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ABSTRACT 
 

Background: The most frequent microvascular complications in patients with diabetes mellitus 
(DM) is diabetic nephropathy. Worldwide, diabetic nephropathy is the most common cause of end-
stage renal disease worldwide and a major cause of morbidity and mortality in DM patients. Urea 
and creatinine examinations are performed to find out kidney damage in patients with DM. This 
study aimed to report the correlation between blood urea and creatinine level in patients with DM 
at the Ministry of Marine and Fishery Clinic. 
Subjects and Method: This was a cross-sectional study conducted at the Ministry of Maritime 
Affairs and Fisheries Clinic in August 2019. A total of 155 patients with DM with laboratory tests of 
urea and creatinine blood was selected for this study. The variables tested were blood urea and 
creatinine levels. The data of blood urea and creatinine levels were collected from medical records 
in a year period from January to December 2018. The data were analyzed using Spearman Rank 
correlation test. 
Results: There was a positive correlation between urea and creatinine levels in the blood in DM 
patients (r= 0.44; p <0.001).  
Conclusion: There is a positive and moderate association between blood urea and creatinine in 
DM patients. 
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BACKGROUND 

The burden of diabetes mellitus continues 

to increase and the global prevalence is 

expected to increase from 6.4% in 2010 to 

7.7% in 2030. Estimates showed that 285 

million people worldwide have diabetes in 

2010. This number represented 6% of the 

adult population aged between 20 and 79 

years. It was expected that the prevalence 

will increase to almost 8% by 2030 by 438 

million diagnosed patients (Shaw et al., 

2010). 

Deaths due to diabetes mellitus are 

highest in poor and developing countries by 

≥ 80% (Jansson et al., 2015). According to 

data from the World Health Organization 

(WHO), the number of people with DM in 

Indonesia is the highest after India, China, 

and the United States. WHO predicts an 

increase in the number of people with DM 

in Indonesia from 8.4 million in 2000 to 

around 21.3 million in 2030. The Interna-

tional Diabetes Federation (IDF) in 2009. 

Predicted an increase in the number of 

people with DM from 7.0 million in 2009 to 

12.0 million in 2030. Although there are 

differences in prevalence rates, both reports 

showed an increase in the number of people 

with DM as much as 2-3 times in 2030 

(Ministry of Health, 2014). 



The 6th International Conference on Public Health 
Best Western Premier Hotel, Solo, Indonesia, October 23-24, 2019 | 577 

https://doi.org/10.26911/the6thicph-FP.05.02 

DKI Jakarta ranks first as a city with 

the highest prevalence of diabetes mellitus 

in Indonesia at 3.4 percent. The percentage 

of diabetes mellitus prevalence increased 

within five years from the 2013 Riskesdas 

data of 2.5 percent. While the highest pre-

valence of Diabetes Mellitus based on the 

level of work is 4.17% in civil servant/ mili-

tary/ police/ BUMN/ BUMD types (Riskes-

das, 2018).  

Diabetes mellitus is a systemic dis-

order characterized by a chronic hypergly-

cemic state that is associated with inflam-

mation and oxidative stress. This causes 

micro and macrovascular damage to many 

organs, especially kidneys, retina, and car-

diovascular system (Folli et al., 2011). 

Diabetes mellitus (DM) is one of the leading 

causes of death in the world. 43% of deaths 

due to high blood glucose levels occur un-

der the age of 70 years. The trend of 

diabetes mellitus in the world in 1980 to 

2014 has increased significantly. The ma-

jority of diabetes mellitus in the world in 

2014 which occurred at the age of more 

than 18 years is 8.50% (WHO, 2016). 

Chronic complications of type 2 dia-

betes can be in the form of microvascular 

and macrovascular complications which 

can reduce the quality of life of patients. 

The main cause of death for people with 

type 2 diabetes is macrovascular complica-

tions. Macrovascular complications involve 

large blood vessels, namely coronary arte-

ries, cerebral blood vessels, and peripheral 

blood vessels. Microvascular is a diabetes 

specific lesion that attacks the capillaries 

and retinal arterioles (diabetic retino-

pathy), renal glomerulus (diabetic nephro-

pathy), and peripheral nerves (diabetic neu-

ropathy) (Price and Wilson, 2006).  

