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Clinical Study on the Correlation between 3-Dimensional MOIRE
Topography and Questionnaire for School Screening in Scoliosis

Byung-Cheul Shin, O.M.D.", Han-Keel Yoo, O.M.D."”, Hae-Tung Kim, M.D."™

Dept of Oriental Rehabilitation Medicine, School of Oriental Medicine, Wonkwang University
Depr of East-West Medicine, Kyunghee University
“Dept. of Family medicine, School of Medicine, Wonkwang University

Objectives : The purpose of this study is researching for correlation between Moiré topography results and questionnaire which include
obesity rate, height, weight, posture, pain aspect (low back pain, headache, fatigue, neck pain ete), studying posture, school attendance
method, menarche.

Methods : The authors practiced Moiré topography and questionnaire for primary & middie school 24,4139 students [male 12,843,
female 11,576] in Jeonbuk, korea in 2002. After we distinguished students who had abnormai finding in Moiré topography and

statistically analysed the data.

Results : According to this research, the abnormal finding in Moiré topography results was 37.3% (9,105 students), and students

needed X-ray re~examination were 3.9% (853 students).

According to statistical analysis, maleffemale and primary/middle school students have no difference in deformity degree of the body
surface examined by Moiré. Height and weight have low correlation with deformity degree of the body surface examined by Moiré and
menarche, pain aspect have no correlation. But, school attendance method by bicycle and 90°upright sitting in study posture is the

best way to decrease the deformity degree of the body surface examined by Moairé.

Conclusions : Following this research, throughout Moiré topography could detect trunk asymmetry that couldn't be found existing X-ray
examination, and school attendance by bicycle and 90°upright sitting in study posture is good for schoal students to prevent back

deformity.

Key Words : Scoliosis, Moiré Topography, Questionnaire, Correlation
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(Table I ~1II).

Table |. Abnormal Finding Criteria in Moiré Topography
Examination Items Result Finding
1 normal
Difference in the number of contour line 2 re-examination
>3 x-ray recheck
Difference in the height of both shoulder joint (cm) =0.5cm abnormal
Difference in both shoulder angle () >4° abnormal
Difference between left and right distance to the vertical base line of pelvis (cm) >1cm abnormal
Interval between vertical base line of pelvis and vertical base line of neck (cm) =>1cm abnormal
) 64, 55 normal
The ratio between thoracic part and lumbar part
others abnormal
non-exist normal
Line cross in lateral side view )
exist abnormal

Table Il. Total Finding in Moiré Topography Results

Difference in the number of

The abnormal number of finding criteria

contour line 0~2 3~4 >5

0~ 14 normal normal re-examination
- (after 1 year)
15 ~ 19 re-examination re—examination re-examination
) ’ (after 1 year) (after 1 year) (after 6 months)

re—examination re—examination
20 ~ 24 (after 6 months) (after 3 months) x-ray recheck
>25 x—-ray recheck X-ray recheck x-ray recheck

We decided total finding in that the most significant item was difference of the number of contour line, and refered

to other abnormal findings.
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Table lll. School and Sex Distribution
number of cases (%)

School Students Maie Female Total
Primary 6,008 (24.6) 5669 (23.3) 11,707 (47.9)
Middle 6,835 (28.0) 5877 (24.1) 12,712 (52.1)
Total 12,843 (52.6) 11,576 (47.4)24,419 (100.0)
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Table V. Moiré Topography Results

number of cases (%)

Abnormal finding

School Normal re—examination after Total
x-ray recheck
1 year 6 months 3 months
Male 3,781 1,460 298 240 229 6,008
(32.3) (12.5) (2.5) 2.1) 2.0 (51.3)
Prima Female 3,505 1,420 301 229 244 5,699
i (29.9) (12.1) 26) 2.0) @.1) (48.7)
Total 7,286 2,880 599 469 473 11,707
(62.2) (24.6) (5.1) 4.0 (4.0) (100.0)
Male 4,321 1,625 368 271 250 6,835
(34.0) (12.8) 2.9) 2.1 2.0} (53.8)
Middle Female 3,707 1,386 314 240 230 5,877
(29.2) (10.9) (2.5) (1.9 (1.8) (46.2)
Total 8,028 3,011 682 511 480 12,712
(63.2) (23.7) (5.4) (4.0) (3.8) (100.0}
5,891 1,281 980 953
15.314 24.1) (5.2) (4.0) (3.9 24419
Total ’ g
62.7) 9,105 (100.0)
(37.3)
Table V. Analysis of Obesity Rate number of cases (%)
Obesity Rate
School emaciation normal mild obese obese Total
(<90) (90< <110) (110< <130) (130<)
Male 4287 1,299 402 20 6,008
(36.6) (1.1 (3.4) 0.2) (51.3)
Prima Female 4,631 905 155 8 5,699
v (39.6) 77 (13) ©.1) (48.7)
Total 8,918 2,204 557 28 11,707
(76.2) (18.8) (4.8) 0.2) (100.0)
Male 4,260 1,785 731 58 6,834
(33.5) (14.0) (5.8) 0.5 (53.8)
) 3,922 1,564 365 26 5877
Middle — Femate (30.9) (123) 29) 02) 46.2)
Total 8,182 3,349 1,096 84 12,711
(64.4) (26.3) (8.6) 0.7) (100.0)
Total 17,100 5,553 1,653 112 24,418
(70.0) (22.7) 6.8 (0.5) (100.0)

