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 Gula darah, kolesterol, dan asam urat tinggi adalah penyakit tidak 
menular dan menjadi salah satu penyebab kematian di dunia. 
Umumnya, penyakit ini sangat rentan diderita oleh masyarakat 
lansia. Salah satu pemeriksaan untuk memantau kadar gula darah, 
kolesterol, dan asam urat adalah dengan alat tes sekali pakai 
secara invasif. Metode ini tidak efisien karena menyebabkan resiko 
infeksi, menambah limbah medis dan biaya yang cukup mahal. 
Mahasiswa kuliah kerja nyata Universitas Islam Negeri Walisongo 
Semarang kelompok 53 mengadakan pemeriksaan gratis di desa 
Krandon sebagai upaya melaksanakan pengabdian masyarakat 
melalui teknologi tepat guna di bidang kesehatan. Alat 
pemeriksaan dibuat oleh dosen dan mahasiswa menggunakan 
metode non-invasif (tanpa melukai tubuh). Berdasarkan hasil 
wawancara mahasiswa kepada masyarakat dan petugas 
kesehatan, program kerja ini mendapat respon yang baik karena 
pemeriksaan tidak menimbulkan rasa perih dan membantu 
mengurangi limbah medis di lingkungan. 
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 High blood sugar, cholesterol and uric acid are non-communicable 
diseases and are one of the causes of death in the world. 
Generally, this disease is very susceptible to be suffered by the 
elderly. One of the tests to monitor blood sugar, cholesterol, and 
uric acid levels is with an invasive disposable test kit. This method 
is inefficient because it causes the risk of infection, increases 
medical waste and is quite expensive. Real work students from 
Walisongo State Islamic University Semarang group 53 held a free 
examination in Krandon Village as an effort to carry out community 
service through appropriate technology in the health sector. 
Examination tools are made by lecturers and students using non-
invasive methods (without injuring the body). Based on the results 
of student interviews with the community and health workers, this 
work program received a good response because the examination 
did not cause pain and helped reduce medical waste in the 
environment. 
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1. Introduction 

Diabetes is one of the non-communicable diseases that is a major contributor to death in the 

world. Data from WHO, states that 70% of deaths are caused by non-communicable diseases such 
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as Diabetes Mellitus (Ente & Islamiyati, 2021). In addition, cholesterol is also the second contributor 

after diabetes. One of the main factors causing hypercholesterolemia or high cholesterol levels is high 

uric acid levels in the human body (Yani, 2015). Based on data from Basic Health Research 

(Riskesdas, 2013), patients with a history of hypercholesterolemia in Indonesia have reached 69.6% 

while 39.6% occurred in a woman. Calculations from these data state that there has been a significant 

increase in the prevalence rate, from 6.9% in 2013 to 8.5% in 2018 (InfoDaTIN, 2013). One of the 

factors that trigger high cholesterol levels is due to high levels of uric acid so that it can cause a buildup 

of uric acid crystals in the body. Uric acid is the end result of the purine metabolism process, which is 

one part of nucleic acids in the nucleus of body cells (Yunita et al., 2018). Increased uric acid causes 

disturbances in the body such as aches and pains in the joints. This disease usually occurs at the age 

of old age, but it is not uncommon for pre-elderly people (Simamora & Saragih, 2019). 

In general, measurements of blood sugar, cholesterol, and uric acid levels are carried out 

invasively (injuring the body) using disposable devices. Sulehu and Senrimang (Sulehu & Senrimang, 

2018) explained in their research that a non-invasive method is an examination method by taking a 

blood sample after pricking a finger with a needle. This measurement certainly causes pain because 

it will injure the skin and can also increase medical waste (Deviana et al., 2020). Invasive examination, 

can allow the risk of infection when the needle is in direct contact with the tissue, so this method is 

considered less effective to use. The World Health Organization (2013) states that exposure to blood 

by needle sticks can increase the risk of viral infections such as hepatitis B virus (HBV) by 5-40%, 

hepatitis C (HCV) 3-10% and Human Immune Deficiency Virus (HIV) with 0.2 – 0.5% (Septiani, 2018). 

