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Expert consensus on personalized ergonomic parameters of mattresses,

pillows, desks, and chairs for spinal health

( Spine Professional Committee, Shanghai Community Health Association)

[ Abstract ] Mattresses, pillows, and desks/chairs—key elements of daily human-environment
interaction—play a crucial role in biomechanical spinal alignment. However, most commercial
furniture products are designed based on average anthropometric data, neglecting individual differences
such as height, body shape, and posture preferences, which may result in poor posture and increased
risk of musculoskeletal disorders. To address this issue, a multidisciplinary expert panel in orthopedics,
rehabilitation, and ergonomics developed this expert consensus. Drawing upon evidence-based
research, national and international standards, and local anthropometric datasets, the consensus
proposes 13 detailed recommendations, including mattress zoning and firmness customization, pillow
height and contour design, ergonomic dimensions of desks and chairs, backrest tilt and support
configuration, population-specific fitting strategies, and functional adjustability. Emphasizing the

”

principle of “personalized adjustment,” this consensus aims to guide tailored mattress and furniture
configurations for various age groups and spinal health needs, thereby preventing spinal strain and
postural disorders, while enhancing comfort and quality of life.

[ Key words] spinal health; personalized configuration; expert consensus

s HER: 2025-11-24 FHABEH: 2025-11-26

BE&£WMA.: [l PA@REE SR ETFG 5 H (2024WB24)

BEEE: WAL (1974—) B Wt FAEEI, 20852, WA S0, WREHMAI P& ER D AEBRE RSB NE T RAE
S P E EIRE B R E I 4322 51 %, E-mail ; jhss7418@ tongji. edu. cn

ORI K24 (FFHLFREL CC BY-NC-ND fI3%)

- 785 -



[E15F 22 4l (R 2 AR

546 %

P REHE R R AR 6 B ) T D R BT
T JETFIR S AR AR S R Ao R H 55T, B
PURI AL S, 76 H AR b IR (R
o) ATARA T R (s fr) 5 NI AR Y f R 2 D)
MG SR AR B8 R A B HEAE LIP3 R R
ot MELIFEY B IEAMA 2 7 R B S M E K
JUAL T RER A 32 RS 3 T JULPA) B s 5 XS
WFSERM] AN I B SRR R R SRy 2 (iR A A
BRI B R S N, B 2 1055 AR P A
AREHIBIFFEA S 5 —TJ7h, Gl AT
R R BCTTRERS AL SR Bt R SRR ER S, TR
SRR OB R BT, AR R AT
FARGUR L R APV 25 78 he B A
LRGN, BIES AR B BT & B A A i 22
SRR RIS BE K B 77 S8 B0E B4R S

1 EREREHAEX

B < At B v ] R ) 22 R Ak A B R
BT, AT T H AR 06 FR5E A A Al B SRR
TR Has2Eth . (H H AT A R Bk Fig
R RIFRIETE 2 001 — M A 24 5 5L AR 47 2
K2 XA AR 22 S RS A Ak i R e 48 = 1)
n, E FHELEPEFRE GB/T 39223—2020( {etHE %
N TR 2R ) RN HEET XTI 2/ )L 3E 5 e
RS R0 A MR IRRE B SRS T — 25
MR HIR T2 SRR R R 3w g 1) 44
FEFAE R RR 7 1T AR R R R TR, A BRI
AT RRSUETRARSS &, WO T AT A B A B R
7= R E TR . AR RIS T A 1 28
& SRR AR SRS R (a0 B s (BMI R B2
A5 ) R PR AR B A A Sk i BT AR DA R s A R
ST DA TITAR o 3 o T 3 A A A S B S R
Wik, R HE R, TR 2 M T
WA SCRRAIBR A, I 45 G 4 FT BA ) A ) i 512 46
I St BRI |, 77 SR AT HE 7 N 25 R AR B AR 3
AR f ek, AR & A, B 7E AN L
FEAR R TR MR S (L, 38 SRR EE I R
U™ fb T E N A AN R CHE 2 i B2 i R 38 R
SRRy S, A BT A TG i

2 EEFEENIEREERIH

AR TR IR UE PR A4 25 200 T iR 7 A7
T390, oy 1 A 25X 3 44, LS S R
- 786 -

A RTSERERE [ b 00 R U5 T i it ) B L o) i
18 RGN B Meta )45, HAT B A 0] 45 B2 A
DR 3 5 N AE 22 0 B3 A e RO EATE T | BA B
F AT SERY SR 2 AR ) 1 S S el 2 D LB
SCRFAIEE D PR A 5 TGk W R B AR ks , 045
UNE SUE S &= WURE S g% {12107 T N
EA AN DDA 3 el 1l | QT 1 S /) | B S
TR LR TGaEYE . A, X8 TGHEE 2 2
K FUA R E GRS O7 ik i — Bk 4hie, s R
PEFIA AL SR HT A B SRIE

