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Physical therapists(PTs) are at risk for work-related muscu
loskeletal disorders (WMSDs). The purpose of this study was
to investigate the prevalence of WMSDs and their responses
to injury by questionnaire (n=60) and the contributing risk
factors (n=8) by postural and biomechanical analysis in phy-
sical therapists(PTs).

Questions investigated general, task and psychosocial
characteristics, musculoskeletal subjective symptoms, spe-
cialty areas, and responses to injury. REBA was used for
postural analysis and 3D SSPP software was used for bio-
mechanical analysis. The data was carried out statistical
analysis using SAS 8.01 for frequency analysis and logistic
regression analysis.

Through questionnaire(n=60), prevalences of musculo-
skeletal subject symptoms were 39 PTs(65.0%) for neck, 41
PTs(68.3%) for shoulder, 14 PTs(23.3%) for arm/elbow, 29
PTs(48.3%) for hand/wrist, 39 PTs(65.0%) for back, and 26
PTs(43.3%) for leg. In the response to musculoskeletal
injury, 11.7-36.7% of all were gone to see a hospital. Little
(0.0-3.3%) was shown time off from work. Most of PTs
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(93.3-98.3%) responded continuing to work with discomfort.
Self-protective strategies which therapists reported to
reduce the strain on their bodies were that 25-56.7% of all
respondents reported rest, 3.3-23.3% reported medical tre-
atment and 3.3-11.7% reported changing their specialty area
of practice. Factors which were individual characteristics
such as regular exercise, age, and height, task charac—
teristics such as main task, therapy time per patient and
psychosocial characteristics such as work load and sati-
sfaction of payment were related musculoskeletal subjective
symptoms in logistic analysis.

High risk postures(REBA action level = 3) were
58.8%-94.5% by treatment area. Repositioning posture was
the highest risk factor in this study.

The therapeutic exercise of PTs were estimated one of the
highest risk group. Strategies used to reduce work-related
injury in industry should also apply to PTs.

Key Words : Physical therapists, Therapeutic exercise, pre-

valences, Work-related musculoskeletal disorders
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Fig 1. Sided video measurement for postural analysis.
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Table 1. General characteristics of subject for postural analysis

o Physical therapist Patient
Age Work duration Height Weight Age  Gender Height  Weight Status

Lol 4 174 65 0 MO 6 ;ﬁf}ﬁ“

2 0» 6 178 70 47‘47; ﬁ %3 22 332373%%
@ ) L T S A T
T 10 L T
5w : A
oo : s RN m % e
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£ 7 168 8 8 M 1 iﬁ{:}

Total 32.1 3 173.6 69.1 544 - 169.1 62.3
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Table 2. General and task characteristics of subjects(n=60)

Variables Coding No. of subjects(%)
A A 1931.7)
Workplace B B 25(41.6)
C C 16(26.7)
Ago(years) Male(n=36) | 31.343.7
gy Female(n=24) 2 29.845.2
No answer - 1( 1.7)
Height<160 1 4 6.7)
Height(cm) 160 <Height<170 2 24(40.0)
170 <Height<180 3 27(45.0)
180 <Height 4 4 6.7)
No answer - 1( 1.7)
Weight<50 1 6(10.0)
. 50 <Weight<60 2 14(23.3)
Weight(Kg) 60 <Weight<70 3 14(233)
70 <Weight<80 4 1931.7)
80 <Weight 5 6(10.0)
. Married 1 36(60.0)
Marital status Single 2 24(40.0)
Delive Yes Y 7(11.7)
Ty No(including 36 males) N 53(88.3)
Work duration<36 1 11(18.3)
. 36 <Work duration<60 2 16(26.7)
Work duration(months) 60=<Work duration<120 3 27(45.0)
120<Work duration 4 6(10.0)
Fxercise Yes 1 27(45.0)
No 0 33(55.0)




148 774 - obA 3 - H3

o

s
I - -

58k Uo|qitk o] A== 3D SSPPE ©]