Obesity rate was evaluated by Broca's method (obesity rate = measured weight/standard weightx100, standard

weight = {heightcm)-100} x0.9).
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&8 2538 $ 2179 (38%), “I5HA
o] 514 (1%eleH, FdA Z9 14937
(2.8%), A 419 (07%) 22 T2 WETTI
Hal 2584, F3A BT ol & ALR
ZAE AT (Table VI).

Eahlo] w2 3o W9 HLE ANOVA
EAEA who] oj3te] nlwste] B o 7o) F
sl e gog xolE BHygEd (p<0.05), 3

Table VI. Analy3|s of School Attendance Method

Azbg g el disiA 2ARE A3 AA
AAI9WFE 237467 (972%)0] EIoH, wldE
o] 021%%A 1, #F oA Wi the A 7.2%,
e #% Eo XL thE B97F 07%E YERR
t} (Table VD).

&3

number of cases (%)

School attendance methods by

School walking private car public_traffic bicycle others Total
Male 4,638 482 321 217 78 5,736
(41.2) 4.9 2.9) (1.9 0.7) (51)
Primary  Female 4,519 550 315 ) 55 73 5512
(40.2) 4.9) 2.8) (0.5) (0.6) (49)
Total 9,157 1,032 636 272 151 11,248
(81.4) 9.2) (5.7) (2.4) (1.3) (100.0)
Male 2,908 627 1,448 1,493 80 6,556
(23.8) (5.1) (11.8) (12.2) 0.7 (53.6)
Middle Female 3,521 733 1,311 41 74 5,680
(28.8) 6.0) (10.7) 0.3 0.6 (46.4)
Total 6,429 1,360 2,759 1,534 154 12,236
(52.5) (11.1) - (22.5) (12.5) (1.3) {100.0)
Total 15,586 2,392 3,395 1,806 305 23484
(66.4) (10.2) (14.5) (7.6 (1.3) (100.0)

Table VIi. Analysis of Wearing Method of School Bag

number of cases (%)

Wearing method of school bag

School carrying on both carrying on one shoulder carrying on one hand Total
shoulder left right alternately left right alternately

Male 5,279 290 111 64 58 2 3 5,807

(46.5) (2.6 (1.0 0.6) 0.5 0.0 0.0 (51.1)

Primary Female 4,792 431 139 101 82 3 2 5,550
(42.2) (3.8) (1.2 0.9) ©.7) 0.0) 0.0) (48.9)
Total 10,071 721 250 165 140 5 5 11,357

(88.7) (6.3) (2.2) (1.5) (1.2) (0.0) 0.0) (100)

Male 6,331 225 55 33 12 4 6,660

(51.1) (1.8) 0.4 0.3) .1 0.0) (53.8)

) 5,462 194 43 19 1" 5,729
Middle  Female () 1) e 03 02 .1 (462
Total 11,793 419 98 52 23 4 12,389
(95.2) (3.4) (0.8) (0.4) (0.2) (0.0) (100.0)
Total 21,864 1,140 348 217 163 9 5 23,746
(92.1) (4.8) (1.5) 0.9) 0.7) 0.0) (0.0) (100.0)

146



4) SHEA| Bt R 24

Al ¥ AdE FYE HE AE FRY
ok A} 576%2 7 B3, 9zl 9EZ
WSSl B A (205%), B8 A A4 (13.7%),

& WY 9=d AAMB2%) o= Uy

ANOVA §A424) o¢ 2ol AQ244)
%ol WoE TRAAN ol JTL W AL

ALl

)
%0,
32
rir
=
=)
A
=
S
e
rl
ol
o

E oy
FHahe Sol 22 WAL 9Ed AHz B
st el vl A9 uslrk e Aew e

Table Vil. Analysis of Sitting Posture in Studying

(3416/) 2 ekt

Z7Ye] Hid 1284300

AT 1164, T4 A9

(Table X).