T ZULII Y RS S5 SR AN R A AN T
B MR R TRTFE Tk BRI, 7 A e
TR, TS BT A AT P75 I8, RREAS RO BB HIL
WIRBUD  VFZ A 2 2 SRR AR ) 2 DR
GRS, HAZE B TR S HA AT ST AN
PR T2 S FMEAEDTTE ) 3, e 2 B B LI R 4
o AIGRIEPSIESEI 7800 % 18 T X — i, X%
AR IR R EAT TR A, 8= TSR
I HREE 220 TR 1) — ECHE Al R n] A7 Pk 4%
Eliir e s AN S N i = S AN be i O B
A7 UL S5 SR 550 R L S A T

3 EREEEN

SRR, & RADE LA R W, i
MR AR S R A B AL BOE SR R &, X
S 8 L3 FH A A B R A L o I ) 4%
ES PN
3.1 R#EGT

HEE HIE E DR 48 X6 5 7R R 8 3 G i &2 0
RSO RR AR Z SR T A B P SR8
T AN 1) 3k BT B ST A | R
SYURE 1] 25 . 7, i 3 A PR B A R e ke A PR IO L B
TRGE H F 7K Z BAMW R 1, 51 B AN TE A E R
#3">*1 Hong %) i1k AR A FRIC A HTIE
B e S50 B DR R e ) T A4 A L B %
TR WA . 5 P B B R AR L, SRR B S 3T
UUHEINZY 30 mm, Cy/C g MR B I 738 i 49%
il R U]/ B A 1T 1™ 24 10 mm 5 Bt 4% ik P 54k
W3 B, AHR, A I R R T A s S A
SRR I PRI AL B 56t SRR —
GEIE . 7 FH v A T R R 1 1% 1 I AR MR E
TR S B IRR A1 B R B A o4 3 . 35 00 T P A R
F L BAh AR B A A T A A AT IR E Gy



%5 6

FEEH AR R A R Bk s AT SR BEE £ R IR

DX, AT S 4 A 5 T 4 v X 2 i SR 45
FRALE I R A ST R 43 XS A B o R
AR X SR G BRI A A
SR ENR PR VE S B BT B
1, SR o S A + 3 XS B R AR A BT
HEPP s HELE ) 0o RAPIRES T A 55464
[EFEE 1] AV RE RS ARA KL
AR, R AR E LA 1, 9 Db A G B AR
AR BMI Fo ik A 38 B & X B K P o 1R B8 R A
HAERAT B A (REE,EEEFRL) , SHhK
BRI PR T AL MR, B fh B & R EL
BA R LW R A LA E 2 B BUEF

e

Sk ST 135 I i
IrIX rIX X JrIX

1 KEHSRXREE
Fig.1 Schematic illustration of mattress zoning
for spinal support

3.2 Hoskixat

B3k 32 BEAE HAE T 4 45 B 1R rb 290 %) A 35
AR N1 5T = 1R 787 e (A RV VAR & Y € B
JE B, STER LA LR Bk, 5 e S0 A AN A H
ARGE IO SRR AR Sk v S A AR 2 A
K, AR BT T 30 [R) B, A0 b s A v 75 29 45 T
JA Bl Sk B YR — TR Y RS R B, B
SKRRE 7~11 em BRAERFRLAF I BITHEXT 55 380D LA 17
AR TR IR A7 35 B Y L IR R T A
7, AR R EE R Sk T Sl 2 A R T S R SR A
AR AR RSk b IR AR 2 5 i 2
ARFERCR . U BRI a2 e ) AR Sk BEAS B 2
PR MEAR A [l 3 P B A AR A R T AR
PSSR 1A LAY KAz o, WA AR SRy i
TR, SEGM RV E, ZLIERE Sk AT (A 3k 5 3k
BUiOEES LYl I 2 G (N A S o I A e R
SIRARA AT SFT T, ZEAD BN B R U5 2 B, AT
HEREFOME R F N 25 b, AR e i e i
LA Sk F A B AL Sk A B TR BRI O
SUUHEA: FHU 0T NG AN

[HFEEL 2] ZVUREAN ATUE 8 E R AR
RHBEMLTE, R EERA TR ALLIRELK
Witttk , 2R rEENLE 2, ME LM ELHET

FMET o EWRE WA E A% T WA K,
B B A UM AL TP LA (BRI R ERE LD

B [X. AR X

A RAEIX
B2 #MHIHETEHE

Fig.2 Schematic illustration of pillow zoning
for cervical alignment

3.3 FRIHEHR

T E RN AR, BATHR 73 IX A A2 3o R A 42 ik
SRR AL NG, FBORA P, E n] Rk
JEAs . SR A5 2R BB AE S B IR W] B e K
PR BE b R A F A v ) PR D M, IR R, 51548
RAFRHLRIRAAA LY, RIRFUA B R AT A AR
TRV ER A ) 0 2 R, TR MR o P e 4 ik
DA 512 i vk 2 LS 25 s [l kA bl AT B T 5
B b Ay EAR el R A1 232 R sk A RURS: . A
T ST ancRg e S AR T RR I 2%, AT BE
FEL UL IR Z It K DAk, B i R R
TAERMEA IR AR, AU AN, ]
RET-PRMERR ; PR N s S S5 A0 5 7 A S, I 255
M EAROIRAS o PRI, e SO DR BT 220 Bk Ak
PR R, AT 48 (o FH 2 0% 7 3 B R B HIR T A, 25
b S EAR RIS R TR SR R A R R AT
TSSO I i L L3RR E ¢ B (25 5 W

