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Abstract

Blood glucose is a sugar found in the blood that is formed from Carbohydrates in food that are
absorbed in large quantities into the blood and converted in the heart. In blood sampling
alcohol is used to clean and disinfect the skin area before injection. This helps reduce the risk
of infection by killing germs on the skin's surface. This study aims to determine the differences
in the results of glucose level determination using the POCT device on specimens taken when
the finger is dry and when the finger is still wet with 70% alcohol cotton. This study uses a
laboratory experimental research design. The population of this study were students of Stikes
Pantita Husada Bulukumba and the sample of this study was 53 capillary blood samples. The
results of this study indicate that there is a significant difference in glucose levels in specimens
taken when the fingers were dry and those that were still wet with 70% alcohol cotton. The
results of the statistical test show that each data is normally distributed which meets the
requirements for conducting the Wilcoxon test. The final results show a p-value of 0.000 <0.05,
meaning that there is a significant difference in the average or a significant difference in
specimens taken when the fingers were dry and those that were still wet. Conclusion: Based on
the research conducted, it can be concluded that there is a difference in glucose levels between
specimens taken when the fingers were dry and those that were still wet.
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1. Introduction

Blood glucose is a sugar found in the blood that is formed from dietary carbohydrates
and stored in the form of glycogen in the liver and skeletal muscles. Blood glucose levels in
the human body are regulated by various factors, including physical activity, glucose-
regulating hormones, age, stress, and diet. The glucose regulation system involves the liver,
extrahepatic tissue, and hormones such as insulin and glucagon. When blood glucose
concentrations increase, insulin is secreted to lower glucose levels to normal levels.
Conversely, if glucose levels decrease, glucagon is released to increase blood glucose
concentrations (Ugahari & Mewo, 2016). The characteristics of venous blood and capillary
blood have significant differences that affect the sampling process. Venous blood vessels,
which carry blood to the heart, contain blood rich in carbon dioxide. In contrast, capillary
blood vessels consist of a single endothelial layer and a basement membrane, making them
smaller with a diameter of about 5-10 micrometers (M. Ibnu, 2019). In measuring glucose
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levels, capillary blood is often used because of its ease of access and small volume
requirements.

Blood glucose level measurement can be done using various methods, either using
venous blood or capillary blood. The tools that are often used for this measurement are Point
of Care Testing (POCT) and photometers. POCT works based on electrochemical detection
through the glucose oxidase enzyme coated on the membrane strip. This tool offers various
advantages, such as ease of use, fast results, and small blood sample requirements. Due to its
compact size, POCT can be used without the need for a special room, making it suitable for
patient monitoring both in hospitals and at home (Analis et al., 2018). POCT for glucose was
first introduced in 1980 in North America with two main devices, namely the Glucometer
from Bayer and the Accu-Check from Roche. The working principle of this tool uses
biosensor technology that measures the electrical charge resulting from the chemical reaction
between substances in the blood and the reagent strip. The measurement results are converted
into comparable blood glucose levels (Laisouw, 2017). This technology allows for rapid
monitoring of glucose levels, making it a very helpful tool for diabetes management.

The use of 70% alcohol in disinfection before capillary blood sampling is a standard
step to ensure skin cleanliness and reduce the risk of infection. However, if the alcohol
residue does not dry completely, it can cause hemolysis of the sample or affect the results of
blood glucose measurements. Alcohol can also cause excessive pain in patients and alter the
metabolic process of glucose in the body (Laisouw, 2017). Therefore, it is important to
ensure that the disinfected area is completely dry before puncture. The increasing prevalence
of diabetes mellitus globally further emphasizes the importance of accurate monitoring tools.
According to WHO (2021), there are more than 422 million people with diabetes worldwide,
and this number continues to increase. One of the main challenges in diabetes management is
providing accurate and rapid glucose measurement results, which are the basis for effective
medical decision making. POCT is a practical solution for this purpose, but its use still
requires correct procedures so that the results obtained are reliable.

The accuracy of POCT results can be influenced by various factors, with the
technique used for blood sampling being a critical determinant. Klonoff (2019) emphasized
that non-dried alcohol residue left on the skin can mix with capillary blood, leading to sample
dilution and artificially reduced glucose concentrations. This finding underscores the
necessity for stringent adherence to technical procedures during capillary blood collection,
particularly ensuring the skin is dry before the sample is taken. Such attention to detail in
procedural techniques is essential to enhance the reliability and precision of POCT results,
especially in clinical settings where timely and accurate data is critical.