= o]
23

pendent T-Test AW 23 We

A3 f949E 23 U9

&

AYE A 274e e

A4 9]

number of cases (%)

sittihg posture in studying

School Total
90°upright support chin 45°bending contact chest to desk

Male 1,655 442 2,969 611 5,677

(14.9) (4.0 (26.8) (5.5) (51.2)

Prima Fernale 1,352 743 2,852 473 5,420

v (12.2) 6.7) (25.7) (4.3) (48.8)

Total 3,007 1,185 5,821 1,084 11,097

(27.1) (10.7) (52.5) (9.8) {(100.0)

Male 1,263 736 4,050 497 6,546

(10.5) 6.1) (33.8) 4.1) (54.6)

. 469 1,251 3,430 293 5,433

Middle Female 3.8) (10.4) 28.6) 2.4) (45.4)

Total 1,722 1,987 7,480 790 11,979

(14.4) (16.6) (62.4) (6.6) (100.0)

Total 4,729 3,172 13,301 1,874 23,076

(20.5) (13.7) (57.6) 8.2) (100.0)
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Table IX. Analysis of First Menarche Age

number of cases (%)

First menarche age

School Menarche non-experience
10 11 12 13 14
brima 1 15 85 202 5,396
i 0.3) (5.0) (28.1) (66.7) (94.7)
Middle 4 88 658 1,996 670 2,461
0.1 (2.6) (19.3) (58.4) (19.6) (41.9)
1 19 173 860 1,996 670
0.0 0.5 4.7) (23.1) (53.7) (18.0)
3719 7,857
Total (32.1) 67.9
11,576
(100.0)
6) AHZZEO| Th3t A2 4, A3t Tl B4
AFEdgd da Adste Aee 23H79 wold] APRA Azl MEFAL AT FE7))
O7%)02 Yepgtor], &7t 71eo% B¥  pegrson’s ABEA AR, A} AFd HE
7t B25% B0l ¥Fe2 ° 71wl AT gog guuAs vehldn (p<00s). B uw
11.2%, el Eol ol 99%, AMAREY FF b 270 ARH= ol HFEA AT
o] o Holu2 F47F 95%, o] FHOE Tle  yyuige= o ABBAS y_o]z] oko tq

od A7 50%, TRt dEoR EEH AS7L
19% So.2 Yeyt} (Table X).

Table X. Self-consciousness of Body Imbalance

BA Frelgol wrslA] &gt (D>005) (Table XI).

number of cases (%)

Body imbalance

School i Total
shoulder tilt scap qlar body tilt pelvic tilt but}ogk brest height
deviation deviation unbalance

Male 275 74 96 42 16 27 530
(28.3) (7.6) (9.9 (4.3) (1.6) (2.8) (54.5)

Prima Fermale 255 38 39 22 10 78 442
v (26.2) (39 (4.0 2.3) (1.0 (8.0) (45.5)

Total 530 12 135 64 26 105 972
(54.5) (11.5) (13.9) 6.6 27 (10.8) (100.0)

Male 428 75 86 27 9 15 640
(30.9) (5.4) 6.2) (1.9) 0.6) (1.1 (46.2)

) 514 38 44 26 9 114 745
Middle  Female a7 1) @7 32) (1.9) 06) ©2) (538)
Total 942 113 130 53 18 129 1,385
(68.0) 8.2 9.4) 3.8) (1.3 9.3 (100.0)

Total 1,472 225 265 117 44 234 2,357
(62.5) 9.5 (11.2) 5.0 (1.9 (9.9) (100.0)
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Table X!. Correlation between Total Finding in Moiré Topography Results and Questionnaire

Questionnaire Resuilts Correlation {r} P-value
First menarche age 001 953
Obesity rate .003 639
Height 047+ .000
Weight .028++ .000
Low back pain .000 977
Middle & upper back pain -.004 .593
Headache -.004 .588
Neck pain .005 408
Fatigue .000 .981

Statistical significance was evaluated by Pearson’s correlation analysis.

= Correlation is significant at the 0.01 level (2-taited).
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