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Ergonomic evaluation and improving measures of tasksperformed in a general hospital
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The objectives of this sudy were to egonomicaly evauae
varying tasks performed in a generd hospital and to propose
their improving measures based on the evauaion results The
tasks found in the hospital were largely classified into two
groups of manua materials handling and awvkward posture
rdlated tasks. Ergonomic toals of NLE, 3-D SSPP and RULA
were used for evaluating workload of the tasks. The mgor
findings are 1) L5/S1 compressive force of patient transferring
by one person exceeded the maximum permissible
limit(6,400N) by NIOSH. The L5/S1 compressve forces for
mog of the patient trandferring tasks by 2-4 persons were larger
than the action limit (3,400N), and the tasks by five persons
were andyzed to be safe in the view of L5/S1 compressive
force; 2) patient repositioning tasks by 2-3 persons were
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hazardous on the basis of L5/S1 compressive force, while most
of the tasks by 4-5 persons were safe; 3) many tasks performed
inwardswere found to be stressful, most of which resulted from
improper heights of their working tables or working paints. Of
varying tasks in generd hospitals, patient trandferring wes the
most stressful. Based on the results of this study and high
prevalence of musculoskeletd disorders from other sudies it is
recommended that the ergonomics program be introduced and
enforced for doing improving adtivities sysemeticaly

Key Words : musculoskeletal disroders(M SDs), nurse,
RULA, 3D SSPRNLE
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Table 1. 1L5/S1 compressive force for patient transferring Newton, £error)

Lifting Number of Position of

Body weight of a patientfor patient

Type lifters lifters(No.) 50kg 60kg 70kg 80kg
Wheel 1 - 7,539( +578) 8,674(+699)  10,149( +778) 11,624( - 888)
chair 2 Leg(1) 2,544( +188) 2649(+196)  2,745(+203) 2.852( +211)
to bed Trunk(1) 5,158( +414) 6,148(+488)  7,139(+562) 8,141( +637)
3t Leg(1) 2,544( +188) 2,649(+196)  2,745(+203) 2.852(+211)
Trunk(2) 3,398( +269) 3670(£293)  3,922(+317) 4,167 +341)
Bed 2 . 4,063( +335) 4607(+384)  5421(+439) 6,145( -+ 497)
to 2+ . 2,265( +155) 2554(+178)  2,829(+201) 3,002( + 223)
bed 3 Leg(1) 1,677( +122) 1,785(+130)  1,883(+139) 1,989( +147)
Trunk(2) 4,790( +394) 5321(+443)  5965(+496) 6,742( + 556)
. 3,005( - 244) 3309(£263)  3,512(+282) 3,706( - 300)
5 On bed(2) 3,172( = 255) 3439(£278)  3,700(=301) 3,955( + 324)
Onfloor(3)  2,981( +217) 3149(£229)  3,316(+241) 3,483( + 254)

= All workers are n the same position.
T Improved method (three-person fifting instead of one— or two-person Ifting)
F Improved method (liftirg using draw sheet)
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Fig. 3. Sit-to-stand lift.
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Fig. 4.Draw sheet.

‘ An overhead track-mounted ceiling hift

Fig. 5. Sling lifter.
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[g. 6. Patient repositioning. Fig. 7. Ceiling lift.
Table 2. L5/S1 compressive forces for repositioning patients (Newton,Zerror)
Body weight of a patient
Number of workers 50kg 60kg 70kg 80kg
2 persons 3,958(+317) 4,392( £355) 4,812(+392) 5,217(+428)
2 persons* 2,271( +159) 2,600( +185) 2,921( +211) 3,234(+237)
3 persons 3,510( +279) 3,510( +279) 3,811( +304) 4,099( +329)
4 persons 2,809( £=220) 3,046( £240) 3,280( = 259) 3,510(£279)
S persons 2,567(+200) 2,761( +-216) 2,952(+232) 3,140( £ 247)
* Improve d method : lifting using draw sheet
Table 3. RWlLs and LIs for tasks of lifting/lowering Linger's fluid box
L
NLE criteria v
2 3 4 5 6 7 8
Layer height (cm) 15 30 45 60 75 ey 105
RWL(kg) 8.5 8.9 8.8 84 8.2 8.1 8.0
LI 15 14 1.4 1.4 15 15 1.6
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Fig. 9. Nursing tasks.
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Fig. 10. Improved method for nursing patient
lying in bed.
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Fig. 11. Mattress sheet changing task.
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