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ABSTRACT 
The Banjar community has a pattern of consumption of foods 
containing fat, carbohydrates and protein as a side dish everyday, so 
that it can be one of the risk factors for hyperuricemia that can 
increase blood pressure. The aim of  this study is to determine the 
effect of uric acid on blood pressure and chronic hypertension on 
proteinuria levels in Banjarnese  hypertension patients at Cempaka 
Health Center Banjarmasin. Method an observational  analytic using  
cross sectional. A total of  sample is 60 people. Data analysis using 
the Mann Whitney test for the effect of uric acid levels and the effect 
of chronic hypertension using the Chi Square test and then the 
correlation test. The significance value of blood uric acid levels to 
systolic blood pressure p = 0.000 and diastolic p = 0.002 and duration 
of hypertension to proteinuria levels were p = 0.004 and r = 0.377. 

 
Conclusions: There is significant effect of uric acid levels on blood 
pressure and chronic hypertension on proteinuria levels in Banjarnese 
hypertension patients in Cempaka Banjarmasin Health Center with 
weak strength. 
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INTRODUCTION 
Hypertension occupies the second highest position in South 

Kalimantan in 2013.1 Banjarmasin City Health Office 

reported 16,234 people with hypertension in 2012, and in 2017 

there were 76,548 people with total hypertension.2,3 In 2007, 

the prevalence of hypertension in Indonesia amounted to 

31.7%. Largest contributor to the deaths of nearly 9.4 million 

deaths annualy. One of largest contributor to the province of 

South Kalimantan hypertension is approximately 44.1% of 

pastients with hypertension in London there are 17,556.4,5 In 

2017, the City Health Office reported there were a total of 

76.548 Banjarmasin patient soul hypertension.4,5 Patient with 

hypertension based on data taken as much as 26.5% of 

villagers Gadang suffer from hypertension.4,5 

Hypertension is a non-communicable cardiovascular disease, 

also called the silent killer because it often causes no 

symptoms and kills the sufferers quietly.6 Age, sex, genetics, 

food and lifestyle are risk factors that can affect blood 

pressure.1 Banjar community daily days consuming side 

dishes that contain low fat, carbohydrate, protein and fiber.7 

This can cause hyperuricemia which can trigger 

hypertension. Duration of hypertension if it occurs for a long 

time it will affect the levels of proteinuria. Hyperuricemia 

causes hypertension by increasing oxidative stress, activating 

the RAA system, triggering endothelial dysfunction and 

peripheral vasoconstriction.8 

Chronic hypertension can later affect various types of blood 

vessels, one of which is the blood vessels in the kidneys so that 

later it can cause sclerosis of blood vessels in the kidneys and 

cause a decrease in kidney function.9 

Proteinuria is the most common clinical manifestation of 

decreased kidney function and is a screening for the severity 

of cardiovascular disease. Proteinuria is considered 

pathological if the levels are in the urine> 150 ml / 24 

hours.10,11,12 

Hypertension in the Banjar tribe is also influenced by the 

presence of the eNOS3 gene which is thought to be a gene 

that has a connection with the incidence of hypertension. 

Glu298Asp is one of the polymorphisms of the eNOS3 gene 

which is often found in the Minang tribe who both inherit 

Malay genetics with the Banjar tribe.5,13,14,15 

 

RESEARCH METHODS 
This type of research is observational analytic with cross 

sectional approach. The total sample of this study was 60 

people. 

Inclusion criteria included hypertensive patients of the 

Banjar tribe who were diagnosed with hypertension at 2 
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visits, aged 20-60 years, patients were willing to conduct 

interviews about the disease and were willing to sign a 

statement, not suffer from diabetes mellitus types 1 and 2, 

heart failure and chronic kidney failure. Exclusion criteria 

included patients who did not arrive at the time of blood 

collection, did not arrive at the examination of urinalysis, 

patients who came for the first time, patients who exercised 

24 hours before urine collection, pregnant women and 

menopause. 

This study was approved by the Research Ethics Committee 

of the Faculty of Medicine, University of Lambung 

Mangkurat. The data obtained will be analyzed using the 

Mann-Whitney and Chi Square statistical tests and 

continued by the correlation test in the SPSS program version 

25.0 

 

RESULT AND DISCUSSION 
This research was conducted after respondents were willing 

to follow the research procedures and fill out a questionnaire, 

after that it was continued with blood pressure measurement 

and blood uric acid examination and urine examination in 

hypertensive patients of the Banjar tribe. 

