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Abstract 

Diabetes mellitus is the sixth cause of death worldwide, with 90% of cases being type II diabetes mellitus 

(T2DM), which is characterized by decreased insulin response and increased insulin resistance. T2DM patients 

have a higher risk of complications and worse health outcomes due to Glucosuria and proteinuria. This study 

investigated the relationship between proteinuria and diabetes mellitus, which is a relatively new topic in the 

medical literature. Although there have been previous studies regarding diabetes complications, the role of 

proteinuria as an early indicator in T2DM patients has not been widely explored. This study aims to improve the 

understanding and management of this condition by assessing the relationship between levels of proteinuria and 

Glucosuria in T2DM patients. This research was conducted in August 2024 at the Klumpang Village Office, 

Hamparan Perak. This cross-sectional study involved patients with blood glucose levels >126 mg/dL, HbA1c 

>6.5%, and who gave informed consent. Patients who meet the criteria are asked to provide a urine sample for 

measurement of proteinuria and Glucosuria using a dipstick test. Results showed that the average age of patients 

was ≤60 years, with a higher prevalence among women (ratio 55:44). Glucosuria and proteinuria were not detected 

in some patients (ratio 25:30). Among those with Glucosuria, 33.3% showed ++ levels. In contrast, the highest 

incidence of proteinuria was detected at trace levels (44.4%). The conclusion is that the Spearman's Rho correlation 

test revealed a moderate and statistically significant positive relationship between blood glucose levels, HbA1c, 

Glucosuria, and proteinuria (p<0.05). In conclusion, blood glucose and HbA1c levels are positively associated with 

proteinuria and Glucosuria in T2DM patients. 
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1. INTRODUCTION 

Diabetes mellitus is a chronic metabolic 

condition characterized by consistently elevated 

blood sugar levels (hyperglycemia) over an 

extended period  (1,2). According to the World 

Health Organization (WHO), diabetes mellitus is 

the sixth leading cause of death in the world. The 

data reveals that approximately 1.3 million 

people die from diabetes, with around 4% of 

those fatalities occurring before the age of 70 (3). 

The American Diabetes Association has 

recommended using glycated hemoglobin 

(HbA1c) instead of fasting blood glucose for the 

diagnosis of diabetes (4). HbA1c is an important 

indicator of long-term glycemic control, and it 

can reflect the cumulative glycemic history of the 

previous two to three months (5). The diagnosis 

of diabetes indicates that HbA1c is a valuable tool 

for the diagnosis of diabetes if the HbA1c level is 

≥6.5% (6). 

Tests in patients with diabetes mellitus 

can also be performed using random urine 

samples, which include chemical tests such as 

glucose, protein, bilirubin, and urobilinogen (7). 

Urine tests can be used as a screening method, 

although they are less accurate than blood 

glucose tests (8). High glucose levels in the urine 

can be a sign of poorly managed diabetes, even in 

patients who are not experiencing ketoacidosis 

(9). Urine glucose tests can evaluate the kidneys' 

ability to filter sugar due to a lack of the hormone 

insulin, which causes glucose to be converted into 

glycogen (10). 

For patients with type II diabetes 

(T2DM), a urine protein test is an effective 

method for assessing kidney function, as the 

presence of protein in the urine suggests damage 

to the kidney tubules or glomerulus (11). The 

level of albumin in urine is considered an 

indication of the onset and course of diabetic 

nephropathy (12). This fact suggests urine 

samples should be thoroughly investigated to 

identify proteins that could serve as diagnostic 

biomarkers for health issues (13). Proteinuria in 

individuals with diabetes mellitus, which impacts 

kidney function, is a common complication that 

typically results in a progressive decline in renal 

function (14). Approximately 10-50% of diabetic 

patients with proteinuria may eventually develop 

End-Stage Renal Disease (ESRD) (15). 

Proteinuria is a valuable indicator for predicting 

several diseases, including IgA nephropathy, 

which can lead to more severe outcomes for 

patients (16). So, in this study, we can investigate 

whether there is a relationship between 

proteinuria and diabetes mellitus patients, as no 

previous research has presented this connection. 

