
 

JUXTA: Jurnal Ilmiah Mahasiswa Kedokteran Universitas Airlangga 
2023 January, XIV (01) 

 

   
 

 
Risk Factors of Chronic Kidney Disease (CKD) in Type 2 Diabetes Mellitus 

(DM) Patients at Dr. Soetomo General Academic Hospital, Surabaya 
 

Joshua Teofilus Sutadji1     , Agung Pranoto2,3*     , Risky Vitria Prasetyo4      
 
1Faculty of Medicine, Universitas Airlangga, Surabaya, Indonesia. 
2Department of Internal Medicine, Faculty of Medicine, Universitas Airlangga/Dr. Soetomo General Academic Hospital, 
Surabaya, Indonesia. 
3Indonesian Diabetes Association (PERSADIA) East Java Branch, Surabaya, Indonesia. 
4Department of Pediatrics, Faculty of Medicine, Universitas Airlangga/Dr. Soetomo General Academic Hospital, Surabaya, 
Indonesia. 
 
A B S T R A C T 
 
 
Introduction: Type 2 diabetes mellitus (DM), categorized as a non-communicable 
disease, has become a global health concern. This study aimed to identify the risk 
factors for chronic kidney disease (CKD) in type 2 DM patients at Dr. Soetomo 
General Academic Hospital, Surabaya. 
 
Methods: This was a case-control study. The samples were collected using 
consecutive sampling methods from the medical records Dr. Soetomo General 
Academic Hospital, Surabaya. The total samples were 158 patients consisting of 79 
cases and 79 controls. Independent variables were a history of uncontrolled HbA1c 
levels; hypertension; high triglyceride (TG) levels; low high-density lipoprotein (HDL) 
levels, high low-density lipoprotein (LDL) levels, and being overweight. The 
dependent variable was CKD. Samples were analyzed using the Chi-Square test 
and logistic regression. 
 
Results:  From six independent variables that were analyzed, two variables had 
significant results based on the Chi-Square test. Logistic regression was performed 
and showed the significant results between risk factors of CKD and type 2 DM 
patients at Dr. Soetomo General Academic Hospital, Surabaya, were a history of 
hypertension (OR = 3.801, 95% CI = 1.875-7.706) and a history of low HDL levels 
(OR = 3.356, 95% CI = 1.650-6.827). The highest risks were a history of hypertension 
followed by a history of low HDL levels. 
 
Conclusion: Type 2 DM patients at Dr. Soetomo General Academic Hospital, 
Surabaya, with a history of hypertension and low HDL, had a greater risk of 
developing CKD. 
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Introduction 
 

Type 2 diabetes mellitus (DM), categorized as a non-
communicable disease, has become a global health 
concern. The prevalence of DM has been increasing over 
the years. According to the data from International Diabetes 
Federation (IDF), approximately 463 million people aged 
20-79 had DM in 2019 and are estimated to become 578.4 
million in 2030.1 Type 2 DM is estimated to play a role in 
contributing to 90% of DM worldwide.1 

Type 2 DM may lead to further complications, 
including damage to the kidneys and cause chronic kidney 
disease (CKD).2 This can increase morbidity and mortality 
in type 2 DM patients. Data obtained from a global survey 
showed that in 1990, approximately 408.6 thousand 
patients died due to CKD, and 46.3 thousand died due to 
CKD caused by DM.3 In 2013, it increased with 
approximately 956.2 thousand patients dying due to CKD, 
and 173.1 thousand patients died due to CKD caused by 
DM.3 

It is important to understand the risk factors of type 2 
DM to prevent the incidence and further progression of 
CKD. One of the risk factors is uncontrolled HbA1c levels, 
which can affect kidney function by disrupting the 
metabolism pathways in glycolysis, Krebs cycle, and 
oxidative phosphorylation.4 Hypertension impacts kidney 
damage by increasing intraglomerular pressure, 
microvascular disruption, inflammation and causing loss of 
kidney function.5 Thus, elevated triglyceride (TG) levels are 
known to correlate with a higher incidence of CKD, but the 
complete mechanism still cannot be explained.6 
Microvascular complications caused by TG elevation are 
suspected of causing impaired renal function.6 High-
density lipoprotein (HDL) has antioxidant, anti-
inflammatory, and protective effects, which means low HDL 
will reduce its protective function.7 The negative effect of 
oxidized low-density lipoprotein (LDL) in vessels can be 
prevented by HDL.7 Low HDL levels can lower the 
glomerulus filtration rate (GFR) and increase the risk of 
albuminuria.7 

