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Evaluation of 119 emergency medical technicians’ work
related musculoskeletal disorders risk with regard to patient

lifting procedures

Jeong—Won Son’?
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’Department of Occupational & Environmental Medicine, Ajou University

=Abstract =

Purpose: The purpose of the study was to contribute to the prevention of musculoskeletal

disorders (MSDs) in 119 emergency medical technicians (EMTs) by evaluating ergonomic
risk factors of patient lifting work—postures.

Methods: Four procedures were evaluated: using long back—board (LBB) on the sitting and
standing main stretcher, using variable stretcher on the sitting and standing main stretcher.
Wok—postures were assessed during training,

Results: In using LBB on the sitting main stretcher, the OWAS-—score was Mode:3
(Mean:2.30, Maximum:3), the REBA—score was Mode:9 (Mean:7.61, Maximum:11), requiring
improvement soon., In using LBB on the standing main stretcher, the OWAS—score was
Mode:3 (Mean:2.33, Maximum:3), requiring as soon as possible corrective action, the
REBA-score was Mode:6 (Mean:5.44, Maximum:11), requiring improvement, In using variable
stretcher on the sitting main stretcher, the OWAS—score was Mode:l (Mean:1,85,
Maximum:3), not requiring corrective action, the REBA—score was Mode:6 (Mean:6.78,
Maximum:11), requiring improvement, In using variable stretcher on the standing main
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stretcher, the OWAS—score was Mode:3 (Mean:2.84, Maximum:3), requiring as soon as pos—
sible corrective action, the REBA-—score was Mode:1l (Mean:9.38, Maximum:11), requiring

immediate improvement,

Conclusion: All four—procedures showed improvement in work—posture, Thereby, required

attention and management in training, occupational health professionals should participate

in change of lifting—method, and programs aimed at preventing MSDs should be developed

and implemented in fire—academy and fire—station,

Keywords: 119 Emergency medical technicians (119 EMTs), Musculoskeletal disorders (MSDs),
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Table 1. OWAS’ Action categories for prevention

Score 1 2 3 4
Action
Category 1 2 3 4

Normal and
natural postures
with no harmiful

Posture with
some harmful

The load caused
by these postures
has a very

Postures have a
harmful effect on

Explanation effect on the the harmful effect on
effect on the
musculoskeletal musculoskeletal the
musculoskeletal
system system musculoskeletal
system
system
. . . . Corrective actions
. . Corrective actions Correction actions .
Corrective No action . . for improvement
. required in the  should be done as .
measure required required

near future

soon as possible immediately

"OWAS: Ovako working posture analysing system
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Table 2, REBA" Action categories for prevention
2-3
2
Further Fu}rthe}“
. . action 1s
action 1s .
. considered to
considered to
be necessary

1
be ‘necessary’
soon
high very high

0
Further
action may
be needed if
it is indicated

Category
No action is
considered
by other
information
medium

necessary
low

Score

Action

Explanation

Corrective
measure

negligible
“REBA: Rapid entire body assessment
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Fig. 1. Work sampling of using LBB on the sitting main stretcher. (interval: 3 seconds)

Table 3. Measurement of lifting posture using LBB" on the sitting main stretcher

OWAS REBA
Action Action 3 3
description  sequence t core + core
Formula (Level) Formula (Level)
1 2,1,4,3 3(3) (3,1,1+2)+0=A(5), (3—1,2,1)+1=B(3), C(4)+1=5 5(2)
LBB lifting 2 2,1,4,3 3(3) (4,1,1+42)+2+1=A(9), (3—1,2,1)+1=B(3), C(9)+2=11 11(4)
3 2,1,4,3 3(3) (3,1,1+1)+2+1=A(7), (2-1,2,1)+1=B(2), C(7)+2=9 9(3)
4 1,1,2,3 1(1) (1+1,141,1+1)+2=A(6), (1-1,1,1)+1=B(2), C(6)+2=8 8(3)
Side walking
5 3,1,7,3 1(1) (141,141, 14+1)+2=A(6), (1-1,1,1)+1=B(2), C(6)+2=8 8(3)
6 2,1,4,3 3(3) (2,1,1+1)+2=A(5), (2-1,1,1)+1=B(2), C(4)+2=6 6(2)
LBB lay down
7 2,1,4,3 3(3) (3,1,1+2)+2=A(7), (3—1,1,D+1=B(2), C(71)+2=9 9(3)
8 2,1,4,3 3(3) (2,1,1+2)+0=A(4), (1-1,1,1)+1=B(2), C(4)+2=6 6(2)
9 2,1,4,3 3(3) (4,1,142)+2+1=A(9), (3—1,2,D)+1=B(3), C(9)+2=11 11(4)
fﬁi;g;wemher 10 2143 303  (3.11+2)+2+1=A(8). (2-1.2.)+1=B(2), C(8)+2=10 10(3)
11 1,1,2,3 1(1) 1,1,1+4D)+2+1=A(5), (1-1,1,1)+1=B(2), C(4)+2=6 6(2)
12 1,1,2,3 1(1) (1,1,242)+2+1=A(7), (1-1,1,1)+1=B(2), C(7)+2=9 9(3)
Patient _ _ _
immobilization Lz 10 (1,1,)+0=A(1), (1,2,1)+0=B(1), C(1)+0=1 1(0)

