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Effects of Self-Elastic Band Exercise on Symptoms

of Musculoskeletal Disorders in Caregivers

Myeong Won Lee

Department of Safety Engineering
Graduate School of Industry
Pukyong National University

Abstract

As the number of senior people has been increasing, korea has
implemented long—term care insurance policy to meet various welfare
demands since 2008. Although a career of caregivers was created to
provide proper service for this policy and caregivers accounted for 91%
of all employees in long—term institutions(the number of them was
310,000 in 2016), many problems about how they have been treated have
been constantly raised. Caregivers tasks are known to require much of
physical activities. be repetitive and impose a lot of burden at muscles
and joints. To make matters worse, most of caregivers consist of
middle—aged women who are likely to have high risk of musculoskeletal

disorders burden.



This study was conducted to analyze how self—elastic band exercise
has effect on symptoms of musculoskeletal disorders in caregivers. The
participants consisted of 76 caregivers who had worked in long—term
institutions in busan, according to whether they wanted to participate in
the program, they were divided into exercise group and control group
(non—exercise group). In the exercise group, exercise program was
performed for 6months, and evaluated using Visual Analogue Scale(VAS)
and Musculoskeletal Disorders Symptoms Questionnaire before and after
exercise. The control group was evaluated on the same scale at the same
time as the exercise group. The exercise program was composed of
stretching and strengthening using elastic band. The time required for
exercise program was about 1 hour and they exercised twice a week
voluntarily. For effective exercise, physical therapist re—educated them
every second week and manager by institutions assisted the program.

As a result of study, exercise group showed significant difference in
pre—test and post—test on VAS, and non—exercise group had no
significant difference. There was also a significant difference in the
difference of VAS score between exercise group and control group
pre—test and post—test. Musculoskeletal Disorders Symptoms Questionnaire

result showed that in the exercise group, post—test was a 13.9% decrease



in a number of suspicious person(managed object and complained of pain)
compared to the pre—test. Particularly, arm/elbow, hand/wrist/fingers, waist
showed more than 10% improvement on the basis of number of people in
the exercise group. In the post—test of the control group, the number of
suspected persons was increase by 2.5% compared to the pre—test. Also,
the incidence of new suspicious person was 23.9% higher than the
exercise group.

Through this study results, introduction of self—elastic band exercise as
one of the intervention methods for the prevention of musculoskeletal
diseases of the caregivers is considered to be effective in prevention and

management.

- Vil -
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Table 1 Hazard-Risk Factors of Caregivers

Unit of work

Hazard-Risk factor

Hazard level of body
parts

Unnatural posture

Shoulder ++

Repeatability Waist +++
Care )
Overuse force Hand, wrist +++
Occupational stress Elbow +
Unnatural posture Shoulder ++
Repeatability Waist +++
Bath )
Overuse force Hand, wrist +
Slide Elbow +
Unnatural posture Shoulder ++
) Repeatability Waist +
Cleaning )
Overuse force Hand, wrist +++
Slide Elbow +
Unnatural posture Shoulder +++
Repeatability Waist ++
Laundry )
Overuse force Hand, wrist ++
Slide Elbow ++

¥ Hazard level(very strong: +++, strong: ++, harmful: +)
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Table 2 Characteristics of Subjects

Excercise Non-Excercis

Characteristics roup e Group
N % N % N %
Gender Male 3 8.3 1 25 4 5.3
(persons) Female 33 917 39 975 72 947

Working ~ Day work 9 250 7 175 16 211
Pattern  spift work 27 750 33 85 60 789

Total 36 100.0 40 100.0 76 100.0

Age(years) 52.83+8.91 90.05+4.28 04+6.92

_10_
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Table 3 Age of Subjects

Exercise Non-Exercise
Total
Group Group
Age
Persons Distribution Persons Distribution Persons Distribution