Modifications in lifestyle and sustained weight 

loss are strongly associated with reduced risk of 

developing T2DM, and these preventive benefits 

have been demonstrated to last for years 

following active intervention (17). The study 

aimed to analyze the correlation between 

proteinuria and glucosuria levels in patients with 

T2DM. 
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2. METHODS 

This study was designed as an analytical 

study using a cross-sectional method to determine 

the relationship between proteinuria and 

glucosuria measurements in patients with T2DM 

in Klumpang Kampung Village, Hamparan 

Perak, Medan, Indonesia. The study used primary 

data, which was collected directly during the 

research at the Klumpang Village Office, 

Hamparan Perak, in August 2024.  

This study's data collection was conducted 

randomly. After patients met the inclusion 

criteria, they were asked to sign an informed 

consent form. The research was approved by the 

Health Research Ethics Committee (KEPK) of 

University Prima Indonesia, number 

030/KEPK/UNPRI/VIII/2024. 

The tools and materials used in this study 

were a glucometer, blood glucose test strips, 

glycohemoglobin analyzer and strips, alcohol 

swabs, urine containers, a urinalysis reagent strip 

with 10 parameters, and random urine samples. 

The population of this study was 68 people 

who came for examination at the Klumpang 

Village Office. All participants will initially be 

tested for their blood glucose levels. If a 

participant's level is above 126 mg/dl, they will 

move on to an HbA1c test. If the HbA1c value 

exceeds 6.5%, the patients will be requested to 

take a urine test. The inclusion criteria were 

patients with T2DM from Klumpang Village who 

met the following criteria: i) blood sugar level 

greater than 126 mg/dL, ii) HbA1c level > 6.5%, 

and iii) who consented to participate by signing 

the respondent's consent form. The exclusion 

criteria were patients with blood sugar levels 

(BGL) <126 mg/dL and HbA1c <6.5%.  

Blood samples were collected from 

peripheral blood at one of the patient’s fingertips. 

A sample of blood (approximately 0.3-1 μL) was 

then applied to the glucometer, and the result 

appeared on the glucometer screen after 5 

seconds. If the result was high, the patient’s blood 

was then applied to the HbA1c analyzer. After 

approximately 2 minutes, the result appeared on 

the screen. 

After the patient's blood glucose level 

(BGL) results showed values > 126 mg/dL, the 

patients were requested to collect urine samples. 

Around 15 mL of urine samples were then 

gathered in sterile containers and analyzed within 

15 minutes at the study locations. A reagent strip 

was immersed in the urine and then promptly 

removed, with results observed after waiting 

about 1-2 minutes. Urinalysis reagent strips are 

equipped to test for pH, protein, glucose, ketones, 

blood, leukocyte esterase, nitrite, bilirubin, 

urobilinogen, and specific gravity. In our study, 

we focused solely on two of these parameters: 

protein and glucose. 

Examination of proteinuria test results: 

negative: it means that the increase in 

albuminuria is within normal limits. Trace: 

indicates an abnormality, with the consequence 

slightly rising to +1, meaning a moderate increase 

in albuminuria. +1 to +4 means a severe rise in 

albuminuria (18). 
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Examination of glucosuria test results: 

The color of the strip paper does not change: 

negative (-); color of the strip is turquoise, 

indicating 50-100 mg/dL is positive 1 (+); color 

of a dark green strip: indicate 101-200 mg/dL is 

positive 2 (++), Dark brown paper strip: 

indicating 201-350 mg/dL is positive 3 (+++), 

Dark brown paper strip: indicating >350 mg/dL 

is positive 4 (++++) (19). 