[(HEER3] FE(RBMML) LEE R4
WEA R, BERESEE F N
F A RT3 4 3 R, 8
o B It B SR Ay R R L AR A PR B A A R T R
(— 3%, iEwE41) .
3.4 REZHE

R THT o PR LSS 308 s Ay 32 AR AR, g ] il
HIEF [ SR 1 T RF B8 ST, TS A 32 )
5% N O K i O TR S TSR )3 S T s T 1 ]
B e ot 1 7 5 2ok v g o T O 5 80 FH 2 4508 46 5T
SEUFHNLA K HFFTHE R R e

- 787 -



PPN === {Q =2

546 %

ST 5 L 114 O B N A RS 2520 BRI, A BF 5 R
W, 2 8890 ) = A= DR S i 45 G0 e B2 AN DL
TR K 2 B i i sl I AR O ST BT
FRAE AL i e, T LR IE SR AR &0 B 475 mT -
i © TN Y = N R 2 S Brd VA D g E
SR TR 0 X LT e A G R
(o P DR B RS R HE L, BT S A
VERE I B A kR R, BT R
HRETE, DA AN R AR R R0 S b AR oK . TR
o 55 T e P By ] 52 RS e P A T R 15
S S PN L RS T TS & S RSy €l A |
i e B AT R A AN RS SR AL S 40
(EEEW 4] EHFEFAGE TR N R,
AEBERA AN #ATRE, L FEEILE3

(BEHE, EEELI) .
(PH+2) xcos30°+EHS <DH <[ (PH+2) Xco0s5° ] +
EHSXO0. 851 7+SHHXO0. 148 3 (1)

A, PH: BHETREA, \ERKEZBZ F LA
MTHWELES (cm) ; EHS: A F B w2 7 & K
PR A T4 EEE® (cm) ;DH: AKX IL¥
ETEWEH T EHE® (cm) ;SHH: AT E @
g EWMEEESE(cm),

N DH

(PH+2)cos5
(PH+2)cos30°

E3 EREEREE
Fig.3 Diagram of recommended desk height settings
- 788 -

TR ) o Y L T O e B sl e
RO N A, iR ARB @R AR IR T
DT, I /D PN [ 361 5 5 B (R A5 L4333
TEFCLEE AR AR SR AN B i B B
3.5 @A

S A 2 0 35 R e S U A (R KO S kT
e R, AN ] sl G AP Sk JoE 90, T 24 i ) 5 T T
DIBE AR 2 2040 2 322 30T 7K B0 8, DA ik /)N 351
MERTTJE £7 BEFNJILIN £ H 42" Hassaine %% A4 X
WFFE 2], W 5L 100 )5 00 20° 1), €,/ T, fh 3k & & g 77
A RIS S BH 8 BT, 32303 1) Sk S0 e 1 00>
FEBAH LIRS S 3 TR, [, 10°~40° 1Y 3
Je A B T PR3 BT T Y Sk SR W 8E WLIA
Z APV MHZTR KOs K 0 e 52 2 1 3 4
SR, 20 A0HE 1] 45 AL A g o7 T
W, 22T 5 8 K AT AR} 3 T A Dy el 2 A R
NGV LA E Rz — JCHX R ZA T RSk
TAERATESS (s B 433 |, 5K Af B A s T {4
(N3 60°) Al it N OG5 25 A L, T8 EER
S, ST BEURE AT BERG INRF RS e MEJE  {H 0°~45°
FESCEE P BIE R L e AR, 58T, il
S T A RS 0 3 o3 Sk RS /b R s TR AIR
Sk T B FIUEE 55 RO XURS: | b BV R RLPE
W | B T 2 S

[HEFEERS) #ET L AL ZmMAAHET
e, TREFEEED H 00~45°, HETEE LA
4, 0HERE FE LEEREMESNEETAEN
FoR(BEE,IEEZRL),

é §0°~45°

B4 SHAERETEE
Fig.4 Diagram of recommended desktop angle settings
3.6 Eir&E
B3 14 JAE A i T DL RN/ N R R T
EARITES A FIT T RGP0 RCE HF A
1o A AR 2 T U R s RS T AR K
NN DN L SV G N ER ST PN S



%5 6

FEEH AR R A R Bk s AT SR BEE £ R IR

ARHURIH I 36 23 PR Ry 2 25 J2 3 S0 7% T 30k N
¥, Parcells 252 BF ¢ W75, AN VL TC ) Ja5 5 AE 2 A=
AR VF 22U R I S e T
Gouvali 452 Xf 12 ~ 18 % 24 /E Ji A8 & BH, & ik
90. 3% 1) 2c A= 1 50% 1) 55 Az B T e ey 245 vt e 1 R
K Agha %5 IR 999 /1N A A FH 1 48 15 ik
LR A A R TR R A X 2 (R 5
T, B LS T SO A i i A
[ o ST AR i A 4 g 2K 38 R
O WAV T M 8 s B AR R /N 5 5 ) A 5o~
30032 ffy 2k — Y R ] i S LK
B A, A BT B R E R £
B2 3 L 11 A AR v T S 2 D o8 FH 2 B 9
7, B AL A B AR e M, UL, JEiR LS
BN B0 R 86 v 5 0 P 2 T s 32 DG LA A 78 /2
TEHE S, vl T By DA A8 AR o 8 sl A I 5 A 1 I VR 70
7 BRI HE AT AN

