis. Prevalence of scoliosis in the study 
group was 1.2%>. A sensit ive test for detection of scoliosis 
was forward bending test. Thoracic curve was most com-
mon. Cost of screening was affordable . School screening 
is s imple , and cost effect ive . This study found that scolio-
sis is not c o m m o n in school chi ldren in Osogbo, Osun 
state, Nigeria and therefore does not pose as a major pub-
lic health problem. However , all the chi ldren who had ra-
diological ev idence of scoliosis were not aware of this 
prior to the screening exercise . Early detection has impli-
cat ion for cho ice of management - an advantage of the 
screening programme. 

K e y w o r d s : Prevalence, scoliosis, school children, 

screening. 

R e s u m e 
Une e tude prospect ive de 2 ans etait faite dans des colle-
ges select ionnes pour determiner la prevalence et la distri-
bution des different parametres associes a la scoliose parmi 
l e s c o l l e g i e n s a O s o g b o d a n s T e t a t d ' O s u n au 
Niger ia .L 'e tude etait faite par une equ ipe medicale com-
plete avec le consen tement obtenu de chaque collegien , 
du parent et de leurs principals . Au total 4 1 0 collegiens, 
190(46.3% des garcons et 220(53.7%) des lilies ages de 9 a 
14 ans etaient examines . 7 .31% avaient des signes de la 
scolo iose mais seule 1.21 % avaient une evidence radiolo 
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gique. Le taux de la scoloiose etait de 1.2% dans cette 
etude. Un test de sensitivite pour la detection de la sco-
liose etait la courbature droite debout, simple et a cout 
moyen. La courbe thoracique etait commune. Cette etude 
demontrait que la scoliose n'est pas commune chez les 
ecoliers a Osogbo, cependant ceux ayant eu une evidence 
radiologique de la scoliose n'avaient aucune information 
de leur etat physique. Une detection precose aura des im-
plications dans le choix des soins, et demontrant ainsi 
1'a vantage des programmes de depistage. 

Int roduct ion. 
Scoliosis is a three dimensional problem composed of tor-
sion, angulations and translation simultaneously occur-
ring in the transverse, coronal and sagittal planes. Although 
several procedures for operative and non-operative treat-
ment of scoliosis have evolved, the most effect ive treat-
ment is still based on early detection [1,2,3]. There has 
been several reports on early detection of scoliosis [ 1,2.4]. 
In this regard, school screening is considered a powerful 
tool that can be used to identify children who may have 
scoliosis as well as those who may be at high risk for the 
disease [5]. The important benefits and advantages of 
school-screening program for scoliosis include the identi-
fication of a large number of previously undiagnosed 
curves, the identification of children who are at high risk 
for progression and a decrease in the number of operat ive 
procedures that will be performed in children due to early 
detection and prompt management 16). The most widely 
used method of early detection is the forward bending test 
developed by Adams yet its effectiveness in school screen-
ing has been questioned [7,8,9]. The minimum angle of 
curvature to qualify as scoliosis ranges f rom 5°-10° [4]. 
For this study, scoliosis was taken as a curve of 5° or more. 
A total of 410 children were screened in secondary schools 
in Osogbo, Nigeria. References on similar work done in 
Nigeria in the past were not found in indexed journals . 

Sub jec t s a n d m e t h o d s 
Study area 
Osogbo is the capital of Osun state in southwest, Nigeria. 
It has a population of about 1.3 million [ 10] who are mainly 

"Yorubas". 

Study design 
A two-year prospective epidemiological study was carried 
out to de termine and assess the prevalence and distribu-
tion of various scoliotic parameters in school chi ldren in 

Osogbo, Nigeria. 
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Sampling technique and procedure 
Study population was obtained by selecting 25% of sec-
ondary schools in the locality using simple random sam-
pling method utilizing the ballot method. All children aged 
9-14 years in these schools were recruited into the study. 
Since scoliosis is most common in children 9-14 years of 
age [6], school children within this age group were 
screened. Written informed consent was obtained from 
the school principals, the students, and the parents of the 
students. Children of the two (2) parents who did not give 
consent were excluded from the study. The screening team 
included one consultant Orthopeadic Surgeon, one con-
sultant Epidemiologist, one Community Health consult-
ant, two laboratory scientists, and one clerk. Relevant data 
were collected from the students utilizing a pre-tested struc-
tured questionnaire. Information sought included socio-
demographic data, physical attributes of respondents, 
anthropometric data, and signs of abnormality of spine or 
trunk. Screening took place in the school during the school 
hours when the children had free periods or during break 
time. 