"LBB: long backboard

TFormula: (back, arm, leg, weight)

*Formula: (trunk, neck, leg) + weight = A score / (upper arm, lower arm, wrist) + handle = B score
C score + activity score = REBA score

The Korean Journal of Emergency Medical Services Vol, 23(1)
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Fig. 2. Work sampling of using LBB on the standing main stretcher. (interval: 3 seconds)

Table 4. Measurement of lifting posture using LBB" on the standing main stretcher

OWAS REBA
Action Action s S
description  sequence t core + core
P ! Formula (Level) Formula (Level)
1 2,1,4,1 3(3) (3.1,142)+0=A(5), (2-1,2,1)+1=B(2), C(4)+2=6  6(2)
LBB lifting 2 2,1,4,3 3(3)  (4.1,142)+2+1=A(9), (3-1,2,1)+1=B(3), C(9)+2=11 11(4)
3 1,1.2.3 1(1) (1L1+1,D)+2+1=A(4), (1-1,2,1)+1=B(2), C(4)+2=6  6(2)
4 3.1,7.3 330  (L1+1,)+2+1=A(4), (1-1.2,)+1=B(2), C(4)+2=6  6(2)
5 3.1,7.3 330  (L1+1,)+2+1=A4), (1-1,2,)+1=B(2), C(4)+2=6  6(2)
Side walkin (1,1, D)+2+1=A(4), (1+1+1-1,1,1)+1=B(2),
ide walking 6 3,1,7,3 3(3) C(4)+26 6(2)
(1,1, D)+2+1=A(4), (1+1+1-1,1,1)+1=B(2),
7 3.1.7.3 3(3) C(4)+2=6 6(2)
Patient 8 1.1.2.3 1(1) (1.1,1)+0=A(1), (1,2,1)+0=B(1), C(1)+0=1 1(0)
immobilization 9 1,1,2,3 1(1) (1,1,1)+0=A(1), (1,2,1)+0=B(1), C(1)+0=1 1(0)

“LBB: long backboard
TFormula: (back, arm, leg, weight)

*Formula: (trunk, neck, leg) + weight = A score / (upper arm, lower arm, wrist) + handle = B score

C score + activity score = REBA score

The Korean Journal of Emergency Medical Services Vol, 23(1)
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Fig. 3. Work sampling of using variable stretcher on the sitting main stretcher. (interval: 3
seconds)

Table 5. Measurement of lifting posture using variable stretcher on the sitting main stretcher