Chronic DM can cause changes in 

small blood vessels that can damage kidney 

consequently can cause severe kidney fai-

lure, and after 5-10 years to become a sig-

nificant kidney damage problem (ADA, 

2015; Koga et al., 2010). Good glycemic 

control can reduce the incidence of diabetic 

nephropathy. The earliest nephropathy dis-

order detected was microalbuminuria fol-

lowed by a decrease in glomerular filtration 

rate (GFR) and an increase in serum crea-

tinine concentration (Gonzalez, 2013). 

The most frequent microvascular 

complication in people with DM is diabetic 

nephropathy in the kidney organs. The kid-

neys cannot resist hyperglycemia because 

the threshold for blood sugar is 180 mg% so 

that if hyperglycemia occurs, the kidneys 

cannot filter and absorb some glucose in 

the blood. One indicator of kidney function 

is to assess the glomerular filtration rate 

(GFR). GFR provides information about the 

amount of kidney tissue that is functioning, 

if the GFR value decreases, the levels of 

urea and creatinine will increase (Rendy, 

2012; Toto, 2013). 

Diabetes nephropathy which affects 

about one third of DM patients is the most 

common cause of end-stage kidney disease 

(ESRD) worldwide and is a leading cause of 

morbidity and mortality in patients with 

diabetes. This is due to the development of 

ESRD especially in patients with type 2 dia-

betes (Tuttle et al., 2014). 

About 50% of end-stage kidney fail-

ure in the United States is caused by dia-

betic nephropathy. Nearly 60% of people 

with hypertension and diabetes in Asia suf-

fer from diabetic nephropathy (Satria, 

2018). In 1981 diabetic nephropathy was 

the 6th leading cause of death in western 

countries and currently 25% of kidney fail-

ure patients undergoing dialysis are caused 

by diabetes mellitus especially DM type 2, 

for this type of DM is more common (Sa-

tria, 2018). 

Biochemical markers play an impor-

tant role in accurate diagnosis and in asses-

sing risks and adopting therapies to im-
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prove clinical outcomes. Serum analysis of 

renal function markers such as urea, crea-

tinine, uric acid, and electrolytes is used 

routinely (Gowda et al., 2010). Blood tests 

for Blood Urea Nitrogen (BUN) which is the 

main nitrogen end product of protein and 

amino acid catabolism, and creatinine 

which is a breakdown product of creatine 

phosphate in muscles, is excreted by the 

kidneys (Gowda et al., 2010; Kamal., 2014). 

BUN is an indirect and crude mea-

surement of kidney function that measures 

the amount of urea nitrogen in the blood 

and is directly related to the function of kid-

ney excretion. The creatinine test diagnoses 

impaired kidney functions and measures 

the amount of creatinine phosphate in the 

blood (Kamal, 2014). Serum creatinine is 

the most routine marker used for assess-

ment of renal function (Powers, 2008).  

Urea and creatinine are good indi-

cators of normal functioning kidneys and 

increased serum is an indication of kidney 

dysfunction (Kamal, 2014). BUN and serum 

creatinine are widely accepted and the most 

common parameters for assessing kidney 

function (Kamal, 2014; Suresh et al., 2014). 

In order to determine the existence of kid-

ney damage in DM patients, it is necessary 

to do a blood examination consisting of 

urea and creatinine. In general, in private 

clinical laboratories and hospital labora-

tories have urea and creatinine examination 

parameters for kidney function test. Like-

wise, in the Laboratory of the Ministry of 

Maritime Affairs and Fisheries in Jakarta, 

parameters used for kidney function tests 

are urea and creatinine. 

Data for 2018 showed that research 

had been conducted at the Clinic of the 

Ministry of Maritime Affairs and Fisheries. 

In this study, we intend to report the results 

of research on the description of urea and 

creatinine in people with DM at the Marine 

and Fisheries Ministry Clinic. 

SUBJECTS AND METHODS 

1. Study Design 

This study was conducted using an analytic 

observational research design with a cross 

sectional design. This research was con-

ducted at the Ministry of Maritime Affairs 

and Fisheries Clinic in August 2019. 

