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Abstract- Lifestyle Healthy is aspect crucial in maintain mental and physical
health. Lifestyle covering various activities carried out daily like eat, exercise
physical, sleep, etc. Lifestyle can become reason death someone. Besides pattern
life, health is also influenced by genetic factors, one of which is diseases that are
influenced by genetic factors are disease heart disease caused by chromosome
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mutations and known as with designation disease heart congenital. Disease heatt
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default must detected as eatly as maybe for the doctor can give maintenance
medical as soon as possible maybe. Research this aiming for develop tool
measuring health heart that can measure three component marker disease heart

Vol. 2 among them temperature body, saturation oxygen as well as beat heart with using
No. 4 the MAX30100 sensor with use design Research and Development reseatch.

Based on mark accuracy obtained so can stated that tool measuring health
© 2024 The Authors. developed heart using the MAX30100 sensor is feasible used by humans.
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1 Introduction

Lifestyle Healthy is style life that cares all aspect condition health somebody (Prananda et al., 2023;
Shofani et al., 2021). No only question food, but also habits somebody in undergo style life. Health is
investment the best and is matter important to support all activities and activities that are carried out
(Sumarwati et al., 2022). Lifestyle healthy is aspect crucial in maintain mental and physical health. Lifestyle
covering various activities carried out daily like eat, exercise physical, sleep, and others (Shofani et al., 2021).
Lifestyle can become reason death somebody (Tang et al., 2024). Lifestyle that is not healthy can cause
impact bad for health man (Wilanda et al., 2024). An unhealthy lifestyle Healthy associated with increasing
risk poor health and well-being, which leads to suffering individual and decline productivity (Ullberg et al.,
2024).

Behavior style life like use tobacco, lack of activity physical, pattern eat no healthy, and use alcohol is
behavior that can lower health and ability physique somebody (Dunn et al., 2024; Holder, 2019). Besides
pattern life, health is also influenced by genetic factors, one of which is diseases that are influenced by
genetic factors are disease heart disease caused by chromosome mutations and known as with designation
disease heart default (Ahmed et al., 2024; Dunn et al., 2024). Disease heart is reason main deaths worldwide
(Tada et al., 2022). Disease heart default or congenital heart disease (CHD) is abnormality structure or
function heart that occurs since born (Lydia Lestari, 2023; Sessa et al., 2024; Ummah, 2019). Abnormalities
This caused by a failure in the formation process heart at the moment fetus develop in content (Ummah,
2019). Disease heart default can marked with beat heart no regular (arrhythmia), fever, dizziness and ease
tired, difficult breathe or shortness of breath, swelling (edema) in the feet, ankles, or hands, skin colored
bluish (cyanosis) and easy faint (Lydia Lestari, 2023).

Disease heart default must detect as eatly as maybe for the doctor can give maintenance medical as soon as
possible maybe. This is important for prevent the occurrence complications disease serious until death.
One of the way that can used is with do checking level oxygen and pulse heart body with using an oximeter
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(Dwipayana et al., 2022). Checking this use sensor components. Oximeter is tool gauge level oxygen in
blood and and measuring beat heart (Kemalasari & Rochmad, 2022). Based on research conducted by
Kemalasari (2022) state that the use of the Max30100 sensor has the average percentage error is 0.84% for
measurement SpO2 levels, and 1.6% for measurement beat heart, and tools can detect there was 1 person
whose SpO2 level was below 90% so can stated that the max30100 sensor is effectiv used for detect disease
heart default. Based on background the back that has been outlined so researcher interested for develop
tool measuring health heart that can measure three component marker disease heart among them
temperature body, saturation oxygen as well as beat heart with using max 30100 sensor. It is expected with
development tool this can detect indicator symptoms disease heart with more accurate and simple.

2  Research Methodology

Study in development tool measuring health heart non-invasively conducted by researchers use design
Research and Development. Research and Development is a the method used with focus the main thing is
produce a product (Sugiyono, 2017). Research done with through stage design, manufacture, and testing

tool.

2.1 Tool Design

At the stage design, researcher make a Hardware design Measuring tools health heart non-invasively can

see in figure 1.
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Figure 1. Design tool measuring health heart

Based on image 1, we can see that Arduino, OLED and MAX30100 sensor are interconnected connected
by cables. Components main used in study this is the Max30100 sensor, arduino uno and oled. Measuring
tool the utilizing the integrated Max 30100 sensor with Arduino For detects and processes measurement
data. The Max 30100 sensor is an optical sensor that uses two LEDs, namely the red LED and the infrared
LED, which function as functioning transmitter and photodiode as a photodetector. The MAX30100
sensor uses red LED and infrared LED because oxyhemoglobin (HbO,) namely hemoglobin
bindingoxygen (Oz), absorbs more lots infrared light and passes through more lots light red. While
deoxyhemoglobin (RHb) namely hemoglobin binding carbon dioxide (CO3) and releases O, will absorb
more lots light red and miss more lots infrared light (Kemalasari & Rochmad, 2022).

