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Objective: This study examines body pressure and subjective comfort for four
different mattresses (latex, memory foam, soft multi-hardness polyurethane and hard
multi-hardness polyurethane mattress) in three different sleeping postures (back
lying, left side lying and right side lying sleeping posture).

Background: Mattress is very significant for satisfactory sleeping and well-being life.
Many people are suffering from the sleep disorder these days. Not enough studies
have been performed for the mattress especially for recently developed cutting-edge
mattresses.

Method: Thirty five participants evaluated the mattresses in the different sleeping
postures. Mean body pressures and peak body pressures were measured and
analyzed for the study and subjective comfort of the mattresses was also assessed
by the participants.

Results: Mean body pressure of each mattress was significantly different. Memory
foam mattress and hard multi-hardness polyurethane mattress showed significantly
lowest and highest mean body pressure in the back lying posture. In the other
sleeping postures, similar results were also observed. Peak body pressure of memory
foam mattress was significantly lower than other mattresses. The participants assessed
hard multi-hardness polyurethane mattress was less comfort comparing to the other
mattresses.

Conclusion: Memory foam mattress produced lower mean body pressure and higher
comfort regardless sleeping posture. The relationship between softness and
quality of mattress would be explored in the future study. Hardness of mattress
would be related to the mean body posture and subjective comfort.

Application: The hardness of a mattress could be adjusted to improve the quality of
mattresses. The results of the study can be applied to develop new mattresses as
well.
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(b) Side sleeping

Figure 1. Sleeping posture and body pressure measurement

(a) Back sleeping



78 Young-Hee Kim, et al.

J Ergon Soc Korea

oEr Z2| 2t HEZ|A, hard CHEE E2|R2E O1EE|L, HEZE[F EZ|A)Q 37kK] =0 XIMHIZ =2 XM, JZF o=
T2 KM, RQEZ HOE FR XHM)E MESIACEL HEol T& Mes YHHO ZFUQ HoM D 2 AM Y, FIH B of
Eg|ao0f Cioh FatA HOGto 2 MASIRUCE FatAol Hotete 113 HMEE FI716tY= i1 SHD 4= 0%, ¢ Horst &
EfE 108, 7t Yol HotehS sHo = HIKSHRIC

AU HE F2 KbMl(back sleeping posture, F|gure1 = DjEZ|A0 QUKo HHO| THe AEE 02| MEL YRMoZ Sl
dR = "ot 280l S2(AL Ho 20|12 A= Hetet B2 HE XM E 20|oit). 22 £ XiM|(side sleeping posture,
Figure 1b)= E0hse a0 M2t X0 2EX % +2 AME St

3. Results

3.1 Mean body pressure

HER[AQ| BF =T XA HE BRHAS ZHS Alts Table 22t ZRUCH FHE BREH Y HO/EH= EiM(normality)2 BHE
St @M (sphericity)0] R2[StX| 240t O] HHEZRH F4HE M (Two-way repeated measures ANOVA) HHo 2 ANE RAMSHRIC

(Table 3).

Table 2. Mean body pressure due to the mattress and posture (mmHg)

