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Abstract

Background and Objectives: Bedsores are injuries caused by the death of skin cells and
underlying tissues due to prolonged pressure on specific parts of the body, which reduces
blood circulation to those areas and results in insufficient oxygen supply to the tissues.
Additionally, moisture combined with long-term pressure can cause skin maceration, making
it more susceptible to developing bedsores. If the condition becomes severe and bacteria
enter the wound, causing an infection, it becomes difficult to treat and poses a risk of death
from septicemia. Therefore, the present research aimed to design and develop an anti-

bedsore bed, as well as to evaluate its efficiency.
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Methodology: This research was divided into two phases. The first involved designing an
Anti-Bedsore Bed based on the principle of alternating weight-bearing points to distribute
pressure, which is the primary cause of bedsores, while the second phase focused on performance
testing. The evaluation included a load-bearing test where test objects were placed on
the mattress base with weight increments of 50 kg up to 150 kg, maintaining each load for
8 hours to study the deflection of the mattress base. Additionally, an under-bed cooling
system was tested at a simulated ambient temperature of 33 °C to identify the optimal
parameters (Kp, K. and K) for achieving a rapid temperature response toward a target
temperature of 28 °C. Finally, user perception was assessed by having 40 healthy volunteers,
categorized by gender and BMI, lying on the Anti-Bedsore Bed for 30 minutes during the
operation; data were collected through structured interviews covering their awareness of
the bed’s alternating movement, vibrations during operation, physical discomfort, and heat
sensation at the skin-mattress contact area.

Main Results: The Anti-Bedsore Bed is divided into three primary sections, namely, a
stationary outer frame composing of pillars and beams that support the inner structure and
utilize limit switches to regulate movement of the inner bed; a mobile inner bed featuring
two sets of interleaved mattress bases that move vertically in alternating loops to distribute
the patient’s body weight at set intervals; a cooling unit installed beneath the bed that
employs a PID (closed-loop) controller system to adjust fan speed for optimal patient comfort
and sweat reduction. Performance testing demonstrated that the mattress base maintained a
deflection of 0.236 mm under a maximum load test of 150 kg, while the PID-controlled cooling
system achieved its best performance with parameters (Kp, Kl. and Kd) setto 90, 15,and 0.1,
respectively, resulting in a response slope of -0.101 °C/s and a steady-state error of only 0.25 °C.
Furthermore, subjective evaluations from healthy volunteers indicate that the physical sensation
or discomfort experienced while lying on the shifting mattress bases remained at a low level.
Conclusions: The Anti-Bedsore Bed is composed of three primary elements, i.e., a fixed outer
frame, a movable inner frame, and a specialized cooling system, all of which function by
alternating pressure points through two sets of mattress bases that interchangeably shift upward
and downward. This equipment can support a maximum load of 150 kg and is engineered to
rapidly lower and stabilize the ambient air temperature beneath the bed without significant
fluctuations. Clinical trials involving volunteers indicate that while both male and female

users perceived the mechanical movements at a similarly low level, individuals with Body
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Mass Index (BMI) over 30 reported more extensive heat and discomfort compared to other
groups, a result attributed to their physiological tendency to accumulate more body heat.
Practical Application: An Anti-Bedsore Bed prototype has been developed to benefit

bedridden patients by effectively reducing the occurrence of bedsores.

Keywords: Bedsore, Anti-Bedsore Bed, Alternating Pressure Points, PID Control
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Table 1 Overview of Related Anti-Bedsore Bed Innovations

Inventor Functional Description

Komindr [9] The bed mechanism consists of an outer bed frame, an inner
bed frame, and a high-elasticity fabric-stretched bed frame that
replaces wooden slats or springs. It can tilt left and right by 0-30
degrees, elevate the head section by 0-45 degrees, and adjust the
knee-break section by 0-40 degrees. Operated by a motor with a
reduction gear set or a hand crank, it supports a maximum patient
weight of 100 kilograms. Controlled via a remote control with an
automatic tilting program, it helps patients turn over, sit upright,

or change positions.

