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Abstract. Body Mass Index (BMI) or formerly called Quetelet Index is the 

measurement for scoring nutrient state in adults by using body weight (in kilogram) 

and body height (in metre). Obesity and overweight are defined as an abnormality of 

fat accumulation that can damage our health. Uric acid is a substance that is formed 

when the breaking process of purine occur. Hyperuricemia are condition that are 

closely related with gout. Uric acid level increased significantly towards those having 

obesity. It is  also concluded that obesity was the usual cause in patients with recurrent 

gout attack. Strong  relation has been found between high BMI with gout arthritis 

occurance. This research  is a descriptive analytic research with cross sectional design  

included 50 diabetic subjects aged over 40 years old.  Subjects picked by consecutive 

sampling then we examined the weight, height, waist size, blood pressure and 

laboratory tests for fasting blood sugar and serum uric acid level. With statistical 

analysis using chi square we found that there was no significant association between 

BMI and serum uric acid level in type 2 diabetes mellitus patients (p>0.005). 
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Abstrak. Body Mass Index (BMI) atau sebelumnya disebut Quetelet Index adalah 

pengukuran untuk menilai keadaan gizi pada orang dewasa dengan menggunakan 

berat badan (dalam kilogram) dan tinggi badan (dalam meter). Obesitas dan 

kegemukan didefinisikan sebagai kelainan penumpukan lemak yang dapat merusak 

kesehatan kita. Asam urat adalah zat yang terbentuk ketika proses pemecahan purin 

terjadi. Hiperurisemia adalah kondisi yang berkaitan erat dengan asam urat. Tingkat 

asam urat meningkat secara signifikan terhadap mereka yang mengalami obesitas. 

Juga disimpulkan bahwa obesitas adalah penyebab umum pada pasien dengan 
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serangan gout berulang. Hubungan yang kuat telah ditemukan antara BMI tinggi 

dengan kejadian artritis gout. Penelitian ini merupakan penelitian deskriptif analitik 

dengan desain cross sectional yang meliputi 50 subjek diabetes berusia di atas 40 

tahun. Subjek diambil secara consecutive sampling kemudian kami memeriksa berat, 

tinggi, ukuran pinggang, tekanan darah dan tes laboratorium untuk kadar gula darah 

puasa dan serum asam urat serum. Dengan analisis statistik menggunakan chi square, 

kami menemukan bahwa tidak ada hubungan yang signifikan antara BMI dan kadar 

asam urat serum pada pasien diabetes melitus tipe 2 (p> 0,005). 

Kata Kunci: Body Mass Index, Diabetes Mellitus, Type 2 Diabetes Mellitus 

Received 5 February 2020 | Revised 20 February 2020 | Accepted 20 March 2020 

1. Introduction 

Body Mass Index (BMI) has been used to chategorize people as underweight, 

normoweight and obese. An individu determined as obese based on Body Mass Index 

(BMI) it is a simple index of weight–height relationship calculated as weight in (kg) 

divided by height in (m) squared. One is categorized as obese I when the BMI 25-29,9 

kg/m2 and obese II when the BMI >30 kg/m2 [1]. Obesity can occur when there is an 

imbalance between calory intake and bodily use of those calories and is more likely 

when there is decreased physique activity [2]. In 2004, on estimated 13% of adults 

worldwide (11% of men and 15% of women) were obese [3]. An estimated 39% of 

adults aged ≥18 years old (38% of men and 40% of women) are overweight [3]. 

In Indonesia in 2013 from all of the population, estimated 8.2% of women aged ≥18 

years old were obese, and 24.2% were overweight [4]. The lowest obesity prevalence in 

is located in East Nusa Tenggara province (6.2%) and the highest is in North Sulawesi 

(24.0%) [4]. Another study determined the prevalence of obesity in North Sumatra 

province during 2013, was 27% compared to average of 20% [5]. 

Uric acid is a substance that is formed when the breaking process of purine occur. Most 

uric acid will be dissolved in the blood an go towards kidneys and will exit through 

urine. If our body produces uric acid in large amount or cannot be exit in an enough 

amount, then the uric acid level in our blood will increase or usually hyperuricemia [6]. 