Data were analyzed for normality using 

the Shapiro-Wilk test and, if normally distributed, 

continued with Spearman's rho test. The data 

were interpreted as follows: i) weak correlation 

(0.1-0.3), ii) moderate correlation (0.3-0.5), and 

iii) strong correlation (>0.5). Data were analyzed 

using IBM SPSS 27 for Windows, with a p<0.05 

interpreted as statistically significant. Data 

analyzed were independent variables, including 

BGL levels and HbA1c levels, whereas the 

dependent variables consisted of proteinuria and 

glucosuria scores. 

3. RESULT AND DISCUSSION 

Result 

From the population of 68 individuals, 

Data collected 36 samples diagnosed with T2DM 

showed a female-to-male ratio of 55:44. The 

highest number of individuals was in the age 

group of ≤60 years old (n =21, 58.3%) (Table 1). 

Among the patients, 25 out of 36 with 

negative glycosuria and proteinuria were found, 

while those with glycosuria at levels of +3 and +4 

had an equal number (n = 12; 33.3%). In terms of 

proteinuria, the highest occurrence was in trace 

proteinuria (n = 16; 44.4%), followed by 

proteinuria +2 (n = 4; 11.1%), as described in 

Table 2. 

Based on the results of this statistical test, 

Spearman's rho correlation analysis showed a 

strong, positive, and statistically significant 

correlation between blood glucose levels and 

HbA1c, rs(35) = 0.860, p < 0.05. There was also 

a moderate, positive, and statistically significant 

correlation between blood glucose levels and 

proteinuria, rs(35) = 0.461, p < 0.05, as well as 

between HbA1c and proteinuria, rs(35) = 0.461, 

p < 0.05. Additionally, a moderate, positive, and 

statistically significant correlation was found 

between blood glucose levels and Glucosuria, 

rs(35) = 0.399, p < 0.05, and between HbA1c and 

Glucosuria, rs(35) = 0.383, p < 0.05. Therefore, 

there is a correlation between Glucosuria and 

proteinuria in patients with type II diabetes 

mellitus, as displayed in Table 3

Table 1. Characteristics of Patients with Type II Diabetes Mellitus (N= 36) 
Variable Category N % 

Age Age ≤60 

Age >60 

21 

15 

58.3 

41.7 

Gender Male 

Female 

16 

20 

44.4 

55.6 

Source: Primary data, 2024 
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Table 2. Examination Results of Diabetes Mellitus Patients According to Characteristics (N=36) 
Variable Category N % 

Glucosuria Glucose negative 

Glucose ++ 

Glucose +++ 

Glucose ++++ 

9 

3 

12 

12 

25 

8.3 

33.3 

33.3 

Proteinuria Protein negative 

Protein trace 

Protein + 

Protein ++ 

13 

16 

3 

4 

36.1 

44.4 

8.3 

11.1 

Source: Primary data, 2024 

 

Table 3. Correlation of Blood Glucose Level, HbA1c, Proteinuria, and Glucosuria (N=36) 

  BGL HbA1c Proteinuria Glukosuria 

BGL rs 1.000 .860 * .461* .399* 

HbA1c rs  1.000 .461* .383* 

Proteinuria rs   1.000 .203 

Glukosuria rs    1.000 

Notes: BGL = Blood Glucose Level; Data showed normal distribution with Shapiro-Wilk, then it was continued 

with Spearman's rho test, and it was statistically significant if P <0.05 (*).   

Source: Primary data, 2024 

Discussion 

   In this study, it was found that women are 

more likely to experience diabetes mellitus, with 

an average age of under 60 years. Women are 

more susceptible to diabetes compared to men, 

especially if they have already gone through 

menopause (20). 

   Women with diabetes are at four times 

higher risk of stroke compared to those without 

the condition (21). Additionally, women are more 

prone than men to develop blindness related to 

diabetic retinopathy (22). Risk factors for 

diabetes mellitus generally emerge after the age 

of 45, primarily due to decreased physical activity 

and the age-related decline in β-cells (23). People 

aged 60-75 are twice as likely to develop diabetes 

mellitus compared to those older than 75, 

indicating that individuals under 60 might also 

face an elevated risk (24).  