Type 2 DM patients usually have elevated LDL levels 
followed by increasing oxidized LDL, which causes 
inflammation, oxidative stress, and fibrosis in the kidney.8,9 
Being overweight is known to increase CKD risk. This is 
related to the rise of leptin levels, mechanical stress, and 
fat deposition in renal sinuses, causing toxic effects, 
hypertrophy of the glomerulus, death of podocytes, and 
compressed blood vessels in the kidneys.10 

Several studies have been conducted associated with 
the risk factors of CKD. However, each study had different 
variables, designs, places, and sample amounts. 
Therefore, this study aimed to identify the risk factors for 
CKD among patients with type 2 DM at Dr. Soetomo 
General Academic Hospital, Surabaya. Through this study, 
the results obtained were expected to give additional 
information. Hence, the incidence of CKD can be reduced, 
and preventive steps can be taken by knowing the risk 
factors. 
 

 

Methods 
 

The case-control study approach was used in this 
observational analytical research. The population of this 
study were patients with type 2 DM. The samples were 
gathered using secondary data from medical records Dr. 
Soetomo General Academic Hospital, Surabaya, in 2016-
2020. The samples were chosen by consecutive sampling. 
The inclusion criteria were that patients must be at least 18 
years old, and the exclusion criteria were patients without 
complete data in the medical records. This study obtained 
ethical approval from Ethical Committee for Health 
Research Dr. Soetomo General Academic Hospital, 
Surabaya. 

This study consisted of a case group, type 2 DM 
patients, and a control group, type 2 DM patients with CKD. 
Each group consisted of 79 patients. Therefore, the total 
sample was 158 patients. The independent variables in this 
study were a history of uncontrolled HbA1c levels, a history 
of hypertension, a history of high TG levels, a history of low 
HDL levels, a history of high LDL levels, and a history of 
being overweight. The dependent variable was CKD. This 
study used Chi-Square test analysis to determine the 
significant difference between each risk factor and CKD. 
Logistic regression analysis was used to analyze all 
dependent variables, which were significant from the 
previous Chi-Square test to the dependent variable. The 
samples were analyzed using IBM SPSS statistics version 
25.  

 
Results 
 
Table 1. Characteristic of risk factors between case and 
control groups 
 

Variables Case Control 
n % n % 

History of uncontrolled HbA1c levels         
HbA1c ≥ 7% 58 73.4% 52 65.8% 
HbA1c < 7% 21 26.6% 27 34.2% 
History of hypertension     
BP ≥ 140/90 mmHg 59 74.7% 31 39.2% 
BP < 140/90 mmHg 20 25.3% 48 60.8% 
History of high TG levels     
TG ≥ 150 mg/dl 48 60.8% 38 48.1% 
TG < 150 mg/dl 31 39.2% 41 51.9% 
History of low HDL levels     
HDL < 40 mg/dl 46 58.2% 20 25.3% 
HDL ≥ 40 mg/dl 33 41.8% 59 74.7% 
History of high LDL levels     
LDL ≥ 100 mg/dl 65 82.3% 65 82.3% 
LDL < 100 mg/dl 14 17.7% 14 17.7% 
History of being overweight     
BMI ≥ 25 kg/mm²        28 35.4% 24 30.4% 
BMI < 25 kg/mm² 51 64.6% 55 69.6% 
Source: Research data, processed 

 
Based on Table 1, the characteristics of type 2 DM 

patients in the case and control group, the majority were 
uncontrolled HbA1c levels, high LDL levels, and no history 
of being overweight. There was a difference in the majority 
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of patient characteristics between the two groups for the 
history of hypertension, history of high TG levels, and 
history of low HDL levels; 58 (73.4%) and 52 (65.8%) 
patients, respectively. The majority of samples in the case 
group had a history of hypertension (74.7%), a history of 
high TG levels (60.8%), and a history of low HDL levels 
(58.2 %). Meanwhile, in the control group, the majority did 
not have a history of hypertension, high TG levels, or low 
HDL levels. 
 