X,
H
)
Sl
ok

2 N

N
2
=
=
%

1. A&A 43

N
=

s
d

o

M

Y
>
=)
=
M
e
=
e
Mr 4o

rlI,
4 flio ro X oot

Shd
e of2 r‘r
tlo ot
=
ot X o

=

0%

AR A, B, € W elx 2+

24

31.7%, 41.6%, 26.7%% 3L, TIAdARe] Bt
52 A} 3134374, oA} 29.8+5.24]
Aok SRR 611200029 27
45.0%)°] 7F wekar 36-60 1L 16
"8(26.7%), 36 HE olsk= 11'8(18.3%),
21712 o2 68(10.0%)°1ATKE 2).
TAAORE 58S ot Qv dlAke
A 45% Tk 1 9] AToAR, FAko]
LR I e S A R A
AT AL 607 ] HFEAS AL
A 3), T FH5< 583 %(357) = &
SARSI, oFEEAE 10167 %),
TSAE 699(10.0 %), +FA=Y} A
FE A ks 497 68(10.0 %), L
9] Tjdo] 37%(5.0 %)ollch 3l
Aqshs S = 159 vivo] 399
(65.0%) % 7V mokar, 15:25%0] 13
H(21.7%), 257 ool 8%8(13.3%) O]
o, gt 3} T X TAITRS 30-40+20]
337(55.0%) 02 7Pg Bokan 308wk

Table 3. Task characteristics of physical therapists
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Variables Coding No. of subjects(%)
Therapeutic Exercise 1 35(58.3)
Physical therapy for pain 2 6(10.0)
Main task Therapeutic Exercise+ Physical therapy for pain 3 6(10.0)
Physical therapy for children 4 10(16.7)
Others 5 3( 5.0)
No. of patients per day<l5 1 39(65.0)
No. of patients per day 15=<No. of patients per day<25 2 13(21.7)
25<No. of patients per day 3 8(13.3)
Therapy time per patient<30 1 22(36.7)
Therapy time per patient 30<Therapy time per patient<40 2 33(55.0)
40 <Therapy time per patient 3 5( 83)
Yes 1 41(68.3)
Work speed control No 0 1931.7)
No work load 1 2(33)
Slight 2 11(18.3)
Degree of work load Litlle heavy 3 28(46.7)
Heavy 4 1931.7)
o Yes 1 44(73.3)
Satisfaction of the work No 0 16(26.7)
o Yes 1 10(16.7)
Satisfaction of payment No 0 50(83.3)
Incentive Yes : 3(30)
No 0 57(95.0)
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Table 4. Musculoskeletal subjective symptoms of 60 physical therapists
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(unit: No. of subject(%))

Question Neck Shoulder Hand/wrist Back Leg/knee

No 19317)  16(26.7) 213500 17(283)  26(43.3)

Svimbtom area Left 6(10.0) 12(20.0) 9(15.0)
ymp Right - 5(8.3) 5(8.3) - 9(15.0)
Both 41(683)  33(55.0) 2367 4717 16(26.7)

A point of initiated symptom time(months) 24.0+30.16  26.0+31.4 1644244 25.6+30.8  15.0£22.6
No response 20333)  20(33.3) B3(383) 19317 29(483)

< 1 hour 3( 5.0) 2(33) 4 6.7) 2(33) 4 6.7)

1-24 hours 7(11.7) 7(11.7) 8(13.3) 7(11.7) 3(5.0)

Symptom duration 1-7 days 1626.7)  13(21.7) 9(15.0)  14(233) 7(11.7)
1-4 weeks 7(11.7) 5( 8.3) 6(10.0) 6(10.0) 7(11.7)

1-6 months 1( 1.7) 3(5.0) 5( 8.3) 4 6.7) 4 6.7)

> 6 months 6(10.0)  10(16.7) 5(8.3) 8(13.3) 6(10.0)

No response 20333)  16(26.7) 2367 19317 28(46.7)

Always 11(183)  14(233) 7(11.7) 5( 83) 9(15.0)

Frequency of Few hours a day 2(33) 5( 8.3) 8(13.3) 7(11.7) 4 6.7)
. H? tomy Once a week 17(283)  11(183) 6(10.0) 9(15.0) 5( 8.3)
yimp Once a month 2(33) 6(10.0) 5( 8.3) 7(11.7) 2(33)
Once every 2-3 months 4( 6.7) 5(8.3) 5(8.3) 6(10.0) 7(11.7)

Once every over 3 months 4( 6.7) 3( 5.0) 7(11.7) T(11.7) 5(8.3)

No response 19(31.7) 0( 0.0) 213500 19317)  26(43.3)

Work-related 39(65.0)  43(97.7) 39(65.0)  38(63.3)  32(53.3)

Cause of svmpiom Disease-related 0( 0.0) 0( 0.0) 0( 0.0) 2(33) 1( 1.7)
ymp Housework 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0)
Hobby/exercise 0( 0.0 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0)