Utyophas [10] The bed mechanism consists of two sections: Bed A, which is
fixed to the main structure, and Bed B, which moves up and down
via a scissor-lift mechanism to alternately support the patient's
entire weight without touching the skin. Its operation is controlled
by a programmable timer ranging from 1 to 30 minutes, and it is
equipped with an electrical leakage protection system and a

ventilation system that uses an exhaust fan beneath the bed to

draw outside air through the gap between the two beds to replace it.
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Table 1 Overview of Related Anti-Bedsore Bed Innovations (continued)

Inventor

Functional Description

Kovitnawong et al.
[11]

The bed operates via a mechanical control system located
beneath the mattress platform, utilizing linear motors and electric
actuators. These components transmit pushing and pulling forces
through drive rods, linkage arm assemblies, and multiple pivot
points to convert horizontal movement into the adjustment of
each sub -section of the mattress platform, which covers the back
section, seat section, thigh section, calf section, and foot section.
This allows for raising the head and legs, adjusting the tilt angle,
and changing sleeping positions to the left and right lateral tilt positions.
Additionally, locking devices are integrated to cut off signals or

redirect movement to ensure operational safety and stability.

Sittisakuncharoen
[12]

The operating mechanism of this adjustable bed utilizes a
cylinder or drive mechanism mounted beneath the bed frame,
which transmits pushing and pulling forces via linkage arm assemblies
and power transmission rods to push and elevate the segmented
mattress support platforms in various sections. This enables the
backrest, thigh, and foot sections to be adjusted in inclination
and folded to change sleeping postures (such as raising the back

or legs, or lateral turning) synchronously as required.

Methakanjanasak
etal. [13]

The operating mechanism of this adjustable bed relies on
support struts and push rods connected between the base frame
and the individual platform support frames - namely the backrest,
seat, thigh, and foot frames. These components transmit forces
and drive loads through hinge pivots and various attachment
points to adjust the inclination and elevate each section of the

mattress support frame to the desired angles with high stability.
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Table 1 Overview of Related Anti-Bedsore Bed Innovations (continued)

Inventor Functional Description
Mamom [14]

The operating mechanism of this electric tumning bed is
controlled via a switch panel to command the electric actuators
mounted beneath the bed structure, elevating the segmented
mattress platform sections to specified angles. The system allows
for the independent elevation of either the left or right platform
sections to assist in lateral patient turning, or the simultaneous
activation of actuators to raise both the backrest and leg sections
to achieve sitting or knee - flex postures, thereby facilitating

repositioning and preventing pressure ulcers.

Nontakaew et al. The patient support bed system is controlled via a central
[15] circuit to drive an array of grid - arranged weight - shifting cushions
through a four -phase vertical movement: starting with all cushions
leveled in the first phase, followed by the outer or upper cushion
frames lowering to transfer the patient's weight to the inner or
lower frames in the second phase, returning the lowered frames
to a level plane in the third phase, and finally lowering the inner
or upper cushion frames instead to alternate the patient's
pressure points. Additionally, the back and leg sections are driven
by motors pushing sloping -track supports to guide rollers up and
down inclined ramps, while the hip and thigh sections utilize a

motor and power - screw mechanism to alternately push and pull

the cushion support frames.
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Tneil v, Ao Audufieenainiman ms™), d fe vunterinwesteay JdA1 1x102 m,
uag y-Ay fio srepistesinssniaungueuiidsuuladly edidn 10x102 m

dlethaunsfi (3) way (@) wysanMadwneiu szanunsaaiaunsimngdamiunis
mU@mmmﬁaéfuﬁaaﬂmﬂﬁﬂau v, %ﬂLﬁuﬁwﬁﬁzwmmmLmuﬁlaﬁ%éfaaé"amﬁ Igevsdl

_Sf(T.RH)(y-4Ay)

v, - (5)

lagAnmiduieanniinau (v ) fduiadldanaunis (5) asgaldidudntmmnelunns
damaiinauszuenusey lelvidenndasiuanmiindeusss visgamgiionna (7) uagAanuudning
(RH) Tevfiea Ineszuuldidugesingamgiinasannuduwuuiiin Snmsaonwnsnseninaiiudes
A o =3 ¥ a & 1 Y al a o (% o .
edniiudeyauuuivalnddiludsszuumunuuuuiiled dwanamdnnisineuly Figure 4

- Controller Process
]::omfarf (reference) : o PID > (Wl nd Speed) > T::omfarf (resuntant)
Sensors <