Table 2. Chi-Square test analysis between risk factors and 
CKD 
 

Variables OR 95% CI p 
History of uncontrolled HbA1c 
levels 1.434 0.725-

2.837 0.299 

History of hypertension 4.568 2.316-
9.008 0.000 

History of high TG levels 1.671 0.888-
3.141 0.110 

History of low HDL levels 4.112 2.091-
8.085 0.000 

History of high LDL levels 1.000 0.442-
2.263 1.000 

History of being overweight 1.258 0.647-
2.447 0.498 

Source: Research data, processed 
 

From Table 2, It could be known whether the risk factors 
were significant for CKD or not from the p-value. Results 
were said to be significant when the p-value < 0.05. The 
Chi-Square test analysis showed no significant difference 
for the history of uncontrolled HbA1c levels, high TG levels, 
high LDL levels, and being overweight since the p-value 
was < 0.05. As a consequence, these dependent variables 
were considered insignificant risk factors. The p-value for 
the Chi-Square analysis related to hypertension history 
using the Chi-Square test was p = 0.000 (OR = 4.568, 95% 
CI = 2.316-9.008), meaning it was significant. Thus, type 2 
DM patients who had a history of hypertension had 4.568 
times greater risk of suffering CKD compared to those who 
did not. Significance was also earned for the history of low 
HDL levels in this study. Its Chi-Square p-value = 0.000 
(OR = 4.112, 95% CI = 2.091-8.085), meaning type 2 DM 
patients with a history of low HDL levels were at 4.112 
times more likely to suffer CKD. 

 
Table 3. Analysis of the history of hypertension and history 
of low HDL levels using logistic regression 
 

Variables OR  95% CI p 

History of hypertension 3.801  1.875-7.706 0.000 

History of low HDL levels 3.356  1.650-6.827 0.001 
Source: Research data, processed 
 
Discussion 

This study demonstrated that individuals with type 2 
DM did not significantly increase their risk of CKD by having 
a history of uncontrolled HbA1c levels. These results were 

in line with a study by Nazzal, et al. (2020), which stated 
there was no relationship between HbA1c and the 
incidence of CKD.11 Even so, this study was contrary to a 
study by Jitraknatee, et al. (2020), which found significant 
results of uncontrolled HbA1c levels with HbA1c ≥ 7% 
related to developing CKD (OR = 3.32, 95% CI = 2.20– 
5.01).12 The study involved 1,094 patients based on a 
cross-sectional study design.12 The sample size and the 
study design might impact differences in the study results. 
In its early stages, CKD is often asymptomatic and only 
detected when other symptoms or complications appear.13 
This could cause type 2 DM patients with decreased kidney 
function but not yet manifested symptoms and 
complications were undiagnosed. Several factors, 
including the age at which DM was first diagnosed and the 
duration of suffering, also affected the risk of a person 
suffering from CKD.14  

From logistic regression analysis in this study, it can 
be interpreted that type 2 DM patients with a history of 
hypertension were more likely to develop CKD (OR = 
3.801, 95% CI = 1.875-7.706). The results were in 
accordance with a study by Maulana, et al. (2018) at Sultan 
Agung Hospital and Semarang Hospital, which stated that 
hypertension was a risk factor associated with terminal-
stage CKD in diabetic patients (OR = 17.47, 95% CI = 2.06-
147.77).15 Nazzal, et al. (2020) showed a significant 
relationship between type 2 DM patients with a history of 
hypertension and the incidence of CKD (OR = 5.7, 95% CI 
= 2.2–15.2).11 Similarly, Palo, et al. (2021) stated that there 
was a significance between patients with a history of 
hypertension for more than five years with CKD (OR = 4.24, 
95% CI = 1.23-10.05).16 Guidelines by the Indonesian 
Endocrinology Society (PERKENI) recommended 
maintaining blood pressure < 140/90 mmHg in diabetic 
patients.17 

The Chi-Square test analysis showed no significance 
between the history of high TG levels and CKD in type 2 
DM patients. These results were different from a study by 
Xie, et al. (2019), which found that increasing TG levels had 
a significant impact on the incidence of CKD (OR = 1.81, 
95% CI = 1.28–2.57).18 The study used a cross-sectional 
study design located in 15 major cities in China and 
involved 2,484 patients.18 When further analysis was 
performed, it was found that elevated TG levels were 
associated with CKD in both diabetic patients and non-
diabetic patients.18 Another study by Shimizu, et al. (2015) 
in Kyushu and Okinawa with a cohort study design 
involving 1,824 patients found that elevated TG levels were 
connected with CKD.19 The difference, especially in sample 
size, research design, and geographic area, could deliver 
different outcomes. 