Others 2 33) 1( 23) 0( 0.0) 1( 1.7) 1( 1.7)

Pain continuation Yes 36(60.0) 38(63.3) 24(40.0) 34(56.7) 25(41.7)
for the last a week  No 24(40.0)  22(36.7) 36(60.0)  26(43.3)  35(58.3)
No symptom 24(40.0)  17(28.8) 26(43.3) 0( 0.0)  32(533)

Little 5( 8.3) 8(13.3) 11(18.3) 9(15.0)  15(25.0)

Degree of pain Medium 213500 1931.7) 13217)  18(30.0) 5( 8.3)
Severe 8(133)  11(183) 7(11.7) 9(15.0) 6(10.0)

Very severe 2(33) 5(8.3) 3(5.0) 2(33) 2(33)

. Yes 15(25.0)  22(36.7) 15(25.0)  18(30.0)  12(20.0)
Response-Treatment 45(750)  38(633) 45(750)  42(70.0)  48(30.0)
! Yes 0( 0.0) 2(33) 1( 1.7) 2(33) 0( 0.0)
Response-Work loss - 60(100.0)  58(96.7) 59983)  58(96.7)  60(100.0)
Response-Task Yes 3( 5.0) 4(6.7) 3( 5.0) 4( 6.7) 2( 3.3)
change No 5795.0)  56(93.3) 5709500 56(93.3)  58(9.7)
No response 18(30.0)  16(26.7) 213500 18(30.0)  26(43.3)

Response.Reducin Rest 34(56.7)  15(25.0) 29(483)  28(46.7)  28(46.7)
e Ps o theif Work change 40 6.7) 4(6.7) 7(11.7) 6(10.0) 2(33)
bodies Treatment 10(16.7)  10(16.7) 6(10.0)  14(233) 7(11.7)
Layoff 0( 0.0) 0( 0.0) 1( 1.7) 0( 0.0) 0( 0.0)

Others 1( 1.7) 1( 1.7) 1( 1.7) 1( 1.7) 1( 1.7)
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Table 5. Best subset logistic regression analysis for predicting subject symptom(Neck, shoulder and arm)

(OR"(95% CI1)*)

Independent variables Neck Shoulder Arm
Age 0.754(0.565-1.006)
Sex -
Height - 4.191(1.210-14.512)
Weight 0.295(0.130-0.670) -
Work duration - -
Main task 1.175(0.892-1.547) 1.484(0.926-2.378)
Exercise 12.187(2.332-63.679) -
No. of patients per day -
Therapy time per patient - -
Work speed control - 4.869(1.332-17.803) 3.376(0.597-19.110)
Degree of work load 2.204(0.916-5.304) 2.858(1.094-7.466) 4.505(1.332-15.235)
Satisfaction for work - - -
Satisfaction for payment 3.117(0.528-18.398)
Incentive -
Efficiency(%) 0.80 0.78 0.78
1) ORodds ratio, 2) Clconfidence interval
2. 7} RO A7fzAdol 3k mix= S 1 X BAIRF4869(95% CI: 1332 0.578)0lM BAH oz o3 Aus B
AuRlg — 2228 S784 17803), 49 PR 2858095% CL itk &l —‘MJ AT FFE v
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a1, OR<= 1] 0.813(95% CI: 0.684-0.965),
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Table 6. Best subset logistic regression analysis for predicting subject symptom(Hand/wrist, back and leg)

(OR(95% CI))

Independent variables

Hand/wrist Back

Leg

Age

Sex

Height

Weight

Work duration

Main task

Exercise

No. of patients per day
Therapy time per patient
Work speed control
Work load

Satisfaction for work
Satisfaction for payment
Incentive

0.813(0.684-0.965)

0.783(0.643-0.953)

0.903(0.759-1.074)

2.915(0.872-9.749)

0.126(0.027-0.578)

0.317(0.073-1.383)

2306(0.899-5.917)

0.153(0.032-0.734)

Efficiency(%)

0.67 0.67

0.68
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Table 7. Biomechanical analysis by 3D SSPP software in several postures
(UnitNewton)
No. Posture Loading on low back
2-1 position movement on the mat 835
2-1 patient transfer(mat to wheel chair)(1 person lifting) 4052
6-2 patient transfer(mat to wheel chair)(2 persons lifting) 3185
5-2 patient repositioning(lie->seat) 4008
6-1 patient repositioning(lie->seat) 6442
6-1 patient repositioning(seat->stand) 7375
6-2 Knee extension 1649
8-2 Knee extension 1549
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