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— Abstract —

Effectsof Thoracic Spinal Exercise Program in VDT Workers
: Pain Rdief and I ncreased Flexibility

Y oung-Ae Yang, Young-Hee Kim, Y ong-Kwon Kin?, Jin-Gang Hur?,
Jae-Cheol Song?, Y oon-Shin Kin?

Department of Occupational Therapy and Physical Therapy,
College of Biomedical Science and Engineering, Inje University?
Department of Occupational and Environmental Medicine, College of Medicine, Hanyang University?

Objectives: The purpose of this study of the Thoracic Spinal Exercise Program was to evalu-
ate its effects on VDT workers. These effects were found to include a decrease thoracic kypho-
sis, increase thoracic spine mobility and decrease in the VAS (visual analog scale). These mea-
sures provide a means of assessing the muscle endurance and muscle strength of the subjects.

Methods: This study was conducted during the period from July 1 to August 31, 2003, and
involved 58 VDT workers belonging to a company located in Seoul who were working seated
in front of a computer for most of the day. After applying the thoracic exercise program, we
examined the changes in the of thoracic kyphosis angle, spinal length (C7-S3), TFED (thoracic
flexibility in the extension direction), MEBH (maximal elevation with both hands in the over-
head direction) and CE (chest expansion).

Results: Obtained from this study are as follows.

1. A significant reduction in the VAS was observed in the exercise group (pre-exercise 5.90
+ 0.88 points, post-exercise 4.23+ 0.82 points), as compared with the control group (pre-exer-
cise 6.00+ 0.90 points, post-exercise 5.93+ 0.81 points).

2. A significant reduction in thoracic kyphosis (pre-exercise 36.97+ 7.49, post-exercise 31.83
+ 5.90) and a significant increase in thoracic flexibility in the extension direction (pre-exercise
7.47+ 2.30, post-exercise 11.77+ 3.65) were observed in the exercise group. The thoracic

<000: 20040 40 280, O0OO: 20040 70 130>
OO0o00d: 0 O O (Tel: 02-2290-8279) E-mail: yoonshin@hanyang.ac.kr

* 0O OO0 200400 ODOOOOD ODOOOOOO OOO OO OO

250



OO0 O-vbT 0000 00 000000000 0D000 0 000 00 000 00 00

kyphosis angle showed a significant reduction in the exercise group, as compared to the control
group. The thoracic flexibility in the extension direction showed a significant increase in the

exercise group, as compared to the control group.

3. There was a significant increase in the spinal length in the exercise group (pre-exercise 494

+ 27.66 mm, post-exercise 518.60+ 27.95 mm).

Conclusions: The Thoracic Spinal Exercise Program results in an increase in thoracic spine
mobility and a decrease in pain. In practical terms, the effects of the exercise program are good

Key Words: Thoracic spinal exercise, Thoracic kyphosis, VAS (visual analog scale), VDT
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1. Warming up

3. Cool down and stretching exercise
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Fig. 1. Prescribed exercise to increase endurance.
1. Dips, 2. Sitting on an angle bench, 3. Leg
press.
Four different kinds of equipment (Lojer,
Finland) were used. Intensity wasresting timein
between the sets was one minute. Slow speed
(Based on Lasse thue and Evjenth’ s theory).
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1. Warming up

3. Cool down and stretching exercise
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2. Exercise using training device
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Fig. 2. Prescribed exercise to increase strength.

1.Dips, 2. Back trainer, 3. Sitting on an angle bench, 4.
Jumper shuttle.

Four pieces of equipment were used. Intensity (weight)
was 60% of maximum strength, 40 to 50 % of maxi-
mum strength, repetition: 20 times; number of sets: 6;
repetitions: 10 times; number of sets: 5; resting time in
between sets: 3 minutes. Slow speed (Based on Lasse
thue and Evjenth’ s theory)
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Table 1. The genera characteristics of subjects

Exercise group Control group p-value

Sex Male 14 (46.7) 13 (46.4) p=0.999
Female 16 (53.3) 15 (53.6)

Age <20year - 1( 3.6) p=0.776
20—29 18 (60.0) 16 (57.2)
30—39 10 (33.3) 9(32.1)
2> 40year 2(6.7) 2(71)

Education College 24 (80.0) 19 (67.8) p=0.508
University 6 (20.0) 8(28.6)
Graduate - 1( 3.6)

Marital Married 15 (50.0) 11 (39.3) p=0.441
status Single 15 (50.0) 17 (60.7)
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(67.8%), 000 OO0 80(28.6%), 000 OO
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Table 2. The change of pain scale before and after exercise program

Before frequency (%) After frequency (%)
Exercise Control p-value Exercise Control p-value
group group group group
Neck 2 - - p=0.000 8(66.7) - p=0.000
3 - - 3(25.0) -
4 3(12.5) - 1( 8.3) -
5 10 (41.7) - - 1( 4.4
6 6 (25.0) 13(59.1) - 11 (47.8)
7 3(12.5) 9(40.9) - 11 (47.8)
8 2( 83 - - -
Total 24 (100.0) 22 (100.0) 12 (100.0) 23(100.0)
Shoulder 2 - - p=0.625 1(11.1) - p=0.000
3 - 1( 4.8 6 (66.7) -
4 - 1( 4.8) 2(22.2) -
5 1( 59 3(14.3) - 2(95)
6 11 (64.7) 11 (52.3) - 6 (28.6)
7 5(29.4) 5(23.8) - 11 (52.4)
8 - - - 2(95)
Total 17 (100.0) 21(100.0) 9 (100.0) 21 (100.0)
Back & low back 2 - - p=0.648 7(53.8) - p=0.000
3 - - 6 (46.2) -
4 - - - -
5 5(22.7) 2( 95 - 3(13.6)
6 7(31.8) 7(33.4) - 5(22.7)
7 9 (40.9) 10 (47.6) - 12 (54.6)
8 1( 4.6) 2(95) - 2(91)
Total 22 (100.0) 21 (100.0) 13 (100.0) 22 (100.0)
& g3
:‘ i o i 1
T | I i - e = = rE—
§ €1 l f— —'—l ﬁ fid L,-L | —
lid | £ & i o
34 Group 34 i — GROUP
i' e ;E’Emﬁm 24 = = Bcizg Grow
4 Bcfem aker ool grog 1. - - B Cortrd group
Expring Befom
EXERLCIE

