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Application of 3-Dimensional MOIRE Topography to the School
Screening Program for Adolescent Scoliosis

Byung-Cheul Shin, O.M.D., Myeng-Gum Han, O.M.D.

Dept. of Oriental Rehabilitation Medicine, College of Oriental Medicine, Wonkwang University

Objectives : The purpose of this study is researching for possibility that Moiré topography be applied in group school screening for
scoliosis known school health problem, and find acceptable method of early detection and early treatment for scoliosis.

Methads © The authors practiced Moiré topography for primary & middle school 1835 studentsimale 976, female 919] in Jeonju, korea
in 2001. After we distinguished students who had abnormal finding in Moiré topography and then re-examined spinal X-ray analysis.
The data was analysed and evaluated statistically.

Results : According to this research, the abnormal finding in Moiré topography was 53.7% (1,018 students), and students needed
X-ray re-examination were 11.2% (213 students). Students diagnosed scoliosis by X-ray re-examination were 1.8%.

According to statistical analysis, interval between vertical base line of pelvis and vertical base line of neck, gap between left distance
and right distance to the vertical base line of pelvis and difference of contour lines have strong correlations with deformity degree of
the body surface examined by Moiré.

Conclusions : Following this research, throughout early detection for scoliosis by Moiré topography could reduce exposure from
scoliosis radiographs, and could detect trunk asymmetry that couldn't be found existing X-ray examination, SO it made selecting
students under observation who have bad posture possible.

Key Words : Scoliosis, School Screening, Moiré Topography
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3) SA4 B 2
BE EAEE SPSS 90 for windowsE o] &
st At 4 A9 Jed BAE 1+
A

¥, Pearson’s A#HEA S o] &3lo] Holy AFHE
A ARgEY AABAE Feded, ANOVA
Multiple Comparison Test® o]&3t SuX 7l
b BE & o wolb 2 F oA4Ed 2
Z 375U 83599 H]%TJr A MAA=
oo} vl wE APs i, Independant T-Test
g o]&dte -y 7<}°], % Aolg}
AP WAL FEnE APt #9

g
Z5 -

=

CBTdES 1294990 (Table 1).

2. Dot HA H=

L

1) 58 22

Toly AW AR 18659 F AR BA uk
& FE 8778 (AAY 463%)0)3 10189 (KA 9
537%)0] fraZdAR AAFHAT 712 ATdA
T HAFETe] JAHE A9 fadAE 33
dgoy £ dAeAe AF EAZEY 47
Mol wzt AYEFHo JAEE BINAE &
2422 FFEE, 19 F AR 608 T A
AR 2 gdAEd ez BF319} (Table I-1)

4350 o4 WAFEAL 25T

SHYM 07% =A derston], @t (9.0%) 2t

TES pato] 005 o3l A TAHLE st A (136%)NA 46% =A debdoh & - 43t
oz stk oM st dagnct APue WEsk fol
4 A Be Aol BRI (p<006). ol elst
1w ol AR O% Be HEe Zuol} A7
A
. s = WS7h B oslae, 2S04 540
of AFWY Aex e Aoy} FAHA ook
1. A ol oigiy By o} (p>0.05)(Table T-1).
A dE2 104004 152 7=
Table | . Sex and Age Distribution number of cases(%)
Students
Age Total
Male Female
10 6 (0.3) 11 (0.6) 17 (0.9)
" 121 (6.4) 124 (6.5) 245 (12.9)
12 290 (15.3) 240 (12.7) 530 (28.0)
13 116 6.1) 95 (5.0) 211 {(11.1)
14 443 (23.4) 447 (23.6) 890 (47.0)
15 0 (0.0) 2 (0.1) 2 (0.1)
Total 976 (51.5) 919 (48.5) 1,895 (100.0)
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Table H-1. Moiré Topography Results number of cases(%)
Re-examination Re-examination .
Results after one year after six months Consult to hospital
Normal Total
Trunk o Trunk - Trunk .
Scoliosis Scoliosis Scoliosis
School asymmetry asymmetry asymmetry
(probable) (probable) (probable) (probable) (probable) (probabe)
Male 206 116 20 40 1 35 418
(49.2) (27.8) (4.8) (9.6) 0.2) (8.4) (100.0)
) 150 120 26 26 2 51 375
Primary  Female (451 (32.0) 6.9 69) 0.5 (136)  (100.0
Total 356 236 46 66 3 86 793
(44.9) (29.8) (5.8) (8.3) 0.4) (10.8) (100.0)
Male 294 130 " 6 63 1 53 558
(52.6) (23.3) (2.0) (.1 (11.3) (0.2 (9.5) (100.0)
) 227 151 6 14 61 1" 74 544
Middle  Female (457 (27.8) (1.1) 2.6) (112) 2.0) (136)  (1000)
Total 521 281 17 20 124 12 127 1,102
(47.3) (25.5) (1.5) (1.8) (11.3) (1.1) (11.5) (100.0)
Total 877 517 17 66 190 15 213 1,895
ol 46.3) ©7.3) (0.9) @.5) (10.0) 0.8 (112 (1000
Table IlI-11. Statistical Analysis between Male and Female Students, between Primary and Middle
School Students
t-value df Sig."
Male 976 (51.5)
Male/Female -4,001 1847.076 0.000
Female 919 (48.5)
Primary 793 (41.8)
Primary/Middie -0.656 1748.584 0.512
Middle 1,102 (58.2)