Freckmann et al. (2020) further corroborated this by demonstrating that residual
alcohol on the patient’s skin could introduce significant discrepancies in blood glucose
readings. These errors, albeit procedural, can lead to misdiagnosis or inappropriate
management decisions in diabetic care. For instance, a lower-than-actual glucose reading
might delay necessary interventions, potentially worsening patient outcomes. Such findings
highlight the broader implications of sampling techniques on clinical decision-making,
stressing the importance of standardizing protocols to minimize errors arising from sampling
variability.

Evaluating and implementing the most optimal capillary blood sampling techniques is
imperative to improve the validity of POCT results. In particular, ensuring that the skin is
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adequately dried after disinfection with alcohol should become a standard practice in all
healthcare settings utilizing POCT. This simple procedural adjustment can significantly
reduce variability and enhance the dependability of results. Beyond procedural refinements,
educating healthcare professionals and patients about the impact of sampling errors on
glucose measurements can foster better practices and ultimately improve diabetes care
outcomes.

Another study by Wiencek et al. (2021) emphasized the importance of drying the skin
before blood sampling. This step not only helps to avoid alcohol contamination but also
reduces the risk of hemolysis and pain. However, in daily practice, this step is often neglected
due to time efficiency, especially in emergency situations. POCT has proven its benefits in
diabetes management, but to ensure accurate results, every step of the procedure, including
disinfection and drying, must be carried out in accordance with Good Laboratory Practice
(GLP) guidelines. Non-compliance with SOPs can lead to significant data variability, as
found by Baumstark et al. (2017). This underlines the need for a more in-depth evaluation of
all technical factors involved in capillary blood sampling.

This problem not only affects the accuracy of medical data but also has financial
consequences. Plebani (2020) noted that errors in glucose level measurements can lead to
unnecessary treatment, thereby increasing the burden of health care costs. On the other hand,
inaccurate data can also reduce the level of trust in the POCT device itself. Various efforts
have been made to reduce the impact of external factors on the accuracy of POCT, including
the development of more sophisticated devices. Ginsberg (2021) reported that some modern
POCT devices are designed to detect alcohol residues or other contamination, although this
technology is not yet widely available. Another more practical solution is to ensure adequate
training for health workers in the use of POCT. This study aims to identify differences in
glucose level measurement results using POCT on specimens taken from wet fingers
compared to dry fingers after using 70% alcohol cotton. The results obtained are expected to
provide a scientific basis for optimizing capillary blood sampling procedures. These findings
are also expected to contribute to the development of better standard operating procedures to
improve the accuracy and quality of care for diabetic patients.

2. Methods

This study aims to analyze the differences in the results of determining glucose levels
in specimens taken when the finger is dry compared to the finger that is still wet using 70%
alcohol cotton. This study uses a laboratory experiment method. This method was chosen
because it is able to evaluate the effect of controlled treatment on the results of blood glucose
level measurements. With this method, the study focuses on the effect of sampling techniques
on measurement results using the Point of Care Testing (POCT) tool. Laboratory experiments
were conducted at the Stikes Panrita Husada Bulukumba Laboratory. This laboratory was
chosen because it has adequate facilities and infrastructure to support the analysis process.
The facilities available include calibrated POCT tools, sterile laboratory space, and the
availability of relevant consumables. Controlled laboratory environmental conditions also
ensure the accuracy and reliability of the data obtained.

The population in this study were students of Stikes Panrita Husada Bulukumba with
a total of 653 people. This population was chosen because it is easily accessible, has a
sufficient diversity of physiological conditions to produce representative data, and can meet
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the research inclusion criteria. The research sample consisted of 106 students taken using
purposive sampling techniques based on inclusion and exclusion criteria. The samples were
divided into two groups, namely 53 specimens taken from dry fingers and 53 specimens from
wet fingers after being cleaned with alcohol cotton. The inclusion criteria included students
who were willing to be respondents, aged 18-30 years, in normal health without a history of
diabetes, and were not taking medications that could affect blood glucose levels. The
exclusion criteria included students who had wounds on the fingers that would be used for
sampling or were allergic to alcohol. Determination of these criteria was carried out to ensure
that the research results truly reflected the effect of sampling techniques on blood glucose
measurement results.

