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Abstract

Background and Obijective: Staff responsible for transporting patients to the
hospital are at risk for musculoskeletal disorders. Therefore, this study was
performed using the MAPO method and 3DSSPP software to estimate the
mechanical load on the waist of staff carrying the patient.

Materials and Methods: In the first stage, the hospital wards and the number
of personnel who transferred patients manually were identified and evaluated
with the MAPO index. 3DSSPP software was used to identify and evaluate the
risk factors causing back injuries in personnel. The results were analyzed using
SPSS (version 26) and descriptive statistics, Chi-square, and correlation tests.
Results: Participants consisted of 24 people, including 21 men and 3 women,
with a mean age of 35.6 years. According to the results of 3DSSPP software,
in 37.5% of people, the estimated ligament damage was more than the
allowable limit. The compressive force on the L4/L5 and L5/S1 vertebral discs
was higher than the allowable limit in 58.3% and 62.5% of subjects,
respectively. Based on Pearson's statistical test, there was a significant
correlation between the results of MAPO and 3DSSPP methods.

Conclusion: To reduce and minimize the incidence of musculoskeletal
disorders, it is necessary to eliminate the factors affecting the patient's mobility,
such as assistive devices and equipment, environmental factors, improved
education, and the factors affecting the disorders. The MAPO method was an
effective way to plan preventive measures to reduce the risk of disorders, and
3DSSPP software was also a good tool for examining the forces acting on the
waist.
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B 3DSSPP - 3D Lowback Analysis Report ]
Description Hand Farces [M] -
Compaty: Unknown Company, Analyst: Unknown, Date: 05/07 /21 Left: 187.5 Right: 187.5
Tazk: Untitled Task - Frame 0 Hand Locations [cm]
Gender: Male. Percentile: Diata Entrp. Height: 180 0 cm_ weight: 90.0 K.g Left  Right
Eeerment Hozontah 505 505
Wertical: 1055 1055
Lateral: -20.8 23.9
Muzcles L4/L5 Disc
Muzcle Forces [M] Morm. Arms [cm] .
Compression [M]
Fesult  Shear s a7 Z b 5
L Erector Spi. 1558 0 o o 1558 23 58 dotot SBEL
R.Erector Spi. 1519 a a o 1519 &3 G
L Rectus Abde. 0 0 0 0 0 41 83 Shear [N)
R.Rectus Abdo. 0 a a a 0 41 (L3 Total 257
L.Internal Ob. o 0 a 0 0 1.7 35
R.Internal Ob. E & a 5 5 11.7 35 Companents
L Esternal Ob. 0 ] ] 0 ] 132 33 o] s
Posterior
F.External Ob. 3 2 ul 2 2 13.2 3.3
Lateral -0
L Latis. Drsi 338 28 2m 0 238 72 &4 e
F.Latiz. Darsi. 335 238 238 u] 238 7.2 L
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3DSSPP - Analysis Summary Report
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Description
Task: Untitled Task - Frame O

Comment:

Percent of Population Capable (#)

wiist: |

Elbow:

Shoulder: | ]
Torso: N |

Hip:

Knee: NN

Ankle: NG
:J 1‘13 2|D 3:3 40

3D Low back Compression [N):

L4/s I
l!l 34‘25

Leg Loads (#):

Left: 467 Right: 54%

Balance: Acceptable

Minimum Coef. of Friction: 0

Company: Unknown Company. &nalyst: Unknown, Date: 05/07/21
Gender: Male. Percentile: Data Entry, Height: 180.0 cm. Weight: 30.0 Kg

Hand Forces (N)
Left: 187.5 Right: 187.5

Hand Locations [cm)
Left

Right
Horizontal 505  50.5
Vertical 1055 1055
Lateral 208 233
1 2
1 4
1 2
1 «
I 1 =
1 1 7
1 1 s
I | | | |
&0 70 0 a0 100
ey w3
| I
6351 8335

% N
-
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