Figure 4 Operational Diagram of the Cooling Control System

910 Figure 4 TiuanswgAnssuveaszuUMUANLUUTBUNAU (Feedback Loop) EuaInn1s
p3vdsUmfLInssuunslnedume fingamglinarar ity Ssdyyaazgnadsiuiouiioy
fuendrsdadiemennunaiaeasu (Eror) MntussutmuauwUURleR awUsvinanariu 3 d
Usgnau lauA Proportional (P) Lﬁaaﬂﬂ’amﬁmwamﬁmﬁ’u, Integral (1) e daauiianansly

an1zeagdi (Steady State Error), uag Derivative (D) litoann15un e (Overshoot) wagliiuadesnn

Y
U 2

roufidyanaiemmazgnasluauguanuiiiseuvesinauiiiofnwsnainsszuisanu el
aonndesiuanyeuaUIsvestgawelileg
dufusuuuuiiosdostuumanariuiinuedideatatu fuandlu Figure 5 Tnssaisauies
wuseanidu 3 daumanmunisesnuuu loun lassasisdiuuen lassaddnly uasgnszuieniny
Foulnenseenuuuiasadafesiinailamiiiaerimuanuaiulasnievesgunsalluiiuas

Lﬂ'%laaﬁauwmémummgm IEC 60601-1 [21]
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Figure 5 Anti-Bedsore Bed Prototype

miliestesiunnanaivilldnalnnisadugefutminiioussniusnaivuusieniegUas
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avlduAn19YNuY feuandly Figure 6

Figure 6 Operation of the Anti-Bedsore Bed System
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SNy ImamiwmaamzLﬁuﬁmﬁﬂmmﬂLLUU%’uﬁ’uiﬂéT’aLwi 0, 50, 100 U4 150 kg
wazaniminledentuna 8 filudluusiaensd faluszesnadaidosiifivmenonisnsiaaeu
ngRnssunsdesuresumeldanmeasd Snadaonadesiuszernanuaspudisuhseums
ueuvduiindouvesudly 1 T Tnensdid 1 \Dessuvadugaiufessudmiinaunalndosiu
unanaiy waznsdlil 2 Wunsliuwiemmifesuimdnasensssznainismagon

Figure 7 Testing Method for Load-Bearing Capacity of the Anti-Bedsore Bed
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f Mattress Base
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Digital Angle Gauge Mattress Base Leg

Figure 8 Method for Determining Structural Deflection of the Mattress Base
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NitillaNnsuauiemuUasnsie (Safety Factor: SF') 90301500967 F9AIUIUNANNTASH [22]

SF — 5gitical (7)

max

Tnor SF msiiaunnnii 2.5 ielviulainlassaiedimiusiunudeuss aende uaziailowios
wadwisunsfuthmiingsaanuileaniuulinumasgiu IEC 60601-1 [21]

2. MINAFBUYATTUUTFUIEAIITOU

nsnaaeuYnsyuUsTUIEAuieuldiies Wunsfinwinansvaussiegumgiidming
elumsimunannzadenfivsnzandmivmsliauszuy Sudufesionsanainaidediinumn
Aenfuleurmauisiazanudesnsvesidau Tae Jitkhajornwanich [23] ¢@nwnsiaesusinu
Touruauigvasaulvgluanmuandondoutu wuileumiuauiseglutngamgd 25.6 - 31.5°C
uazAUBUALTINS 62.2% — 90.0% vauil Taweekun [24] Anwilaunuauienanuiounyi
Afomnzaueglutaseududiusing 50% - 70% uarguuniuszaviua (ET) 24 — 27 °C auans
TufaeunanuaisvesnasiauautemsUiunmsegende uenanilufifvesnuninns
usundy Zheng [25 léAnwinansenuvesgamaiiviesianisusu wuingaumniin 28 °C dwaens
TgdAnysionUaIUkATAMNAINATUBUVAY Yzl iululuuewuavewddmTugUlesn
FesvFomsliuszeren Amutudiivsfnyaaiseglutisiosas 40 - 60 RH iiletoaify
nsunsnszaneveshialuenmeuis wazdudsnmawiyiulavenios lsu viowuafiFesudy
anvsvestliaszuumaiunegla [26]