[HFEI 6] Efm & AR HNEE
BERTIENFEE, BERESXA AKX (2)#
fTdE, ke rEELES(ERESE, EHEELD),

(PH+2) %cos30° <SH< (PH+2) xcos5° (2)

AHF,PH: R ERAA, NERTEE BT E LMK
BT EWELIEE (cm);SH: BN ETEETE
WEWEEEF(cm),

AN
S
A £ A I
\ ]
o /\\
P = SR DH
98\,?& 120 ¢
3|8 ‘
janfl len)
| 2
Y

Bs5 EsRETEE
Fig. 5 Diagram of recommended seat height settings
3.7 JRFTIRE
JAE ey A% B L 4 2 Vi) R JB R T S Y S AR
BUT TR A A R S T U P A A A I 4
ABNFEFF T B IF 38 I 5 A 2L AU 55
b7 HE PRI R 3 DR ik 2 T 8 S A A i

Bz 010 e v A AR AR U AN AR T KR A — 35643, K
Bk [ Al 23R R A7 o T, B IOAS3E UL IR 9
G710 N T Ak 2 B 5 AR TR KR K B
80%~95% , X — 25 16 v U U [ K i 5 56 il ) 4 43
Fpt2628:3340 - parcells 2512 i i XF 5 0 4R A A &
P TR = 80% x B ME K B — 95% x 8 JIE < i iy I
BeAnife , 4) 2 51 H T 5 Sehn e Ff ot SEPR i 4
WIGUE T X —JE A& BEPE, FE A 2 U
38. 7% (1) JLEE T FH IR AR 88 R 7 38 BT Y L P, HE A s
RE 2K B 25 58 7 X v v A 3 A R
B, TR 2 ) A TR N B, T EEAR YR B
JEK: B2 1EA TR 5% . Dianat 55 (1 4 & B, 24 JEE R
AR I KRR 1) 95 % B, JL P-4 £ Je 3] il %
2 AT 5 TR T 80% I, K iR 8k 25 3 J Ak By 4549
FEIIAE T BRI, o e R R R R T o B K R 1Y
80%~95% 41 W& S UEHE SCHF , e 5 JOFE B 44 1y A
LB T RN R A g 2028
[HEER7] EAEEUARL TERHEE
K E t 80%~95% Jy H , K A AR (3) FHATIH E K E
~EENLEG6, EWA %S NBRILN YA E Y M
BOLNBERIERBMA B RE L E XA EHET
(EREF,EEELN), dTILEFSF HES
BHKNEMESRRAEERRE LR L R
80% xBPL < SD <95% xBPL (3)
A #,BPL: M 5 JE & A BB R JE KT
JE B (cm) ;SD: JE T R F 0 A E T Ak R T E
FEHEE(cm) .,

"1 80%BPL |
"~ 95%,BPI. "

DH

Ee6 EREEREE
Fig. 6 Diagram of recommended seat depth settings
3.8 EELHE
JRE AR G P i /N2 B OB R AR AL 4L, 5 R AN T R
- 789 -



PPN === {Q =2

546 %

JRIEBAGIAZ B 5 T 4 I B A 5 U] 2 441 FH 3 e 2
WS AR AT I i 2 as )l A IRIE R 24K
NHEET A, 8 T W 98 T (0 FH 25 (R 9, — J00 4 %
A B AN 2 AF 5 L, AR JRE B R 3 A g 3k 3
B 58 95% 7K, DT 258 98 466 K 22 85 FH 34 1 A 25
B0 A I AR R T | R AR I B TR 4
1) 5 B TUAY , LA 3kt B Xl 458 38 114 3 I e 14 fif FH 25 7
JEAL b AT /NI PR R B A ], LA OR R, A
“JETE =B TERY 110%~130%” REMSTEA R A RE
i SRR A ) 3 R R E 0
(HEFEI 8] FE A w5 & N T A4
BT 110%~130% B 5 B 1, K AL A R (4) 3E4T %
B REFEELET, UL ZNEH G AEE
EE A, MR R R e X
(B, EEELD),
110% xHW < SW < 130% xHW (4)
AF, HW, B M & E B LN FE (cm);
SW . JE T 7 A 34 % 6] 38 33 B o 4% 30 % B K TR

(em),

EH7 EEEEEETEE

Fig.7 Diagram of recommended seat width settings
EHBAE

SETY i P v 2 T R L 2R A BRI T
(5 AN R 3l 279 i RN B, 0k 5
P B DI, 3 LASTE S0 DR A A S e LU
A ORME T/ FE T LUy m B SEE, /T LI
i STy 5 T R XTI OR . K
PRI 5 5 5 B 58 A R T T R O A e R
60%~80% 3% —HEFE I [l 223 0 A7 I8 1L
BT AN TR ST i 0] Al 3 S UL 365 B R 55 3 B A
SR, SRR WIS = = H AT A ki i R A, T
G S AR Z BRI, 1 5 ik 60%~80% JA i YL
HH—EL, Gouvali 252 FE# 45 S R bF 5% vt %