1) Statistical significances were tested by independent T-Test between groups.

2 MF &Y &5 24 A ARG B B 93 (497%), FY (306%),
(1) ST 24 A% (197%) £o2 ey, 25ea ojshy
& 92 54 57 BE 497 6L3%U A7)
T4 A5 Al 1A (465%), 071 (04%), 2 gt rane mo1),
N (A70%), 370 o1 (61%) #2.2 vehon, §
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Table 1lI-1 . Analysis in Contour Lines number of cases (%)
More contour Differences in the number of contour lines
School lines side Total
0 1 2 3 <
Equal 150 (35.9) 150 (35.9)
Male Lt side 52 (12.4) 10 (2.4) 307 65 (15.5)
Rt side 139 (33.3) 50 (12.0) 14 (3.3) 203 (48.6)
Total 150 (35.9) 191 (45.7) 60 (14.4) 17 (4.0) 418 (100.0)
Primary Equal 100 (26.7) 100 (26.7)
. | Lt side 5 (9.6) 7 (1.9 2 (0.5) 45 (12.0)
e 159 (42.4) 7 (125) 24 (6.4) 230 (61.3)
Total 99 (26.7) 195 (52.0) 54 (14.4) 26 (6.9 375 (100.0)
Total 249 (31.2) 387 (49.0) 114 (14.4) 43 (5.4) 793 (100.0)
Equal 182 (32.6) 182 (32.6)
Male Lt side 90 (16.1) 34 6.1) 9 (1.6) 133 (23.8)
Rt side 146 (26.2) 70 (12.5) 27 (4.9 243 (43.6)
Total 182 (32.6) 236 (42.3) 104 (18.6) 36 (6.5 558 (100.0)
Middle Equal 146 (26.8) 1(0.2). 7 (27.0)
Lt side 1 (14.9) 37 6.8 13 (2.4) 131 (24.1)
Female )
Rt side 77 (32.5) 65 (12.0) 24 (4.4) 266 (48.9)
Total 146 (26.8) 259 (47.6) 102 (18.8) 37 6.8) 544 (100.0)
Total 327 (290.9) 496 (44.8) 206 (18.7) 73 (6.6) 1,102 (100.0)
Total 577 (30.4) 882 (46.5) 320 (17.0) 116 (6.1) 1,895 (100.0)
S A47 YT A9 SuM AT & ole S2H A BYE BSelE awE
Zo] T ALE AP AL vludle B o (YWY ATyl o= AL ousim, FZolu)
T3 ZolE YehidT (p<005), T4 M7t 59 FnAe] Be Ay avE AYgwe A
59 B399 524 A7t S50 BE AR EE BgitE A% guidh, 330 @AY ¢
AW ATo} vmwstd B gx fo3 o2 o BAUE APAUYH HrhE JFL nxA] ¢
UetReH (p<00n), #53 $39 334 AF & Yun
Aol FoAdol gl (p>0.00)(Table M-10).
Table II-11. Statistical Analysis between More Contour Lines Side and Back Surface Deformity Degree
More contour lines side Students (%) F-value Sig.” Post Hoc Tests”
Equal 575 (30.6) a
Lt side 376 (19.7) 160.161 0.000 b
Rt side 944 (497) ' b
Total 1,895 (100.0)

1) Statistical significance was tested by oneway analysis of variances among groups.
2) The same letters indicate non-significant difference between groups based on Scheffe's multiple comparison test.
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o7 Eo| Aol 05~1em (260%), 1.0~15cm
(230%), Ocm (200%), 0.1~049cm (17.0%), L5cmo}

A (140%) =22 Jeigten, oz Eol7l =&
Z2o A2 (U3%), 2= (260%), T4 (197%) &
o2 JERgT (Table V-1).