A history of low HDL levels was deemed to be another 
significant risk factor in this study based on logistic 
regression analysis (OR = 3.356, 95% CI = 1.650-6.827). 
The study of Ikawati, et al. (2018) at Dr. Kariadi Central 
General Hospital Semarang and Semarang General 
Hospital support this, which also got significant results (OR 
= 3.120, 95% CI = 1.080-9.040).20 From a study by 
Bramlage, et al. (2019), it was also known that patients with 
type 2 DM along with CKD had lower HDL levels (men = 40 
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mg/dl; women = 46.4 mg/dl) compared to those who did not 
suffer from CKD (men = 42 mg/dl; women = 50 mg/dl).21 
Kawachi, et al. (2019) found low HDL levels related to CKD 
progression and low kidney survival rate.22 

 Based on the Chi-Square test result, the history of 
high LDL levels was insignificant to cause CKD. This is 
similar to a study by Zaman, et al. (2018) that did not get a 
significant difference.23 Ikawati, et al. (2018) at Dr. Kariadi 
Central General Hospital Semarang and Semarang 
General Hospital also got insignificant results.20 High LDL 
levels often show poor clinical outcomes that vary and 
mainly cause vascular disorders.24 This insignificant result 
could be caused by external factors, such as lifestyle 
modification of the patients by maintaining nutritional intake 
and exercise, and patients who were given treatment such 
as statins.24 

History of being overweight in type 2 DM patients was 
not a significant risk factor for CKD based on the Chi-
Square test analysis. The results were in accordance with 
a study by Rini, et al. (2015) at Dr. Soedarso General 
Hospital Pontianak, which stated that type 2 DM patients 
who were overweight with a body mass index (BMI) ≥ 25 
kg/m2 were not significantly correlated to CKD.25 However, 
Pinto, et al. (2021) found that people with obesity had a 
1.81 times higher risk of developing CKD (OR = 1.81, 95% 
CI = 1.52-2.16).26 The experimental research using rats by 
Salim et al. (2018) showed that a high-fat diet, which results 
in obesity, could damage the kidney by contributing to 
glomerulosclerosis, tubular defects, inflammation, and 
other histopathological changes in the kidney.27 Chang, et 
al. (2018) explained that the measured BMI did not fully 
represent the variation in the composition of each body. 
Therefore, BMI was not accurate enough to determine its 
effect on CKD.28  

 
Strength and Limitations 

Through this study, risk factors for type 2 DM patients 
in developing CKD at Dr. Soetomo General Academic 
Hospital, Surabaya, were identified. Hence, risk factors 
management could be taken. From risk factors that had 
been analyzed, it could be known which risk factor that had 
greatest impact for developing CKD. Still, there could be 
bias in data that were collected since this was retrospective 
study and external variables were not included in this study. 
 
Conclusion 
 

In this study, from six independent variables 
analyzed, two variables showed significant results, 
meaning patients with type 2 DM at Dr. Soetomo General 
Academic Hospital, Surabaya, were at risk for CKD if they 
had a history of hypertension and low HDL. The risk factors 
that had the greatest impact sequentially were a history of 
hypertension followed by a history of low HDL. 
 
Acknowledgments 
This study can be finished thanks to the support given by 
the academic community, the whole staff of the Department 
of Internal Medicine, Pediatrics, and Communication and 

Information Technology Installation Dr. Soetomo General 
Academic Hospital, Surabaya. 
 
Conflict of Interest 
The authors declared there is no conflict of interest. 
 
Funding 
This study did not receive any funding. 
 