The materials and tools used in this study include the Nesco tool as a glucometer,
autoclick for pricking, glucose chips, glucose strips, and consumables such as alcohol swabs,
dry cotton, gloves (handscoon), and capillary blood from respondents. All tools have been
tested for reliability before use, and calibration is carried out routinely to ensure the accuracy
of the measurement results. The selection of this tool is based on ease of use and sensitivity
that is suitable for laboratory research. The research procedure begins with the preparation of
tools and materials. Preparation includes cleaning the work area, sterilizing the tools, and
checking the suitability of tools such as glucometers and autoclicks. The glucose chip is
inserted into the glucometer, and the examination strip is prepared for each sampling session.
Tools and materials are ensured to be in sterile conditions to prevent contamination that can
affect the measurement results.

The sampling process begins with adjusting the depth of the autoclick based on the
thickness of the respondent's finger. After that, the respondent's index finger or ring finger is
cleaned using 70% alcohol cotton. In the wet finger group, sampling is carried out when the
alcohol has not completely dried. Meanwhile, in the dry finger group, sampling is carried out
after the alcohol residue has completely evaporated. This step is a treatment variable that is
the focus of the study. After cleaning, the autoclick is used to prick the respondent's finger
until capillary blood comes out. The first blood is removed using dry cotton to ensure that the
sample taken is free from tissue fluid or alcohol contamination. The capillary blood is then
absorbed using a glucose strip that is already attached to the glucometer. This process is
carried out carefully so that the blood that enters the strip is not contaminated by alcohol
residue on the skin. After the blood is completely absorbed into the glucose strip, the Nesco
device automatically displays the blood glucose level on the screen. These results are
recorded and categorized as normal (70-140 mg/dL) or abnormal (>140 mg/dL) according to
the criteria used in the study. Each result is immediately verified to ensure that the data
recorded is accurate and consistent.

Researchers also conducted quality control during the sampling process. All
procedural steps were carried out in accordance with proper laboratory guidelines (Good
Laboratory Practice). This includes the use of disposable gloves, sterilization of equipment
before and after use, and systematic documentation of each process. This step is important to
minimize bias factors that may arise during the study. The data obtained were analyzed to
identify differences in glucose level measurement results between the wet and dry finger
groups. The analysis was carried out using relevant statistical tests to determine the
significance of the differences between the two groups. Data were categorized and compared
based on the mean value, standard deviation, and distribution of glucose level measurement

https://journal.scitechgrup.com/index.php/fsst 29




results. This study has several limitations that need to be considered. One of the main
limitations is that the sample only included students from one institution, so the
generalization of the results may be limited to a wider population. In addition, the variability
of the results can be influenced by individual differences in glucose metabolism, although
this has been minimized by strict inclusion criteria. The findings of the study are expected to
provide valuable insights into the importance of blood sampling techniques in improving the
accuracy of blood glucose measurement results. With this detailed method, the study is
expected to provide strong scientific evidence on the impact of alcohol residue on blood
glucose level measurement results. The results are expected to be used to improve standard
operating procedures in the use of POCT devices, especially in the context of capillary blood
sampling.

3. Results and Discussion

From the 106 samples obtained, a normality test was first carried out. This is very
important to know whether the data obtained is normally distributed or not in order to know
the next test steps.

Table 1. Normality test

Glucose Level Kolmogorov-Smirnov
Determination Results Statistics Df Sig
Dried finger specimen 0.169 53 0.001
Wet finger specimen 0.261 53 0,000

Source: Primary Data 2024

From the Normality Test in table 4.3, it can be concluded that the Kolmogorov-
Smirnov significance value is greater than 0.05, so the data is declared to be normally
distributed.

Table 2. Wilcoxon test results

Glucose Level N Median (Min-Max) A P Value
Determination Results
Dry Finger Specimen 0 100( 75-204 ) 6 0,000
Wet finger specimen 0 94 (68-195)

Source: Primary Data 2024

From the table above, the results obtained with a p-value = 0.000 where the p value is
0.05 means that from these results there is a meaningful difference in the average or a
significant difference between the results of dry finger specimens and wet finger specimens.

The results showed that the significant value of the Kolmogorov-Smirnov test on dry
finger specimens was 0.001, and on wet finger specimens was 0.000. Both values are less
than 0.05, which indicates that the data is not normally distributed. This abnormality of data
distribution is the basis for choosing a non-parametric statistical method, namely the
Wilcoxon test, as a tool for analyzing differences between the two groups. Non-parametric
approaches such as the Wilcoxon test do not require the assumption of normal distribution, so
they are more in line with the characteristics of the data in this study. The selection of this
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method aims to ensure the validity of the results, especially in the context of experimental
research with controlled variables.