Table IV-1. The Difference Analysis in Shoulder Joint Height

number of cases (%)

Difference in the height of shoulder joint (cm)\\

School The .higher - Total
side 0 0.1~0.49 0.5~1 1.0~15 1.5
Equal 125 (29.9) 125 (29.9)
Lt side 28 (8.7) 70 (16.7) 50 (12.0) 13 3.1) 161 (38.5)
Male Rt side 36 (8.6 57 (13.7) 34 (8.1) 5(1.2) 132 (31.6)
Total 125 (29.9) 64 (15.3) 127 (30.4) 84 (20.1) 18 (4.3) 418 (100.0}
Primary Equal 133 (35.5) 133 (35.5)
Lt side 32 (8.5) 64 (17.1) 59 (15.7) 19 (5.1) 174 (46.4)
Female .
Rt side 20 (5.3) 34 (9.1) 11 (2.9) 3 (0.8 68 (18.1)
Total 133 (35.5) 52 (13.8) 98 (26.2) 70 (18.6) 22 (5.9 375 (100.0)
Total 258 (33.0) 116 (15.0) 225 (28.0) 154 (19.0) 40 (5.0) 793 (100.0)
Equal 58 (10.4) 58 (10.4)
Male Lt side 57 (10.2) 80 (14.3) 98 (17.6) 116 (20.8) 351 (62.9)
Rt side 31 (5.6) 49 (8.8) 49 8.7) 20 (3.6) 149 (26.7)
Total 58 (10.4 88 (15.8) 129 (23.1) 147 (26.3) 136 (24.4) 558 (100.0)
Middle Equal 60 (11.0) 60 (11.0)
Female Lt side 65 (11.9) 94 (17.3) 98 (18.0) 86 (15.8) 343 (63.0)
Rt side 50 (9.2) 46 (8.5) 34 {6.3) 1 (2.0 141 (26.0)
Total 60 (11.0) 115 (21.1) 140 (25.8) 132 (24.3) 97 (17.8) 544 (100.0)
Total 118 (11.0) 203 (18.0) 269 (24.0) 279 (25.00) 233 (2200 1,102 (100.0)
Total 376 (20.00 319 (17.0) 494 (26.0) 433 (23.0) 273 (14.0) 1,895 (100.0)
Table IV-1l. Statistical Analysis between the Higher Side of Shoulder Joint and Back Surface

Deformity Degree

The higher side Students (%) F-value sig.”
Equal 376 (19.7) )
Lt side 1,028 (54.9) 1787 0.168
Rt side 491 (26.0)
Total 1,895 (100.0)

1) Statistical significance was tested by oneway analysis of variances among groups.
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N7t L & (FY, #5, )7 AYHY 4 (209%), 70~99% (49%), 0% (21%), 10= o4
Eobo @AE A0 fodel AT (p>005).  (09%) €02 Uehtow, o7 Zust & Ee
Z, o179 BTt HAZFolE FHo)E WHE Y = 660%), FZ (31.9%), FI (21%) «o2 UE
A9 A= o Ad AL BAEHA %k} (Table e} (Table V-1).

V-10). . ol AErt E & (59, A%, $2)3% AY W
AL FAE HHE w94l sl (p>0.09).
@) otz =4 %, olzo] & Fol ol FolE YWY AwA

ol7}f Z o= 0.1~39% (71.2%), 40~69% o V¥ AL #&¥A ¢kgkth (Table V-I).