 

 
Figure 1: Characteristics subject by gender 

 

 
Figure 2: Characteristics subject by age 

 

Table 1: Characteristics of Research Subjects Based on Uric Acid, Proteinuria, Chronic Hypertension, Blood Pressure, and 

Age 

Characteristics N=60 (%) 

Uric Acid 

Normal 

Hyperuricemia 

 

30 

30 

 

50,0 

50,0 

Proteinuria 

Positive 

Negative 

 

16 

44 

 

26,7 

73,3 

Chronic Hypertension 

>5 years 

 

 

30 

30 

 

50,0 

50,0 

Blood Pressure 

Normal 

Hypertension 

 

30 

30 

 

50,0 

50,0 

Age (Years)* 

Early adulthood (26-35) 

Late adulthood (36-45) 

Early elderly (46-55) 

 

2 

13 

34 

 

3,3 

21,7 

56,7 

female
57%

male
43%

0 5 10 15 20 25 30 35 40

Early adulthood  awal (26-35)

Late adulthood (36-45)

Early elderly (46-55)

Late elderly (56-65)

Old human (>65)
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Late elderly (56-65) 

Old human (>65) 

7 

4 

11,7 

6,7 

Information: * = age grouping based on the 2009 RI Ministry of Health 

% = percentage; n = number of research subjects  

 

Table 2: Mean Uric Acid Levels on Blood Pressure of Banjar Tribe Hypertension Patients 

                Blood Pressure 

 

Uric Acid 

Normal 

 

Hypertension 

Systolic      Diastolic Systolic Diastolic 

 

Normal 

Hyperuricemia 

  

120                            80 

 120                            

80 

 

 137                  94 

             137                  98 

 
         Diastolic  

         Systolic 

1. Normotension with normal uric acid 

2. Normotension with hyperuricemia 

3. Hypertensionn with normal uric acid 

4. Hypertension with hyperuricemia  

Figure 3: Average Blood pressure on normotension and hypertension with normal uric acid and hyperuricemia 

 

Table 3: Effect of chronic hypertension on proteinuria levels on hypertension patients 

Variable Proteinuria Total                 OR                p-

value Positive Negative 

Chronic 

Hypertension 

> 5 years 

 

 

 

13 

3 

 

 

17 

27 

 

 

30 

30 

6,882 

(1,707-

27,752) 

0,00

4 

Total 16 44 60 

0 20 40 60 80 100 120 140 160

1

2

3

4
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Figure 4: Effect of chronic hypertension on proteinuria levels on hypertension patients 

 

Table 2 and Figure 3 shows the mean blood pressure in the 

hyperuricemia group obtained higher results than the AUN 

group. This can be caused by endothelial dysfunction that 

occurs due to increased reactive oxygen species (ROS), 

decreased nitric oxide (NO), and the formation of oxidants 

by the enzyme xhantine oxidase.16 

The results of the Mann-Whitney test analysis in the AUN 

group and the hyperuricemia group obtained a mean 

difference in blood pressure with a value of p = 0,000 for 

systolic and a value of p = 0.002 for diastolic. 

Pramadya research in 2010, found a significant relationship 

between hyperuricemia with hypertension, obtained systolic 

and diastolic blood pressure results with uric acid levels p = 

0.000.8 Assob et al 2014 research also showed a positive 

relationship between uric acid obtained p = 0.001 for systolic 

and p = 0.001 for diastolic.17 However, the 2015 Najiyyah et 

al study obtained different results, where blood uric acid 

levels did not have a significant relationship with systolic 

blood pressure p = 0.442 and diastolic p = 0.976. This might 

have happened because most of the samples had controlled 

hypertension so that the prooxidant effect of gout did not 

significantly cause an increase in blood pressure.18 

Table 3 and Figure 4 shows that the hypertension duration 

group> 5 years had the most negative proteinuria category, 

amounting to 17 people, while positive proteinuria 

had the most negative proteinuria category, amounting to 27 

people, while positive proteinuria numbered 3 people. The 

results of the analysis using the Chi Square test and the 

significance value of 0.004 (p <0.05) which statistically shows 

the influence of hypertension duration on proteinuria levels 

in hypertensive patients with an Odds Ratio of 6.882, which 

means that people with hypertension have a risk of 6.882 

times greater experiencing proteinuria. Then proceed with 

the phi correlation test to determine the strength of 

correlation and the results obtained are weak correlation with 

a correlation value of r = 0.377. 

