Life Sciences and Environment Journal 2021; 22(2): 224-237

nMseanuuukazauesasiayuesmdmiudslsunduiiaues
watlasiunazausulunsInanfsuezge
DESIGN AND BUILD THE ANGLE METER FOR THE BED OF
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Abstract

This research aimed to design and build the angle meter for the bed of
traumatic brain injury patients to prevent increased intracranial pressure. The objective is
to facilitate the nurses to adjust the bed head angle to 30 degrees, according to the
medical guideline for preventing increased intracranial pressure. The angle meter
consists of 2 main parts: the angle measuring device and the angle reading device. The
first part is attached to the head of the bed to measure angles. The second part is
divided into 2 units depending on the connection types, connected by wiring system
and by smartphone with the application installed and Bluetooth enabled. Therefore,
users can choose to use the angle meter in 2 ways. The research method was divided
into 2 steps. The first step was to test the performance of the angle meter, which consists
of the Bluetooth signal strength test at a distance of 3 meters. Accuracy percentage
test with calibration was conducted by calibrating meter from a calibration laboratory
according to ISO 17025. Precision test was performed by repeating measurements at a 30-
degree angle for 5 times The second step was a survey of the satisfaction of 10
nurses after using an angle meter. It was found that the angle meter has a Bluetooth
signal strength of more than -86 dBm. It has a 100% accuracy percentage and the
precision of 1. In addition, the nurses had the highest level of satisfaction at the

average score of 4.615 after using the angle meter.

Keywords: Angle meter, Bed of traumatic brain injury patients, Increased intracranial

pressure
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Figure 2 Structure of the angle meter for the bed of traumatic brain injury patients

to prevent IICP
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Figure 3 The angle measuring device
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Figure 6 Angle reading via smart phone
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Table 2 Percent accuracy test result of the angle meter

y X
(Degree) Use wires Use bluetooth
Degree %Accuracy Degree %Accuracy

20 20 100 20 100
25 25 100 25 100
30 30 100 30 100
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40 40 100 a0 100

I v

NN 2 (Table 2) Wiuld iwdesiayuosmdmiudesisuaduiiaues (x)
Adeusefemesnhauniniayuesmldnssiuieiedioln (1) Akumsasuiiisuiriosdedn
nesUfURnsaeuTiBunIuNInTgIU 1SO 17025 feaziiulaainiosidudninuuaiugilu
M5¥nfl 100 Wesldusinnsuosm ‘uaﬂmﬂﬁll,ﬂ%"aﬁﬂgummé’m%Lami{ﬂwmmL%Uﬁamm (x)
Adeusemessuudyanalfaneugyviannsaiaguesmidnssiuedosia () Akunsasy
\isuindesinnesdjiRntsasuifiouniuannsgiu IS0 17025  wuifu fsazifiuldain
Weddudmuiiugil 100 Wesidudynuuesn

3. WAMINAADUANLITIBINTIVDIAR DT IALD YN
dusunmsnaaeulutuneuiivzutsnsnaasusenifiu 2 Uuuu fo managey
inFesinyuesmlunsdifeudeeaediihmiugn 3 lwas sewivgunsalinuesniugunsel
g1uAymedAn Lazmsnageulaiesinyuesmlunsdifessosossuudyanaliaisugywd
gUnsnifmasmagvinannainseln 3 wes einanismadeuanuilsmssvauaiesinym

permuanslilunsnad 3 (Table 3) wail

Table 3 Precision test result of the angle meter
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