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A Study of the Relationship between Spine Distortion and
Pain of Elementary and Middle School Students

— through moirl measurement and questionnaire investigation —
Han-Keel Yoo, O.M.D,” Byung-Cheul Shin, O.M.D.,”" Byung-Il Min, M.D., O.M.D."

: Dept. of East-West Medicine, Kyung Hee University
” Dept. of Oriental Rehabilitation Medicine, Collage of Oriental Medicine, Won Kwang University

Objectives : The aim of this study is to investigate the relationship between spinal distortion and pain in elementary and middle
school students.

Methods : Using the phase-shifting moiré developed by KAIST(Korea Advanced Institute of Science and Technology) we measured
the back surface distortion, and using questionnaire investigation, we investigated the partial pain in 1008 elementary and middle school
students(532 boy students(52.8%), 476 girl students(47.2%)) in Seoul in 1999. And, we statistically analyzed the relationship between
spinal distortion and partial body pain.

Results : This study show that the more age increase, the more the pain in head, neck, shoulder, back and low back increase
considerably among the students aged 9 to 15. The ratio of each partial body pain was 28.4%, 19.7%, 18.2%, 18.7%, 16.0% at the
age of 9 and 59.7%, 67.4%, 51.8%, 51.8%, 64.4% at the age of 15 respectively. And, it was shown there was a significant correlation
between spine distortion and partial body pain area. When the spinal distortion was found at the upper thoracic and cervical area, the
students complained the more pain on head, neck and shoulder(p<0.05) and when the spinal distortion was found at the sacral base,
the more headache(p<0.05).

Conclusions : It is suggested that the significant correlation exist between the spinal distortion and pain and the pain related to spine
disorder get more increase as students grow. We have to study further more about juvenile postural distortion and it's prevention.

Key Words : Moiré Measurement, Questionnaire Investigation, Spinal Distortion, Partial Body Pain
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Fig. 1. Image of Moiré
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Table I1. Distribution of Pain Ratio according to Age and Sex in the Questionnaire Investigation.

Age
Region Pain Sex 9 10 11 12 13 14 15

Total

number tc()]}oal number t%}oal number t(g}oal number t(g}oal number t%}fl number tc()]}oal number tc()]}oal number

non BSt 58 91 42 74 53 75 48 74 40 69 25 45 38 54 304

GS#* 33 716 32 58.2 22 57.2 26 52.8 29 534 20 34.8 16 403 178

head _ BS 19 3 2 53 23 5 2 6 2 60 3 8 30 g 163
XSUTas T 17 283 28 417 33 427 40 471 35 465 48 651 50 597 252
total 127 127 131 140 129 129 134 917

BS 62 102 53 92 52 80 29 58 36 63 32 54 26 45 290

N 7Gs 40 803 39 697 28 597 29 408 27 492 22 415 19 326 204

neck o BS 15 25 18 40 25 54 44 84 2% 65 30 76 43 93 201
XSt TGS 10 196 22 303 29 403 40 591 39 507 46 584 50 673 236
total 127 132 134 142 128 130 138 931

BS 64 103 55 104 59 93 57 100 41 71 34 57 42 67 352

MON 7G5S 39 813 49 770 34 679 43 609 30 573 23 449 05 482 243

Shzf'd g PS4 23 16 31 20 4 17 43 19 53 _2 70 _28 72 14

GS 9 187 15 229 o4 321 265 301 34 427 43 551 44 518 19

total 126 135 137 143 124 127 139 931

BS 59 100 58 111 6 100 52 110 47 8 35 74 32 67 344

N —5s 41 813 53 85 39 758 58 769 38 686 30 587 35 482 303

WPET RS 17 23 12 22 15 32 23 33 14 39 24 52 38 72 143
back exist

GS 6 18.7 10 16.5 17 24.2 10 23.1 25 314 28 413 34 518 130

total 123 133 132 143 124 126 139 920

BS 69 109 59 105 67 114 64 125 o4 108 S7 112 95 102 425

NN —5s 40 858 45 778 47 838 61 874 54 871 55 875 47 739 350

chest BS99 . 12 3 112 10 18 7 16 __4 16 14 3 6
S TEs T o 18 22 11 162 8 126 9 129 12 125 22 2.1 89
total 127 142 13 136 143 124 128 138 931