- 790 -

43
T

3.9

LT

T X —YENH TIPS Rt IS ic B, S22 H
A T2 AR T 2R P8 38 S h i S 1 i i
ST AR T 2, 0] R TS A R I
PRFEIE A R0E TR A A ANBER B A R A
FURAE

[HEFEER 9] ERXAFAEARIFN TR
FERT,EEEEUXEAERAFREHE T 4M
HHE,RAARGS)H#HATRE, BT HRALER
X AL ERiE s (— e ERELD),

60% xSHH < UEB < 80% xSHH (5)

A H,SHH: K-FEHE FEEHERES(cm);
UEB: &M r g lssma &y Ras
BEBETNELEH(cm),
3.10 4 A

1E Y AT A ISR AR Tl S AR A R
i@ , FEHE A ST o o 3 ) | 5 SOV ) 27K A2 1) T
FIW T SE AT R S A BE S
FITFIRT— R ff | DT 20k 2 A i ™Y, o
AR AFRMEE M i) 285 1) 28 Ao 0 A O R
AR LY 1100, F A 25 B iy ILPA 1 3l 1
TR, AR5 M 130° i IEME 8] 45 P9 1 ) 2> 4k 22 %
. Rohlmann %5 i 5 Al A 20 7 248 B Sz ) iE
B ST N B 2B S I # v, L/ S, Mk £
DA RS B o 0650 3 1 In 2 RGE  Be B A — A
JEaTR, B K B ST 10° ] il A Py
JE 7 b AR S ASE Bk D 19% , T AT 15° i 7
W FHE 50% Y IRIL, 6 B IR AR S A R0
FEHR A 2 AR A R A (— A A > 15°)
ST HIT A PR X | AR ROCR T B, AR T AR
%5 o BT LIRSS, AR TS0 0 SR 5215 7E 9°~
14° JE T FEl PN IR DAY s R RICR T R K
230 L PN 1 S A6 £ TG T S 2 AR AT D) 281 T AL A
Bk, RS I AR L H

[HEER10) SEH IR ET R EHAE
A B 9°~14° AL AL, % E T B E LA 8, M
B e ALK FEAME R MR IR AR h (RIS,
SRM), stFALANF, S & F AT HEE
FAR L NTTRE R AR .
3.11 A#FiE R 5 AR Z
3.11.1 JLEHDF AF¥HERSMERKK,
[ RUH I PR SE RF AR METE A A N, AR B &
EEE R E ST R TR BRI T BB o
AT REE A B E |, 1 A0 R S Bl A B A



%5 6

FEEH AR R A R Bk s AT SR BEE £ R IR

KA R, 2 EEUHESL T 2428 K 2R 5
2 AR RGEAICRL R BLS . e i, H 29 81. 8%
4 /N A s S 71 5% B R R ks ) A v
ARHBIX /N2 99% 1) 25 A IR o 1y BE | JRE AR R B 8
RE D —TORAE ™ 1 W AR P R R
FEANE A 1 B 29 60. 9% , 5T = AN IS A A
51.7%") 1B 2 W G5 — RURS M LA TG 2 AS [
B2z A oK, B AL 2 AR R sl nT I8 7Y ) B
REEL A WA N ST AN R [ AR i B
JUZETELE I A ROSE 8504 e O 00 5 37, A 48
PR EMACBETT

8 WEAEREREHE

Fig.8 Diagram of recommended backrest angle settings
3.11.2 R ARFERER A MAHEARE B AR R
28 S R R S T ] SRR - 247 4 R 22
Ko — M &, W ACEH B md AR T RGEN , B
HE AR AL XSB/ ] | RIVEEFESIE I A0, A [ [ 28 A
RERI BT LI AF AR 22 52 . — SR LR VY 0. | I JEE
JETEE AEHE S Z8 X 4 [ AR Y H RO
71, B BEAR AT, X 4 A4S FE S REASTE A8 g R g
SFORHERCE B W2 U B AE B E e
BT Bl DXAR HE ] ST I, o5 AN 25 R AR 25 S T R
M— RS EES REGR P Aa 8, Kl
ATRES R LA B AR TE 2

3.11.3 MR E BIGEA T AR A IR
FPA A IR IR FIRETCIE ey % 4. A
AR IVFZ 5 TR I A il B, 2L
SESt T2, B F R
B B TESR A B ARG B B B R A
(51 A A g JRE 8 DR IR G 1 T~ AU L 1A v R 5 I 5
V- SR A EATE AR SR BoE R, il
38 R A S AR 3 R A T T AR v T U 9%
SRR, 25 b IWRRIRSR S 2 A S B AR 1 1

T B9 AR 8 e 6T T 4 475 b {3 i) o 22
=8 A

[EFEER11)] LEFI)FABRNKELER,
HTFRATFAEKLFHANILET D& BUFRESL
ZHRITHHETHATHRES FREFLEST
Tl HEE URHREKRSBFENERBE R
AERRTHEENERSH (BREE, EHES
1),