(N) (%) (N) (%) (N) (%)
20-29 1 2.8 0 0 1 1.3
30-39 2 5.6 0 0 2 2.6
40-49 5 13.9 4 10.0 9 11.8
50-59 21 58.3 30 75.0 51 67.1
60-69 7 194 6 15.0 13 17.1

Total 36 100.0 40 100.0 76 100.0

_11_



Alztolg2ad e 9 ZFZAA A FARAIE T B ABALY AFAALAY &
AN YA o2 FAHAT. AFHEE Fig 13 2
Pre-Test
- General Questionnaire |
- Visual Analogue Scale
— Musculoskeletal Disorders Symptoms Questionnaire
: 2 2 2
Exercise Group Non-Exercise Group
- Self-Elastic Band - Non-Participant Pre/Post
Exercise Program Exercise Program — Comparison
(Twice a week for Analysis
6month)
2
Post-Test
- Visual Analogue Scale —
— Musculoskeletal Disorders Symptoms Questionnaire

Fig. 1 Flow chart of Study
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1) AlzZtob & 13 %= (Visual Analogue Scale, VAS)

)
—
fite)

\.—_mﬂo

el

%

o

el
Dlo
Njo
o
|
o=
+
el
XM

F 9 4wl 4y 08o= 7

ol
o

0|

o
NJo

s AR

3;6

Please indicats

yvour current

10

pain level.

| UNBEARABLE

PAIN

MO PAIN

Fig. 2 Visual Analogue Scale
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3 SAXAIEE o9 S AEAE BSHS, 55 AHKATL B
BE, Fael ANE 5 B Bdez pAHd Y
ST AAAS AztEAe] A7+ ‘NIOSH symptom survey' @] B7F7]5

Table 4 NIOSH symptoms Classification criteria

Symptom
Classification MSDs Symptoms
Nortnality - not applicable by managed object or complained

of pain

i pain period : last more than a week (OR)
Managed object ) ]
pain frequency : more than once a month
(NIOSH 2) -, e i
- pain intensity : moderately pain

- pain period : last more than a week (AND)
Complained of pain - pain frequency : more than once a month
(NIOSH 3) - pain intensity : severe pain or
very severe pain

_14_
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Table 5 Exercise program

Type Time Contents

Stretching  10min Stretching - upper limb/lower limb/trunk

— shoulder flexion/extension
— shoulder adduction/abduction
Upper extremity - shoulder internal/external
rotation
- elbow flexion/extension

Strengthening 45min

- hip flexion/extension
Trunk - knee flexion/extension
/Lower extremity - trunk side flexion
- sit-up

Stretching  bmin Stretching - upper limb/lower limb/trunk

_16_
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A4 AT 23

41 NZotgd 23 =(VAS) 2%

(p<0.05). Folawm He Ay 5o 4% &5 A 325519204 &
T 264+1.89= freolgt zkol7k AL (p<0.05), HETLHEEFTL)S *E A
29319794 &5 ¥ 3.23+2.030.2 {5k xol7t FLATHP>0.05).

Table 6 VAS Results of Exercise and Non-exercise group

Pre-test Post-test

Difference t
value p
Mean SD Mean SD

Exercise
Gromp(nege) 2192 264 189 611 2387 022
Non-Exercise g3 197 393 903 - 300 1080 287
Group(n=40)
Total(n=76) 308 194 295 197 132 672 504

_18_
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Table 7 Comparison of VAS difference value between Exercise

and Non-exercise group
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Table 8 VAS Results of Age

VAS mean
Age Exercise Non-Exercise Total
Group(n=36) Group(n=40) (n=76)
pre post 9] pre post P pre post p
20-29 5 3 & = - i 5 3 -
30-39 6 5.5+2.12 795 = = - 6 55+2.1 795