2. Population and Sample 

The population is all type 2 DM patients 

who visit the Clinic of the Ministry of Mari-

time Affairs and Fisheries, while the sample 

is all visits of type 2 DM patients who also 

conduct laboratory tests with urea and 

creatinine blood tests. The sample size tak-

en in this study was 155 respondents. Sam-

pling was carried out using secondary data 

in the form of patient medical records. Data 

was taken in a period of 1 year from 

January 2018 to December 2018 at the 

Clinic of the Ministry of Maritime Affairs 

and Fisheries and carried out non-probab-

ility sampling using consecutive sampling 

techniques.  

3. Data Analysis 

The variables tested were blood urea and 

creatinine levels in diabetics using the 

Spearman Rank correlation test. 

 

RESULTS 

Research on the relationship of serum urea 

levels with serum creatinine levels in pa-

tients with type 2 diabetes mellitus at the 

Marine and Fisheries Ministry Clinic was 

conducted during August 2019. The sample 

used for this study amounted to 155 pa-

tients. Data were analyzed by univariate 

and bivariate using Rank Spearman corre-

lation test to determine the relationship of 

serum urea levels with serum creatinine 

levels. Patient characteristics are illustrated 

in Table 1. 
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Table 1. The characteristics of patients 

Characteristics Frequency Percent 

Age (year)     

25–34 5 3.2 

35–44 28 18.1 

45–54 59 38.1 

55–64 60 38.7 

65–74 3 1.9 

Total 155 100 

Age     

Male 102 65.8 

Female 53 34.2 

Total 155 100 

Educational 

Background 
    

SHS 18 11.6 

D3 2 1.3 

Bachelor 80 51.6 

Master 42 27.1 

Doctor  13 8.4 

Total 155 100 

Based on table 1, it was found that 

the age of most patients was in the range of 

55-64 years, namely 60 people (38.7%) 

while in the range of 25-34 years, 35-44 

years, 45-54 years, and 65-74 years 

respectively 5 people (3.2%), 28 people 

(18.1%), 59 people (38.1%), and 3 people 

(1.9%). 

The gender distribution of patients 

is more in the male gender 102 people 

(65.8%) while the female gender is 53 

people (34.2%). As for the distribution of 

patient education levels, most patients with 

undergraduate education were 80 people 

(11.6%) while for master education, SHS, 

doctoral degree, and D3 respectively 42 

people (27.1%), 18 people (11.6%), 13 people 

(8.4%), and 2 people (1.3%). 

In the chemical examination, urea 

and creatinine was analyzed by univariate 

and bivariate, which are described in Table 

2. Based on table 2, it can be seen that the 

distribution of patients on the urea 

variable, is most prevalent in the group of 

normal urea patients, namely 127 people 

(81.9%) while for the low urea category of 

21 people (13.5%), and the high urea 

category of 7 people (4.5 %). 

 

Table 2. The distribution of urea and 

creatinine levels in patients with diabetes 

mellitus at the Marine and Fisheries 

Ministry Clinic. 

Variable Frequency Percentage 

Urea 

Low 

Normal 

High 

Total 

 

21 

127 

7 

155  

 

13.5 

81.9 

4.5 

100.0 

Creatinine 

Low 

Normal 

High 

Total 

 

3 

134 

18 

155 

 

1.9 

86.5 

11.6 

100.0 

As for the distribution of patients in 

the creatinine variable, most were in the 

normal creatinine group, which was 134 

people (86.5%) while for the low creatinine 

category were 3 people (1.9%), and the high 

creatinine category were 18 people (11.6%). 

Bivariate analysis between urea and 

creatinine variables was done using the 

Spearman Rank correlation test. The Alter-

native Hypothesis (Ha) states that there is a 

relationship between urea levels and crea-

tinine levels. 

The Spearman Rank correlation test 

results showed a positive correlation be-

tween urea levels and creatinine levels in 

the blood (r= 0.44; p <0.001). This shows 

that the level of urea with creatinine levels 

has a moderate positive pattern, which 

means the more urea level in the blood, the 

higher the creatinine level (r= 0.44). Statis-

tical test results showed that there was a 

relationship between urea levels and crea-

tinine levels (p <0.001). 

 

DISCUSSION 

The age distribution in our results was 

mostly in the 55-64 years age group, and 

there was a tendency for the prevalence of 
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diabetes to increase with age. This is in line 

with Riskesdas data on the prevalence of 

Diabetes Mellitus based on doctor's diag-

nosis in 2013 and 2018. The age group that 

suffers the most from Diabetes was in the 

55-64 years age group. As for what is 

similar to the results of our study, Rahma-

wati et al. (2018) which stated that the 

majority of the diabetic group was at the 

age of 50–59 years. 