INAITNUNIUITIUNT T Wil nanuauevisegaumiluusazldeasinnuuwansig
funuuiunmnaaes winuideildysannsssrnanasimuauiglunisueunduuaginnsgu
sugueunfoiinshedu Sudenivunrgumniitmneglii 28 °C munasinsuounduves Zheng
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[25] wagrmumAnAEudES (RH) 137 609% Faduaadaileglunasianuauisres Taweekun
[24] uazeglureuinANIUaBASFUAYAIM (40% — 60% RH) ilel sz Uzl
ansadnwan ez auazinasaiefigad miugiae [26)
dnBnmaseuaghnmsinaesgungilasseulifiuszin 33 °C uasfndasuigesTagungd
futhsu DS18820 (ANasiugh £0.5 °0) usnailndiufsadio Tnngamgiuvuudealng ndussuuas
FAnnmANuAmAnARLsTIsRRMRT AU umgiidvane e lszuumuRNLUUTleR Uszana
HaLAZA3 &Ry R 1 PWM (Pulse Width Modulation) dwiulsuauiiiseusesina tneamiines
yossrUUmUANLUURLeR ¢3un1susuguieBmsusuksendenues [27-28] fawanslu Figure 9

Figure 9 Experimental Setup for PID Tuning and PWM Fan Speed Control Testing

dwfunsfinnsannanismageulzinsaninanouauemanaiTnivesssuy o
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ynefvgumnifinldislessuudngamas ansnsomamunamedeuan s lFTY [27-28)

e, = X()~-Y() (8)

o X (1) fe gaunililmune uay Y (1) fie gauniinle

Y
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3. Msfinwanuauidnvesyldifesdesiunnanariv

MsAnwensEnvesiifidesdesiuunanariusidunsiungusesaiidusnanaiassianie
UnAfifiorguinin 30 3 Tuiuiidminfivalanuarlndifes s1uau 40 auftldannsduiuuiaizas
WUIRINAYELaENNGIay 20 AU LaziusdosnuAaiiiianty (BMI) 5 seAuauineiondds
yesesAnmsouislan (WHO) lugiinimeleuudiin [29] Insutsseduas 8 au Ledesilefldfeuuy
funmaifadusuuilesedeildmoumiloutunneu Inetuneuaslieaainsueuuufsndy
a1 30 unii auanslu Figure 10 WielioSurefsmnuianluvasiueuuuisaiimdsianunute
auNUUUALAYal

Figure 10 Testing of an Anti-Bedsore Bed with Human Volunteers
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nsUssifiuausEnagsisunnasinisliazuun 5 sedu daue 0 f 4 Tas 0 vanedslaiiinudan
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alsifenuiAndedadmtenalntuldosauvinie Gaaenndoatunisusudiuennsmenisniwly
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awnaBududl 1 Tnsfimsivuntiseumngvesradsliededaou Ao
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e UUNALAYTINANEMENTIATIERANULUTUTIUNIAUAEY (One-Way ANOVA: F) fauand
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o X, X, Ao Aadevengudieded 1 uay 2, SIZ, S22 Aa ANULUTUTINYRINGUEN
7148y 2, oy n,n, Ao IMUIUTBYAIINNGNAIDE1N 1 wae 2
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uenanissdimanasouanuuandsiulunedifideddgmeadviol Tasasviins
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Results and Discussion

wan1smadaunsutmiinveufisstlasiuunanaiu
mamiwmaau%’uﬁmﬁﬂmmLamﬂaqﬁmmaﬂmﬁuﬁﬁwmﬂmﬁﬂmﬂﬂizmﬁjLﬁugﬂéf’;gan 1m

Slonaseudetminussnasgsan 150 kg Wunar 8 Halus wudnsmeaeulugUuuui 1
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Table 2 Weight Bearing Test Results of the Anti-Bedsore Bed

Live Load g‘dl,w‘uﬁ 1 3‘1JLLUU17i 2
Test Test
() (mm) SF Results (mm) SF Results
0 0.00 : Pass 0.00 : Pass
50 0.00 : Pass 0.44 6.14 Pass
100 0.017 158.82 Pass 0.113 23.89 Pass
150 0.096 28.12 Pass 0.236 11.44 Pass