Ethical Clearance 
This  study  had  received  ethical clearance from Ethical 
Committee for Health Research Dr. Soetomo General 
Academic Hospital, Surabaya (no. 
0719/LOE/301.4.2/XII/2021) on 8 December 2021. 
 
References 

1.  International Diabetes Federation. IDF Diabetes Atlas 
Ninth Edition 2019. IDF, https://www.idf.org/e-
library/epidemiology-research/diabetes-atlas/159-idf-
diabetes-atlas-ninth-edition-2019.html (2021). 

2.  Zelnick LR, Weiss NS, Kestenbaum BR, et al. 
Diabetes and CKD in the United States Population, 
2009–2014. Clin J Am Soc Nephrol 2017; 12: 1984–
1990. [PubMed] 

3.  Roth GA, Abate D, Abate KH, et al. Global, Regional, 
and National Age-Sex-Specific Mortality for 282 
causes of Death in 195 Countries and Territories, 
1980–2017: a Systematic Analysis for the Global 
Burden of Disease Study 2017. Lancet 2018; 392: 
1736–1788. [The Lancet] 

4.  Reidy K, Kang HM, Hostetter T, et al. Molecular 
Mechanisms of Diabetic Kidney Disease. J Clin Invest 
2014; 124: 2333–2340. [PubMed] 

5.  Farida LS, Thaha M, Susanti D. Characteristics of 
Patients with End-Stage Renal Disease at Dialysis 
Unit Dr. Soetomo General Hospital Surabaya. 
Biomolecular and Health Science Journal 2018; 1: 97. 
[Garuda] 

6.  Toth PP, Philip S, Hull M, et al. Elevated Triglycerides 
(≥150 mg/dL) and High Triglycerides (200–499 mg/dL) 
Are Significant Predictors of Hospitalization for New-
Onset Kidney Disease: A Real-World Analysis of High-
Risk Statin-Treated Patients. Cardiorenal Med 2019; 
9: 400–407. [PubMed] 

7.  Rysz J, Gluba-Brzózka A, Rysz-Górzyńska M, et al. 
The Role and Function of HDL in Patients with Chronic 
Kidney Disease and the Risk of Cardiovascular 
Disease. Int J Mol Sci 2020; 21: 601. [PubMed] 

8.  Kawanami D, Matoba K, Utsunomiya K. Dyslipidemia 
in diabetic nephropathy. Ren Replace Ther 2016; 2: 
16. [Journal] 

9.  Liang X, Ye M, Tao M, et al. The Association between 
Dyslipidemia and the Incidence of Chronic Kidney 
Disease in the General Zhejiang Population: a 
Retrospective Study. BMC Nephrol 2020; 21: 252. 
[PubMed] 

10.  Herrington WG, Smith M, Bankhead C, et al. Body-
Mass Index and Risk of Advanced Chronic Kidney 
Disease: Prospective Analyses from a Primary Care 
Cohort of 1.4 Million Adults in England. PLoS One 
2017; 12: e0173515. [PubMed] 

11.  Nazzal Z, Hamdan Z, Masri D, et al. Prevalence and 
Risk Factors of Chronic Kidney Disease among 
Palestinian type 2 Diabetic Patients: A Cross-Sectional 
Study. BMC Nephrol 2020; 21: 484. [PubMed] 

12.  Jitraknatee J, Ruengorn C, Nochaiwong S. Prevalence 
and Risk Factors of Chronic Kidney Disease among 

https://www.idf.org/e-library/epidemiology-research/diabetes-atlas/159-idf-diabetes-atlas-ninth-edition-2019.html
https://www.idf.org/e-library/epidemiology-research/diabetes-atlas/159-idf-diabetes-atlas-ninth-edition-2019.html
https://www.idf.org/e-library/epidemiology-research/diabetes-atlas/159-idf-diabetes-atlas-ninth-edition-2019.html
https://pubmed.ncbi.nlm.nih.gov/29054846/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)32203-7/fulltext
https://pubmed.ncbi.nlm.nih.gov/24892707/
http://download.garuda.kemdikbud.go.id/article.php?article=1075486&val=16198&title=Characteristics%20of%20Patients%20with%20End-Stage%20Renal%20Disease%20at%20Dialysis%20Unit%20Dr%20Soetomo%20General%20Hospital%20Surabaya
https://pubmed.ncbi.nlm.nih.gov/31450229/
https://pubmed.ncbi.nlm.nih.gov/31963445/
https://rrtjournal.biomedcentral.com/articles/10.1186/s41100-016-0028-0
https://www.google.com/search?q=The+Association+between+Dyslipidemia+and+the+Incidence+of+Chronic+Kidney+Disease+in+the+General+Zhejiang+Population%3A+a+Retrospective+Study&rlz=1C1FKPE_idID967ID967&oq=The+Association+between+Dyslipidemia+and+the+Incidence+of+Chronic+Kidney+Disease+in+the+General+Zhejiang+Population%3A+a+Retrospective+Study&aqs=chrome..69i57j69i59j69i61.181j0j4&sourceid=chrome&ie=UTF-8
https://pubmed.ncbi.nlm.nih.gov/28273171/
https://pubmed.ncbi.nlm.nih.gov/35786285/