[(EEER12] REASBHEZR. RALL
REARU LT E R ERNELER, BFE
MR EENENERETRN ., B4R FEE KR
FERTEY XA, MAREE & & & kA £
HhEE ER EXESHAEE REMNE, HF
EHEER T REFTEHATHON(—REE,EE
Z41M),

3.12 RAF A B S ALA

R B [P AR B — 2 o i o AR A7 1) T Ay O
VR AN, 78 W18 e 48 S B A e B R 55,
28 AT T RE LI IO S il (5 FH = Sl el AR iR
VD R L A2 FE B, AN, 7RIS B
T g I — B [ AR e Ak 22 sk 37 AT D A B
W RAR, [R5 T B e % e f i P i B
SIS A SEU, (FHK T T0 R HH i B AT A 4
Iy 1] W EAE I A RSN Sy, AT AT RS
ST REIE I PR 5 L REAE N 22 RE A0 Y el FH 3 Al
FHIEEE , B AMTRELUE [ SR BB T AR N, AT
T A4 b PR P AR DR

[HFER13] Z2UARE ML mERES &
AH—mW AT s shee, FEAFREE &
HEEMEREHRTAE(BRE, ERELR
), Bldn, @3S A B8 R BT F 381 B & E
By - X A R $ 8 7o A RT R AR s A AR
EOMKXFEGMERAENAT, FRAT AR,
BETHEAHEEED BB THEZR,

N SN S S E N il SR e
BOE , WHAEAEY) I 5 AR TR0 JARIE R 27 5%
3NZMAGEE T 13 FH K T ENEEE
W, FLHERIE, AT S TR EE b F A B
FEIFAERI SR H A 5 HE IR LA 76
KAWL H B VI G, 5T 5 & 8%,
MK ) S S B AR S B AT S R
A G R AT 32 T AR B A R A O Y
KA

« 791 -



[ PF R A2 4 (R 5 46 &
Rl (HEEHBROAR ML ERMELARREERLIREFEERHESR
Tab.1 Summary table of the expert consensus on personalized ergonomic parameters of mattresses,
pillows, desks, and chairs for spinal health

ha=s AR HeREsmBE  UEPRAESL
1 FEXTAN ] B AT SR PR #8438t , 3 DA S5 B2 S FERIAR 984> (4« BMI FIHA B i 28 4 DRI BE K P SRR %
2 AN ST I RE TR BE FUR S RE AL Sk v B T R S F 43 XAk R T Sk SRR 1%
3 BEELCREHIRL K ) L H 28 BLAF Y ) 23 fig —fBedferE %
4 R o B T Y A A o s R BB A (1) B8 SRR %
5 HERE LA B i IR T DI RE , nl 945 el 205k 0° ~45° SRR %
6 JAEART i B IO AR A1 (8 FH 8 10 IR 3 s BEHEA T A MA@ AR 0 B R A =X (2) 18 SRAERE %
7 JA AR R AT PR 2 MR B 1) 80% ~ 95% M i, ¥ v (3) R SRS I3
8 JAE AR JE TR 578 BE T AL 0 FH 25 A BT 9811 110% ~ 130% , 4% 330 (4) E it %
9 JAERR FES LA SRV R I T MR E 3 A (5) B — A %
10 SR R B A B BT I 9° ~ 140 R %
1 ggﬁ%;iﬁkﬁﬁﬁ ML T /AE B SRR IE A 22 P RO sl g B ) 949 A DR Y, IR 24 B i 8 1k T 1%
12 JRAIVA GBI R 437 IR A 1 22 55 SRR M
13 FUURES B Sk R AR 35 7 i AT — € W T PR T RIRS Zh i fie . 0, 388 A A e A P-4 PR 4R T 5 450 A (] i B Mm%

o3 X 45

SEIRER A PRER 3 X SCHRE R 2 (i BE A E Sk
AR BE S BRSNS A, LU R 5 S T
FARER Al JAALE] , 70 E S BT AR e
HARpAE G AT, LT AAE BRI B s &S T
L2578 1) N Y N L DIV (= B Sl € 2 2.9 S5 e
R MR KA A S SRS EAT IR A,

AR A A B T4 3054 e R A B - 22

BRI FE” 58 1) < Bs AL AR BE T, Dl PR R
Uit BRI B a2 4RI GE— bn AL 4 SAE

B e — A BN A FEAR K A4 T

FlEEMRER A EBFAREAEFZF R,
PEEE s
BEEE Tedt

HINTHKEH G (LERSFTFHET)

