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Ergonomic Design of Nursing Bed for the Elderly Based on
JACK Virtual Simulation Analysis
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ABSTRACT: At present, standardized design is generally used for nursing bed. Aiming at the dual-user experience model
for assisting the elderly and nursing staff, the work aims to conduct ergonomics design on the nursing bed and propose
improvement scheme of structure and function of the existing nursing bed. With the ergonomic software Jack as the
analysis tool, the body size model of the Chinese elderly and the action model of the nursing staff's related tasks were es-
tablished. On this basis, virtual simulation was performed. The human-machine matching and the comfort of different
postures on the nursing bed for the elderly, the comfort of different actions of nurses in nursing tasks, action postures and
rapid upper limb were analyzed. And through the man-machine analysis of static body size and dynamic functional size,
the design of existing nursing bed is improved. The dual-user ergonomics analysis for the elderly and nursing staff in the
nursing bed design process is beneficial to discover the unreasonable design content of the dual-user in the use process,
and obtain a new nursing bed design method based on ergonomics, improve the use performance and the comfort of the
elderly and nursing staff.
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Tab.1 Nursing behavior of nursing staff
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Fig.1 Jack analysis process of nursing bed

F2 ZBEAANERS
Tab.2 Body size of the elderly
A5 Imm AR Imm
P5 P50 P95 P5 P50 P95
HEho 1539 1631 1725 1442 1526 1613
FEKhl 281 304 329 255 276 298
RiEFK h2 210 230 251 188 207 227
KEEK h3 416 452 491 391 426 463
/MBK h4 329 359 392 304 334 364
EE h5 434 470 509 409 442 478
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Fig.2 Model of bed movement range
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Tab.3 Comfort analysis measurement location and range
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Tab.4 RULA input scale

AR 75 iy A\ fi 3 45 R
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HE 0°~180° 3
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Tab.5 Classification of analysis results
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Fig.3 Assessment of turnover task
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Fig.4 Assessment of raise back task
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Fig.5 Assessment of bent leg task
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Tab.6 Resultsof therapid upper limb assessment of
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Tab.7 Results of rapid upper limb assessment in raising
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Tab.8 Resultsof rapid upper limb assessment
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Tab.9 Importance scale and its meaning
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Fig.6 Comparison results
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Tab.10 Random consistency indicators and their values
piEl
., 1 2 3 4 5 6 7 8 9 10
B &k
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cr=2=" )
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1==N\"2% (10) y
ne w, A Bl B2 B3
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AR FAEAEML, n REMFR G B, CT g 8227 8225 gggz g
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Tab.12 Weight of each element
B1 B2 B3 Cl1 Ci12 C13 C14 C15 C16 C17 C18
A 0.12 0.608 0.272
Bl 0.297 0.164 0.539
B2 0.574 0.14 0.287
B3 0.667 0.333
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Fig.7 Quality function configuration analysis ok 33 HT# A
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Tab.14 Corresponding dimensions of different structures of nursing bed
- B /mm ¥ /mm 5 238 A fmm 2 /mm
P50 P95 (A P50 P95  HiE{E P50 P95 Hifil{H
172 3k ity 6 746 908 827 657 6965 676.75 721.25 7825  751.875 850
BB KhRE 522 559 540.5 498 534 516 510 5465 52825 510
UNIEEIS 369 396 382.5 344 370 357 3565 383 369.75 357
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Tab.15 Relevant dimensions of human body in wheelchair
Bk /mm P Imm B 4 3@ F/mm 2 HUE/mm
ZFR P50 P95 hfE{E P50 P95 PE[{f P50 P95 Hfal{E
MYETIME SR 657 691 674 617 648 6325 669.5 653.25 637
LIS 457 494 4755 433 469 451 4815 463.25 510 (AR#MEIEHE 65)
NBEINE R 413 448 4305 382 405 3935 397.5 426.5 411.75 430 ( Z5HyiEEE IFL 30)
MEREGE 355 382 368.5 500 ( Fiii4cfE 25, AL IER 40)
AL 263 298 2805 215 284 2495 2215 291 256.25 300 ( GEMiEEEEIER, AHEIEE 40)
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Fig.10 Position of electric lifting device
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Fig.11 Structure of nursing bed and wheelchair
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Fig.12 Man-machine matching degree in lying position
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Fig.13 Analysis of working posture during wheelchair use
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Fig.14 Appearance and use situation of nursing bed and wheelchair
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