BS 47 72 44 74 55 81 41 75 43 65 36 64 48 70 314

NN —5s 25 576 30 556 25 591 34 528 22 520 28 500 20 507 187

abdom BS 31 53 27 5 24 5 33 6 18 6 25 64 22 68 180

en  exist
GS 22 42.4 32 44.4 32 40.9 34 47.2 42 48.0 39 50.0 46 493 247

total 125 133 137 142 125 128 138 928

BS 64 105 58 106 57 93 43 89 37 69 32 51 28 52 319

NN =G5S 41 840 a8 791 35 689 45 627 32 557 19 398 o4 366 246

b'Z‘gk o PS4 20 14 28 2 4 30 53 24 55 28 77 4 90 174
GS 6 160 14 209 20 311 23 373 31 443 49 602 48 634 191

total 125 134 135 142 124 128 142 930
o_BS 73 119 69 131 _77 127 65 133 _58 119 53 102 63 123 458

GS 46 960 62 970 50 934 68 90 61 952 49 803 0 872 3%

gluteal BS 4 5 1 4 2 9 8 10 3 6 7 25 7 18 32
NS 1 40 3 30 7 66 2 70 3 48 18 197 11 128 45

total 124 135 136 143 125 127 141 931

BS 54 83 5 8 50 8 53 8 4 8 39 e 43 73 331

NN —5s 29 664 31 609 33 606 36 618 38 635 30 539 30 529 207

leg . BS 24 42 21 52 27 54 21 55] 20 46 22 59 27 65 162
NSt 18 336 31 391 27 394 34 382 25 365 37 461 38 471 211

total 125 133 137 144 126 128 138 931

+t BS : Boy Students, ¥ GS : Girl Students
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Fig. 4. Shoulder pain according to age
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Table Ill. Distribution of Spinal Distortion Cases in the Neck and Sacral Region according to
Age and Sex in the Questionnaire Investigation

Region Age Total
9 10 11 12 13 14 15 (number of cases)
Neck + 6 4 3 23 11 8 10 65
- 132 139 139 128 132 129 144 943 1,008
Pelvic + 63 88 106 92 83 109 129 670
- 75 55 36 59 60 28 25 338 1,008
+ 2 2 3 17 8 7 8 47
+  Pelvic - 4 2 0 6 3 1 2 18 1,008
Neck + 61 86 103 75 75 102 121 623
- Pelvic - 71 53 36 53 57 27 23 320
+ : Normal (non spinal distortion)
- : Abnormal (exist spinal distortion)
2. Z22FH(2ol2) &3S Sof 24
st =1} ME SAM| HIEE 160 ¢
. @ 140 o ”/'—'\\\.’J,,,.,,,f/
Bolg HAtell A F5 28 FE7] FHdA 4 g 1207
O 100
HE 29S W B FHH FAMAN ot 5
A9% 2o WEYe] Qi Aoz ngov] 3F 3 ©
£ 40
TAAY HEHE HE JARY FAdA 2& 2 ot
FA Mol oF TH Alo]o] Q&3 A 1& A 0 : : : : !
T ] o T ]']‘/] = U Eoﬂ 1= T 9 10 1 12 13 14 15
Mol Blojd 795 HEHo] gle o2 By Age
9. o] A FA4e MEDY 2348 Wl dlas e e+ stromd v
o] o] Aol o] AAQ AL nAAQ Fig. 11. Spinal distortion cases in the neck according to age
A% aeln Be) nEYe] glom Azel Ry
Aot HEY AR ol O AdE val - #
RS a0 1 >
T AT d Y AREE BN Andd 2o, 2T /\\/
Edo] A AL7F U%, A 6%2 Ho| HE S 80 =
gol whe wA vebkom(Table M, Fig. 10, & 2 e e \_
5 |5
=0 HEHE Yo7t S7s A Eosla € 20 Rt
_ _ =z
4AIRE HE vEde dA3 EoEUtHTable 0
i . 9 10 1 12 13 14 15
M, Fig. 12). Z2&ju 23 Az nEd A4S 3 pee
A B ag X e Fold Jagss AAd |~ nomal sacrum = abnommal sacum|
2~ o) s
T $ATH(Table I, Fig. 13). Fig. 12. Spinal distortion cases in the sacrum according to age