AT BT B X R AR B X T IR 55 Pl
FUER 22 B 5 — B B e

Bk RS KAE B AEBE R A N N R BE
MR 2 EHEREME AL B

PRAZL T AT X R SR AL X T AR R S5 o
MR IS R I A e B A P B
LKA = i R e
g s PR B

T O VLI A I A D AR R g5
TR T R A B AR 2 5 4y

Bl
Bl
BB E
JE SR
K&
WE

1R 50% I

e
IS SC
R
0o
A
it 548
PNEE SR

[ 5% 2 Wi s 2 I e
[ % 2 Wi I 27 s e

T E X R B DT AR R 55 L

T ARL X AR S A B L
WE A ZE R A B W R Bt

T A DX A X TR 55 s
T 2R B PG A A X TR IR S5 e

F AR R RS B R A — AR BB

[ 5% 2 Wi s 2 I e
T A X B T AL X TR IR 55 ot
S R R A e B T B AR P

T A DR B X A R 5 s

LB AR L
[ 5% 2 Wi s 2 I e
P 75 BB 5 = Wi = e

b2 XA AR T AR R 55
RS R R e MR A NN R EE B
T B X AN B A DX TLAR 55 s
R ZE A R 5 R R B

T I R PR A X TR IR 55 o
[ 5% 2 Wi s o N R B

A R I o T i 4 2 Bt
T AR T AR B E A XA IR 55 G
AT R R A e R A — A R BB
T AR DO LI S X TLAR R S5 s
T ZE R R R S — B R = e

A T SR T DA B A DX T A iR 55 L
TS X P RS S BE B



%5 6

FEEH AR R A R Bk s AT SR BEE £ R IR

Srowg LR B2 R I T R

Pigipsar bR A DXV T B A AT DX T A AR S5 0
Fle & [RBEREE I AR T R B

TAEF BT AH X LB DA IR 55 g
o] IR PR e M S I R e

VPR BT I T IX R AL X A IR S5 P
I R SGE R R E B R A — AR EERE

1S N O Y o e R e

AR LI T AREE A X TR IR S5 ot
RABR i X 22 S B e At X T AR i 55 o0
AR T L AT AR IR S Pl

HT REm sl KO BRI X T A il 55 ol
Wiy R0 ——BERE

WEA EESER AR AL ST B B B

ATAEE BT E XA B DX T AR R S5 L
RN PR BEER A B AL s A B B

WRe TRl b I 2R Ty R B

o 2 RIGE RS AR T BR B

FEE [AGER MR AR EERE

i TR X T A T AR e 55 o

T

MR b R X AU I KU DX AR AR 55 L

vk WA RE S T BB

kR LTI T DX A e B A A X TR IR 55 ot

Ji A 2B R R

s Bl BRI R A R B B A LN R R B
BB [R5 Ry B s 230 = e

sk b B 2GR MR Ot B B

BITEREANR (FREREFHD)

HAESC LR BE A e AR = M R B

R IO R R R R 2 B 2
BRIl [RTE R M AR 5 B B

ST FIGERAM I AT BE e

B TR ARy R B

PR M7 ERLR A =R BB

FINBAE TR R R A R

(ks T N N e NN A

REC Al R PR e B o — N R R B
THR GER M A7 R e

WA AR R B A ) B R

W RIS IE AR T R B

W RIS RSE R AT PR B

ARAE P AR R B A U R B

7 N o ) e NN A

BB [R5 Ry B 23 = e

[ &% k]

(1]

(2]

(3]

[4]

(5]

[6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

RADWAN A, ASHTON N, GATES T, et al. Effect
of different pillow designs on promoting sleep comfort,
quality, & spinal alignment; a systematic review[ J].
Eur J Integr Med, 2021,42. 101269.
BOLTON R, HULSHOF H, DAANEN H A M, et al.
Effects of mattress support on sleeping position and
low-back pain[ J]. Sleep Sci Pract, 2022,6(1); 3.
DARYUSHI S, ALLAHYARI T, KARIMI Z. The in-
fluence of pillow shape and content on neck muscular
activity and perceived comfort[ J]. Open Public Health
J, 2025,18; e18749445371712.
HASSAINE M, HAMAOUI A, ZANONE P G. Effect
of table top slope and height on body posture and mus-
cular activity pattern [ J]. Ann Phys Rehabil Med,
2015,58(2) : 86-91.
HONG T T, WANG Y, WONG D W, et al. The in-
fluence of mattress stiffness on spinal curvature and in-
tervertebral disc stress-an experimental and computa-
tional study[J]. Biology, 2022,11(7) : 1030.
R R R A R IR AR T A R
R ICR[T]. 5H,2023,44(3) ; 12-16.
[l 2T 3 W B A LR R S Y N2 T
K. GB/T 39223—2020[ S1. dt5t. drEFsdE S st
2020.
TRICH, B at R0, 55, PRER SCHE M b A (A I
HEHE R TFE A s [ T]. Aol TR 2242, 2025, 10
(4): 189-195.
WA B0 RS 55 B, 4. R S PR AR 1 g 2
A BN PRE A 43 A 52 [ 1] b 3k} 2023, 37
(11) . 24-34.
SRR, R RAT L, AT ) T AR [ R LR
RYPRER SR B i iP5 [ 7). 2% T #&, 2021, 42
(24) . 207-214.
KOVACS F M, ABRAIRA V, PENA A, et al. Effect
of firmness of mattress on chronic non-specific low-
back pain: randomised, double-blind, controlled, mul-
ticentre trial [ J]. Lancet, 2003, 362 (9396): 1599-
1604.
TR AR T R A Y R R S ML E
Wl R [ 1], R 5 11,2024(3) ;. 102-103.
PUBSINEE 1 AR N o RUNCE NS < g3 9 2N )7 S g
WEPEINK SV R R [T ] Mol TR A4, 2021,
6(2) . 183-190.
B SR R, A RN EMR S T AL R Y
- 793 -



[E15F 22 4l (R 2 AR

546 %

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

(29]

MM T ] 26 = F R4, 2008,29(6) : 709-
710.