Table V-1. The Analysis of Shoulder Angle number of cases (%)
The larger Difference in shoulder angle (Degree)
School shoulder Total
angle side 0 0.1~39 4.0~6.9 7.0~9.9 10<
Equal 8 (1.9 8 (1.9
Male Lt side 141 (33.7) 24 (5.8) 2 (0.5 167 (40.0)
Rt side 175 (41.9) 60 (14.3) 6 (1.4 2 (0.5 243 (58.1)
Total 8 (19 316 (75.6) 84 (20.1) 8 (1.9 2 (0.5) 418 (100.0)
Primary Equal 12 3.2) ' 12 (3.2)
Female Lt side 105 (28.0) 10 (2.7) 115 (30.7)
Rt side 177 (47.2) 57 (15.2) 12 32 2 (0.5 248 (66.1)
Total 12 (3.2) 282 (75.2) 67 (17.9) 12 (3.2) 2 (0.5) 375 (100.0)
Total 20 (2.5) 598 (75.4) 151 (19.1) 20 (2.5) 4 (0.5) 793 (100.0)
Equal 10 (1.8) 10 (1.8)
Male Lt side 139 (24.9) 18 (3.2) 1(0.2) 102 159 (28.5)
Rt side 236 (42.3) 111 (19.9) 37 6.6) 5 (0.9 389 (69.7)
Total 10 1.8) 375 (67.2) 129 (23.1) 38 (6.8) 6 (1.1) 558 (100.0)
Middle Equal 9 (1.6) g (1.6)
Female Lt side 138 (25.4) 21 (3.9 5 (09) 164 (30.2)
Rt side 239 (43.9) 95 (17.5) 29 (5.3 8 (1.5) 371 (68.2)
Total 9 (16) 377 (69.3) 116 (21.4) 34 6.2 8 (1.5) 544 (100.0)
Total 19 (1.7) 752 (68.3) 245 (22.2) 72 (6.5 14 (1.3 1,102 (100.0)
Total 39 2.1) 1,350 (71.2) 396 (20.9) 92 (4.9 18 (0.9) 1,895 (100.0)

Table V-1l. Statistical Analysis between the Larger Shoulder Angle Side and Back Surface Deformity

Degreee
The larger shoulder angle side Students (%) F-value Sig.”
Equal 40 (2.1)
Lt side 605 (31.9) 0.308 0.735
Rt side 1,250 (66.0)
Total 1,895 (100.0)

1) Statistical significance was tested by oneway analysis of variances among groups.
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)1 EA BY)EAR A4E 0~09m  EWIEAE $HoE & A4AHAE 0~09m
(61. 1/) 1~19cm (29.7%), 2~29cm (7.6%), 3wl (535%), 1~19em (28.3%), 2~29cn (11.8%), 3cn®]

(16%) £2=2 Jestt (Table VI).

3 (64%) ¢

2 eyttt (Table VI

Table VI. Interval Analysis between Vertical Base Line of Pelvis and Vertical Base Line of Neck
number of cases (%)
Interval between vertical base line of pelvis and vertical base line of
School neck {em) Total
0~09 1~19 2~2.9 3 <
Male 228 (28.8) 145 (18.3) 35 (4.4) 10 (1.2) 418 (52.7)
Primary Female 215 (27.1) 122 (15.4) 2 (4.0) 6 (0.8) 375 (47.3)
Total 3 (55.9) 267 (33.7) 67 (8.4) 16 (2.0} 793 (100.0)
Male 370 (33.6) 148 (13.4) 35 (3.2) 5 (0.5 558 (50.7)
Middle Female 345 (31.3) 148 (13.4) 42 (3.8) 9 (08) 544 (49.3)
Total 715 (64.9) 296 (26.8) 77 (7.0) 14 (1.3) 1,102 (100.0)
Total 1,158 (61.1) 563 (29.7) 144 (7.6) 30 (1.6) 1,895 (100.0)

Table VIl. Gap Analysis between Left Distance and Right Distance to the Vertical Base Line of Pelvis
number of cases (%)

Gap between left distance and right distance to the vertical base line of

pelvis (Unit : om

)

School Total
0~09 1~19 2~29 3<
Male 211 (26.6) 121 (15.3) 56 (7.1) 30 37) 418 (52.7)
Primary ~ Female 182 (23.0) 114 (14.3) 54 (6.8) 25 (32 375 (47.3)
Total 393 (49.6) 235 (29.6) 110 (13.9) 5 (6.9) 793 (100.0)
Male 323 (29.3) 154 (14.0) 49 (4.4) 32 (2.9 558 (50.6)
Middle Female 298 (27.1) 147 (13.3) 64 (5.8) 35 (3.2) 544 (49.4)
Total 621 (56.4) 301 (27.3) 13 (10.2) 67 (6.1) 1,102 (100.0)
Total 1,014 (53.5) 536 (28.3) 223 (11.8) 122 (6.4) 1,895 (100.0)
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6) Bx9lot 2l u|g A