Arduino acts as an open source electronic prototype (Martinez et al., 2023). Arduino is a combination of
hardware and a sophisticated Integrated Development Environment (IDE). IDE is a software that plays a
very important role in writing programs, compiling them into binaries and uploading them to
microcontroller memory (Sutono & Al Anwar, 2020). The MAX30100 sensor reading will be forwarded to
the microcontroller with the parameters that have been set. While the OLED is used as a screen to display

measurement data.
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2.2 Tool Making

Stage Making done with assembling hardware tools integrated heart health measure with upload the
program via arduino software. When the sensor detects existence change and reflection light, arduino
software will display data and output will displayed on the LCD.

2.3 Tool Testing

Stage the first thing to do for test tool measuring health is through stage calibration. Calibration functioning
For increase quality in data (Ionascu et al., 2021). At the stage calibration, data collection for calibration
done with take sample blood from volunteer sample for tested level oxygen, pulse heart as well as
temperature body invasively using an oximeter and a regular thermometer. Blood pressure data oxygen,
pulse heart as well as temperature the body that has been taken use invasive methods then compared to
with testing level oxygen , pulse heart as well as temperature body use Heart health tools that have
developed (Ionascu et al., 2021). The data obtained then processed in a way statistic with linear trade line
analysis for get mark correlation. Researchers do testing tool with compare results measurement level
oxygen, pulse heart as well as temperature body to 5 volunteers in a non-invasive manner. Compatison
results measurement from second method the done for know level accuracy tool measuring health the heart
that has developed as alternative tool medical for measure oxygen, pulse heart as well as temperature body.
Accuracy tool measuring health heart analyzed with look for the relative error for each measurement level
oxygen, pulse heart as well as temperature body sample. Error value obtained through equation (1) as
following (Shofani et al., 2021):

. Meassured Error—Expected Value
Relative Error = P 5 T00% woveeseeeeeeesseeeessssseeess s wosssssseesssssseessssssseessesnree )

Actual Value

3  Results and Discussion

Heart Health measuring tool developed in study this can seen as in figure 2.

Alat Ukur Kesehatan Jantung

SpO2 — Saturasi Oksigen (mmHg)

BPM — Detak Jantung Permenit
SUHU = Suhu Tubuh (C)

Figure 2. Hardware tools measure heart health
Figure 1 shows series and display from tool measuring health heart. When the sensor reads reflection light
from finger patient, then Oled will display reading level testing saturation oxygen (SpO2) next to right part
top, beat heart rate per minute (BPM) next to left part top and temperature body in the left below. Heart

3
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health measuring instrument testing this done with compare the result data measurement use tool developed
measure with a regular oximeter and thermometer used in clinics or hospital. Next, with compare results
measurement between tool said, then can know how much big accuracy tool measuring health developed
heart in measure saturation oxygen, pulse heart and temperature body patient.

Measurement results use tool measure heart health show existence difference mark results measurement on
each sample. Reading results measurement saturation oxygen, pulse heart and temperature body on tool
this utilizes the MAX30100 sensor as one of the infrared sensors. The princip work from the MAX30100
alone is with detect color light hemoglobin in body human. Infrared LEDs play a role as a transmitter (send
the signal) from absorption color and intensity infrared rays of the object. Signal the will received by the
phototransistor LED and forwarded to arduino for do reading results measurement.

3.1 Measurement results Saturation Oxygen (SpO2)

Stage beginning measuring instrument testing health heart as tool detection level saturation oxygen is tested

to 5 samples for calibration tools. As for the sample taken in a way random consisting of over 3 women

and 2 men with range age 20-40 years. The results measurements obtained can see as in table 1 below:
Table 1. Measurement Results saturation oxygen (SpO2)

Heart Health Measuring

No Instrument (mmHg) Oximeter (mmHg) Error (%)

1 93 97 4.30
2 95 96 1.05
3 94 94 0.00
4 95 97 2.10
5 97 94 3.19

Average 2.12

Accuracy 97.88

Table 1 shows the measurement data. level saturation oxygen (SpO2) to 5 samples with average tool error
result by 2.12%. Measurement level saturation oxygen (SpOZ2) using a measuring tool developed own
accuracy by 97.88%. Based on minister of health regulation no. 20 of 2022 states that tool proper medical
used by humans is a tool that has accuracy more from 95% (Kemenkes, 2022). Then tool measure heart
health can stated fulfil standard tool proper medical used by humans. Based on results analysis conducted
by researchers, differences results measurements that occur between tool heart health measure developed
with an oximeter due to some factors including error reading scale when measuring , the difference accuracy
tool and environmental factors (Anonym, 2022).

