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Abstract 

BACKGROUND: Haemoglobin A1c (Hba1c) levels and uric acid levels may be associated. 

AIM: This study aimed to determine Hba1c, and uric acid levels are associated among patients with diabetes 
mellitus type 2 who attend a primary health care clinic in North Sumatera, Indonesia.  

METHODS: We conducted a cross-sectional study among patients was conducted on 70 type 2 Diabetes Mellitus 

patients who attended Primary Health Care in Binjai. Patients with age > 40 years old attend a primary health care 
clinic in Binjai city, North Sumatera with diabetes mellitus type 2. In each subject demographics, age, sex, body 
mass index, blood pressure, post health history, fasting blood sugar, Hba1c and uric acid levels were checked 
and recorded. A student’s t-test was used to determine if there was an association between Hba1 and uric acid 
levels. A total of 70 were included in this study.  

RESULTS: The mean age of study subjects was 58.33. The mean Hba1c level was 8.743, and standard deviation 
(SD) was 1.80. The mean of uric acid was 6.31, and standard deviation (SD) was 1.58. The statistical analysis 
using T-test found that there was no significant association between Hba1c and uric acid levels among study 
subjects (p > 0.05). 

CONCLUSION: We found no significant association between Hba1c and uric acid levels among the study 
subjects. 
 
 
 
 
 
 
 
 

 

Introduction 

 

Diabetes mellitus (DM) type 2 is increasing 
incidence and prevalence [1]. DM is a leading cause 
of morbidity and mortality worldwide [2]. About 2-3 % 
of the world’s population is estimated to have DM [3]. 
People with DM are at higher risk for cardiovascular 
disease, nephropathy and retinopathy [3] [4]. 

Haemoglobin A1C (Hba1c) is a measure of 
glycosylated haemoglobin over the period 3 months 
due to the usual lifespan of erythrocytes of 120 days 
and is used to monitor control of blood glucose levels 
in patients with DM [5]. 

Serum Uric acid is the final oxidation product 
of purine metabolism in the circulation. Elevated 
serum uric acids levels are associated with increased 
risk for cardiovascular disease and so the metabolic 
diseases such as metabolic syndrome and diabetes 
mellitus [6]. Patients with hyperuricemia are 
significantly more likely to DM [7]. Some study 
suggests uric acid may be associated with 
glycometabolic disorders, because of this association 
between uric acid and glucose metabolic [8]. 
However, there is not a linear association between 
uric acid and blood glucose levels. Hyperuricemia in 
patients with diabetes mellitus type 2 associated with 
increased risk for diabetic nephropathy [9]. Serum uric 
acid level among patients with diabetes mellitus type 2 
may are with the development of macroalbuminuria 
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and microvascular disease [10]. Uric acid levels rise 
with increasing blood glucose concentrations in the 
normal and prediabetes population [11]. 

However, among patient with diabetes 
mellitus type 2, uric acid levels tend to decline with 
increasing blood glucose concentration [12]. The 
reason for the inverse relationship is unclear. 
However, insulin levels are also closely related to uric 
acid levels [13]. Serum uric acid levels are directly 
associated with serum insulin levels in diabetic, but 
the mechanism for this is not clear [14]. We aimed to 
determine if there is an association between HbA1c 
and uric acid among patients with diabetes mellitus 
type 2 who attend a public health care clinic in Binjai 
city, North Sumatera Indonesia. This place is many 
Diabetes Mellitus type 2 patients. 

 

 

Material and Methods 

 

This study is a cross-sectional evaluation of 
consecutive sampled subjects who attend a primary 
health care clinic in Binjai city, North Sumatera, 
Indonesia. Inclusion criteria the subjects of sex aged > 
40 years old and a history of confirmed on who were 
willing to participate in the study. Exclusion criteria 
were those who were undergoing treatment for cancer 
therapy or who were taking a diuretic. This study was 
approved by the Health Research Ethics Committee, 
Faculty of Medicine, Sumatera Utara Universitas/H. 
Adam Malik General Hospital number 591/TGL/KEPK 
FK USU-RSUP HAM/2016.  