AR ISR 2 5 dE FRENG 25590
Hl&E 64 (453%), 55 (235%)2 212t ey
F30905% 239909 uge 829 W 919 w)
Mg ARESE Bl 902 Hom And

3. X-RAY &F A3t

wotel #A} 23 A2 4 YRR

Table Vill. The Ratio Analysis between Thoracic Part and Lumbar Part

#49 2138 S X-ray AAF (AAF 94 wid o
A AR gARE ARG T F A

o

=
ok 15099 ZHZAE A3
FBZ 24 A3 0% o) Aozt ye g4
& 247 (16%)E Yeod ols X‘ray 7&4
AA gy 999 213902 #A9S A 34
ol 10% o) zol7t ivtn FAE ? et
ol HFEW A A 189589 1.8%°|tt
(Table IX).

number of cases (%)

The ratio between thoracic part and lumbar part

School The Total
64 55 46 7:3 g2 o 37 2:8
others
Viale 191 116 18 84 2 2 3 1 1 418
@4.1) (148) (22 (106 (03 ©3 04 ©On ©1) (527
_ 195 85 15 76 2 1 1 375
Primary — Female  w4e) (1070 (19 96 03 (0.1 0.1) (@473
Total 386 201 33 160 4 3 3 1 2 793
@87 (253 (1) (02 08 ©4 ©4 0N  ©02 (1000
Malo 244 126 48 101 16 7 6 1 9 558
@21) (114) @44 ©2 (15 (©6 05 0D (08 (506
. 27 118 26 141 24 4 4 544
Midde — Female g (107) @3 (128 @2 (04 04 (494
Toral 471 244 74 242 40 1 6 1 13 1,102
@27) @1 ®7 (20 @7 (10 05 01 (12 (1000
Toral 857 445 107 402 44 14 9 2 15 1,895
453) (235 (58 (12 @3 ©7 05 ©n 08 (1000
F-value 2702 Sig.” 0013
Post Hoc Tests” a a a a b b a a

1) Statistical significance was tested by oneway analysis of variances among groups.
2) The same letters indicate non-significant difference between groups based on Scheffe’'s multiple comparison

test.

10
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Table IX. The Resuits of Cobb’'s Angle

number of cases (%)

150 students

Conversion to 213 students

A#AAE e (=0718). T FF
oj¢} Fur|2Aa Zr|&AMate 7kE (p<0.01), &

School Total Total
10> 10<<20°  20°< <40, 10> 1< <20°  20°< <40°
28 1 29
Male  (406) (15) 4oy 98 14 a2
Primary Female (5%?7) (752, (5%) 497 7.1 568
63 6 69
Total  (g(3) 87) (100) 895 85 98
30 6 36
Male  (37) (7.4) (4aq) 428 85 511
. 33 10 2 45
63 16 2 81
Tolal (777) (198 ©5) (1000 895 227 28 115
126 22 2 150
Total 840) (147 (13) (1000) 789 312 28 213
4. 4EEY d W)EAE FH0E & AU (000D FHE
AHAAE JeERI oY, oFs ¥4 AadAE o
FHaAI FuAdY AE 2ol (p<00l), i BT 7 To] Fol= o) A% fole} Ea
%ﬁj %7]%}5_3}9] Z_]'ij (D<001) E}ﬂ‘ﬂ%t% 5“} o&:x_q‘ /\01—1 _,—&74] (D<001 1”0482)E L}E}Lﬂﬁ
sHoR & AP GO0 S ARIAS - guizan 22059 049 FWIEAE 3
HERIR=, 53 S8 Al Aols B A now s oA mas opd AR (<
A

001, r=0433)% YetIth (Table X).

Table X. A Correlation Coefficient between Moiré Topography Results and Questionare Results (r)

A B c D E
A
B 0.718"
Pearson c 0.035 0.041
Correlation D 0.002 0.028 0.482"
E 0.163" 0.093" 0.051" 0.103"
F 0.236" 0.179" 0.019 0023 0.433"

*

= @ Correlation is significant at the 0.01 level (2-tailed)
= 1 Correlation is significant at the 0.05 level (2-tailed)

A : Deformity degree of the body surface examined
by Moiré

B : Difference in the number of contour lines

C : Difference in the height of shoulder
joint

D : Difference in the angle of shoulder

E : Interval between vertical base line of
pelvis and vertical base line of neck

F : Gap between left distance and right
distance to the vertical base line of pelvis
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