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Objective: The aim of this study is to evaluate the cases and effects of preventive
management program run by a semiconductor manufacturing company for workers
suffered from musculoskeletal pain out of the scope of the current risk assessment
of musculoskeletal burden works, and to propose the spread of the program to the
same industry.

Background: Currently, risk assessment of musculoskeletal burden works will exempt
a company from all legal obligations if the company has no legal musculoskeletal
burden works. However, there is still a risk of musculoskeletal disorders among workers
even if there are no legal musculoskeletal burden works.

Method: This study examined the correction effects of the body type by using a
Back Mapper after 80 workers who complained of musculoskeletal symptoms of
turtle neck, flat back, bent back, flat waist, lumbar hyperlordosis and scoliosis, from
June 2019 to June 2020, received customized individual exercise therapy.

Results: The individual exercise therapy significantly relived the angles of turtle neck,
flat back, bent back, flat waist, and lumbar hyperlordosis (p<0.05) except for scoliosis
(p=0.110).

Conclusion: The legal risk assessment of musculoskeletal burden works is limited
to protect workers from developing musculoskeletal disorders in advance. Therefore,
to prevent the musculoskeletal disorders of workers in the blind spot of the current
law, it is necessary to introduce a musculoskeletal exercise therapy program.

Application: The results of this study can be used as a basis for the introduction of
an exercise therapy program even at workplaces that are not obligated to investigate
legal risk assessment of musculoskeletal burden works.

Keywords: Risk assessment of musculoskeletal burden works, Musculoskeletal
disorders, Exercise therapy program
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2. Method
2.1 Subject
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Table 1. Demographic characteristics of subjects
2.2 Preventive exercise center and program
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® Counseling @ Pre - 3D body ® Exercise @ Post - 3D body ® Effect
diagnosy therapy diagnosys Evaluation

| - Participant: 80 ' 1+ Body type: 6 ' 1+ Type: 5 ' | - Body type: 6 ' | - Analysis method: 2 '
. 1} = Turtle neck 1} — Stretching 1} —Turtle neck, etc 1) — Statistical test 1
!+Pain area: 4 ; ! —Flat/Bent back ; ! —Mackenzie motion : ' . ! — Difference between -
1 — Neck : 1 —Flat/ waist H 1 —Sling H 1 - Criteria level: 3 , 1 before and after .
| — Shoulder 1} —Lumbar hyperlodosis 1 |} —Correction movement1 | — Dangerous I | exercisetherapy !
1 — Waist : | — Scoliosis : 1~ Flexibility movement : : — Boundary & suitable : : :

i 00 1 1 1 1 1
! —Hip joint ! -Evaluationlevel:3 I | b b i
: ' | — Dangerous 1 : 1 - 1 . '
) i | —Boundary P P Lo i
' H V- Suitable H ' H 1 , ' ,

“ - f/
//ﬁ'ker Z/Marker E)

Markerd, 5,6

Sagittal Plane

Back Mapper Contour line of back Frontal plane

Sagittal plane

Figure 2. Back Mapper and photos of diagnosis

Feature (LordoticAngle

aature (Maxt ateralDeviation,

Feature (ThoracicAngle Feature (XyphoticAngle Featu Der

thoracic angle kyphotic angle ' lordotic angle max. lateral deviation
Description

Description Descriotion Maximum

Angle between the line VP-KA Angle between the lower ":d\’r ine

and the vertica inflection point at DM and the g

thoracolumbar inflection point
a*p.

Turtle neck Flat/Bent back Flat waist & Lumbar Scoliosis
hyperlordosis
Figure 3. 3D body types by Back Mapper
0| &3f AMl HEE #55 % HES, 525 LA{E, eF il YFzu5oz Tt + 20, NIE2E 9", 34, H
H $+EOR FEI0 EIHE 5 UCHTable 2). O|E =01 Back Mapper®| MEE QIHTHA HIt7|EE 2H AS52 K7t 829 5
A QXM Y SlE RMZM BE ZZ(thoracic angle)?t 13° 0|4 2TE AE), HES2 Mot OfXE Hddlior & &9
AEZM =T ZHE (kyphotic angle)7t 38° O[sto| AtEl, 252 & HEIZHN 28 ZtE (kyphotic
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ol - Hxig ChetlZtSstalX|