In addition, measuring blood sugar, cholesterol, and uric acid levels certainly requires not cheap costs 

and can increase the amount of medical waste in the environment. If medical waste is different from 

industrial or domestic waste, more specific waste management is required. However, until now, the 

management of this waste requires high costs and regulations as a condition for management efforts. 

If non-medical waste is mixed with medical waste, it is classified as medical waste, so if it is not 

managed properly it will definitely increase medical waste. This certainly affects the health of waste 

managers, both from the aspect of occupational safety and health as well as from an environmental 

perspective (Adhani, 2018). 

Technological developments in the 5.0 era provide many benefits in all fields. As Allah has 

explained in the Qur'an Surah Yunus verse 101: 

 

ِ السَّمٰوٰتِ  ف ى مَاذاَ انْظرُُوْا قلُِ  وَمَا وَالْْرَْض  يٰتُِ تغُْن ى ۗ  نُوْنَِ لَِّْ قَوْمِ  عَنِْ وَالنُّذرُُِ الْْٰ يُؤْم    

 

Meaning: Say, "Pay attention to what is in the heavens and in the earth!" Signs (of Allah's 

greatness) and messengers are not useful for those who do not believe (Kemenag, 2022). 

 

The verse above explains that even in the Qur'an there are also several animal stories that can 

provide lessons in everyday life. The diversity of these lessons suggests to us that God has ordered 

humans to pay attention to phenomena in the environment that are signs of God's greatness. This 

phenomenon is not only observed with the eyes of the head, but also researched, studied, and 

analyzed. This is a form of developing science and technology in this increasingly advanced era so 

that it can be used by many people (Qismah, 2012).  
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Previous research was conducted by Mahaendrajaya, Hidayanto, and Arifin (Marhaendrajaya et 

al., 2017) with the manufacture of a cholesterol level measuring instrument and Sulistyani, Yulianto 

and Syaifudin (2017) a non-invasive measuring blood sugar level using an oximeter sensor and both 

produce an accuracy value of up to 96%. Therefore, students of the State Islamic University of 

Walisongo Semarang innovated by making appropriate technology tools as a means of measuring 

blood sugar, cholesterol, and uric acid levels which were carried out non-invasively, namely not 

injuring the patient's skin. This tool is a development of previous research by Nurma'atin (2021), which 

is a non-invasive blood cholesterol detection tool with a telemedicine system. The use of the oximeter 

sensor on the prototype tool produces an accuracy value of 99.74%. 

After previous trials, the correlation coefficient for blood sugar tests was 0.9282, cholesterol was 

0.9614, and uric acid was 0.8548. This tool shows great potential to measure blood sugar, cholesterol, 

uric acid levels with non-invasive methods because the correlation coefficient is more than 0.8 

(Arisandy, 2013). This tool can reduce medical waste in the surrounding environment, because it can 

be used continuously without having to replace the lancet needle. In addition, considering that medical 

waste in Indonesia continues to increase from year to year (CNN Indonesia, 2021), this tool can be a 

solution as an effort to reduce medical waste in the surrounding environment in order to realize the 

Go Green Movement implemented by the Walisongo State Islamic University campus, Semarang. 

alone. 

Devotion itself is a form of students in practicing and cultivating science and technology as a form 

of advancing community welfare (Ristekdikti, 2021). Therefore, group 53 students of the Special 

Mission Real Work Lecture at Walisongo State Islamic University Semarang contributed to community 

service through the application of appropriate technology by providing free examinations including 

measuring blood sugar, cholesterol, and uric acid using non-invasive methods (without injuring the 

body). This tool was designed by lecturers and students of the State Islamic University of Walisongo 

Semarang, which is a non-invasive measuring tool for blood sugar, cholesterol, and uric acid. 

 

2. Methods 

This community service activity by community service program students is a manifestation of 
efforts to prosper the village community through various types of work programs, especially public 
health. Seeing the many impacts caused by the COVID-19 pandemic starting from health, economy, 
to the environment. As a community service effort in the field of health and the environment, 
community service program students contribute to the provision of free examinations with the target 
audience of the elderly. The implementation of this activity was carried out on Tuesday, July 13, 2022 
in Krandon Village, Guntur District, Demak Regency. 

