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Barrier-free Design of Elderly Beds
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ABSTRACT: This paper is aimed at providing a design strategy to tackle the barriers facing elderly people when they get on and off
bed in their homes. Based on observations and inquiries of elderly people with different self-care abilities, their behavioral features of
getting on and off bed become clear. Accordingly, a detailed analysis of a series of actions is made from getting on bed and lying to get-
ting off bed, and each barrier in the process is closely examined and systematically studied to ensure targeted design. This paper finds
that there are distinctively different barriers among elders when they get on bed, sleep, and get off bed. Only when such differences are
considered and the present technical conditions are taken into account, can we propose a specific and feasible design method, thus at-
taining the goal of barrier-free bedside activities for the elderly. Finally, this paper draws the conclusion that the adoption of barrier-free
theory and researches provide a good approach to design furnitures for the elderly. It can help improve the self-care ability of the elderly,
reduce the elderly-care cost in China and relieve the pressure for caring for the elderly.
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Fig.1 Analysis of bedside behavior analysis
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Tab.1 The degree of bedside behavior
barrier facing the elderly
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Tab.2 Thedegree of action barrier on the
bed facing the elderly
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Fig.2 Get off the bed
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Fig.4 Get on and out of bed with the help of caregivers

3 ZRERRARRIZITIR

LR BB 5 % A G S R T
SR N R, AR JCR R G sh PR R
T AR Y H 3 TR B MR S A N PR i A 37 0
B RRNAT NN, TR R v =
IRERS , A AT AE AR TC R 5 TR A R A
XT3 .

3.1 SXNKBTRERFIZIT

AR TG B i % 1 3 B AR 2 AF AR B 3 2
e A B R RS A TR XM BETT, B8 0 B e e AR
AR s AR A A PRI JO i, b G R 7 28 SR ek
AT SR A Gl . T B 27 ZFp i s F T8
ENARBETBIS 5, W 4E NS S s fe iy 1 28 4
FIRVF L A, AT L 58 0 87 2 R 46, WL
5, HBIEAE A B LB st A S Sk, 78
IR B it —fp et 2R 5B, LK 6, 18T
PRTE = B, BN D3 AT R4 2 AR N R 3 R I I
R B —Fp R e A B i, SEESE AR R
s HA S B RERESRIRE -, MAR—EETE
SRR A L R R . AR ST AR I A
XEFENARA —E B, HRHHER . LeRi
AN o AR AR B B2 18, J& 45 ] DAE IR 1%
THS T & R EERT , RIS BIAN T, b AR A ik 2
F AR E RN E R, WP A RS S K&
FETE AT AT, = EEEREh 34~50 cm, H BT
AE AR FIIR KT B BR T L, 980
BRI, R A H LN I 5 R AR S i
RAMTFRT R 2 Ab, P BN AT
3.2 $¥EETANEERIZIT

EENIR LW H E TG AT A 7R it
FHESE , 1 H s T L N IRAME T S50 R 50 H
WA, WEHR. 22y, BFSE, BEokil, T
(RS S AL =9 W I W=

1) JFEERCRCE YIS . X T 20 T B A
Wi R R ol 0T K, AT B FEOG L 2 L B EE AR

PASE, MR SEDHEES R, KaLrIbar—4
23 )5 (A7 O S, kA AF RS A L R R
YR, R E R B RETT BRI, &4 AARAE
LANERLIE:VE 7T

2) R BB . R A AP T 24 5B,
FETT L HERRAE ST LAY B AR NI A B R,
R NRERIS ] &7 15 7R IR B 58 ill— R H #1530
BT AT A R PR PR Sk B MRS S AR, o PR T A
frARAS, EERTLLE dEy, AR T AL s
BT, B4R NAREM T WL 7,

K5 i Ktk T
Fig.5 Simple bedside armrest

K6 Bk
Fig.6  Shift board

Bl 7 BAENALENMMT
Fig.7 Analysis of sitting and lying of the elderly



136 fu, %%

T & 2021 4F 10 H

G,_
Glllll

&8 AT FHREIRIE
Fig.8 Lifting bed surface

3) AR B ITEE . 7 i IR e
RS ENE , A EEE 1 8 AR 8 AR N ARERFAE
i B2 AP BN G AE B B R P 4R R A
SR PRI AUE AT TR, W PG
TR B 55, W TR PR T LA 8. B AR S
AR THCEMR . 255 AR o X T 5 AN RE A
BECEEN, RINOZ B AT 8BS YL, AT
BN B3 0 A N 58 B B P DR AR s AR s A BT
IR HHERGE, T E 2 NRESIEICAZ T TR
AR NBEI HEE AT 285 T (4R AEAT RER N 2, 1if
% L RRE A U A T AP BN 53 04 > 1S5 R A