The Wilcoxon test revealed a statistically significant difference in median blood
glucose levels between specimens collected from dry and wet fingers. For dry finger
specimens, the median blood glucose level was 100 mg/dL, with a range of 75-204 mg/dL,
while for wet finger specimens, the median was 94 mg/dL, with a range of 68-195 mg/dL.
The median difference of 6 mg/dL was statistically significant, as indicated by the p-value of
0.000, which is below the threshold of 0.05. This finding highlights the critical impact of
sampling techniques, particularly whether the finger is dry or wet, on the accuracy of blood
glucose measurements using the POCT device. Such variability underscores the need for
stringent adherence to standardized procedures to minimize inconsistencies in results.

From a clinical perspective, the difference of 6 mg/dL in blood glucose levels may
have significant implications, particularly for patients whose glucose levels are near
diagnostic thresholds. For example, in individuals on the borderline for diabetes diagnosis, a
lower glucose reading from a wet finger sample could lead to a missed or delayed diagnosis.
This, in turn, might result in delayed initiation of necessary interventions, potentially
exacerbating the patient’s condition. Conversely, in scenarios where glucose levels are
monitored for therapeutic adjustments, such as insulin dosing, even minor inaccuracies could
lead to suboptimal management decisions, underscoring the clinical importance of precise
measurement techniques.

The practical consequences of these findings emphasize the need for standardized
specimen collection procedures to ensure accurate blood glucose measurements. Drying the
finger thoroughly after disinfection with alcohol should be a routine step in all blood glucose
testing protocols, as it is a simple yet effective measure to reduce variability in results.
Additionally, educating healthcare providers about the potential implications of improper
sampling techniques can improve adherence to best practices, enhancing the reliability of
POCT measurements. This not only optimizes patient care but also builds confidence in the
accuracy of results used for critical clinical decisions.

This finding is in line with Klonoff's (2019) study, which showed that alcohol residue
on the skin can mix capillary blood and cause lower glucose measurement results. Freckmann
et al. (2020) also found that residual alcohol moisture on the fingers contributed to variations
in glucose measurement results using POCT devices. This study strengthens previous
findings by confirming that dry finger conditions provide more stable and accurate
measurement results compared to wet finger conditions. In addition, Baumstark et al. (2017)
noted that technical errors in sampling, including the use of alcohol cotton that was not
followed by drying, could cause bias in glucose measurement results. This bias can affect the
reliability of POCT devices, especially in clinical settings that require fast but accurate
results. This study adds to the evidence that proper sampling techniques are essential to
minimize bias and increase confidence in POCT results.

The implications of these findings are broad, especially in the development of
standard operating procedures (SOPs) in clinical laboratories and patient self-monitoring
practices. Ensuring that the finger is dry after disinfection with 70% alcohol swabs should be
a standard step in capillary blood sampling. This step not only improves the accuracy of the
measurement results but also reduces the risk of sample hemolysis and pain for the patient, as
noted by Wiencek et al. (2021). Thus, finger drying is a simple but important step in
improving the quality of laboratory results. This study also highlights the need to educate
healthcare workers and patients about the importance of correct sampling techniques. In
patients using POCT devices for self-monitoring, errors such as not drying the finger after
disinfection can lead to biased results and interfere with treatment decision-making.
Therefore, training programs that emphasize the importance of this step need to be widely
implemented in healthcare facilities.
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However, this study has limitations that need to be noted. The relatively small sample
size (53 specimens for each group) limits the generalizability of the findings to a wider
population. In addition, external factors such as ambient temperature, sampling time, and
individual variation in glucose metabolism were not fully controlled. Future studies need to
involve larger samples and more stringent control of these factors to provide more
comprehensive results. The relevance of these findings in a broader context is the
confirmation that sampling technique affects blood glucose results, as also reported by other
international studies. In a clinical setting, the results of this study can be applied to improve
the accuracy of blood glucose measurement results, especially in patients with diabetes or
other conditions that require close monitoring of glucose levels. This study can also be a basis
for revising SOPs in clinical laboratories and patient self-monitoring practices.

In addition, this study contributes to the broader literature on technical factors that
influence measurement results using POCT devices. Previous studies tend to focus on device
and material factors, while this study highlights the importance of sampling technique,
especially the condition of the finger after disinfection. These findings may encourage further
research to explore the influence of other technical factors on blood glucose measurement
results. In conclusion, this study confirms that specimen collection technique, especially the
dry or wet condition of the finger, has a significant influence on blood glucose measurement
results. These results suggest that drying the finger after disinfection with 70% alcohol swab
is an important step in ensuring the accuracy of the results. These findings are relevant not
only for clinical practice but also for laboratory studies that use blood glucose data as the
main variable. Thus, the development of standard operating procedures and education for
POCT device users are essential to ensure accurate and reliable results.

