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Compression Characteristics of Mattress for Prevention
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A novel non-destructive measurement apparatus was designed to determine compression characteristics

of mattresses for pressure ulcer prevention. Experiments were conducted using samples—a blank mattress

and mattresses of six types—to determine characteristics that are favorable for pressure ulcer prevention. The
compressibility and compressive elastic modulus of each sample were calculated. Contact pressure and tissue
blood flow in the sacral skin of the human body were measured using a laser-Doppler tissue blood flowmeter
equipped with an air-pack sensor to measure contact pressure. Mean values of contact pressure and tissue blood

flow in the sacral skin of the human body obtained from blank mattress were, respectively, ca. 15 kPa and ca. 0.5

mL/100 mL/min. The contact pressures and tissue blood flows measured from the six mattress samples were 4.18—
6.32 kPa and 2.2 — 4.5 mL/100 mL/min. From the relation between compression characteristics of mattresses and
tissue blood flow obtained from the sacral region skin of the human body, it was inferred that using mattresses with

characteristics of less than 1% compressibility and less than 90% as the modulus of elasticity for compression was

effective for pressure ulcer prevention.

Key words: mattress, mattress for prevention of pressure ulcer, compressibility, compressive elasticity modulus,

contact pressure, tissure blood flow
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Fig. 1 Appearance of samples.
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Fig. 2 Non-destructive measurement apparatus of
compression characteristics for mattress.

Fig. 3 Photographs of determination of thickness (a)
and compression testing (b).
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Fig. 4 Photographs of Laser-Doppler tissue blood flow
meter (a) and sensor of temperature, contact
pressure and tissue blood flow (b).

Scale bar = 10mm.
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Table 1 Compression characteristics of mattress samples.

Sample Compressibility (%) Elastic modulus for
compression (%)

Blank 1.12 97.35

A 0.80 84.32

B 0.51 87.56

C 6.12 97.56

D 1.52 88.95

E 3.02 87.03

F 4.09 96.41

55

1IRBAICRINL, ARk IR & % 300 ) HLAL THnE ¢
HLlzeDzT7—2E LTHRM L. E8IKiE—&m
EATERANY RERH U, HERAE R ORI RE
23 +3°C, FHXHEEE 50 + 5%RH T 5.

Tk, WEREFICIIERBENIC kA Y T —L RO
YRV ERITV, THRZGTHEEREHIMEL .

3. BREEE

Table 1 ICFEAfH & FEARSEMERORERE R 2R LTz,
7520w bLAZRRL, WETHEER Y b
L Zadfl 7z g d 5. ik A BX U B OIEHERIX 1%
K THO, TOMRHIISHICEBMARE, T4
MNEDILIABINVDIZAIMEE WA S, —J7, ikl C,
EBXUFIE3% L ELOFEMRZRLTED, XED
CHTRAABRRT VR Y b LA EWZ S, EMiHEMERE,
X (2) IR UTER D S BIE DK T WVERHE E i
175 EAE AR B 2 RS Y, BUEO/INE ZRilkl T Lokl
MR EAEEEEE 2 RT EEZBNS. Shl, KR
OB TRE R~ v N L AT, #MENRE
fmE e 2 /Rd & ODJEIC, ikl C, F, D, B, E,
ALizks.

Table 2 I I& WEBRE 72 W T2 ZEROFE R 2R U T-.
40 7 M OFHHIAD 515 5 Nz RT3 K G Rk M i &
OV L & IR, &M K TIPS FIE L
feo T2 U3w b LAD B Nl O E
I% 14.63 kPa ThH o 7z. THICH LT 6 FIEHDOEHE T
Biff ki <y N L A 5145 NIz F it 4.18
kPan5 6.32 kPa il #iLCHBH, 753Uy kL
AITEERAS MTNE L, RIERRDEDENS. T
F U<y P LAIKT 2HE TH#EIRRE <y LA
O Ef O g, #R A T 36.0%, B T 39.7%,
C A 43.2%, D /' 29.5%, E 7 33.4%, F A 28.5% T
H5. 6 HOMKOVFEEMER, 777y L
ADR)35% TH5. LizhoT, BETHELEE< v
ML, —RNIRS Y N LA O RETE % 65%
RERTE2EE 025, kB, 790Uy ML A%

Table 2 Contact pressure and tissue blood flow obtained
from sacral region for each sample.

Contact pressure (kPa) Tissue blood flow (mL/100mL/min)

Sample - n
Mean | Max. | Min. | Range | Mean | Max. | Min. Range

Blank 14.63 | 15.09 | 1432 | 0.77 0.5 0.6 0.4 0.2
A 5.27 543 | 5.00 | 043 4.5 5.1 33 1.8
B 5.82 6.21 | 5.58 | 0.63 3.1 3.7 1.6 2.1
C 6.32 641 | 6.16 | 0.25 22 2.6 1.5 1.1
D 4.31 424 | 441 | 0.17 2.2 1.8 2.6 0.8
E 4.89 470 | 5.06 | 0.36 2.2 2.8 1.6 12
F 4.18 440 | 398 | 042 2.4 3.1 2.0 1.1
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Fig. 5 Relationship between contact pressure and tissue
blood flow in sacral skin obtained from blank
mattress and mattresses for prevention of pressure
ulcer.
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Fig. 6 Relationship between tissue blood flow in sacral
skin and compressibility obtained from mattress for
prevention of pressure ulcer.
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Fig. 7 Relationship between tissue blood flow in sacral skin
and elastic modulus for compression obtained from
mattress for prevention of pressure ulcer.
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Fig. 8 Compressibility and elastic modulus for compression
obtained from each mattress sample for prevention of
pressure ulcer
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