Sleeping posture Latex Soft polyurethane Hard polyurethane Memory foam
Back sleeping 13.72+0.80 13.02+£0.94 14.98+0.85 11.24+0.83
Left side sleeping 16.98+1.43 16.12+1.09 18.01+£1.07 14.08+1.19
Right side sleeping 16.98+1.16 16.04£1.13 17.72+1.18 14.02+1.15
Table 3. ANOVA Table for the mean body pressure
Source SS DF MS F p-value
Mattress 812.23 3 270.74 436.62 0.001
Error 63.25 102 0.62
Posture 840.14 2 486.14 486.14 0.001
Error 58.76 68 0.86
Mattress*Posture 3.51 6 0.59 347 0.003
Error 3433 204 0.17
Ol 2i=4 21t BEZ|AQF £=H XA ALO|Q] WSEZO| RISt 22| 4=F XtM0f CHa THEZ[AE BoMS L B
=3 2AEM(One-way repeated measures ANOVA) 2 S AFSH0] H|wotQiCH
S& U1 HZ 2 +8 MMM = HEZ[A T2 BaM e Foleh X0|7t A0 HEER T A4E YELZ AlzEMst Zut Of
Eg|a Zto] B E ACH Hlwo| ROt Xt0|7F JUSS & = UL o] If 2HZEL|S| W7 (Holm's sequential Bonferroni procedure)2
AE3H A8 15 2F(Type I erronE 0052 ZHolH RO|dS AYSIALL HIZ +2 AMOM= HE22|Z2 BZH 0| 11.24
+083mmHgE 7Hd HUL hard CHEE E2| 2B IHEE|A2 BN 0| 1498+085mmHgZE 71 = U CH(Figure 2).
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Figure 2. Mean body pressure comparison

YZ HOZ £R KMt QER Ho2 =R KMo CHet HEZ|AY Ho Ao HuEAM ANtE HE £ X9 HX3 Z0tE
ARICE E2HEL uY HYE X0 RolYS HAES AN ZE HE2[29| Hlu HFHOM F2/5t B M| XHO|7F LIEHHTE
Y% FOE £ KM REZ HCZ R XMUME HEZE HEZ|AS HANYO| 2f2 1408+1.19mmHg2t 14.02+1.15mmHg
2 JPE ROt 2310, hard CHEAE E2|R2EH HER|AS BRH Y2 22t 1801+1.07mmHg, 17.72+1.18mmHgZE 71& =4 &
™| ACHFigure 2)

3.2 Peak body pressure

HEZ| A0l ZFet 2B MO WE XM Ol F5Zak2 Table 40 LIEFLHRACE.

Table 4. Peak body pressure due to the mattress and posture (mmHg)

Sleeping posture Latex Soft polyurethane Hard polyurethane Memory foam
Back sleeping 45614372 4545+4.18 46424339 41.89+6.87
Left side sleeping 4843+1.62 48.18+1.98 48.69+1.42 47.57+2.42
Right side sleeping 48.41+1.85 47.95+£2.17 4894£1.15 47.83+2.11

DY CIOE = 8s UHEOHX| Hop Z2|EH HAE(Friedman tes)2 Z4{3IQIC B2 F2 AHMO|A XIDHQY2 HHES|A
22 foleh X0|7F AALH(x*(3, N=35)=95.70, p<.001) Kendall2| LA A7t 0252 2 AO|7} A= A= LIEHRCE Xho| &
2 OE2|20 IE HIHU2 15 LRE LSD LY Z 0052 ZESHH FFZ(Wilcoxon) HEZ YT H|LSHALE

HIZ £ XM E T22[& OHER|AQ A 0K 0| 41.89+687mmHgE CHE OHE2|AQ| A UMY ELE FOISIA WA LIEHGHS

LH(p<.003), 2 Sfo| DHE2|A ZHf= XM L2 Roloh AH0[7F QIRACHFigure 3). % 22 +2 AMOM= M| 29| X1
0| 47.57+242mmHgE hard CHEE Z2|22E O1EZ|AQ] XX YRl 48.69+142mmHgELE ROISHAH H2 ZHoE EMERSLt

http://jesk.or.kr
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3 2o Mrh HlmojMel Folst A uK| ol Ko LAY = YRACL LEZ FO=2 £ XHM0|= hard CHEE E2|R2E IHER
29| A NHLO| 4894+1.15mmHgE soft CHEE Z2|eE ER|AQ| XK YRl 4795+2.17mmHget HZ2[E IHEZ[AQ %1
Ml 47.83+2.11mmHgELCE ROISHA &2 A2E LIEHHCHp<.047).

peak body pressure
(mmHg)
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Figure 3. Peak body pressure comparison