MnEamanaaeunsiuiminvendssdostuumanatiu uandiiudasaieaisdiaisg
Pufanuudausuaznunugs lnsguuuuil 1 Wemsldshdesniisuuud 2 iaderaidlesainnis
afugeiudesteliAanistemuasnszneussnserlusilasaisdudafeddodwihngs an
MIavaNTeInUAURNIZIAULA AT ITBIaRe) dwalilasasnalaesiufiauanunsoly
msduynunsTraaldfind uagtaednegnslinuresmalnfiufeduanmnsldnuatseren
uenIninsBaUanedesdutuE iU seE1MIULLUL Fixed Support Taganszaynisia
fldfninsnanauuudas: Semswnunguinuvesessiasi-wusyad (Euler-Beroulli Beam
Theory) finlaswadnefiiinisindsiivanenuu Fixed Support ﬁmhafiwﬁ’mmwyuuazmim?{auﬁa
yilvmnslasinanas dewfisuiunmsnmiauuudassneldinszusmniiodtu [31] deaenndes
fuaAdeves Rodrigo and Sewwandi [32] filsiussuiisuguuuunstnisihvedlassaisa 2 5u
WUU flD AuLUUnsessuSsudswasauwuugauiy lnglinguiauresessiaes-tuasuad s3u
fueynsuyeslumsiiasest Fswanmageu wuth auuuuauiuil 8 desndrmuuuuga
sesduBsuheosaiiiioddry Wesuusanseyhivindu femiesdanaiaissdesiuumanariui
gnasiusdimusiunsguuasinandiumnudaonds (SF) eglunasiguismesronislinuais
TugUag

HANIINAFIUYATZUUTZUIEANTIUY
HAN1INAFRUYATEUUTEUIEANTaudun sUSUmA T TnesssuuAuANL UL Lof
(K, K, vaz K,) fnzay uanalilu Table 3
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Table 3 Results of Determining Optimal PID Control Parameters

K, K.K,| %0S g ! Lo e
PP Td (s) (°C/s) (s) (°O)
20,5,0.1 0.00 27.6 0.076 121.2 0.70
50,5,0.1 0.00 31.2 0.069 124.2 1.13
70,5,0.1 0.00 24 0.094 87.6 0.50
90,10,0.1 0.00 22.2 0.067 71.4 1.79
90,15,0.1 0.00 21 0.101 75 0.25
90,20,0.1 0.00 21.6 0.083 86.4 0.50
90,25,0.1 0.00 42.6 0.072 61.2 1.74
90,20,0.5 0.00 22.8 0.086 73.2 0.50

100,20,0.3 0.00 22.8 0.082 67.8 1.39

91 Table 3 Wiulddh ynygamsvaaewesimnsilives (K , K, wae K,) §if1 %0S ogi

0.00 uansdisszuunavawedngandmueldegrssuiulagliinisuniaiu duniiives K,

K uag K ) miligaszuussunganudeuiaulasfan fie 90,15,0.1 Tagldlamuag 21 s ian
aAa & | ) a D v |

navaueInAnluA1ANdUY -0.101 °C/s ANTNBUANBISHUNEAEATINY 75 s uAzAIALAAIA

AAOUANTIIZAIFT 0.25 °C  YRTUNANIINAABUYATZUUIZUIEAIIUSDUMEITZUUAIUANKUUN DA
wansly Figure 11
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Figure 11 System Response at a Setpoint of 28 °C
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s
a a

9 Figure 11 uansuwaliunisanaswosgumainelitevlvmnsiime suazarduusyans
szuumuasuTileAfiuanmstusuingaansil deouls 90,15,0.1 annsnangaumniadldlndifes
fugmuupidmneinniian fildomnuanimaaesaonadastunguinisgusruumuauuuR
lof [27] mamwmeves NET ddliussidiunssuilimnuauisvesuysd [20] meldanineiniaais
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WA -0.101 °C/s Lﬁaamﬂé’zyapzumuﬂuludausuaﬂf-hé’@muﬁdﬂﬂﬁ’qmsqﬂnsaﬁ (u,(1) wUsHU
aniuruInAUEaNaIR e(t) AuEuNs u, ()=Kp -e(t) denalviimauyinnumeidegeaaty
vufiAnANauaniesgaumgd vilrangamgiawnlndiAssiugamaidmane (28 °0) léeeng
53057 aglsimunsmuauimemdndiiisisgaferziibiindym Offset vsoauaain
indounsiduilonnanaugariuiou seuinsruusTUIsmLTeufugamYiIAden eLfiNAT
K =15 wan agviwmihitazaunasiuaaiianainnunan defmuseiuluduednslunisedn
Offset fiaiien K =15 fodumilvanzausuimnasinadnnuiouresssuy Wesmnmnlden
K siuluagsiliud Offset lodn sevngaifuluasinusngmisainsazaumdsnudadiudy
wshlszuuiinamevaussinauasiimanuraaedeugs uoninimstidueyiusidiuies
devimhiiusziiunliugnsmsiwasuuasgumgll ileaaussnuszasmsidusivesszuuiile
dlndenitmng dwalvszuubiinsjaiudmnevionsunisi (%0S=0) edesiulaili
guvniunisdeansnitaniimne dsenansenusennuauiesvesiiefnies dessansam
YDINITATUANYMIMEITLUUAIVANLUUNER LAsun1s8uduaInawideves Valentina et al. [33]
flduszndlinmseunuiessuumunuuuuiled Wesnviaisnmaamgdludeiuthuuuilluia
mu dmuhmimuguannsoneuaussliesimnuasinnanuasivesgamgiiluanizasi lng
i1 %08 wni 0.12% Fearnuanisedustediaiy wandifivinnisysannisaanududising
wriunsmavauwuutaundumessuumuauLuuiiled HiglignszuisauiouaIunsanauaues
deanmndonaididiiedldognudus Wewdsuiisuiuiivewauinuiignuszaulamnsayay
voviouarausuiiu sruussUATIouii T dannsaUsuauiudie A utuay
szuenIdousenanUInneaduialfegseilles Fslsifiausitisnvenmgiidmneliaed
lngUs1AINN1TUN VDN widstsantafeidesiuausuiusuduamedidyuoansia
uranaviuliegradugusssudniie