 Hyperglycemia in diabetes mellitus is caused by 

increased extracellular glucose, resulting in 

increased glycation processes in proteins, 

especially haeme (25). Hemoglobin that 

undergoes glycation, carbamylation, or 

acetylation of the N-terminal chain valine amino 

acid (26). Hemoglobin undergoes this process 

called HbA1c. HbA1c is an indicator and 

correlates with red blood cell glucose levels 

during their 120-day life cycle. Intensive 

management of blood sugar levels can reduce 

HbA1c levels (27). 

   Increased blood sugar levels increase the 

risk of proteinuria due to microangiopathic 

complications of diabetes mellitus caused by 

damage to the glomerular epithelium 

characterized by excessive protein secretion (28). 

Urine dipstick tests can detect albumin-creatinine 

and protein-creatinine ratios with sensitivity and 

specificity (29). Proteinuria can be detected using 
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a urine dipstick if the protein level is above 30 

mg/dL (30). 

   Chronic diabetes mellitus with 

proteinuria is caused by less intensive treatment 

and intervention to reduce blood sugar levels, 

increasing HbA1C, which is an indicator to 

predict complications of diabetic nephropathy in 

the form of proteinuria and poor long-term 

glycemic control (31). 

   Glucosuria is found if there is an increase 

in plasma glucose levels above 180 mg/dL, 

although sometimes it is normal. Pre- and 

intraglomerular pressure caused by 

hyperglycemia increases the glomerular filtration 

rate, which is characterized by diuresis and 

natriuresis. In the kidney's proximal tubule, 

hyperglycemia increases the reabsorption of 

glucose and salt; however, this is counteracted by 

a decrease in the distal tubule. Hyperglycemia-

induced glycosuria is a sensitive indicator of 

compromised kidney function  (32).  

4. CONCLUSION 

In conclusion, this study reveals a 

statistically significant positive correlation 

between blood glucose levels and HbA1c with 

both proteinuria and Glucosuria in type II 

diabetes mellitus patients. The analysis shows 

that among patients with Glucosuria, a notable 

proportion had elevated levels, and a significant 

percentage of those with proteinuria displayed 

trace levels. The results indicate that proteinuria 

may be an early indicator of diabetic 

complications, emphasizing its potential role in 

the timely assessment and management of 

T2DM. These findings underscore the 

importance of routine monitoring of urine protein 

and glucose levels to enhance patient care and 

prevent adverse health outcomes in this 

population. 

REGARDS 

The author extends thanks to all 

individuals and parties who have contributed 

valuable support to this research. Additionally, 

profound appreciation is expressed to the 

lecturers who provided significant guidance and 

support in the completion of this journal. 

REFERENCES 

1. Banday MZ, Sameer AS, Nissar S. 

Pathophysiology of diabetes: An 

overview. Avicenna J Med. 2020 

Oct;10(04):174–88.  

2. Galicia-Garcia U, Benito-Vicente A, 

Jebari S, Larrea-seal A. Costus igneous: 

Insulin plant and its preparations as a 

remedial approach for diabetes mellitus. 

Int J Mol Sci. 2020;1–34.  

3. Ramadani AP, Kartini Ekayanti A, Putra 

FM. Characteristics of type 2 diabetes 

mellitus patients with diabetic and non-

diabetic ulcers at Ibnu Sina Hospital 

Makassar, 2019-2021. 2024;  

4. Ohigashi M, Osugi K, Kusunoki Y, 

Washio K, Matsutani S, Tsunoda T, et al. 

Association of time in range with 

hemoglobin A1c, glycated albumin and 

1,5-anhydro-d-glucitol. J Diabetes 

Investig. 2021;12(6):940–9.  

5. Elsayed NA, Aleppo G, Aroda VR, 



 

 

Vanessa Lee1, Sri Wahyuni Nasution2, Qori Fadillah3/ JJHSR Vol.6 No. 4 (2024) 

 

525 

 

Bannuru RR, Brown FM, Bruemmer D, et 

al. 6. Glycemic Targets: Standards of Care 

in Diabetes—2023. Diabetes Care. 2023 

Jan 1;46:S97–110.  