4) ZAENKIE REIL . 456 LI PFIE BE AL+
A, PRI RATANCAZERAE, W E-A B, A 3)
SFRIENR, B T PEN S AR R, ke
RN TE S ARIEE B AR,

3.3 X TARMTRERIZIT

TRRARIF G, (B2 A RMERE R, 4
ol 2 i ) A R A B, R AR AR N A
J1, BESER, WA SE, RS SBUEK . 15
TR BT, n] U 3 B U LR A N2 A
SERCT RBIAE, AN AR A2 [ R kT, B4R
NAEBY T Ao BT IR s PR AT DLt sie =K,
AN THE AR N AR ZORAS 5 BT —Fhiik A BR L
A4 5 B AR S 4 N MR THT b e 3% 30 e Ao 25 A i 7
B RUTAKRKERNE, BT —Fm MR 2 4E A
s, ATHERT RS OL AR ULIED 95 it —Rh e Lp™ 420
i, BRGNS Rl A5 5K,
DIEANREEE R, SECEF N PR RS . IR1E
DBERR RS M, AT S DL EIhREIL AL, A
BB AE N TR, SC TR, 1E8 4N
AL ZATIR, s G AL, fFBMETS, 8
INEENA T, RATR SIS, B R AT R
IR, i AT LA ) 2 A5 N 20 A e i Y s
], fnAs iR Jm s B AR LAY | ulikd k)5 S5 JLED, A A
T MAFIRE . BN T RG24l 3L
BOAT a4, PRIAT RIS ICE IR h R, kAt
TR T 7T K2, SR TCEER HE; R det—Fhal Ay
28 T 1) T H 245 B AR B R T (855

. ¥

.

K19 HAHEFTRALER
Fig.9 Pushable shifter

B, BARE A NIRRT, /2 A
B BT NERURI B30, WZeetkiti, &
XHEBT o BEHRBORM D, BB+ SR
TEANTA RSO T , 7RI BT B 25 A A A Bt
REGLE, NMUBEB LT .04 T, i EHiErT L
AL A% Bl FLIK AR R S A BRI AR, (e
FFREBA M SRR

4 RV EBI R

ML X PRI BAE TR, B R FE N
R E EE R FRE I 22— BUCEAE AR 1) G h5
BT F A XA —2 B AR AR R R BAEN,
SR R A R g2 R 8 i e = 3 ]
PARL . AR AT BRI S C A A, R H W
K JCRE AL .

BT o T L JE AT A TE R E 4 AR . 7
it b, B A LSBT st fBhEaE
NGEAIR . TR Bl e 2547 5 ik 0] K (4
Yyzsia), 7 (8 4 NS BURICE W) i o 76 38 XU I
KRR, 55 RIERS .

WA 53, 45E AR R B3, FIRE
11 R B A AR AE 23 AT LA S TE B A s v SEL PRt o 5]
()7 ST AR G R B9 36N R AT, AR A
T 10, PREEAKAT ITHRE, AAT . FIR
PN R i el 1 B VI NI T 1 K NG N 1 s s A
B, oI B R RRIR S, (A N R A b S B A S
MRS RN DS, SECT IRSIE SR s 58 AR,
Wk B A B e, [RIISESA T  B A E R
e, TR, JHRER S RS 5B 7 1o B Sh AL HE %4
LAE NG TR B SRS, R G A7 B A iy Of 1Y)
AR o # A R 1w A) D 2 RS, T BAE N TR,
)  v] AR T 3 4F A b 473 S RO B E I 25, ik
BN B3 PR 58 38 IO o A B — D38 3 B 22 T BE ) i A7
238, B ATER ER R ERUEE S, FEIR



a2 20 G S S YNGR MBS 4 KU 137

T .
4;. ﬁf
—

Bl 12 REYECRE
Fig.12 Appearance of the bed

B 11

K10 FRE R
Fig.10 Function of the bed
7 )
— (<= =
- =
- o B -
Q
¢ @ -
1700 1100
2100 1400

PR =R
Fig.11 Three views of the bed

R A, DT R UCE . PR B AR R AR 2 4R
NN TR 2 AT BT, R =R WA 11, %%
BRI T TR 507 B XA, FFa RERST, b
TEBEEFNRQERNRGE, EAS PR, RIEL
AREILIE 12,