Fig. 3. The comparative analysis of neck VAS between
exercise group and control group : " Independent
t-test, * paired t-test
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Fig. 4. The comparative analysis of shoulder VAS
between exercise and group control group : "
Independent t-test, * paired t-test
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Table 3. The comparative analysis between exercise group and control group before exercise program

Exercise group

Control group

Variable (n=30) (n=28) p value
VAS 5.90+ 0.88 6.00+ 0.90 NS
TK 36.97+ 7.49 38.00+ 7.29 NS
TFED 7.47+ 2.30 6.86+ 1.99 NS
CE 80.43+ 7.00 81.04+ 5.93 NS
MEBH 200.88+ 5.30 204.41+ 10.93 NS
SL(COSy) 494.0+ 27.66 503.79+ 25.44 NS

Valuesaremeant SD. 1. VAS; visual analog scale, 2. TK; thoracic kyphosis, 3. TFED; thoracic flexibility in exten-
sion direction, 4 CE; chest expansion, 5. MEBH; maximal elevation with both hand in overhead direction, 6. SL;

spinal length, 7. NS; not significant

Table 4. The comparative analysis between before and after exercise program in exercise group

) Pre-exercise Post-exercise
Variable (n=30) (n=30) p value
VAS 5.90+ 0.88 4,23+ 0.82 <0.05
TK 36.97+ 7.49 31.83+ 5.90 <0.05
TFED 7.47+ 2.30 11.77+ 3.65 <0.05
CE 80.43+ 7.00 82.48+ 7.65 <0.05
MEBH 200.88+ 5.30 203.56+ 5.54 <0.05
SL(C70 S3) 494.0+ 27.66 518.60+ 27.95 <0.05

Valuesaremeant SD. 1. VAS; visua analog scale, 2. TK; thoracic hyphosis, 3. TFED; thoracic flexibility in exten-
sion direction, 4. CE; chest expansion 5. SL: spinal length 6. MEBH; maximal elevation with both hand in overhead

direction.
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Fig. 5. The comparative analysis of back & low back
VAS between exercise group and control group :
" Independent t-test, * paired t-test
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Table 5. The comparative analysis before and after in control group

Varisble Pre-exercise Post-exercise pvalue
(n=28) (n=28)

VAS(point) 6.00+ 0.90 5.93+ 0.81 NS

TK(angle) 38.00+ 7.29 39.07+ 6.61 <0.05
TFED(angle) 6.86x 1.99 6.11+ 1.61 <0.05
CE(cm) 81.04+ 5.93 80.44+ 5.74 <0.05
MEBH(cm) 204.41+ 10.93 203.25+ 10.79 <0.05
SL(C70 S3) 50.79+ 25.44 502.04+ 25.76 <0.05

Valuesaremeant SD. 1. VAS; visua analog scale, 2. TK; thoracic kyphosis, 3. TFED; thoracic flexibility in exten-
sion direction, 4. CE; chest expansion, 5. SL; spinal length, 6. MEBH; maximal elevation with both hand in overhead
direction, 7. NS; not significant.

Table 6. The comparative analysis between exercise group and control group after exercise program

) Exercise group Control group
Variable (n=30) (n=28) p vaue
VAS (point) 423+ 0.82 5.93+ 0.81 <0.05
TK (angle) 31.83+ 5.90 39.07+ 6.61 <0.05
TFED (angle) 11.77+ 3.65 6.11+ 1.61 <0.05
CE (cm) 82.48+ 7.65 80.44+ 5.74 NS
MEBH (cm) 203.56+ 5.54 203.25+ 10.79 NS
SL (mm) 518.60+ 27.95 502.04+ 25.76 <0.05

Vauesaremean+ SD. 1. VAS; visual analog scale, 2. TK: thoracic kyphosis, 3. TFED; thoracic flexibility in exten-
sion direction, 4. CE; chest expansion, 5. MEBH; maximal elevation with both hand in overhead direction, 6. SL;
spinal length, 8. NS; not significant.

Table 7. The correlation of among various exercise groups after exercise program

TFED CE MEBH SL(C~S)
TK -0.612** -0.109 -0.311* 0.116
TFED 0.253 0.306 0.118
CE 0.441* 0.477+*
MEBH 0.582+*

1. TK; thoracic kyphosis, 2. TFED; thoracic flexibility in extension direction, 3. CE; chest expansion, 4. MEBH;
maximal elevation with both hand in overhead direction, 5. SL; spinal length. *p<0.05, **p<0.01,

oo ooo, 0o bob ooobbb oood U odb oodoo ooob ooo ob oodood

00000 (Table 6). 0000 (p<0.01), 00 0000 0000 000
00 0 0000 0000 0000000 00 0000 00000 000 (p<0.05) (Table 7).
000 0000 00000 000 00 0000 00000 00000 0000 00000 OO0
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