139



o etel A A2 AlE

140
% 120 N
2 100 . M
Z 80 S S
o
_ 60
S 40
§
z2 2 LW e~ i
0 ‘ e ;
9 10 il 12 13 14
Age

—— nomal both neck and sacrum
—=— nomal neck and abnormal sacrum

Fig. 13. Spinal distortion cases in the neck and sacral region
according to age

3. &2&A| Al S5 Z42FH(=ok)

AA ZAI A s
Al A HEolR 9]}
AR A Bef wEd 5
BAIA Alggkel #2(0.0380), #(0.0332), ©f
(0.0309) 2 ehstar, HzFe
WA00060) = Vebskth wheba] Fo H]
=2 P R B s e 2 I X
A Azt 3 o AR de A

EPTH(P<0.05).

o =
Ku)

v,z #
7Sk SEE Aads] s AR o
glo] Atk ey A2 HRIwzl U@ A
84 gale] nxAUA S AGHATL o F
o7 AR, 1 Feke) ARANE T2 A
2, A%F AR 52 AFE AAE gou, §

140

o,
£
—
[«
EY
2
o
f
Ku)
mE
QL
rlr
[
i)
oX,
N
P
[
NIV I= R
)

Al
oX
2
o
>~
>
>
N
(i
BN
ol
Lo
=
o
l
o))
ol
v
|o
—

o
°
st
i1}
ko
oX,
=
N P
ot
El
o
=i
luf
o2
o
El
>~
el
il
o
Ho
r O

2

=
QL
l‘U>'
Mo
BN
>
e
o
o
i
= i
ol
&
o =
20 M
ot =
o
N
o, 2 o
: = ofN T N oy
4 ° 2 sl Lo,

I
N
I
off
of\
flo 4

e 2 o
[r
o
oy

M

ok

2

>
rlo
{18

)

3] o]

13 A% ok
b

ol 1
AN
S
B

—.~
N
ol

2
o
rir
o,
o
=2
ol
S L B oA
vl

-

>~
N
=

O:
ook
s "0y

M yo to
=
o
[l
N

to M
o 1%
oby
ﬂc% @, )
o o
> -
A R

> Mg Hd

o
_E,
o,
=)
El

it
of
=
ot
ol\
o

H]

< o
z o o

Ir
X
oy

A4 9AloM = 284%0]1 ot 154104
T 597%= 2v] 7prto] Eofwon, He FFE 9
Al 196%1M 154 67.3%= °F 3uAE Sojytt
o9 EZ% 94 187%clA 154 51.8%= °F 3u
7Wrtol Eelwton, Ee T2 94 16.0%C1A4
154 634%2 ok 4MAE S0l ti(Table 1I). o]
E4dta oAb F9d HWHFEF 54879 of
MNEZ T40%, 3155 633%, o] % 679% =
o B2 474% 59 % 374%¢t vlud u) 3}
Aol 7= Wl A Uehe S5
B e AR Bt
oM 7 B B9 Fhatd 100%7F 5
SEE AP A FEta FekA)e
(32.2%), ¥121(239%), <
oty 7%

o] il



aR(molel) FAlA Y B uEg E

o]
=i Oﬂ

RUN

AAY EZS 100%E Hg7]

L

i

(21.9%), 3121(20.7%), the](138%)°] =0l At

Aol A

o|
G

)
=%

o
Hu
=

M
.EU

F

<0
)AO

¥

[e)

Aow et 2 vehitkp<os).