People aged 40 years and over were 

vulnerable to obesity because they were less 

active in their daily physical activities. The 

decrease of exercise was also one of the 

factors that influence the onset of DM. Phy-

sical activity in question is any gesture that 

can eliminate calories, such as going up and 

down stairs, sweeping, gardening, exercis-

ing, and ironing. Age can affect the risk and 

the occurrence of type 2 diabetes. Increases 

in blood sugar levels are closely related to 

age, so the prevalence of type 2 diabetes 

will increase along with increasing age and 

result in higher impairment of glucose tole-

rance (Lathifah, 2017). 

According to Smeltzer and Bare 

(2014), age is closely related to an increase 

amount of blood sugar. The more you age, 

the higher the risk of developing type 2 

diabetes. The aging process can result in 

changes in the body's anatomical, physio-

logical, and biochemical systems in which 

one of its effects is an increase in insulin 

resistance. 

In addition, according to Leroith 

(2012), the incidence of type 2 DM in the 

old age groups occurs not only due to envi-

ronmental factors but also from physio-

logical factors. This is supported by res-

earch conducted by Wilmot and Idris 

(2014) which showed that the attack from 

type 2 DM in adults is because the indi-

vidual is obese, has a history of DM type 2 

offspring, has an unhealthy lifestyle, and 

black race. 

According to Tjokroprawiro (2004), 

the age limit of 50-60 years is the age limit 

that often experiences sudden attacks of 

blood vessel disease both in the brain and 

heart, but the significant relationship be-

tween the two is still uncorrectable. 

Based on the above theory, it can be 

seen that with increasing age the Ministry 

of Maritime Affairs and Fisheries em-

ployees can risk increasing the incidence of 

diabetes because in the aging process resul-

ting in changes in the anatomical system 

and metabolic function of the body de-

creases. In addition, the occurrence of dia-

betes in employees is also influenced by 

obesity, lack of activity, unhealthy lifestyles, 

and environmental factors. 

The results of the analysis test 

showed that the relationship between sex 

with DM patients was more common in 

men. These results are similar to the study 

conducted by Yanto et al. (2017), showed 

that the number of people with type 2 

diabetes mellitus is more male than female. 

But, the difference in the number is not too 

significant and cannot adequately describe 

gender as a factor in the incidence of 

diabetes mellitus. However, this should also 

be watched out because according to 

several other studies explained that male 

sex has a risk of diabetes increasing faster. 

Scientists from the University of 

Glasgow, Scotland revealed that after 

observing 51,920 men and 43,137 women. 

All of them are people with type 2 diabetes 

and generally have a body mass index 

(BMI) above the overweight limit. Men with 

diabetes with an BMI averaged 3 1.83 

kg/m2 while women had only experienced 

it with a BMI of 33.69 kg/m2. This 

difference in risk is influenced by the 

distribution of body fat. In men, fat 

accumulation is concentrated around the 

abdomen, triggering central obesity which 
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is more at risk of triggering metabolic 

disorders (Yanto et al., 2017). 

While from research conducted by 

Leslie et al. (2013), it can be seen that the 

actual incidence of type 2 DM is more sus-

ceptible to occur in men compared to wo-

men but in reality female are more affected 

by type 2 DM compared with men. This is 

because women in the community have 

higher life expectancy than men so that 

more elderly women cause the increase in 

number of women with type 2 diabetes 

(Leslie et al., 2013). 

The results showed that the highest 

number of patients of diabetes mellitus is 

bachelor graduates and the second highest 

number is master program. This study is 

also supported by data from Riskesdas in 

2013 and 2018 that the prevalence of 

diabetes mellitus tends to be higher in 

people who have a high level of education 

(D1/ D2/ D3/ PT). This is different from 

the statement of Notoatmodjo (2011) in his 

book that increasing the level of education 

will increase awareness for healthy living 

and pay attention to lifestyle, and eating 

patterns. Individuals with low education 

have the risk of not paying attention to life-

style and eating patterns, and what to do in 

preventing DM (Notoatmodjo, 2011). Edu-

cation is a long-term behavioral invest-

ment. Increased knowledge alone does not 

affect health indicators, but instead a per-

son is required to perform a health beha-

vior so that health indicators can be reali-

zed through the level of education that has 

been achieved (Notoatmodjo, 2007). 