3.2 Measurement results Beat Heart (BPM)

Stage beginning testing tool measuring health heart as tool detection beat heart rate (BPM) is tested to 5
samples for calibration tools. As for the sample taken in a way random consisting of over 3 women and 2
men with range age 20-40 years. The results measurements obtained can see as in table 2 below:

Table 2. Measurement Results Beat heart rate (BPM)
Heart Health Measuring

No Instrument (BPM) Oximeter (BPM) Error (%)
! 76 79 3.94
2 %6 97 1.04
> 2 74 2.77
* 77 75 2.66
> 87 86 116
Average 231
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Accuracy 97.69
Table 2 shows the measurement data. beat heart rate (BPM) to 5 samples with average tool error result by

2.31%. Measurement beat heart use tool developed measure own accuracy by 97.69%. Based on minister
of health regulation No. 20 of 2022 states that tool proper medical used by humans is a tool that has
accuracy more from 95% (Kemenkes, 2022). Then tool measure heart health can stated fulfil standard tool
proper medical used by humans. Based on results analysis conducted by researchers, differences results
measurements that occur between tool heart health measure developed with an oximeter due to some
factors including error reading scale when measuring, the difference accuracy tool and environmental
factors (Anonym, 2022).

3.3 Measurement results Temperature Body
Stage beginning testing tool measuring health heart as tool detection temperature body tested to 5 samples
for calibration tools. As for the sample taken in a way random consisting of over 3 women and 2 men with
range age 20-40 years. The results measurements obtained can see as in table 3 below:

Table 3. Measurement Results Temperature Body

Heart Health Measuring
No Thermometer (° C) Error (%)
Instrument (° C)

1 34.00 34.40 1.17
2 34.80 34.60 0.57
3 33.50 34.00 1.49
4 32.50 34.00 4.61
5 32.00 31.87 0.40

Average 1.64

Accuracy 98.36

Table 3 shows the measurement data. temperature body to 5 samples with average tool error result by
1.64%. Measurement beat heart use tool developed measure own accuracy by 98.36%. Based on minister
of health regulation No. 20 of 2022 states that tool proper medical used by humans is a tool that has
accuracy more from 95% (Kemenkes, 2022). Then tool measure heart health can stated fulfil standard tool
proper medical used by human. Based on results analysis conducted by researchers, differences results
measurements that occur between tool heart health measure developed with thermometer due to some
factors including error reading scale when measurement, difference accuracy tool and environmental factors
(Anonym, 2022).

Based on third results measurements that have been done can stated that accuracy measurement
temperature body more tall compared to measurement saturation oxygen and pulse heart. This is in line
with research conducted by Septiar Rizkiansyah Sunarto (2024) which states that the MAX30100 sensor
produces greater accuracy high on measurement temperature body compared to measurements saturation
oxygen (SpO2) and heart rate heart. Based on analysis conducted matter this due to the measurement
temperature body, skin measured direct touch with the developed sensor, while in the measurement
saturation oxygen and pulse heart there is space between the sensor and the skin so that allow existence the
light reflected by the LED (infrared) is scattered before reflected sensor. In the measurement temperature
body this obtained more value low compared to with normal temperature ranges from 37 ° C (Atosuo et
al., 2024). This is due to the measurement temperature the done in the mouth (oral) or armpit, while the
heart health device that was developed do measurement temperature on the skin (palms hand) so that the

resulting temperature more low.
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4  Conclusion

Development tool measuring health heart use non- invasive method succeed made with use arduino and
MAX30100 sensor. Measurement data level saturation oxygen, pulse heart and temperature body use
method invasive shows good data. Measuring tools health developed heart own mark accuracy tool by
97.88% in test level saturation oxygen (SpO2), 97.69% in measure beat heart and 98.36% in measure
temperature body. Based on mark accuracy obtained so can stated that tool measuring health developed
heart using the MAX30100 sensor is feasible used by humans. With creation development tool measuring
health heart as tool measuring level saturation oxygen, pulse heart and temperature body this so was created
innovation alternative tool measuring easy, cheap, non-invasive medical treatment add accumulation waste

medical and not painless (non- invasive).
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