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Does a Prototype of an Automatic Mattress Turning Device Work with
Various Types of Hospital Mattresses?
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ABSTRACT

Objectives: To study a prototype of an automatic mattress turn-
ing device (AMTD) whether it could effectively lift one side of hospi-
tal mattresses to a lateral tilt angle of 30° and to study its limitation.
Study design: Pre-experimental design

Setting: Rehabilitation ward in Maharaj Nakorn Chiang Mai
Hospital.

Methods: Ten hospital mattresses (6 made of PU foam and 4
made of foam and coconut fiber) were identified and tested. An
air bellows part of the AMTD was placed under a mattress and
a microcontroller part was set to slowly inflate the air bellows for
15 minutes so that one side of the mattress was turned and tilted
laterally at least 30°. A volunteer with a body mass index of 20.52
kg/m? lay in the middle of the mattress. A mobile phone with go-
niometer application was used to measure the lateral tilt angle of
the mattress at the shoulder and buttock levels. Mann-Whitney
U test was used to compare weight and thickness between the
mattresses with the angle equal or more than 30° and those with
the angle less than 30°.

Results: Median of the lateral tilt angle was 34.0° (IQR 9.88),
minimum of 22° with a 10-cm and 21.7 kg hard PU foam mat-
tress and maximum of 41.5° with an 8-cm and 4.4 kg PU foam
mattress.Weight of the mattresses tested varied from 4.4 kg to
21.7 kg with median of 9.25 (IQR 9.23) kg. Mean weight of seven
mattresses with the lateral tilt at 30° was lighter than the mean
weight of the three other mattresses with the angle less than 30°
(8.4 kg vs 17.1 kg, p 0.033, Mann-Whitney U test).
Conclusion: The prototype of automatic mattress turning de-
vice could efficiently lift one side of the hospital mattress so that
the lateral tilt was about 30°. In practice one should be aware that
the mattress weight could limit its efficiency in turning a patient
to a required lateral tilt position for pressure injury prevention.

Keywords: mattress, turning device, assistive device, pressure
injury, prevention
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Figure 1. A sketch showing inflated air bellows (a small one on the left and a large one on the right) lifting the right side of the mattress up and turning
the mattress to a lateral tilt angle (¥) about 30° (A = inflated air bellows, B = deflated air bellows, C = mattress)

-103-

LmIanTHuYaIs 2561; 28(3)



N 30 eeen (Assegiuinty 37 een) Suwintdosndy
nauiyuBestiosndn 30 o (Adseguwiniu 28 een) (g
M5 2) Banstuegiaiiduddn mnfinsandisegiu
MINVINGUNWNNIINGUUSIABY 2 1 dIUAUNUIVOS
fusuiliunnsnstussrinaaesngy  dlednisieYaniildvindi
uaulngiameiviianindgiinuegnademuidsithmdnunn
SaviliAnyuuounzuaddtos fafu fusuugunsniafinies
fuhetewanmslusiRidesiinmnnitueusitmiinenniiu

vnAueRasde iU theniumindauin - duluy

|

aunsaliasuesiavansiiusednsawlunswandmseld densal

Va

il fAselsvinisvaaeuwdiiuauUnd 20 Au Geiimiinea q
fu Tnethuiinanniian 98 nn. wazthwiiniads 64.3 nn. Tng
usuvuiuouIaT g @duil 1 Tumsieit 1) dunuugunsel
iudestiannsandninzuadduuBessana 30 owm au
fifoansuazussnafiunsegnuinansegaldnssivumiuuas
funvanadluvimzuas  dauusenaiitunsgndnsasnnuisdu

widveglunauinlidudunse® dulu  dethuanisdinwain

nsfnwasiuaznounthiinuszanaiu Juadudnudngiunia

9

guduirduuuugunsalidsudesiUlsiotiendndidnludfdl

2 =)

fusvansnmmyuiivousuniuliusvana 30 s uazte
wannzuasataeldvne fudtaeiiimiingailaihu 100 nn,
warfiueuiifihwinlinnn  Ssludegiufiueudmiuidedulss
werunadiulngidmidnlsiAu 16 nn. (edl 1) eghalsiiany
asfilsiaussfusenisdndvesiiuoudeeadululédng
vsuiitidudsznoulensniniinnuudaiusoussdaldunn au
peaslalannsnienvuzusadiudenisinldvinliuousniuls
towviliAmmdesiosadluie  mnitueuuszneuludele
urwdniivunuardautuealimnzaniiorligunsaliatunies
faetaewandasaludfviad  uazanUssiuiieideiaue
dsulsmerniade Miiuouiivhanrleshlndgiimuiuiiae
fifosusuuy

dmsunsimususuusiall ArsUsulvinsauAuLsIiuay

Whgeanlvidnateszauiieligeauneandunazaiusasn

Table 1. Characteristics of all 10 hospital mattresses and lateral tilt angle of each mattress

No. Materials Thickness (cm) Weight (kg) Lateral tilt angle (°) Brand name
1 PU 10 6.0 37.0 Lundal
2 PU 5 13.7 29.0 Rainbow
3 PU 10 8.0 33.0 Paramount
4 PU 10 7.7 32.0 NA
5 PU 8 44 41.0 NA
6 PU 10 217 22.0 NA
7 PU + fiber 8 10.5 39.0 NA
8 PU + fiber 8 15.7 35.0 NA
9 PU + fiber 8 15.8 28.0 NA
10 PU + fiber 8 6.8 38.5 NA

PU, polyurethane; NA, not available

Table 2. Comparison of mattress weight and thickness between the mattresses with the lateral tilt angle equal or more than

30° and those with lateral tilt angle less than 30°

Lateral tilt angle

Statistical test

equal or more than 30° less than 30° p-value
(n=7) (n=3)

Materials (PU : Mixed) 4:3 2:1 0.778 Chi square test

Lateral tilt angle
Mean (SD) 36.57 (3.42) 26.33 (3.79) 0.017* Mann-Whitney U
Median (IQR) 37 (6) 28 (-) test
Range 32-41 22-29

Weight (kg)
Mean (SD) 8.44 (3.71) 17.07 (4.15) 0.33* Mann-Whitney U
Median (IQR) 7.7(4.5) 15.8 () test
Range 4.4-15.7 13.7-21.7

Thickness (cm)
Mean (SD) 8.86 (1.07) 7.67(2.52) 0.517 Mann-Whitney U
Median (IQR) 8(2) 8(-) test
Range 8-10 5-10

PU, polyurethane; *significant level at p<0.05
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