This service is carried out to the surrounding community by utilizing a free blood sugar, 
cholesterol, and uric acid detection measuring device using a non-invasive method. This is very helpful 
for the local community and local medical personnel because the measurements are carried out at no 
cost and do not leave pain due to needle sticks. In addition, the presence of non-invasive 
measurement tools can reduce medical waste in the surrounding environment. 
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Figure 1. Non-invasive 3 in 1 measuring tool 

 
The working principle of this non-invasive tool is to measure blood sugar, cholesterol and uric 

acid levels by utilizing the characteristics of infrared absorption and red LED on the DS-100A oximeter 
sensor (Nugroho, 2019; Umar & Amin, 2019). Power on all transmitter circuits, using a power bank to 
reduce battery waste. After the tool is on as shown in Figure 1, the Arduino Uno R3 microcontroller 
will send data during measurements and convert analog data into digital data (Handoko, 2017; 
Susanto et al., 2013). The results of the examination of blood sugar, cholesterol, and uric acid levels 
will be displayed on a 20x4 LCD screen. 

  
3. Results and Discussion 

Free health check is one of the programs that is carried out routinely once a month by one of the 

villages in Demak Regency, namely Krandon Village. This program is highly recommended to be 

carried out considering the importance of maintaining health as a form of the Healthy Living 

Community Movement (Germas) which was instructed by the President of the Republic of Indonesia 

in 2017. The purpose of this movement is as an effort to reduce the cost of health services, improve 

health status, and community productivity (Presiden RI 2017). Germas activities can be realized 

through: 

1. Increase community activities in physical form 

2. Providing healthy food and accelerating nutrition improvement programs 

3. Improve a healthy lifestyle 

4. Improve the quality of the surrounding environment 

5. Improve disease prevention and early detection 

6. Increase learning about healthy lifestyles (Kemenkes RI, 2017). 

These free check-ups include measuring height and weight, measuring blood pressure, and 

measuring blood sugar, cholesterol, and uric acid levels. Some students helped in measuring height 

and weight, while others carried out examinations using non-invasive methods as shown in Figure 2. 

After measuring 56 communities targeting the elderly, the results showed that the majority of Krandon 

villagers had blood sugar levels, and high cholesterol in both men and women. In addition to 

examinations, health workers also provide medicine and food to help heal the diseases experienced 

by the community and provide explanations regarding foods that must be consumed or avoided to 

help the healing process. 
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(a) 

 

 

(b) 

Figure 2. Free health checks on the measurement of (a) height and weight (b) blood sugar, 

cholesterol and uric acid levels using non-invasive tools by community service program students. 

Based on the results of student interviews with several communities and health workers, this work 

program received a very good response. They feel very helpful from this activity, because the 

examination does not cause pain in the skin. The impact of this measurement can also reduce medical 

waste in the surrounding environment. This is because medical waste can interfere with health both 

in terms of individuals and the surrounding community (Salam, 2018). Considering the importance of 

efforts to reduce the amount of waste in the environment, especially medical waste which began to 

increase after the COVID-19 pandemic (APBN, 2022). 

However, the constraint of the examination using this non-invasive tool is the inaccuracy when 

measuring blood sugar and high cholesterol. This is due to the limitations of the tool that can only 

detect at low levels. This limitation occurs because when performing the calibration test only uses low 

blood sugar and cholesterol levels. Therefore, when the tool is used to detect high levels, the results 

that appear are not in accordance with disposable test kits using non-invasive methods. So, this tool 

can only be used for measuring normal blood sugar and cholesterol levels. 