Conclusions

This study shows that the technique of taking capillary blood specimens, especially
the condition of dry or wet fingers after disinfection with 70% alcohol cotton, has a
significant effect on the results of blood glucose level measurements using the POCT device.
Based on the results of the Wilcoxon test, there was a difference in the median glucose levels
between dry finger specimens (100 mg/dL) and wet fingers (94 mg/dL) with a p value =
0.000, which showed a statistically significant difference. These results indicate that alcohol
residues on wet fingers can mix capillary blood, resulting in lower glucose levels compared
to specimens from dry fingers. From a clinical perspective, this difference can have an
important impact, especially in patients who are on the borderline of normal or abnormal
glucose levels, because errors in measurement can affect diagnosis and therapy management.
Therefore, the technique of taking specimens by ensuring that the fingers are dry after
disinfection is recommended to be applied consistently in clinical settings and patient self-
monitoring.

Funding

This research did not receive any specific funding from any government agency, private
organization, or commercial entity. All costs associated with conducting the research,
including procurement of materials and equipment, were fully borne independently by the
researcher.

Acknowledgments
The researcher would like to thank all parties who have supported this research, especially
Stikes Panrita Husada Bulukumba for the adequate laboratory facilities and support provided

https://journal.scitechgrup.com/index.php/fsst 32




during the research process. Gratitude is also expressed to the respondents who have been
willing to participate in this research. In addition, the researcher appreciates the guidance and
input from the supervising lecturer and colleagues who helped in the implementation and
preparation of this research. The support and cooperation of all parties are very valuable in
the success of this research.

Conflict of Interest

The authors declare that there is no conflict of interest related to this research. All
data, analysis, and results presented in this research are purely based on scientific studies
without any influence from third parties. In addition, this research was conducted
independently without any commercial affiliation or financial support from companies or
institutions that could influence the results or interpretation of the data.

References

A Fikriandi. “Glukosa.” Repository Stikes Muhammadiyah Ciamis: 1-5.

Analis, Jurnal, Medika Bio, Pancawati Ariami, and Article Info. 2018. “Perbedaan Kadar
Glukosa Darah Metode Poin Of Care Test (POCT) Dengan Photometer Pada Sampel
Serum Diwilayah Kerja Puskesmas.”

Andreani. 2018. “Dengan Perubahan Skor Nihss Pada Stroke.” 7(1): 185-98.

Aridya, Nurulliza Dwi, Elsa Yuniarti, Yusni Atifah, and Siska Alicia Farma. 2023. “The
Differences Erythrocyte and Hemoglobin Levels of Biology Students and Sports
Students Universitas Negeri Padang Perbedaan Kadar Eritrosit Dan Hemoglobin
Mahasiswa Biologi Dengan Mahasiswa Olahraga Universitas Negeri Padang Abstrak
Pendahuluan.” 8(1): 38—43.

Arsy. 2021. “Pengaruh Penggunaan Website Brisik.Id Terhadap Peningkatan Aktivitas
Jurnalistik Kontributor.” Jurnal KomunikA 17(2): 1-14.

Baumstark, A., Pleil, A. M., & Steffes, M. W. (2017). Accuracy and precision of glucose
meters. Clinical Chemistry and Laboratory Medicine, 55(8), 1193-1201.

D'Orazio, P., & Fogh-Andersen, N. (2016). Standardizing glucose measurements. Clinical
Biochemistry, 49(2), 95-101.

D'Orazio, P., Burnett, R. W., Fogh-Andersen, N., Jacobs, E., Kuwa, K., & Kulpmann, W. R.
(2016). Approved IFCC reference method for the measurement of glucose in blood.
Clinical Chemistry and Laboratory Medicine, 44(7), 203—208.

Daniel. 2021. “Anime Sebagai Media Edukasi Digital Mengenai Fungsi Sel Darah Merah
(Analisis Visualisasi Karakter AE 3803 Pada Anime Hataraku Saibou).” 36: 197-203.

Fathurahman. 2018. “Analisi Aliran Darah Dalam Pembuluh Arteri Menggunakan Persamaan
Navier-Stokes Dan Metode.” 7(2): 102-10.