14 Y o/ o/
Han1sANYIANIEnvaltiReslasiuinanadiu
mMsfnwiUszdiuyseaniannmsinuveadssesiuunanaiuainauianelavasldem
lnenageuivetaadasgua AT 40 Au Aaan1sANwIlu Table 4 uay Table 5
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Table 4 Comparison of User Perceptions of the Anti-Bedsore Bed Categorized by Sex

Sex
ltem Male (N=20) | Female (N=20) t p
X S.D. X S.D.
1. Perception of the bed's upward 0.85 0.75 1.05 0.60 0.93 | 0.36
and downward movement
2. Perception of vibration during the 1.50 0.76 1.75 0.64 1.13 | 0.27

operation of the bed

3. Perception of any physical discomfort 0.65 0.88 0.95 0.83 1.12 | 0.27
while lying on the bed

4. Perception of heat sensation on 1.05 0.89 1.30 1.13 0.78 | 0.44
the skin surface in contact with

the mattress

Total Average 1.01 0.82 1.26 0.80 1.28 | 0.21

* Statistical significance was set at the 0.05 level

910 Table ¢ WeRarsanamzmane Wlditlunwsmenaasinsmameiauidnse
msvhauveaissesiuusanaviveglusesumnuianies (X =1.01,5.0.0.82) uaziilofiarsanidu
edenuiteraniiauidntesiian Ae anwidndadaiumevazusuuude Ineglusze
AuEntianfian (X =0.65,5.0.=0.88) sosasuidudeiiinrfuanudindnistuamouiios laveg
Tuseduarmiddntdos (X =0.85,5.0.20.75) drudemauiifiruidninniian Aeeuidndausedu
aziitouluvns s lnsegluszdueuidniies (X =150, 5.0.=0.76) uaziilofinnsaianiz
wnendle s lunwsneanadasmendgedinnuidndenisinnurendeslesiuunanavivegly
syiumNanties (X =1.26,5.0.20.80) WeRinsanfunetenuirdemaniiauidntosiian
Ao ANuFANARdRINIBYMruaUULAes InvagluszAuauAntes (X =0.95,S.D.0.83) 70449
snfudefiieafuanuiininistuaswenies lnseglussiuanuddntes (X =1.05,5.0.0.60)
dutenuiifianuidnnnian fe awiandausduasiieuluvaziifsadaiau lnseglusedu
anuiAnUiunans (X =1.75, 5.D.=0.60) uaziilowFouifisuanumnuddnvesiltifestesiuunanasi
Suunaune wuih anudFnlunmramesiifesdestuuanaiiuiunaeuasnandsdausan

o w a

son1slilfealisinsiueglidudfymsadinsziv 0.05 wazilefinsandumedonuimndemaiy

a b% o a

pnanadinsnananeuazinavgalnnuidndensltifedimeiuegwildeddynisatianszau 0.05
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WAza1N Table 5 WeRiansaniATiuafe nuil eranadasnila BMI seiumns 5 ngu dsediu
Anusansen1sinuesisslesiuwanaviveglusedutesnnngy lnenguiiel BMI 23-24.9
WaENauANA1 BMI 25-29.9 fif1siuadetiosiian (X =1.03,5.0.=0.80) (X =1.03,5.D.=0.83) i

o w 1

iy sesasudungudifian BMI < 18.5 (X =1.06, S.D.=0.60) uaznguiliia1 BMI 18.5-22.9 ( X