 
 
 

JUXTA: Jurnal Ilmiah Mahasiswa Kedokteran Universitas Airlangga 2023 January, XIV (01)                                               Page 16 
 

 

Type 2 Diabetes Patients: A Cross-Sectional Study in 
Primary Care Practice. Sci Rep 2020; 10: 6205. 
[PubMed] 

13.  Berns JS. Routine Screening for CKD Should Be Done 
in Asymptomatic Adults … Selectively. Clin J Am Soc 
Nephrol 2014; 9: 1988–1992. [PubMed] 

14.  Napitupulu M, Sari MA, Ayutthaya SS. The Risk 
Factors of Chronic Kidney Disease in type 2 Diabetes 
Mellitus. Heal Sci J Indones 2018; 9: 19–24. [Journal] 

15.  Maulana J, Winarko A. Hipertensi sebagai Faktor 
Risiko Penyakit Ginjal Kronik Diabetes Melitus 
Stadium 5 (Studi Kasus di RSI Sultan Agung dan 
RSUD Kota Semarang). J Kesehat Pena Med 2018; 8: 
76–82. [Journal] 

16.  Palo S, Swain S, Chowdhury S, et al. Epidemiology & 
Attributing Factors for Chronic Kidney Disease: 
Finding from a Case–Control Study in Odisha, India. 
Indian J Med Res 2021; 154: 90. [PubMed] 

17.  PERKENI. Pengolahan dan Pencegahan Diabetes 
Melitus Tipe 2 di Indonesia, https://pbperkeni.or.id/wp-
content/uploads/2021/11/22-10-21-Website-
Pedoman-Pengelolaan-dan-Pencegahan-DMT2-
Ebook.pdf (2021). 

18.  Xie K, Bao L, Jiang X, et al. The Association of 
Metabolic Syndrome Components and Chronic Kidney 
Disease in Patients with Hypertension. Lipids Health 
Dis 2019; 18: 229. [PubMed] 

19.  Shimizu M, Furusyo N, Mitsumoto F, et al. Subclinical 
Carotid Atherosclerosis and Triglycerides Predict the 
Incidence of Chronic Kidney Disease in the Japanese 
General Population: Results from the Kyushu and 
Okinawa Population Study (KOPS). Atherosclerosis 
2015; 238: 207–212. [PubMed] 

20.  Ikawati K, Chasani S, Suhartono S, et al. Komponen 
Sindrom Metabolik sebagai Faktor Risiko Penyakit 
Ginjal Kronik Stadium Terminal (Studi di RSUP 
Dr.Kariadi dan RSUD Kota Semarang). J Epidemiol 

Kesehat Komunitas 2018; 3: 18. [PubMed] 
21.  Bramlage P, Lanzinger S, van Mark G, et al. Patient 

and Disease Characteristics of Type-2 Diabetes 
Patients with or without Chronic Kidney Disease: An 
Analysis of the German DPV and DIVE Databases. 
Cardiovasc Diabetol 2019; 18: 33. [PubMed] 

22.  Kawachi K, Kataoka H, Manabe S, et al. Low HDL 
Cholesterol as a Predictor of Chronic Kidney Disease 
Progression: A Cross-Classification approach and 
Matched Cohort Analysis. Heart Vessels 2019; 34: 
1440–1455. [PubMed] [Semantic Scholar] 