In each subject, demographic, age, sex, body 
mass index, abdominal circumstance, blood pressure, 
and laboratory tests such as fasting blood glucose, 
HbA1c and uric acid levels were obtained and 
recorded. The student’s T-Test was used to determine 
an association between HbA1c and uric acid levels. A 
p-value < 0.05 was considered statistically significant. 

  

 

Results 

 

A total of 70 subjects were included in the 
study, 69 % female and 31% male.  

Table 1: Age and laboratory result among study (n = 70) 

 Min Max Mean SD 

Age 
Uric Acid 
HbA1c 

40 
3.8 
5.7 

76 
10.9 
12.5 

58 
6.3 
8.7 

9 
1.6 
1.8 

 

The mean (range) Uric acid level among 
study the subjects was 6.3 (3.8-10.9 mg/dl). The 
mean (range) HbA1c level was 8.7 (5.7-12.5 %). We 

found no significant association between Hba1c and 
uric acid levels among the study subjects. We used 
the statistical analysis with chi-square test and found 
that there was no correlation at type 2 diabetes 
mellitus patients in Binjai city of North Sumatera in 
Indonesia (n = 70, p > 0.05).  

 

 

Discussion 

 

Over the years, the association between uric 
acid levels and glucose metabolism has been a hot 
research topic. A growing number of studies have 
indicated that there is a bell fit between uric acids and 
glucose concentrations. Many previous studies have 
linked uric acid to type 2 diabetes mellitus, but studies 
linking uric acids to HbA1c are scarce. Some studies 
have observed an increase in Uric acid levels in type 
2 diabetes mellitus and our study found that there was 
no association between HbA1c and uric acid level in 
the subjects.  

In the research by Yuliang Cui et al. that is an 
inverse correlation between uric acid and HbA1c, 
which is dependent on hyperinsulinemia in patients 
with newly, diagnosed with type 2 diabetes. Some 
studies have found that serum uric acid levels are 
inversely correlated with blood glucose concentration 
in type 2 diabetes mellitus patients. However, until 
now, it has been unclear as to why this relationship 
exists and what factors influence this relationship.  

High insulin levels may be important factor 
affecting the correlation between the uric acid and 
HbA1c, the same with Fengjiang Wei et al., they found 
that serum uric acid level is inversely associated with 
HbA1c in Type 2 Diabetes Mellitus patients and 
according to the research by Walid G Babkir et al 
show that patients with type 2 diabetes mellitus serum 
uric acid level has an adverse effect on glycemic 
control, but the research by V. Pavithra etc. has 
strongly established an association between uric acid 
and Hba1c thereby linking uric acid, the end product 
of purine metabolism to DM.  

 

 

Acknowledgements 

 

The authours gratefully acknowledge 
financially supported of the Ministry of Research and 
Technology and the Higher Education Republic of 
Indonesia. The study was supported by the research 
grant TALENTA USU 2018.  

 

References 



 Rusdiana et al. Association Between Haemoglobin A1c and Uric Acid Levels among Patients with Diabetes Mellitus Type 2 
_______________________________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________________________ 

Open Access Maced J Med Sci. 2018 Sep 25; 6(9):1633-1635.                                                                                                                                                   1635 

 

 

1. Kim Kyung Soo, Seok won park. Exercise and Type 2 Diabetes. 
Korean Diabetes. 2012; 13:2:61-68. 

2. Centers for Disease Control and Prevention. National diabetes 
fact sheet: national estimates and general information on diabetes 
and prediabetes in the United States, 2011. Atlanta, GA: US 
department of health and human services, centers for disease 
control and prevention. 2011; 201(1). 

 

3. Pasaoglu H, Sancak B, Bukan N. Lipid Peroxidation and 
Resistance to Oxidation in Patients with Type 2 Diabetes Mellitus. 
Tohoku J Exp Med. 2004; 203:211-8. 
https://doi.org/10.1620/tjem.203.211 PMid:15240931  

 

4. Saudek CD, Kalyani RR, Derr RL. Assessment of Glycemia in 
Diabetes Mellitus: HemoglobinA1c.J Assoc Physicians India. 2005; 
53:299–304. PMid:15987016  

 

5. Cui Y, Bu H, Ma X, Zhao S, Li X, Lu S. The relation between 
serum uric acid and HbA1c is dependent upon hyperinsulinemia in 
patients with newly diagnosed type 2 diabetes mellitus. Journal of 
diabetes research. 2016; 2016. 