Hyperuricemia or increased of serum uric acid level above normal are condition that are 

closely related with gout where monosodium urate crystals are deposited in joint and 

soft tissue [7]. According to research data at Dr Hasan Sadikin Hospital in 2012, from 

all gout patients, 12.22 percent were obese, 15.70 percent were having infarc myocard, 

25.39 percent were having diabetes mellitus, 42.73 percent were having hypertension, 

and 53.08 percent were having chronic kidney disease [8]. Based on previous research 
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to know if an increased uric acid level have occurred in children and teens having 

obesity, they found the result that uric acid level increased significantly towards those 

having obesity and could be used as one indicator of increased uric acid level in early 

teens [9]. Zhang and Rothenbacher in 2008 in their research that also analyzed the 

relation between BMI and frequency of gout attack, concluded that obesity was the 

usual cause in patients with recurrent gout attack [10]. 

According to the research by Sipayung et al. towards teenagers at SMP Swasta Manado 

in 2013, it can be concluded that there are no significant relations between obesity and 

increased level of uric acid [9]. Sara et al. in their research concluded that, the 

individuals with metabolic syndrome have higher uric acid level. The association of uric 

acid and metabolic syndrome components supports that it might be an additional 

components of metabolic syndrome [11]. In other previous studies, an association 

between serum uric levels and metabolic syndrome has been reported [12]. Therefore 

this study aimed to analyze the association uric acid level and body mass index in type 2 

diabetes mellitus patients. 

2. Methods  

This research is analytic descriptive research method with cross-sectional approach. 

Research populations were the patients visited public health in Medan Selayang. 

Research samples are the patients visited public health in Medan Selayang in 

accordance the inclusion and exclusion criteria. The samples are chosen with 

consecutive-sampling way. Research’s inclusion criteria are: aged over 40 years old. (1) 

and patients that are ready as research sample by signing agreement sheet after being 

explained with informed consent. (2) Research’s exclusion criteria are patients are being 

treated with cancer therapy and diuretics. This research was approved by Health 

Research Ethical Committee, Medical Faculty of Universitas Sumatera Utara/ H. Adam 

Malik General Hospital. 

Method of data colletion using primary data that are directly obtained from physic 

examination incuding body weight and height, waist size and laboratorium tests 

including Fasting blood sugar, Hba1C and serum uric acid level from the patients. All 

statistical analyses were carried out using chi square. P-value <0.05 was considered as 

significant. 
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3. Results and Discussions 

The characteristic of the subjects of this research are shown in Table 1. In this research 

the the average age of the samples is 59.50 years old, BMI is 26.11kg/m2, waist size is 

140.56, Fasting Blood Sugar is 199.18 mg/dl, Hba1C is 10.73% and uric acid is 6.49 

mg/dl. 

Table 1. Baseline characteristics of the 40 samples 

  N Mean ± SD P 

Age 50 59.50±8.62  
BMI 50 26.11±3.56  
Waist size 50 140.56±189.30  

FBS 50 199.18±77.63  
Hba1C 50 10.73±13.70  
Uric acid 50 6.49±1.70 >0.005 

 

This study aimed to analyze the association uric acid level and body mass index in type 2 

diabetes mellitus patients, so we used the statistical analysis with chi square and found 

that there was no significant association between uric acid level and body mass index in 

type 2 diabetes mellitus patients (p>0.005). 

The previous studies report that obesity has long been recognized as an associated factor 

with a variety of adverse health consequences; chiefly among them are diabetes, 

hypertension, dyslipidaemia, increased cardiovascular events, and elevated serum uric 

acid [14]. 

Previous published paper indicated that weight loss was thought to be an effective 

non-medical strategy for serum uric acid level reduction in the Japanese population [15] 

contrary to our research that found no significant association between uric acid and body 

mass index it might be because body mass index is not the only and major factor that 

influence uric acid level there are many other factors such as high consumed of food that 

contains high level of purine, low excretion, high synthesis or both [13]. 

4. Conclusions 

The cross sectional study concluded that there was no significant association between 

uric acid level and body mass index in type 2 diabetes mellitus patients (p>0.05), but 

however uric acid is a substance that is formed by metabolic proccess. Body weight 

which is one of two main factors that determine BMI  can greatly affect the metabolic 

proccess so we have to keep in our mind that however the type 2 DM patients still have 

to maintain the BMI to keep the uric acid level remain within normal  limits range.  
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