6. Pohanka M. Glycated hemoglobin and 

methods for its point of care testing. 

Biosensors. 2021;11(3).  

7. Rao VS, Ivey-miranda JB, Cox ZL, 

Griffin M, Fleming J, Soucier R, et al. 

Natriuretic Equation to Predict Loop 

Diuretic Response in Patients with Heart 

Failure. 2022;77(6):695–708.  

8. Erdbrügger U, Blijdorp CJ, Bijnsdorp I 

V., Borràs FE, Burger D, Bussolati B, et 

al. Urinary extracellular vesicles: A 

position paper by the Urine Task Force of 

the International Society for Extracellular 

Vesicles. J Extracell Vesicles. 2021;10(7).  

9. Dimitriadis GD, Maratou E, Kountouri A, 

Board M, Lambadiari V. Regulation of 

postabsorptive and postprandial glucose 

metabolism by insulin-dependent and 

insulin-independent mechanisms: An 

integrative approach. Nutrients. 

2021;13(1):1–33.  

10. Darwin A, Kala M, Rachma Wijayanti D, 

Syafaat M, Binawan U. Urine glucose 

levels and urine specific gravity in type 2 

diabetes mellitus patients at Budhi Asih 

Hospital. JMLS) J Med Lab Sci. 

2022;2(2):2022.  

11. Parwati PA, Agung A, Cahyani AE. 

Evaluation of urine dipstick results (nitrite 

and leukocyte esterase) as predictors of 

bacteriuria. Surabaya  J Muhamadiyah 

Med Lab Technol. 2023;6(6):108–14.  

12. Qiu HY, Hou NN, Shi JF, Liu YP, Kan 

CX, Han F, et al. Comprehensive 

overview of human serum albumin 

glycation in diabetes mellitus. World J 

Diabetes. 2021;12(7):1057–69.  

13. Aitekenov S, Gaipov A, Bukasov R. 

Detection and quantification of proteins in 

human urine. 2020;(January).  

14. Bökenkamp A. Proteinuria take a closer 

look! Vol. 35, Pediatric Nephrology. 

Springer; 2020. p. 533–41.  

15. Heyman SN, Raz I, Dwyer JP, Weinberg 

Sibony R, Lewis JB, Abassi Z. Diabetic 

Proteinuria Revisited: Updated 

Physiologic Perspectives. Vol. 11, Cells. 

MDPI; 2022.  

16. Mrevlje M, Oblak M, Mlinšek G, Lindič 

J, Jadranka-Buturović-Ponikvar, Arnol 

M. First and second morning spot urine 

protein measurements for the assessment 

of proteinuria: a diagnostic accuracy study 

in kidney transplant recipients. BMC 

Nephrol. 2021;22(1):1–12.  

17. Uusitupa M, Khan TA, Viguiliouk E, 

Kahleova H, Rivellese AA, Hermansen K, 

et al. Prevention of type 2 diabetes by 

lifestyle changes: A systematic review 

and meta-analysis. Vol. 11, Nutrients. 

MDPI AG; 2019.  

18. D’aguilar SK, Skandhan A. Internal 

Medicine Open Journal Proteinuria: A 

Guide to Diagnosis and Assessment Short 



 

 

Vanessa Lee1, Sri Wahyuni Nasution2, Qori Fadillah3/ JJHSR Vol.6 No. 4 (2024) 

 

526 

 

Communication Definition Of 

Proteinuria. Number 1|. 2020;4(1):3–9.  

19. Pongoh NJ. Comparison Of Urine 

Glucose Levels In Diabetes Mellitus Type 

2 Using Reduction And Optical Density 

Methods In Hospital. Prof. Dr. Aloei 

Saboe. 2020;  

20. Ciarambino T, Crispino P, Leto G, 

Mastrolorenzo E, Para O, Giordano M. 

Influence of Gender in Diabetes Mellitus 

and Its Complication. Vol. 23, 

International Journal of Molecular 

Sciences. MDPI; 2022.  