The weight of each child was taken using the 
Salter weighing-scale, height standing, height sitting and 
arm span were measured. Physical examination were con-
ducted on each child, boys wore own shorts whilst girls 
wore own shorts and brassieres. Female teachers acted as 
chaperones during the physical examination for the girls. 

The Orthopeadic Surgeon examined each child 
for any abnormality of spine or trunk. The spine and trunk 
were examined from the back, noting asymmetry of the 
shoulders, scapular prominence, rib hump, abnormal loin 
skin creases, asymmetry of pelvis and buttocks and any 
shortening of lower limb whilst standing. The spine was 
examined from the back in an upright position with the 
spine flexed (Adam's test). In the Adam's forward-bend-
ing test, the patient bends forward at the waist with the 
knees straight and arms together hanging towards the floor 
and the back parallel to the floor. The examiner looks along 
the axis of the spine for rotatory asymmetry. Positive signs 
for scoliosis include asymmetrical shoulder level, scapula 
prominence, inequality of length of lower limb and asym-
metry of spine on forward bending. 

Those who had positive signs were sent to 
LAUTECHTeaching Hospital (LTH), Osogbo, Nigeria for 
X-ray of Thoraco-lumbar spine (Postero-anterior view 
standing) and pelvis (antero-posterior view). To rule out 
bias, the x-ray films were independently reported by the 
Consultant Radiologist at LTH who was not a member of 
the research team. The cost of the x-rays was borne by the 
researchers. Angle of curvature was measured by Cobb's 
method. The data generated was entered and analyzed 
using SPSS statistical software computer programme. The 
results were subjected to appropriate statistical analysis. 

Results 
This report describes the epidemiological findings accord-
ing to the age and gender of the school children and the 

magnitude and type of the scoliotic curve. A total of 410 
schoolchildren {190 (46.35%)males and 220 (53.65% )fe-
malesl aged 9-14 yrs were screened from June 2002 to 
June 2004 (Table 1). The sex ratio was 1:1.2(male/female) 
and data showed that the females were significantly taller 
than the males. Thirty (7.31%) children had positive signs 
of scoliosis (Table 2) but only 5 (1.21%) had radiological 
evidence of scoliosis with the following magnitude, pat-
tern of curve and type of scoliotic curve: four children 
(2males and 2 female) had angle of curvature of l°-9° while 
one child (male) had angle of curvature of 10°. All five 
children with radiological evidence of scoliosis were be-
tween ages 13 and 14years. No radiological evidence of 
scoliosis was found in children 9- 12years of age. The type 
of scoliotic curve was thoracic in all the five children. No 
lumbar or thoraco-lumbar curves were seen. Four children 
had the apex of curve to the left while only one had apex to 
the right (Table 3). 

Table 1: Demographic characteristics of respondents 

Personal characteristics Frequency (%) 

Age 
9yrs 7(1 .7) 
lOyrs 6(1 .5) 
1 lyrs 36 (8.8) 
12yrs 93 (22.2) 
13yrs 158 (38.5) 
14yrs 110(26.8) 
Total 410(100.0) 
Sex 
Male 190 (46.3) 
Female 220 (53.7) 
Total 410(100.0) 

Table 2. Distribution of positive sign for scoliosis 

Signs Yes (%) No (%) 

Asymmetrical shoulder level 11 (2.7) 399(97.3) 
Scapular prominence 14 (3.4) 396 (96.6) 
Inequalities of the length of 
lower limbs 2 (0.5) 408 (99.5) 
Lateral deviation of the spine 
during forward bending test 3 (0.7) 407 (99.3) 

Table 4 shows the distribution of the children 
according to occurrence of abnormalities of trunk or spine. 
Eight (2.0%) had humps in the ribs, 5( 1.2%) had discrepan-
cies between shoulder levels while 4( 1.0%) had deformity 
of torso (trunk), 4( 1.0%) had deformity of spine and 3(0.7%) 
had humps in lumbar, 3(0.7%) had discrepancies between 
hips respectively. There was no statistically significant 
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relat ionship between age, sex. and positive signs of scolio-
sis. Furthermore, abnormalities of trunk or spine were found 
to be significantly associated with positive signs for scolio-
sis. 

Tab le 3 : Age-Gende r distribution of pattern, magni-
tude, and apex of curve of scoliosis. 