Research Palimbunga et al. (2017) 

showed that there was no relationship be-

tween the level of education with the 

incidence of Type 2 DM in outpatients in 

the Internal Medicine Polyclinic at GMU 

Pancaran Kasih Hospital Manado. This is 

because patients with low or high levels of 

education also have other risk factors that 

affect patients with DM. Education level is 

not the only factor that can influence the 

incidence of DM (Palimbunga et al., 2017). 

The results of this study are supported by 

another study conducted by Allorerung 

(2016) which stated that there is no rela-

tionship between the level of education with 

the incidence of Type 2 diabetes (Palim-

bunga et al., 2017). 

Ministry of Maritime Affairs and 

Fisheries employees tend to have unhealthy 

eating patterns and lack of physical activity 

in the ministry office environment. Many 

employees are so busy with work that they 

don't pay attention to healthy lifestyles and 

are easily influenced by the environment. 

Thus, diabetes mellitus is not associated 

with higher education. This is because there 

are other factors involved that influence the 

incidence of diabetes mellitus.  

Univariate analysis results showed 

that there were 4.5% of patients whose urea 

levels increased and 11.6% of patients 

whose creatinine levels also increased from 

the reference value. In addition, there are 

patients with normal urea levels of 8 1.9% 

and normal creatinine levels of 86.5% 

(urea: 17–43 mg/dl, creatinine: 0.6–1.3 

mg/dl) (Ministry of Health, 2011). 

Based on these results, it can be 

concluded that the largest group of patients 

has urea and creatinine levels that are still 

in the normal range. This means that the 

patient has not shown signs of compli-

cations of diabetes mellitus especially  dia-

betic nephropathy. 

According to Tjokroprawiro (2004), 

diabetes mellitus to be able to cause com-

plications requires several other factors that 

also play an important role in causing un-

controlled blood glucose, so that it has a 

negative impact on other organs of the 

body. In addition, a study conducted by 

Bamanikar et al. (2016) showed that un-

controlled blood sugar levels would cause 
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an increase in serum urea levels and 

thereby increasing the chances of patients 

suffering from diabetic nephropathy.  

Based on the research and theory 

above, it can be concluded that most 

patients tend to carry out routine controls 

to maintain the stability of blood sugar 

levels in the body so as to prevent com-

plications. 

Bivariate results show that the urea 

and creatinine levels have a moderate po-

sitive relationship, which means that in ge-

neral urea and creatinine are absorbed 

through the kidneys together. If the kidneys 

are disturbed, then the urea and creatinine 

will both experience an increase in serum 

levels in the blood. However, if the kidney 

is disturbed, then the increase is not too 

fast or moderate because it depends on 

other factors that also play an important 

role in causing these complications. 

Urea is a waste product of protein 

metabolism that is normally transferred 

from the blood to the kidneys. The amount 

of urea in the blood is determined by die-

tary protein and the ability of the kidneys to 

excrete urea. If the kidneys are damaged, 

urea will accumulate in the blood. In-

creased plasma urea indicates kidney fai-

lure in performing its filtration function 

(Lamb et al., 2006). 

Creatinine is a product of muscle 

protein which is the end result of muscle 

metabolism that is released from muscles at 

almost constant speed and is excreted in 

the urine at the same speed. Creatinine is 

excreted by the kidneys through a combina-

tion of filtration and secretion, the concen-

tration is relatively constant in plasma from 

day to day, levels above the normal value 

indicate the existence of impaired kidney 

function (Alfarisi et al., 2013). 

Urea and creatinine in the blood are 

good indicators for assessing kidney func-

tion. If there is an increase in urea and 

creatinine levels in the blood, then this can 

be an indication of damage to kidney func-

tion. More than 80% of DM patients in the 

Marine and Fisheries Ministry's Clinic have 

normal levels of urea and creatinine. This is 

because these patients tend to have good 

glycemic control to prevent the incidence of 

diabetic nephropathy. 

Monitoring and evaluation of urea 

and creatinine examination in the blood 

need to be done further to prevent nephro-

pathic complications for patients who have 

above normal urea and creatinine results. 

Monitoring and evaluation in controlling 

blood glucose levels also need to be done in 

DM patients to prevent other chronic com-

plications. 
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