21. Ding Q, Funk M, Spatz ES, Whittemore 

R, Lin H, Lipska KJ, et al. Association of 

diabetes mellitus with health status 

outcomes in young women and men after 

acute myocardial infarction: Results from 

the Virgo study. J Am Heart Assoc. 

2019;8(17).  

22. Tomic D, Shaw JE, Magliano DJ. The 

burden and risks of emerging 

complications of diabetes mellitus. Nat 

Rev Endocrinol. 2022;18(9):525–39.  

23. Ismail L, Materwala H, Al Kaabi J. 

Association Of Risk Factors With Type 2 

Diabetes: A Systematic Review. Vol. 19, 

Computational and Structural 

Biotechnology Journal. Elsevier B.V.; 

2021. p. 1759–85.  

24. Awad SF, Al-Mawali A, Al-Lawati JA, 

Morsi M, Critchley JA, Abu-Raddad LJ. 

Forecasting the type 2 diabetes mellitus 

epidemic and the role of key risk factors 

in Oman up to 2050: Mathematical 

modeling analyses. J Diabetes Investig. 

2021;12(7):1162–74.  

25. Grunenwald A, Roumenina LT, Frimat 

M. Heme oxygenase 1: A defensive 

mediator in kidney diseases. Int J Mol Sci. 

2021;22(4):1–42.  

26. Welsch S, Sawadogo K, Brichard B, de 

Ville de Goyet M, Van Damme A, 

Boulanger C, et al. Characterization and 

risk factors of hyperglycaemia during 

treatment of childhood hematologic 

malignancies. Diabet Med. 2022;39(2):1–

12.  

27. Mouri Mi, Badireddy M. Hyperglycemia. 

2023 [cited 2024 Aug 8]; Available from: 

www.ncbi.nlm.nih.gov/books/NBK4309

00/ 

28. Daviet F, Rouby F, Poullin P, Moussi-

Francès J, Sallée M, Burtey S, et al. 

Thrombotic microangiopathy associated 

with gemcitabine use: Presentation and 

outcome in a national French 

retrospective cohort. Br J Clin Pharmacol. 

2019;85(2):403–12.  

29. Currin SD, Gondwe MS, Mayindi NB, 

Chipungu S, Khoza BL, Tollman S, et al. 

Diagnostic accuracy of semiquantitative 

point of care urine albumin to creatinine 

ratio and urine dipstick analysis in a 

primary care resource-limited setting in 

South Africa. BMC Nephrol. 

2021;22(1):1–9.  

30. Suzuki Y, Kaneko H, Okada A, Itoh H, 



 

 

Vanessa Lee1, Sri Wahyuni Nasution2, Qori Fadillah3/ JJHSR Vol.6 No. 4 (2024) 

 

527 

 

Fujiu K, Michihata N, et al. Impact of 

Glucose Tolerance and Its Change on 

Incident Proteinuria: Analysis of a 

Nationwide Population-Based Dataset. 

Am J Nephrol. 2022 May 1;53(4):307–15.  

31. Merlin J, Pusparini. Correlation Between 

HbA1c and Albuminuria in Type 2 

Diabetes Mellitus. Maj Kedokt Bandung. 

2020 Sep;52(3):125–30.  

32. Wada T, Yokoyama K, Kato T. Analysis 

of the Relationship Between Plasma and 

Urinary Glucose and the Significance of 

Urinary Glucose Levels in Patients 

Started on SGLT-2 Inhibitors. 2022; 

Available from: 

https://doi.org/10.11320/ningendockitn.N

D22-014 

33.  Dhillon J, Sopacua E, Tandanu E. 

Incidence Of Diabetic Gangrene In 

Patients With Type 2 Diabetes Melitus At 

Royal Prima Hospital. Jambura J Heal Sci 

Res [Internet]. 2022 Jan 4;4(1):453–60. 

Available from: 

https://ejurnal.ung.ac.id/index.php/jjhsr/a

rticle/view/12137 

 

 