'
~ —

=1.09, S.D.=0.70) #NUaHU ‘Lusumzﬂa;uﬁﬁﬂ'ﬁ BMI > 30 ﬁmsamaﬁlammqm (X =1.47,5.D.=0.75)
usitinEndenmsinuvesisslesiunanaiuegluss futiostuiiortu ievinssiouiiioy
anuAudAnvedliifesdasiuunanaiuinuunaiual BMluawsu wiuladnlifinanuwsnsieiu
agnalifuddnymneadffiszdv 0.05 wasdlefiasandunedemany nui defauiiietuay
Sndamstuamenfssiutommuiifetfunnudinfusduasieuluuneiidosdsha 14
Feadestuunanaviviuunsudaiinasenedianuidniliisiuegnadidedfameadanszdu

v |

0.05 witadauiiieafuruidndnsavesamevasuouuuissosiuunanaviuiudedanm
Aenfuanuianfeuninaimiidudatuiiueuvoaios nguddian BMI sefu danuidnsnety
agnefifudfyvnsadAisau 0.05

Sennuafisnstunisadid Jnhnmsmeaeuisuifieunnuuenmaduneddaeds Scheffe
anzdemanuiisnatu Tnsnansiinsesidoyauanlu Table 4 uag Table 5 fal
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Table 5 Comparison of User Perceptions of the Anti-Bedsore Bed Categorized by BMI

BMI
ltem <185 18.5 -22.9 23 -249 25-29.9 > 30 F p
X S.D. X S.D. X S.D. X S.D. X S.D.
1. Perception of the bed's 1.38 0.74 1.25 0.71 0.88 0.64 0.63 0.52 0.63 0.52 2.44 0.07
upward and downward
movement
2. Perception of vibration 1.88 0.64 1.75 0.71 1.63 0.74 1.50 0.76 1.38 0.74 0.60 0.66
during the operation of the
bed
3. Perception of any physical 0.38 0.52 0.50 0.53 0.63 0.74 0.75 0.89 1.75 0.89 4.50 0.005"
discomfort while lying on
the bed
4. Perception of heat sensation 0.63 0.52 0.88 0.83 1.00 1.07 1.25 1.16 213 0.83 3.20 0.02*
on the skin surface in
contact with the mattress
Total Average 1.06 0.60 1.09 0.70 1.03 0.80 1.03 0.83 1.47 0.75 0.70 0.59

* Statistical significance was set at the 0.05 level
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Table 6 Pairwise Comparison of Perception of Any Physical Discomfort while Lying on the
Bed, Categorized by BMI

X
BMI (/) BMI (J) L P
<185 185 - 22.9 0.13 1.00
23.0 - 24.9 0.25 0.96
25.0 - 29.9 0.38 0.84
> 30.0 1.38 0.005 "
18.5 - 22.9 23.0 - 24.9 0.13 1.00
25.0 - 29.9 0.25 0.96
> 30.0 1.25 0.01"
23.0 - 24.9 25.0 - 29.9 0.13 1.00
> 30.0 1.13 0.03
25.0 - 29.9 > 30.0 1.00 0.07

* Statistical significance was set at the 0.05 level

Table 7 Pairwise Comparison of Perception of Heat Sensation on the Skin Surface in Contact
with the Mattress, Categorized by BMI

X

BMI (/) BMI (J) 1 P
<185 185 - 22.9 0.25 0.98
23.0 - 24.9 0.38 0.92

25.0 - 29.9 0.63 0.65
> 30.0 1.50 0.02"

185 - 22.9 23.0 - 24.9 0.13 1.00
25.0 - 29.9 0.38 0.92

> 30.0 1.25 0.07

23.0 - 24.9 25.0 - 29.9 0.25 0.98
> 30.0 113 0.12

25.0 - 29.9 > 30.0 0.88 0.33

* Statistical significance was set at the 0.05 level
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Conclusions

ayuranismuszansninvenfiesdosiuunanaiu wud HeelinuwlausInunIugs
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'
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