PP SRDURL, B T, S S T R 225 ) B A
JE KRR GBI [ 7], TH SR BIS PR 2 20
2022,9(6) : 1190-1192.

YAMADA S, HOSHI T, TODA M, et al. Changes in
neck pain and somatic symptoms before and after the
adjustment of the pillow height[ J]. J Phys Ther Sci,
2023,35(2) : 106-113.

TIAN S, YAO C H, WANG Y W, et al. The individ-
ualized optimal pillow height and neck support design
for side sleepers[ J]. Med Biol Eng Comput, 2025,63
(2): 535-544.

CAI D C, CHEN H L. Ergonomic approach for pillow
concept design[J]. Appl Ergon, 2016,52; 142-150.
2O, H R, AR, A TR R B Sk X e B B = 1)
SR [T]. HEE A R 2020, 11(20) : 59-61.
SRR e B el O, S Sk e RE A TR 8 AR ST
Wi EFE AL T]. ] AREE % ,2014,35(3) : 474-476
LEIJ X, YANG P F, YANG A L, et al. Ergonomic
consideration in pillow height determinants and evalua-
tion[ J]. Healthcare, 2021,9(10) : 1333.

AR PRI A B B T 345 P A AL Sk i F
FY[J]. A0 T, 2014,35(8) ; 21-25.

W AT, Bk SR AT ST R [ ],
o [E B AR , 2024 ,32(3) 1 249-253.
LOWFZ, CHUAMC, LIM P Y, et al. Effects of
mattress material on body pressure profiles in different
sleeping postures|[ J]. J Chiropr Med, 2017,16(1):
1-9.

GOUVALI M K, BOUDOLOS K. Match between
school furniture dimensions and children’s anthropome-
try[J]. Appl Ergon, 2006,37(6) : 765-773.

KAHYA E. Mismatch between classroom furniture and
anthropometric measures of university students[ J]. Int
J Ind Ergon, 2019,74. 102864.

BAHARAMPOUR S, NAZARI J, DIANAT I, et al.
Student’s body dimensions in relation to classroom furni-
ture[ J]. Health Promot Perspect, 2013,3(2) : 165-174.
AGHA S R. School furniture match to students’ anthro-
pometry in the Gaza Strip[J]. Ergonomics, 2010,53
(3): 344-354.

PARCELLS C, STOMMEL M, HUBBARD R P.
Mismatch of classroom furniture and student body di-

mensions; empirical findings and health implications

- 794 -

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[J]. J Adolesc Health, 1999,24(4) . 265-273.

ABD RAHMAN N I, MD DAWAL S Z, YUSOFF N,
et al. Anthropometric measurements among four Asian
countries in designing sitting and standing workstations
[J]. Sadhand, 2018,43(1) . 10.

HAMAOUI A, HASSAINE M, WATIER B, et al.
Effect of seat and table top slope on the biomechanical
stress sustained by the musculo-skeletal system [ J].
Gait Posture, 2016,43. 48-53.

WOO E H C, WHITE P, LAI C W K. Ergonomics
standards and guidelines for computer workstation de-
sign and the impact on users’ health — a review[J].
Ergonomics, 2016,59(3) ; 464-475.

DIANAT I, ALI KARIMI M, ASL HASHEMI A, et
al. Classroom furniture and anthropometric characteris-
tics of Iranian high school students: proposed dimen-
sions based on anthropometric data[J]. Appl Ergon,
2013,44(1) . 101-108.

SAHA A K, JAHIN M A, RAFIQUZZAMAN M, et
al. Ergonomic design of computer laboratory furniture .
Mismatch analysis utilizing anthropometric data of uni-
versity students[ J]. Heliyon, 2024,10(14) ; e34063.
SYDOR M, HITKA M. Chair size design based on us-
er height[ J]. Biomimetics, 2023,8(1): 57.

TAIFA 1 W, DESAI D A. Anthropometric measure-
ments for ergonomic design of students’ furniture in In-
dia[J]. Eng Sci Technol Int J, 2017,20( 1) 232-
239.

MAKHSOUS M, LIN F, BANKARD J, et al. Biome-
chanical effects of sitting with adjustable ischial and
lumbar support on occupational low back pain: evalua-
tion of sitting load and back muscle activity[ J]. BMC
Musculoskelet Disord, 2009,10. 17.
ABELIN-GENEVOIS K. Sagittal balance of the spine
[J]. Orthop Traumatol Surg Res, 2021, 107 (1):
102769.

HEY HW D, TEO A Q A, TAN K A, et al. How the
spine differs in standing and in sitting-important consid-
erations for correction of spinal deformity[J]. Spine J,
2017,17(6) : 799-806.

TR, FE T AN T 2 0 I A Ry i vt [T].
Mlk A LI, 2021(6) : 77-80.

ROHLMANN A, ZANDER T, GRAICHEN F, et al.
Measured loads on a vertebral body replacement during

sitting[ J]. Spine J, 2011,11(9) ; 870-875.