Data analysis by Chi Square method on hypetension was 

found to have a significant relationship (p = 0.004) on 

proteinuria levels. This is consistent with the study of 

Okumura N, et al in 2014 which explains that there is a 

positive relationship between proteinuria and the incidence 

of hypertension (p <0.001) .19 These results are also in line 

with the study of Silva PR, et al. hypertension compared with 

the control group (p <0.001) .20 

Based on the correlation test the results obtained with a weak 

correlation strength (r = 0.377). This could be due to the 

majority of samples taking anti-hypertensive drugs. 

According to Viazzi F, et al (2018) antihypertensive drugs of 

angiotensin converting enzyme inhibitors (ACE-is) and 

angiotensin receptors blockers (ARBs) groups are drugs that 

can protect the kidneys by slowing the progression of kidney 

disease and reducing the incidence of proteinuria.21 When 

systolic pressure> 180 mmHg and diastolic pressure> 120 

mmHg, this can potentially result in target organ damage 

while the average blood pressure of the sample is 150/90 

mmHg.22 

Long-term hypertension can cause various disorders of the 

organs, one of which is the kidney organ. Increased pressure 

and chronic strain on the arterioles and glomeruli can cause 

sclerosis of the glomeruli blood vessels or often called 

glomerulosclerosis. If this happens for a long time it can cause 

more damage to the nephrons that are still in good condition. 

Then this can cause the formation of more sclerotic lesions so 

that it can result in glomerular obliteration, which in turn will 

cause a more severe decline in kidney function, and can be 

characterized by the presence of proteinuria.9,23 

The limitation of this study is that researchers have not been 

able to control several confounding variables that can affect 

blood uric acid levels and duration of hypertension such as 

antihyperuricemia drugs, antihypertensive drugs and lifestyle 

(food, smoking, alcohol, and physical activity). 

 

CONCLUSION 
The conclusions of this study are: 

1. There is an influence of blood uric acid levels on blood 

pressure in hypertensive patients in the Banjar tribe. 

2. There is a long-standing influence of hypertension on 

proteinuria levels in Banjar tribal hypertension patients with 

weak correlation strength. 

Further research needs to be done with the addition of 

research time, and can control the confounding variables so 

as to reduce the bias in research and get more accurate results. 

As well as for health to better consider urine examination as 

a routine examination of hypertensive patients. 

 

REFERENCES 
1. Ministry of Health Republic Indonesia. (2013). 

Report on the results of Indonesia's basic health 

research. Jakarta: Indonesian Ministry of Health's 

health research and development agency.  

2. Banjarmasin City Health Office. (2013). Most cases of 

10 diseases in Banjarmasin City in 2013. Banjarmasin: 

Banjarmasin City Health Department.  

3. Banjarmasin City Health Office. (2017). Annual 

reports on morbidity. Banjarmasin: Banjarmasin City 

Health Office.  

4. Adiputro DL, Asnawati, Huldani, Achmad H, 

0 5 10 15 20 25 30

> 5
years

≤ 5 
years

Negative Positive



Huldani et al / The Influence of Uric Acid Levels on Blood Pressure and Chronic Hypertension towards Hypertension Patients 
Proteinuria Levels (Overview of the Banjar Ethnic at the Cempaka Banjarmasin Health Center) 

 

56                                                                            Systematic Review Pharmacy                                                  Vol 11, Issue 5, 2020 

Arwandy D, Teghar YP, Rizal AF. (2020).  

Hypertension with left atrium abnormalities, left 

ventricular hypertrophy, Qt interval and smoker. 

Indian Journal of Public Health Research and 

Development. 11(3): 1531-1635. 

5. Huldani, Kaidah S, Adiputro DL, Achmad H, 

Sukmana BI, Putri DKT, Wasiaturrahmah Y, Dewi 

RK, Aspriyanto D, Hatta I, Winias S, Pratiwi AR, Sari 

E, Putra AP, Manik ADMC, Zailin K, Wardani IK. 

(2020). Effect of Total Cholesterol Levels and 

Triglycerides on Blood Pressure Hypertension 

Patients Overview againts Puskesmas Banjar Ethnic 

Group in Cempaka Banjarmasin. SRP. 11(4):384-389. 

doi:10.31838/srp.2020.4.57. 

6. Octaviani P, Rusdi, Evriyani D. (2015). Comparison 

of creatinine and uric acid levels in the serum and 

urine of patients with hypertension and 

normotension. Biomes. 11 (1): 67-68. 

7. Syam Kartini. (2012). The relationship of food 

consumption patterns with the incidence of type 2 

diabetes mellitus in the female population in 

Banjarmasin City [Thesis]. Yogyakarta: Gadjah Mada 

University.  

8. Mustafiza PV. (2010). The relationship between 

hyperuricemia and blood pressure. [Thesis]. 