31 Aug, 2021; 40(4): Effect of Body Shape Correction through Musculoskeletal Exercise Therapy Program 215

FHOIA Hi2ts O Mot 59 S XM 2% £ REZCZ oA & YEEM ZB 2t (ateral length)Zt 13mm 0| &Y
o
°

o
FRo|ct

Table 2. Body types and evaluation criteria by Back Mapper

Evaluation level
Body types -

Dangerous level Boundary level Suitable level
Turtle neck 13° < Angle 9° < Angle < 13° 1° < Angle < 9°
Flat back Angle < 38° 38° < Angle < 43° 43° < Angle < 53°
Bent back 58° < Angle 53° < Angle < 58° 43° < Angle < 53°
Flat waist Angle < 30° 30° < Angle < 35° 35° < Angle < 45°
Lumbar hyperlordosis 50° < Angle 45° < Angle < 50° 35° < Angle < 45°
Scoliosis 13mm < Length, 7mm < Length < 13mm, -7mm <Length < 7mm

Length < -13mm -13mm < Length < -7mm

o SR 29| R9Y 28 & 121 2252 20| =kl b 2XIS{2|ot @FH R
HES 222 0|83 3{2|uH2S U WIIX2E, B AEYALRS 2|1 HFE20E HEL 1l AEHAHLE 52 MAISY
Ch(Figure 4)
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Turtle neck Flat back Bent back

Flat waist Lumbar hyperlordosis Scoliosis

Figure 4. Customized exercise therapy by body types
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2.4 Data analysis

oA CHARLO| Sy REA|E T2 AY Mot S0 CHsl Back Mapper2 ZICHst ZE XtZE Minitab (version 19)2 0|30
M50 B2 7|8 125ty 2AYHS AFSIYUCEL HE0| 3071 0|4 HAEF2 E+A- HSHEE r 2482 AEsH3 L,
HZ0| 3071 OJ2HQl HES % 25, LAS{a], @F I HEHRUS2 H2LAFRl Mann-Whitney 2782 0| &3IRALE MEH
0l EH A™YUHE Table 31 ZCt
Table 3. Statistical test method and variables
Body tvpes Participant Statistical Independent Dependent Significant
yyp (%) test method variable variable level (o)

Turtle neck 2 (40) Paired #test Thoracic angle

Flat back 13 (16.3) Kyphotic angle

Bent back 7(8.8) Exercise therapy Kyphotic angle 005

Flat waist 8 (10.0) Mann-Whitney test (before vs after) Lordotic angle

Lumbar hyperlordosis 11 (13.8) Lordotic angle

Scoliosis 9(11.3) Lateral length

“3._* Back Mapper ®MZEZ|ALZF HMSeH MEE HIZ|FEY/BA/RY $F)CEE 28X8 T2 Mt 39| HEud 2utE

3. Result

3.1 Participant's pain appeal and evaluation level of body types by Back Mapper

2 A7 AR 2E54A §5=a £2e /0 32H40%), F/512] 13F(163%), HTM/5I2] 7H([B8.8%), 12| 198(23.8%), 7|Et 1L
2E/512|/5 9Y(11.3%) =0|RALt. O|F Back Mapper2 M2 E7tot 21, 5/01) 852Xt HAEF2 2IE/4A +=FE2& 0]
RAa, F/5{E| BF=AAE HESO 2/ +=F0|UCt 2|1 of/5E] §F5=AXte 5282 /4A =F0IULt £t 52| &

Table 4. Participants' pain appeal and evaluation level of body types by Back Mapper

bain area Participant'i pain Body types Evaluation level
appeal (%) Dangerous Boundary
Neck, Shoulder 2 (40) Turtle neck 27 5
Neck, Waist 3(16.3) Flat back 13 -
Shoulder, Waist 7 (8.8) Bent back 6 1
Waist 1 8 (10.0) Flat waist 7 1
Waist 2 11 (13.8) Lumbar hyperlordosis 8 3
Hip joint, Waist, Neck 9(11.3) Scoliosis 2 7
Total 80 (100.0) - 63 17
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SoaRtE dAfsl2| A @F TS| 9d/3A +E0|H, DHE/RE/F ST2LAE HFFUS2 /B A +E0IACH(Table 4).