Many students have done services related to appropriate technology, both in the fields of 

environment, economy, and health. As done by Rifqiawan (2015) through the "Vetiver Grass" 

technology as an effort to mitigate landslides in the Beringin area, Ngaliyan. In addition to the 

environmental field, the use of appropriate technology can also be carried out in the economic field, 

as has been done by Sugiyanti (2015) through the "MAP (Modified Atmosphere Packaging)" 
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packaging technology as an effort to increase community productivity by utilizing mocaf flour in 

Meteseh village, Kendal. Community service through appropriate technology can also be carried out 

in the health sector, such as the application of a syringe crusher by Pamuji, Kusuma and Prayogo 

(2019) at the UPTD Puskesmas Sumberberas Banyuwangi. Therefore, group 53 students of the 

Walisongo State Islamic University community service program also held free checks for blood sugar, 

cholesterol, and uric acid levels with a non-invasive method. The activity received a good response 

from the community, and they gave a positive response regarding the things ordered by the health 

workers and thanked the students for contributing through the provision of free examinations. 

 

4. Conclusion of Activity Results 

Community service activities based on the application of appropriate technology in the health 

sector are very helpful for the community, especially in Krandon Village, both in terms of individuals 

and the environment. This non-invasive measuring tool for blood sugar, cholesterol and uric acid levels 

makes them not hesitate and be afraid to have an examination because it is painless and prevents 

infection and can help reduce medical waste in the environment. This activity can also support the 

healthy living community movement (Germas) because it implements disease prevention and early 

detection and improves environmental quality by reducing medical waste. The success of this work 

program also looks more real when it gets a positive response from the community. 

 

5. References 

Adhani, R. (2018). Pengelolaan Limbah Medis. In Global Shadows: Africa in the Neoliberal World 
Order (Vol. 44, Issue 2). 

APBN, B. (2022). Pengelolaan Limbah Medis pada Pandemi Covid-19. VII(April), p.8. 

Arisandy, D. (2013). Hubungan Penguasaan Mata Kuliah Rencana Anggaran Biaya Dengan 
Penyelesaian Tugas Mata Kuliah Manajemen Konstruksi. 

CNN Indonesia. (2021). Limbah Medis Berbahaya Capai 20 Ribu Ton Selama Pandemi Covid. 

Deviana, Y., Wijanarko, H., & Kamarudin. (2020). Analisis Pengukur Kadar Gula Dalam Darah Secara 
Non-invasive. Journal of Applied Sciences, Electrical Engineering and Computer Technologhy 
(ASEECT), 1(2), 26–31. 

Ente, D. R., & Islamiyati, A. (2021). Pengaruh Indeks Massa Tubuh dan Trigliserida Terhadap Gula 
Darah dengan Model Regresi Nonparametrik Spline Biprediktor. 2(2), 71–79. 
https://doi.org/10.20956/ejsa.v2i2.10262 

Handoko, P. (2017). Sistem Kendali Perangkat Elektronika Monolitik Berbasis Arduino Uno R3. 
November, 1–2. 

InfoDaTIN. (2013). Infodatin-Diabetes. 

Kemenag. (2022). Qur’an Kemenag. 



MADANI 
Jurnal Pengabdian Masyarakat dan Kewirausahaan 

Vol. 01, No. 04, Juli, 2023, pp. 156 – 163 
 

Page | 162  
 

Kemenkes RI. (2017). Buku Panduan GERMAS (Gerakan Masyarakat Hidup Sehat). Warta Kesmas, 
1(kesehatan masyarakat), 27. 

Marhaendrajaya, I., Hidayanto, E., & Arifin, Z. (2017). Desain dan realisasi alat pengukur kandungan 
kolesterol dalam darah non- invasive. Youngster Physics Journal, 6(3), 290–295. 

Nugroho, C. R. (2019). Alat Pengukur Saturasi Oksigen Dalam Darah Menggunakan Metode Ppg 
Reflectance Pada Sensor Max30100. 73. 

Nurma’atin, T. (2021). Non-Invasive Menggunakan Sistem Telemedika Berbasis IoT. 

Pamuji, D. R., Kusuma, D. H., & Prayogo, G. S. (2019). Suntik Di Uptd Puskesmas Semberberas 
Muncar Banyuwangi. Jurnal Pengabdian Masyarakat, 4(2), 137–140. 

Qismah, Q. (2012). Relasi Manusia dan Hewan dalam Al-Qur’an (Tela’ah Kisah Nabi Sulaiman dan 
Hewan Dalam Surat an-Naml ). In Eprints Walisongo. 