23.  Zaman S Bin, Hossain N, Rahman M. Associations 
between Body Mass Index and Chronic Kidney 
Disease in Type 2 Diabetes Mellitus Patients: Findings 
from the Northeast of Thailand. Diabetes Metab J 
2018; 42: 330. [PubMed] 

24.  Huff T, Boyd B, Jialal I. Physiology, Cholesterol, 
http://www.ncbi.nlm.nih.gov/pubmed/29080336 
(2022). 

25.  Rini S. Sindrom metabolik. Med J Lampung Univ; 4, 
https://juke.kedokteran.unila.ac.id/index.php/majority/
article/view/586#:~:text=Sindroma Metabolik 
merupakan kelainan metabolik,sindrom metabolik 
meningkat setiap tahunnya . (2015). [Journal] 

26.  Pinto KRD, Feckinghaus CM, Hirakata VN. Obesity as 
a Predictive Factor for Chronic Kidney Disease in 
Adults: Systematic Review and Meta-Analysis. 
Brazilian J Med Biol Res; 54. Epub ahead of print 
2021. DOI: 10.1590/1414-431x202010022. [Journal] 

27.  Salim HM, Kurnia LF, Bintarti TW, et al. The Effects of 
High-fat Diet on Histological Changes of Kidneys in 
Rats. Biomolecular and Health Science Journal 2018; 
1: 109. [Google Scholar] 

28.  Chang TJ, Zheng CM, Wu MY, et al. Relationship 
between Body Mass Index and Renal Function 
Deterioration among the Taiwanese Chronic Kidney 
Disease Population. Sci Rep 2018; 8: 6908. [PubMed] 

 
 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7667814/
https://pubmed.ncbi.nlm.nih.gov/25237073/
https://ejournal2.litbang.kemkes.go.id/index.php/hsji/article/view/474
https://jurnal.unikal.ac.id/index.php/medika/article/view/750
https://pubmed.ncbi.nlm.nih.gov/34782534/
https://pbperkeni.or.id/wp-content/uploads/2021/11/22-10-21-Website-Pedoman-Pengelolaan-dan-Pencegahan-DMT2-Ebook.pdf
https://pbperkeni.or.id/wp-content/uploads/2021/11/22-10-21-Website-Pedoman-Pengelolaan-dan-Pencegahan-DMT2-Ebook.pdf
https://pbperkeni.or.id/wp-content/uploads/2021/11/22-10-21-Website-Pedoman-Pengelolaan-dan-Pencegahan-DMT2-Ebook.pdf
https://pbperkeni.or.id/wp-content/uploads/2021/11/22-10-21-Website-Pedoman-Pengelolaan-dan-Pencegahan-DMT2-Ebook.pdf
https://www.google.com/search?q=The+Association+of+Metabolic+Syndrome+Components+and+Chronic+Kidney+Disease+in+Patients+with+Hypertension&rlz=1C1FKPE_idID967ID967&oq=The+Association+of+Metabolic+Syndrome+Components+and+Chronic+Kidney+Disease+in+Patients+with+Hypertension&aqs=chrome..69i57j69i59j69i61.266j0j4&sourceid=chrome&ie=UTF-8
https://pubmed.ncbi.nlm.nih.gov/25528429/
https://pubmed.ncbi.nlm.nih.gov/25528429/
https://pubmed.ncbi.nlm.nih.gov/30878037/
https://pubmed.ncbi.nlm.nih.gov/30874893/
https://www.semanticscholar.org/paper/Low-HDL-cholesterol-as-a-predictor-of-chronic-a-and-Kawachi-Kataoka/0c76c074910ac602d4ac6d2215065ecfb8a292e1
https://pubmed.ncbi.nlm.nih.gov/30136452/
http://www.ncbi.nlm.nih.gov/pubmed/29080336
https://juke.kedokteran.unila.ac.id/index.php/majority/article/view/586
https://www.scielo.br/j/bjmbr/a/cBz9ssXCZWzq66LXT6TBzTC/?lang=en
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Effects+of+High-fat+Diet+on+Histological+Changes+of+Kidneys+in+Rats.+Biomol+Heal+Sci+J+2&btnG=
https://pubmed.ncbi.nlm.nih.gov/29720598/