—o

Table 5. Customized exercise therapy period by body types

Exercise therapy Turtle neck Flat back Bent back Flat waist Lumbar hyperlordosis Scoliosis
period (n=32) (n=13) (n=7) (n=8) (n=11) (n=9)
Hours 41.5£377 35.0£280 81.1+50.2 65.8+56.1 67.7£18.7 37.6x9.7
Weeks 22.0+119 17.9£135 29.8+134 224119 28949 11.2474

Values: Mean + SD

3.3 Correction effect of exercise therapy program by body types

SXZ2E A" M 5RO BF ZE(thoracic angle)?t 143°0M 2FKZ2 5 98°2ZM EAHZ
LIEFH O (p=0.000), Back Mapper2| M&EH HIIJ|FC2E QI&/8A +=F0M ZA/AY =F2=2 JiM
2 2 2t (kyphotic angle)?| 2FX|=2 T2 AHO|7t SAH2Z FOIotA LIEIR2MH(p=0.000), E7I7|E22E
A F=FE22 WHEQACL o252 HF20 Zx(kyphotic angle)2| @&XE HZ X0t HHLZ F5HA Lt
Bt e (p=0.002), B7}7|ZC2E &/4A +=F0M 2F MY +F2& HWME|QACt YXsiel= HFHI Z = (jordotic angle)2]
2SXE W= K07t SAHLE FoISH LIEHGSH(p=0.001), B7/I7IZEC2E /4 &AM ZA/AE +E22 HuEU
Ch 8F0Hok2 HMEMOE ZHE (lordotic angle)2| 2FX|E MZ X0|7t SAXCE RO|SHA LIEHLSH(p=0.000), B7I7|FCE2L
A/BAON BE HY SFESE JYMEUCE HEZOE2 ZH AO0|(lateral length)?] 2K 8 M= K07} SAXSE FO|6HK]
AR LHp=0.110), B7I7|E22& /A +=F0M ZA/AE +=F2& JfH & ACkTable 6, 7).
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Table 6. Change in body angle and lateral length before and after exercise therapy

Exercise thera ot
Body types (participant) Variable Before AF:‘}t/er tessia;S:tck;l d t or w-value | p-value
Turtle neck (32) Thoracic angle (°) 14.3£1.92 9.78+1.64 | Paired t-test 1813 0.000
Flat back (13) Kyphotic angle (°) 30.1+5.58 39.7+1.65 93 0.000
Bent back (7) Kyphotic angle (°) 57.6+1.5 47.7+21 77 0.002
Flat waist (8) Lordotic angle (°) 259434 | 36942 t“é'ft””'Whit”ey 365 0001
Lumbar hyperlordosis (11) Lordotic angle (°) 514436 419428 187 0.000
Scoliosis (9) Lateral length (mm) -6.2+10 -2.1+5.28 67 0.110

Values: Mean + SD
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Table 7. Change of evaluation level by body types before and after exercise therapy

Level before exercise therapy Level after exercise therapy
Body types Participant (%)
Dangerous (%) Boundary (%) Boundary (%) Suitable (%)
Turtle neck 32 (40.0) 7 (84.4) 5 (15.6) 18 (56.2) 14 (43.8)
Flat back 13 (16.2) 3 (100) 13 (100)
Bent back 7(88) 6 (85.7) 1(14.3) 7 (100)
Flat waist 8 (10.0) 7 (87.5) 1 (12.5) 7 (87.5) 1 (12.5)
Lumbar hyperlordosis 11 (13.8) 8 (72.7) 3 (27.3) 11 (100)
Scoliosis 9 (11.2) 2 (22.2) 7 (77.8) 1(11.1) 8 (88.9)
Total 80 (100) 63 (78.8) 17 (21.2) 39 (48.8) 41 (51.2)
4. Discussion and Conclusion
B Z2ES4AREHYS BRI UX| U2 B2 AT Ee= AFYO| THSHM = ZEZA -SRI SdE THsdo|
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t al, 1999; National Research Council, 1999; Chae et al,, 2002).
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