40-49 4235 3.2+2.17 178 3.50+1.29 2163 297 3.78+1.86 2.67+1.94 .084

50-59 3+1.87 2.38t1.77 114 277216 3.13£2.06 .209 2.86+2.03 2.82+1.97 .869

60-69 2.43+1.27 2.14+£1.68 604 3.33t1.21 4.5%1.64 .158 2.85+1.28 3.23+2.01 .420

Total 3.25+1.92 2.64+1.89 .022 2.93+1.97 3.232.03 .287 3.08+1.94 2.95+£1.97 .504
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1678 (40%) 9l A &5 F 1778(42.5%) 0= 25% 7+ttt

Table 9 The result of MSDs symptoms surveys

Exercise Group Non-Exercise Group

cle?é?’srinf]ipgggon Pre-test Post-test Pre-test Post-test
N % N % N % N %
normality 23 63.9 28 77.8 24 60.0 23 575

managed object 10 27.8 6 16.7 12 30.0 14 35.0

complained of
pain 3 8.3 2 5.6 4 10.0 3 75

total 36 100 36 100 40 100 40 100

_21_



422) AARE 2F4A

o
riet
of\
ox
BN
>,
iR
o

oAt Foldk A 769l thek A A9 EFAAAS FAHZA
A= Table 107 2},

Table 10 The result of MSDs symptoms surveys according to body parts

Exercise Group Non-Exercise Group

Body Symptom
. Pre-test Post-test Pre-test Post-test

parts classification
N % N % N % N %
normality 34 944 3 972 37 925 35 875

neck managed object 2 5.6 0 0 3 75 5 12.5

complained of
% 0 0 1 2.8 0 0 0 0

normality 31 8.1 32 &9 30 70 29 725
shoulder managed object 3 8.3 4 11.1 9 225 8 20.0

complained of
bain 2 5.6 0 0 1 25 3 75

normality 31 861 36 100 29 725 32 800

/eaill;I(I)lw managed object 4 111 0 0 10 250 5 125

complained of
air 1 2.8 0 0 1 25 3 75

normality 31 8.1 35 972 32 8.0 33 &5
hand
/wrist managed object 4 11.1 1 2.8 8 20.0 6 15.0

/fingers .
complained of
pain 1 2.8 0 0 0 0 1 25

normality 29 806 33 91.7 32 8.0 28 700
waist managed object 7 19.4 2 5.6 6 150 11 275

complained of
pain 0 0 1 2.8 2 5.0 1 25

normality 33 917 32 89 33 85 30 750

legs/feet managed object 3 8.3 4 11.1 5 125 10 250

complained of
pain 0 0 0 0 2 5.0 0 0

_22_
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g 540 mE FaAA dF(s A H7H2 Table 119 2o, Ho
kel ol gk Apel 7k gl vH(p>0.05).

Table 11 MSDs according to subject characteristics(pre—test)

Pre-test
Division Total NIOSH 2, 3 Normality p
N % N % N %
Gender
Male 4 B.8 4 100 0 0 107
Female 7 94.7 29 40.3 43 59.7
Age
20-29 1 Jo 0 0 1 100
30-39 2 2.6 1 50.0 1 50.0
40-49 9 11.8 2 22.2 7 77.8 843
50-59 ol 67.1 17 §3.5 34 66.7
60-69 13 @l 5} 385 8 61.5
Group
Exercise 36 474 13 36.1 23 63.9 o7
Non-Exercise 40 < A 16 40.0 24 60.0
Working Pattern
Day work 16 78.9 6 375 10 62.5
Shift work 60 21.1 23 38.3 37 61.7 ol
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Table 12 Comparison of MSDs difference of Exercise group

Symptom arm hand
ympton neck  shoulder /wrist waist leg/feet
classification /elbow ;
/fingers
reduce = =4 -5 -4 -6 -3
Managed
object OR
Complained increase +1 +1 = - +2 +4
of pain
(NIOSH 2, 3) !
difference 1 1 £ A 4 1
result
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Managed reduce il =3 -6 -3 -3 -1
object OR

Complained increase +3 +4 i3] +2 +7 +4

of pain
(NIOSH 2, 3) difference 49 » 3 1 o 3
result
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