A g e Sex Degrees of 
curva ture 

Apex Type 

14 F 6° R Single Thoracic 
13 F 6° L Single Thoracic 
14 M 8° L Single Thoracic 
14 M 5° L Single Thorac ic 
13 M 10° L Single Thoracic 

T a b l e 4: Dis t r ibu t ion of abnormal i t ies of t runk or spine 

A b n o r m a l i t i e s Yes (%) N o (%) 

H u m p s in R i b s 8 (2.0) 402 (98.0) 
H u m p s in L u m b a r 3 (0.7) 407 (99.3) 
D i s c r e p a n c i e s b e t w e e n S h o u l d e r s 5 ( 1 . 2 ) 4 0 5 (98.8) 
D i s c r e p a n c i e s b e t w e e n Hips 3 (0.7) 407 (99.3) 
I m b a l a n c e of T o r s o 4 ( 1 . 0 ) 4 0 6 (99.0) 
I m b a l a n c e o f S p i n e 4 ( 1 . 0 ) 4 0 6 (99.0) 

Discussion 
T h e i n c i d e n c e o f sco l ios i s in school chi ldren in Osogbo , 
N ige r i a w a s 1 .2% (cf 1.7% Greek exper ience 6 ) . All cu rves 
w e r e t ho rac i c in k e e p i n g with f ind ings f r o m N o r w a y and 
S w e d e n [4 ,11] but con t ra s t ing with f ind ings f r o m Greece 
w h e r e t h o r a c o - l u m b a r and l umbar cu rves w e r e c o m m o n 
[6]. T h e apex of c u r v e lef t>r ight ( L > R ) in this ser ies is in 
keep ing with mos t f indings by other researchers [4,6,11,12]. 
T h e d e g r e e of ro ta tory a s y m m e t r y in the A d a m ' s posi t ion 
can be m e a s u r e d wi th an inc l inomete r ( sco l iometer ) . A 
d i f f e r e n c e of e ight (8) mi l l ime te r s in height be tween s ides 
is c o n s i d e r e d a b n o r m a l [13]- T h i s quan t i t a t ive measure -
men t w a s h o w e v e r omi t t ed in this ser ies d u e to the fact 
that the i n s t r u m e n t used fo r this quan t i t a t ive measu re -
ment ( incl inometer) w a s not avai lable . ^ 

T h e c u r v e s in this s tudy w e r e smal l (all 10 and 
less) wi th a m a l e p r e p o n d e r a n c e ( M : F = 3:2) w h i c h is in 
keep ing with f ind ings in other ser ies that d o c u m e n t e d ma e 
p r e p o n d e r a n c e for smal le r c u r v e s and f e m a l e p r e p o n d e r -
ance for larger c u r v e s [2,3,4,6] . T h e cost of sc reen ing w a s 
b o r n e by the resea rchers . A l though the overal l cost cou ld 
not be accu ra t e ly a s ses sed , it was a f fo rdab l e . In o t h e r se-
r ies , cos t was about three cen t s per chi ld |6] . H o w e v e r , as 
A s h w o r t h et al s ta ted , all cos ts and benef i t s of s c r een ing 

cannot be measured in terms of dollars, subjective ben-
efits must be balanced against objective cost [ 14]. In this 
regard, the aim of screening is early diagnosis and applica-
tion of an appropriate orthotic device in order to decrease 
the need for an operation. Thus , the effectiveness of a 
screening program is reflected mainly by a decrease in the 
number of children who need operative intervention. There-
fore, early detection means that cases that would have 
required surgery would be prevented from getting to that 
stage by early conservative treatment. To minimize the 
hazardous effects of irradiation, low dose X-ray was used 
for screening in one series15 where progression of curve 
was found in 14% and where measurement of sacral tilt 
different iated compensa tory f rom idiopathic scoliosis. 
Moreover, posterio-anterior f i lms produce less irradiation 
to the ovaries in females. 

Sc reen ing is a use fu l test in early detect ion, 
though school screening has a low posit ive predictive 
value (0.05%) [16]. This is highlighted in this series where, 
whereas thirty(30) children had posit ive signs of scoliosis 
only five(5) had radiological evidence. 

Conclus ion 
This study has shown that scoliosis is not a common pub-
lic health problem in school children in this environment 
but we suggest that a more extens ive study needs to be 
undertaken in order to have a t rue and precise picture of 
the epidemiology of scoliosis in school children in this 
environment . 
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