3.3 Subjective comfort
H2 £FE 0rl Flo| HEZ|A HE FH Horlgkg HIbeh Alt= Figure 424 24T
subjective comfort

(point)
10

back sleeping left side sleeping right side sleeping posture
m latex m soft polyurethane m hard polyurethane = memory foam

Figure 4. Subjective comfort due to the mattress and posture
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OHEz|A0| HOtso| CHoh Tty H0|El& FidE THEA|F|X| o0f Z2|EXH HAER A% A HIE 2 KpAofA O
EZ|A0]| Chot F2HH MEE ﬁDfEf olgt xto|7t AN (x?(3, N=35)=18.10, p<.01), Kendall®| LX|= A== 01722 LiEt
WCE =3 XN E2 0EZ|20 E XaMAS FFE(Wilcoxon) HHLZ WO HIWGHA=MH], 15 LF= LSD HH2Z 0052

FRISHALL.

HAPIIAE2 HZ +2 XM= hard THE = Z2|R2fEF DEZ|20] HOFelO| THE 37HK| DHEZ|20f H|3{ RISt WLt =
l= A2 2 LIEFGQLH(p<.001) 1 29| EZ|AL| HOFSO|M FO|Th XI0|= LIEILIX| AUACE AF HOZ £2 AMOME HEZ
& AtM|et OFEIEX| 2 hard CHEE Z2|R2|E Ol E2[A0| HOtelO] CHE HEZ|AQ H|Wdl RRATHp<.03). LEZ FCZ2 F2
XtAoIM e HEE|Eat soft CHAE Z2|?2|Et HER|AT} hard CHEE E2|R|E HE2|ARCH R2|5tA HetSICHD HILE|RUCH
(p<.02).

4. Conclusion

O] A= LEHO T KMot HEZ|A0] ZFO| Weh BuM Y, A 0MY, F2Y Hotels blwd 2T DHE2[A TH o
A0l T2 XN B2 MBEE oMY +H WIS’J 0| HE2| FO| 7HY WA SZEUC Soft LHEE 22| E IHEZ]
AE 2L DHES|ARD Fa M 0| AL hard THEE Z2| 2B OE2|A0] oM Y2 2HEA OHE2|A 2Ot QAT A
IO SHSEIX| GOt AZSHA| = UL FHS F=ato| =flrank)2t oML =27t SO LEILE A2 AF0ME= HHE
2|20 Zeghit oMol BHEYo 2ot AFE - Aol

HOHYE RE B AMOM HREIFO| 7HY RA FEEUD, hard THEE 22|22 E HE2|A0 FrH 20| THE THEZ| A0
HIsH =2 A= LIEHKLCE Soft L= E2(R2fE EZ|AE QEZCR F2 MAMME HRZ2|F9 X 1H AR FoISH Xto]7}
el CHE MMM E HE22FS Helct EZA Eits R2 HINYS 2R

DHEZ|AQ| F2Y HOIFO et HME hard CHEE E2|R2fE E2|A7) CHE HE2|AREDE SHSE H22 LIEFKIT 09t

=
242 o Zute REp@ E2[AS BEETL w0t Kim et al. 2016)2] ¢I7 Zatetz YX[SIC 1282 HE2|AQ 2ERZ
= =2 By 52 Sgeo= THESH AIMY, BoNY, HOY S5 24010 ALgAe FaY UFEE £0[7| 2% HEZ
20| Q0It o|et AEtE HFgts Hots A7 2R AS=Z EOltt

Ol# 7ol RO MEAIIAISO| ANl ABNE 9 AIZ S0t £HI Hotn AL HIPr} OfLjzt APMOIN Mo B
2 AZH SO MY SUSISICHS HOICE B0 M F2UD AIZS MR 2RI RAGHES SFSH0] UBS SWICHE HCt o
O Qi 9T ZWE US4 U U2 GuBict
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