7|HE 5 o)

v

o717k w of

Aol

g
B

o

Jr

Njo

the

ol
s

e BALST7}

-

=

[

=

o

oj7j e} 2]

L

T

9 el A& Al

Bl Tl @, %, ol %

)

pii
fite)

R

g

ulgo] oF 21} o

Aoz e (p<0.09),

59

3}
o

L

R

A5 oAl FE& 7HA

TR A2 on] & dERl Aol

o

%
rJFIS)

=

)

ojgtel wet 1 gel

=

=

Yol 7t

Vgl Aol -

=
e

[e)

ghAJo] ulj§-

=

L

A7t 6% AEE of

ol 7}

s

|

RES

A
z X

d, 4

L

fi

A YEFETHTable ).
2 A5 FFA A

o

Ao Hok

7]

=
=
R

o

otk et

o~
T

W
Tr

ouj = a2

R
L

|
A

ol

AHA

)
NE
~

K

o
0SS

A

ojeh Atz

al

K
ol

1

B
~

141

(HLER JEAR T W Zobell T

Ay
o7l 47}

9

E
=

A
H]

L

Bl

5

el 144 %

°

e

AL 2HA €y 28y 3
A}

7] Al

g Roz sy}



o etel A A2 AlE

ZAb A 9All A 15MI7HA] €] S E T,
Fgtoll wheh E5ulgol AstA Sk
Fe Uehd B9l e, 5, o, 5, sle w9l
solaL, 1 HleE 9AlelM = A 284%, 19.7%,
182%, 187%, 160%=, 15MA= 247 59.7%,
67.4%, 51.8%, 51.8%, 64.4%= e

oo off
L
ol Hn
N

2. Hopel SHANAA 3 v5H Felo A
e w5 weleke At ol Aoy
Bhom, §528 SE718 1F0R o AR F
F 2 AF el visdel s 44, HE, &,
VAN TS O iis}aﬁ( <0.06),

rr
o>
iy
fo (@ g

4,
N
L

L AET 9 391 9. 71ssiets Sls @
8 A "AR 1993 1 1455,

2. Tomas F. Bergmann. Chiropractic technique.
U.S.A. Churchil Livingstone. 1993 : 76-7.

3 A=A R o A=A D,
EHEAE 1998 ;- 812-6.

4. Agadir M, Sevastik B, Sevastik J, Persson A,
Isherg B. scoliosis in  the

growing rib-growth

pub 3} /\ga]

e

Induction of

rabbit by unilateral

142

10.

11.

12.

13.

14.

15.

stimulation. Spine. 1988;(13):1065-69.
WAL S Sheta olaae 4Ag o
| B3 2Ab Uity B AL e

e 5

AR 1992,

BRD. TuFdAEY A 4 g2 BFEEF
Aol Rl BFe g AEdgn Ay

_]?]‘
. 199517,

=
CATH 50 oo T #F A7

83 7], 1992,5(2):239-48.

. Hollnagel H, Norrelund N. Headache among

40 year olds in glostrup—an epidemiological
survey. Dan Med Bull. 1980;142:3071-7.

. Nikiforow R, Hokkanen E. An epidemiological

study of headache in an urban and a rural
population in Northern Finland. headache.
1978;18:137-45.

Rasmussen BK, Jensen R, Schroll M, Olesen
J. Epidemiology of headache in a general
population-a  prevalence study. J Clin
Epidemiol. 1991;44:1147-57.

Waters WE. The Pontypridd headache survey.
Headache. 1974;13:81-91.

T. Laulund J.O. moiré topography in school
screening for structural scoliosis. Acta Orthop
scand. 1982;53:765-8.

ol o ARNIY. A& 199 ¢
635-6.

Janet G. Travel, David G. Simons. Volumel.
Myofascial pain and dysfunction. U.S.A.
Williams & Wilkins. 1983 ; 183-219, 344-67.
oF% 9. T - HE &YW L AM&EdEFy

83] & 2hAL 1998 © 151-71.