5 %k

ZIRALE B AR LS, X ERE
TG BEAG BT R 23 B AR BT A O D AL A
TR E Z 098] . GRS % BB AT Z B ik
TSR IRAN R BB A BERRE , JCIE I AR b I 5k
N, HRREMS 22 4 Ay S0 M 0 P HL A 28 A Bt A B3



138

il %%

T 7

2021 4F 10 H

B AR R JE R RGBT HBR T R I P s
FELERYRERT , R A IUE AR A BT AR TR
T IEBEAE NIRRT 56 R R dE— AL 401y o 10
FH, PrRABME @RERITIR, ARG E
AENHY il b ZRE PR BT 7 B, AR IR & LA R
B, A REHIE N B N JE R IR e TS | %4
AR

S 23k :

(1

(2

(3

(4

FE R Ge it R E M. 2018 4[5 R 24 3 Mt R R GEiH A
#iz [EB/OL]. (2019-02-28)[2021-09-27]. http://www.
stats.gov.cn/tjsj/zxfb/201902/t20190228 1651265.html,
2019-02-29.

Official Website of National Bureau of Statistics. 2018
Bulletin of National Economic and Social Development
StatisticsEB/OL]. (2019-02-28)[2021-09-27]. http://www.
stats.gov.cn/tjsj/zxfbh/201902/t20190228 1651265.html,
2019-02-29.

NG, TRAERS . JE T 20 Akt 25 ) R T R 5 1 it B
JFA ). %k T#, 2019, 40(18): 108-111.

SUN Guang, ZHANG Zi-han. Application Design of
Barrier-Free Facilities Based On Problems in the Aging
Society[J]. Packaging Engineering, 2019, 40(18): 108-111.
FEEIT, KiEdy, M. T AR T
R k(). AR TR, 2018, 39(22): 235-240.
WANG Xi-yuan, ZHANG Qing-yang, ZHENG Di-fei.
Design Method of Single-hand Accessible Product
Based on Humanized Design[J]. Packaging Engineering,
2018, 39(22): 235-240.

BRI, B ACE. H A TJo R i PR 5 B K et
BLHI A3 HT[J]. AL st TR 2222 4 (R4 1), 2018,
20(2): 168-172.

GONG Xiao-dong, GIHEI Takahashi. The Analysis of
Barrier Free Environment Construction Idea and Pro-
motion Mechanism in Japan[J]. Journal of Beijing In-
stitute of Technology (Social Sciences Edition), 2018,

(5]

(6]

(7]

(8]

(9]

(10]

(11]

20(2): 168-172.

SR, RIACTR A E P R A BT[] ARk
11, 2016(12): 565.

ZHANG Gong-sheng. On Barrier Free Design of Mod-
ern Senior Apartment[J]. Architectural Design, 2016(12):
565.

PR TR AR N AR S AT SRR 10 TC R A 5 S i
THIFFE[D]. Fat: mE ARl K%, 2016.

ZHONG Zhen-ya. Research on the Barrier-Free Home
Design Based on the Physiological and Behavioral
Characteristics of the Elderly[D]. Nanjing: Nanjing Fo-
restry University, 2016.

RORYy, SRAEM . FEEEEEEL S B AR
[EB/OL]. (2016-03-29)[2021-09-27]. http://www.81.cn/
zghjy/2016-03/29/content_6981029.htm,2016-03-29.
WU Rong-ling, ZHANG Chun-mei. Surgeon Reminder:
the Old Man with High Blood Pressure Can’'t Be Pro-
voked[EB/OL]. (2016-3-29)[2021-3-27]. http://www.81.
cn/zghjy/2016-03/29/content_6981029.htm,2016-03-29.
INICHE, L. T R 2 B AR T O R
TIPSR A% T/, 2017, 38(4): 148-152.

SUN Wen-tao, CHANG Cheng. Products Care Design
for the Elderly in Aging Society[J]. Packaging Engi-
neering, 2017, 38(4): 148-152.

B/, BN, GF. BT R OGN AR B
P B FSE (). Tolki%kit. 2019(3): 66-67.

YANG Xiao-jing, CAO Xiao-qin, et a. Study of Elderly
Walking Aids Design Based on Barrier-free Design
Concept[J]. Industrial Design, 2019(3): 66-67.

R JE R UR IR R BT SE[).
% T 7%, 2015, 36(6): 77-80.

LI Xiao-shan. Intelligent Products Design for Home
Care Model[J]. Packaging Engineering, 2015, 36(6): 77-80.
FH, W BEATLERBZABIIR]. KA
5522 N 3E A, 2018(10): 42-43.

LI Zhen, HUANG Sheng-you. Research on the Design
of Barrier-free Furniture for the Elderly[J]. Furniture &
Interior Design, 2018(10): 42-43.