Firgiansyah, Andi. 2016. ‘“Perbandingan Kadar Glukosa Darah Menggunakan
Spektrofotometer Dan Glukometer Skripsi.” Fakultas Ilmu Keperawatan Dan
Kesehatan Universitas Muhammadiyah Semarang.

Freckmann, G., Schmid, C., Baumstark, A., & Pleil, A. M. (2020). Variability of glucose
readings using different capillary blood sampling methods. Journal of Diabetes
Science and Technology, 14(5), 899-908.

Ginsberg, B. H. (2021). Factors affecting blood glucose monitoring: Sources of error in
measurement. Journal of Diabetes Science and Technology, 15(1), 3-10.

https://journal.scitechgrup.com/index.php/fsst 33




Ginsberg, B. H. (2021). The role of POCT in modern healthcare. Diabetes Technology &
Therapeutics, 23(3), 211-219.

Gunawan, Dary. 2017. “Fisiologi Sirkulasi.” Fakultas Kedokteran UNUD/RSUP sanglah
Denpasar: 1-68.

Ika. 2016. “Klasifikasi Sel Darah Putih Berdasarkan Ciri Warna Dan Bentuk Dengan.”

Januari, No et al. 2023. “SENTRI: Jurnal Riset [lmiah.” 2(1): 109-14.

Khan, H. A., Sobki, S. H., & Khan, S. A. (2018). Implementing quality control in POCT.
Clinical Biochemistry, 51(9), 47-52.

Klonoff, D. C. (2019). The need for better accuracy in glucose monitoring systems. Diabetes
Technology & Therapeutics, 21(5), 265-273.

Laila, N. 2006. “Kadar Glukosa Darah.” UMSurabaya Repository: 5-25.

Laisouw, Afni Juhairia. 2017. “Perbedaan Kadar Glukosa Darah Tanpa Dan Dengan Hapusan
Kapas Kering Metode POCT (Point-Of-Care-Testing) Manuscript.”

Lasmilatu, Maria Veneranda. 2019. “Program Studi Analis Kesehatan Politeknik Kesehatan
Kemenkes Kupang 2019.”

M. Anwari. “Glukosa & Metabolisme Energi.” : 1-6.

M.Ibnu. 2019. “Metode Strip Pada Mahasiswa Akademi Analis Kesehataan An Nasher
Cirebon M. Ibnu Ubaedillah.” Jurnal An Nasher, 1(1).

M.Zaki. 2021. “Kajian Tentang Perumusan Hipotesis Statistik Dalam Pengujian Hipotesis
Penelitian.” Jurnal limiah llmu Pendidikan, 4: 115-18.

Mayang. 2022. “Gambaran Glukosa Darah Pada Remaja Yang Mengkonsumsi Minuman
Berkemasan Cup DiDaerah Pasar Kerkap Kabupaten Bengkulu Utara Tahun.”
Poltekkes Kemenkes Bengkulu: 1-43.

Meier, J. J., Nauck, M. A., & Kruse, T. (2020). Accuracy of blood glucose testing: Essential
for good diabetes management. The Lancet Diabetes & Endocrinology, 8(12), 947—
954.

Nichols, J. H., & Plebani, M. (2019). Point-of-care testing: Innovations in patient care and
clinical efficiency. Clinical Chemistry, 65(4), 565-576.

Nining Wahyuni. 2021. “Comparison of Erythrocyte Index Values of Venous and Capillary
Blood.” 4(1): 13-16.

Nur Vita Purwaningsih. 2019. “Perbandingan Kadar Glukosa Darah Sebelum Dan Sesudah
Minum Kopi.” Universitas Muhammadiyah Surabaya 2019: 1-27.

Pfutzner, A., & Forst, T. (2018). Errors in blood glucose self-monitoring and ways to avoid
them. Journal of Diabetes Science and Technology, 12(4), 748-755.

Pflitzner, A., & Schaper, F. (2018). Advances in blood glucose monitoring technology.
Diabetes Technology & Therapeutics, 20(6), 399-410.

Plebani, M. (2020). Quality assurance in POCT: An essential requirement. Clinical
Biochemistry, 54(3), 16-20.

Wiencek, J. R., Nichols, J. H., & Hortin, G. L. (2021). Contamination and sample handling
issues in POCT. Clinical Chemistry, 67(2), 234-242.

World Health Organization. (2021). Diabetes fact sheet. Retrieved from

This is an open access journal distributed under the Creative Commons Attribution License CC BY 4.0, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited

https://journal.scitechgrup.com/index.php/fsst 34