OWAS REBA
Action Action
description  sequence »  Score t Score
Formula (Level) Formula (Level)
1 2,1,4,1 3(3) (2,1,1+2)+0=A(4), (1-1,1,1)+1=B(2), C(4)+2=6 6(2)
Variable
stretcher 2 2,1,4,3 3(3) (4,1,1+2)+2+1=A(9), (3—1,2,1)+1=B(3), C(9)+2=11 11(4)
lifting
3 1,1,2,3 1(1) 1,1,1+D)+2+1=A(5), (1-1,1,1)+1=B(2), C(4)+2=6 6(2)
4 1,1,7,3 1(1) 1,1,1+D)+2+1=A(5), (1—-1,1,1)+1=B(2), C(4)+2=6 6(2)
Side walking 5 1,1,7,3 1(1) 1,1,1+D)+2+1=A(5), (1—-1,1,1)+1=B(2), C(4)+2=6 6(2)
6 1,1,7,3 1(1) 1,1,1+D)+2+1=A(5), (1—-1,1,1)+1=B(2), C(4)+2=6 6(2)
Variable 7 2,1,4,3 3(3) (3,1,1+1)+2+1=A(7), (1-1,1,1)+1=B(2), C(7)+2=9 9(3)
stretcher lay
down 8 2,1,4,3 3(3) (3,1,1+2)+2+1=A(8), (1-1,1,1)+1=B(2), C(8)+2=10 10(3)
9 2,1,4,1 3(3) (2.1,1+2)+0=A(4), (1-1,1,1)+1=B(2), C(4)+2=6 6(2)
Main stretcher 10 2,1,4,3 3(3) (4,1,1+2)+2+1=A(9), (3—1,2,D)+1=B(3), C(9)+2=11 11(4)
lifting 1 1.1.2.3 1) (1,1, 1+1)+2+1=A(5), (1-1,1,)+1=B(2), C(4)+2=6  6(2)
12 1,1,2,3 1(1) 1,1,1+D)+2+1=A(5), (1-1,1,1)+1=B(2), C(4)+2=6 6(2)
Patient 13 1121 1(1) (1,1,)+0=A(1), (1-1,1,1)+1=B(2), C(1)+2=3 3(1)
immobilization 14 1121 1) (1,1)+0=A(1), (1-1,1,D+1=B(2), C(1)+2=3 31)

“Formula: (back, arm, leg, weight)
TFormula: (trunk, neck, leg) + weight = A score / (upper arm, lower arm, wrist) + handle = B score
C score + activity score = REBA score

The Korean Journal of Emergency Medical Services Vol, 23(1)
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Fig. 4. Work sampling of using variable stretcher on the standing main stretcher. (interval:
3 seconds)

Table 6. Measurement of lifting posture using variable stretcher on the standing main
stretcher

OWAS REBA
Action Action s S
description  sequence * core t core
P ! Formula (Level) Formula (Level)
Variable 2,1,4.1 3(3) (3,1,1+2)+0=A(5), (2—1,1,1)+1=B(2), C(4)+2=6 6(2)
stretcher 2,1,4,1 3(3) (3,1,1+2)+0=A(5), (2—1,1,1)+1=B(2), C(4)+2=6 6(2)

1
2

lifting 3 2.1,4,3 33 (4,1,142)+2+1=A(9), (3-1,1,1)+1=B(2), C(9)+2=11 11(4)
4

Side walking 3,1,7,3 3(3) (141,141, D+2+1=A(6), (1-1,1,)+1=B(2), C(6)+2=8 8(3)

(241,1+1,1)+2+1=A(7), (2+1+1-1,1,1+1)+1=B(5),

5 3,1,7,3 3(3) C©)+2=11 11(4)
(241,1+1,1)+2+1=A(7), (2+1+1-1,1,1+1)+1=B(5),
6 3,1,7,3 3(3) C©)+2=11 11(4)
(241,1+1,1)+2+1=A(7), (2+1+1-1,1,1+1)+1=B(5),
7 3,1,7,3 3(3) C©)+2=11 11(4)
Side walking (2+1,1+1,1)+2+1=A(7), (2+1+1-1,1,1+1)+1=B(5)
after lifting 8 3,L7.3  30) T cloyto=11 T 114)
the patient 1,1+1,1 1=A 1+1-1,1,1+1)+1=B
higher than 9 3.1.7.3 3(3) (2+1,1+1,1)+2+1=A(7), (Zt +1-1,1,1+1)+1=B(5), 11(4)
main stretcher C9)+2=11
(2+1,1+1,1)+2+1=A(7), (2+1+1-1,1,1+41)+1=B(5),
10 3,1,7,3 3(3) C9)+2=11 11(4)
(2+1,1+1,1)+2+1=A(7), (2+1+1-1,1,1+1)+1=B(5),
1 3,73 303 O©)42-11 11(4)
(2+1,1+1,1)+2+1=A(7), (2+1+1-1,1,1+1)+1=B(5),
12 3,73 303 O©)42-11 11(4)
patient B B B B
immobilization 13 11,21 1 (L,1,D)+0=A(1), (1+1+1-1,1,1)+1=B(2), cC()+2=3  3()

“Formula: (back, arm, leg, weight)
TFormula: (trunk, neck, leg) + weight = A score / (upper arm, lower arm, wrist) + handle = B score
C score + activity score = REBA score

The Korean Journal of Emergency Medical Services Vol, 23(1)
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