 

6. Lv Q, Meng XF, He FF, Chen S, Su H, Xiong J, Gao P, Tian XJ, 
Liu JS, Zhu ZH, Huang K. High serum uric acid and increased risk 
of type 2 diabetes: a systemic review and meta-analysis of 
prospective cohort studies. PloS one. 2013; 8(2):e56864. 
https://doi.org/10.1371/journal.pone.0056864 PMid:23437258 
PMCid:PMC3577701 

 

7. Qiu Q, Gong Y, Liu X, et al. Serum uric acid and impaired 
glucose tolerance: The Cardiometabolic Risk in Chinese (CRC) 
Study, Cell Biochemistry and Biophysics. 2015; 73:1:155-162. 
https://doi.org/10.1007/s12013-015-0597-5 PMid:25707501  

 

8. Rathmann W, Hauner H, Dannehl K, Gries FA. Association of 
elevated serum uric acid with coronary heart disease in diabetes 
mellitus. Diabetes Metabolisme. 1993; 19:1-2:159-166. 

 

9. Hovind P, Rossing P, Johnson RJ, Parving HH. Serum uric acid 
as a new player in the development of diabetic nephropathy. 
Journal of Renal Nutrition. 2011; 21(1):124-7. 

 

https://doi.org/10.1053/j.jrn.2010.10.024 PMid:21195935  

10. Herman JB, Medalie JH, Goldbourt U. Diabetes, prediabetes 
and uricaemia. Diabetologia. 1976; 12(1):47-52. 
https://doi.org/10.1007/BF01221964 PMid:1254115  

 

11. Gill A, Kukreja S, Malhotra N, Chhabra N. Correlation of the 
serum insulin and the serum uric acid levels with the glycated 
haemoglobin levels in the patients of type 2 diabetes mellitus. 
Journal of clinical and diagnostic research: JCDR. 2013; 7(7):1295. 
https://doi.org/10.7860/JCDR/2013/6017.3121 

 

12. Yadav D, Lee ES, Kim HM, Choi E, Lee EY, Lim JS, Ahn SV, 
Koh SB, Chung CH. Prospective study of serum uric acid levels 
and incident metabolic syndrome in a Korean rural cohort. 
Atherosclerosis. 2015; 241(1):271-7. 
https://doi.org/10.1016/j.atherosclerosis.2015.04.797 
PMid:25957887  

 

13. Cook DG, Shaper AG, Thelle DS, Whitehead TP. Serum uric 
acid, serum glucose and diabetes: relationships in a population 
study. Postgraduate medical journal. 1986; 62(733):1001-6. 
https://doi.org/10.1136/pgmj.62.733.1001 PMid:3628142 
PMCid:PMC2418956 

 

14. Wei F, Chang B, Yang X, Wang Y, Chen L, Li WD. Serum uric 
acid levels were dynamically coupled with hemoglobin A1c in the 
development of type 2 diabetes. Scientific reports. 2016; 6:28549. 
https://doi.org/10.1038/srep28549 PMid:27328642 
PMCid:PMC4916504 

 

15. Babikr WG, Elhussein AB, Abdelraheem A, Magzoub A, 
Mohamed H, Alasmary M. The Correlation of Uric Acid Levels with 
Glycemic Control in Type II Diabetic Patients. Biomedical and 
Pharmacology Journal. 2016; 9(3):1005-8. 
https://doi.org/10.13005/bpj/1040 

 

16. Pavithra V, Revathy K, Swaminathan S. Association between 
Uric acid and Hba1cin type 2 Diabetes Mellitus in Comparison with 
control. Int J Curr Microbiol App Sci. 2016; 5:4:585589. 

 

 

https://doi.org/10.1620/tjem.203.211
https://doi.org/10.1371/journal.pone.0056864
https://doi.org/10.1007/s12013-015-0597-5
https://doi.org/10.1053/j.jrn.2010.10.024
https://doi.org/10.1007/BF01221964
https://doi.org/10.7860/JCDR/2013/6017.3121
https://doi.org/10.1016/j.atherosclerosis.2015.04.797
https://doi.org/10.1136/pgmj.62.733.1001
https://doi.org/10.1038/srep28549
https://doi.org/10.13005/bpj/1040