RI, P. (2017). Instruksi Presiden Republik Indonesia Nomor 1 Tahun 2017 tentang Gerakan 
Masyarakat Hidup Sehat. Prosiding Seminar Nasional Unimus, 3, 518–525. 

Rifqiawan, R. A. (2015). Mitigasi Bencana Longsor Di Kawasan Perumnas Bukit Beringin Lestari, 
Gondoriyo, Ngaliyan, Semarang Dengan Menggunakan Vetiver Grass Technology. Dimas: 
Jurnal Pemikiran Agama Untuk Pemberdayaan, 15, 32. 

Riskesdas. (2013). Riset Kesehatan Dasar. Science, 127(3309), 1275–1279. 
https://doi.org/10.1126/science.127.3309.1275 

Ristekdikti. (2021). Pengabdian MAsyarakat. In J-Dinamika : Jurnal Pengabdian Masyarakat (Vol. 6, 
Issue 1). 

Salam, F. (2018). Pengelolaan limbah medis menurut Peraturan Daerah Kota Malang Nomor 14 tahun 
2001 dan fiqh lingkungan: Studi di Klinik Daqu Sehat Malang. 

Septiani, H. (2018). Studi Pengendalian Kejadian Tertusuk Jarum Suntik Pada Petugas Instalasi 
Gawat Darurat Rsup Dr. Wahidin Sudirohusodo Kota Makassar. In Uam (Issue 63). 

Simamora, R. H., & Saragih, E. (2019). Penyuluhan kesehatan masyarakat : Penatalaksanaan 
perawatan penderita asam urat menggunakan media audiovisual Public health counseling : 
Management of care for gout patients using audiovisual media. 6(1), 24–31. 

Sugiyanti, D. (2015). Pemanfaatan Teknologi Kemas MAP (Modified Atmosphere Packaging) Untuk 
Peningkatan Ekonomi Produktif Masyarakat Penghasil Tepung Mocaf (Modified Cassava Flour) 
Di Desa Meteseh Kec. Boja Kab. Kendal. Dimas, 15(1), 1–18. 

Sulehu, M., & Senrimang, A. H. (2018). Program Aplikasi Alat Pengukur Kadar Glukosa Dalam Darah 
Non Invasive Bebasis Desktop. Inspiration : Jurnal Teknologi Informasi Dan Komunikasi, 8(1), 
16–24. https://doi.org/10.35585/inspir.v8i2.2454 

Sulistyani, W., Yulianto, E., & Syaifudin. (2017). Alat Uji Kadar Gula Dalam Darah Secara Non-
Invasive. 1–8. 



MADANI 
Jurnal Pengabdian Masyarakat dan Kewirausahaan 

Vol. 01, No. 04, Juli, 2023, pp. 156 – 163 
 

Page | 163  
 

Susanto, H., Pramana, R., & Mujahidin, M. (2013). Perancangan Sistem Telemetri Wireless Untuk 
Mengukur Suhu Dan Kelembaban Berbasis Arduino Uno R3 Atmega328P Dan Xbee Pro. 
Jurusan Teknik Elektro, Fakultas Teknik, Universitas Maritim Raja Ali Haji, 4(1), 12. 

Umar, U., & Amin, I. (2019). Monitoring Kadar Glukosa Darah Non-Invasif Menggunakan Sensor 
Photoacoutic. Celebes Health Journal, 1(2), 99–111. 

Yani, M. (2015). Mengendalikan Kadar Kolesterol Pada Hiperkolesterolemia. Jurnal Olahraga 
Prestasi, 11(2), 115737. https://doi.org/10.21831/jorpres.v11i2.5749 

Yunita, E. P., Fitriana, D. I., & Gunawan, A. (2018). Hubungan antara Obesitas , Konsumsi Tinggi 
Purin , dan Pengobatan terhadap Kadar Asam Urat dengan Penggunaan Allopurinol pada 
Pasien Hiperurisemia Associations between Obesity , High Purine Consumptions , and 
Medications on Uric Acid Level with the Use of. 7(1). https://doi.org/10.15416/ijcp.2018.7.1.1 

 
 