Surakarta: Faculty of Medicine, Sebelas Maret 

University Surakarta. 

9. Guyton AC, Hall JE. (2014).  Medical physiology 

textbook. Issue 12. Translator: Ermita I, Ibrahim I. 

Singapore: Elsevier.  

10. Zang A, Huang S. Progress in the pathogenesis of 

proteinuria. International Journal of Nephrology. 

11. Bawazier LA. Proteinuria. In: Sudoyo AW, Setiyohadi 

B, Alwi I, Simadibrata M, Setiati S. (2010). Medical 

science books in volume II. 5th ed. Jakarta: 

Department of Internal Medicine, Faculty of 

Medicine, Indonesia University. Internal Publishing. 

p. 956-961. 

12. Kim JK, Ju YS, Moon SJ, Song YR, Kim HJ, et al. 

(2013). High pulse pressure and metabolic syndrome 

are associated with proteinuria in young adult 

women. BMC Nephrol. 14 (45): 1-8. 

13. Y DNA Haplogroup. Haplomaps [ serial online]. 

[cited 2019 July 10]. Available from: 

https://haplomaps.com/haplogroup-k/ 

14. Batuah A. Dt, Madjoindo A. Dt. (1959). Tambo 

Minangkabau and its customs. Jakarta: Library 

Center.  

15. Rina, Setiawana, Siregar CT. (2016). Experience of 

Minang primary hypertension patients who undergo 

treatment at home. North Sumatra. Nursing Faculty. 

Nursing Journal. 12(1): 48-66. 

16. Lee JJ, Ahn H, Hwang H, Han SW, Lee KN, Kim JB, 

et al. (2015).  Relationship between uric acic and 

blood pressure in different age groups. Clinical 

hypertension. 21 (14): 1-2 

17. Assob JCN, Ngowe MN, Nsagha DS, Njunda AL, 

Waidim Y, Lemuh DN, Weledji EP. (2014). The 

Relationship between Uric Acid and Hypertension in 

Adults in Fako Division SW Region Cameroon. 

Journal of Nutrition and Food Sciences. 4: 1-2. 

18. Najiyyah AU, Pintaningrum Y, Syamsun A. (2015). 

Correlation between serum uric acid levels and 

hypertension. Journal of Hypertension. 33: 1. 

19. Okumura N, Kondo T, Matsushita K, et al. (2014). 

Associations of proteinuria and the estimated 

glomerular filtration rate with incident hypertension 

in young to middle-aged Japanese males. Prev med. 

60 (12). 

20. Ricardo Pereira Silva; Karinne Cisne; Jerusa Mara de 

Oliveira; Marcos Kubrusly; Carlos Roberto Martins 

Rodrigues Sobrinho; Pedro José Negreiros de 

Andrade. (2008). Determination of 

microalbuminuria in hypertensive patients and in 

patients with coronary artery disease. Arq Bras 

Cardiol. 90 (2): 99-103 

21. Viazzi F, Leoncini G, Grassi G, Pontremoli R. (2018). 

Antihypertensive treatment and renal protection: Is 

there a J-curve relationship? J Clins Hypertens. 20 

(11): 1560-1574. 

22. Achmad H, Oktawati S, Adam AM, Pasiga B, Sjahril 

R, Azizah A, Sukmana BI, Huldani, Siswanto H, 

Neormansyah I. (2020). Granulicatella Adiacens 

Bacteria Isolation from Perodontitical Patients with 

Polymerase Chain Reaction Techniques. Systematic 

Reviews in Pharmacy.  11(4): 394-400.  

23. Wahyuningsih S, Amalia M, Bustaman N. (2018). 

The influence of the degree of hypertension, duration 

of hypertension and hyperlipidemia with heart and 

kidney disorders of hypertensive patients in Posbindu 

Pasar Cisalak. Indonesian Public Health Journal. 10 

(1): 56-67. 

24. Focal Segmental Glomerulosclerosis. (2019). Medline 

plus [online serial]. [cited 2019 July 10]. Available 

from: 

https://medlineplus.gov/ency/article/000478.htm. 

25. Riyanti E, Achmad H, Safari MH, Gartika M, 

Ramadhany YF. (2020). Analysis of VDR Gene 

Polymorphism in Beta Thalassemia Major (Beta 

Thalassemia Major / Vitamin D / Calcium / 825T/T 

Vitamin D Receptor Gene). Systematic Reviews in 

Pharmacy.  11(4): 268-274.   

https://haplomaps.com/haplogroup-k/
https://medlineplus.gov/ency/article/000478.htm

