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Abstract 
Aim: This study aimed to identify the risk factors of chronic kidney disease (CKD). 
Methods: A case-control study was conducted in a major district hospital in West Java, Indonesia. The control group 
consisted of non-CKD adult outpatients attending the clinics of the study hospital, whilst the CKD patients diagnosed less 
than 5 years were included in case group. The patients were interviewed using a questionnaire developed by Indonesian 
Research Center for Food and Medicine. Data of diagnosis and comorbidities were retrieved from medical records. 
Multivariate logistic regression was used to analyze the CKD risk factors. 
Results: There were 75 patients included in each group. The patients ranged in age from 20 to 82 years. No considerable 
difference in age between the groups where overall the patients aged 53.96 ± 12.59 years. Males accounted more than half of 
the patients in each group. The majority of patients (≥80%) in each group were married. There was no discernible difference 
in level of education and type of occupation between both groups. Eleven independent variables including demographic 
characteristics (age, gender, marital status, education level, occupation), diagnosis and comorbidity, and lifestyle issues 
(behaviors associated with smoking, dietary, drug use)  were used as the potential risk factors. Multivariate analysis revealed 
five significant risk factors:  diabetes mellitus (odds ratio/OR =8.20), hypertension (OR=11.50), caffeinated beverages 
(OR=18.10), alcoholic drinks (OR=12.80) and carbonated/sweetened beverages (OR=9.50) 
Conclusion: Shortly, diabetes mellitus and hypertension have been confirmed as CKD predictors. Consumption of 
unhealthy drinks is associated with increased risk of CKD. 
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INTRODUCTION 
Chronic kidney disease has been recognized as one of 
serious public health issues worldwide. A meta-analysis of 
100 published studies involving 112 populations  revealed 
high global prevalence of CKD which was estimated 
around 11-13% with the majority at stage 3 [1]. The 
prevalence is predicted to increase  considerably every 
year. CKD has become a leading cause of morbidity and 
mortality. It is identified as a major risk factor for 
developing cardiovascular diseases and premature death 
[2,3]. The death rate of CKD patients, in particular those 
with stage 3 and higher, was 13 times higher than those 
without CKD [4]. According to World Health 
Organization in its Global Burden of Diseases 2013 
Report uncovered the fact that CKD was a high burden 
disease globally leading to approximately 800,000 death 
cases annually (1.5% of total death rate) [5]. In addition, 
each stage of CKD may result in decreased patients’ health 
related quality of life [6]. In the context of Indonesia, data 
from Indonesian Basic Health Survey (Riset Kesehatan 
Dasar, Riskesdas) showed that the prevalence of CKD in 
2018 was 3.8 cases per 1000 populations increasing nearly 
two times compared to that of  2013 [7].  It is intriguing to 
note that around 59% of CKD patients were in the 
productive age. CKD constituted top ten diseases leading 
to hospitalization and death among inpatients in major 
hospitals in Indonesia [8]. 
In addition to morbidity and mortality implications, CKD 
accounted for a major cost burden to healthcare system in 
many countries. In the United States of America, CKD 
imposed a huge financial burden with the average annual 
treatment cost was nearly USD 4.8 billions. This number 
could be higher if indirect costs (e.g. loss of productivity) 
were included in the calculation [2]. Similar situation was 

seen in other developed countries where the expenses 
related to CKD treatment especially for end-stage renal 
disease  contributed to 2-3% of the total healthcare budget 
despite the proportion of CKD patients was less than 1% 
of populations [9]. Financial impact of CKD was not 
unique to developed countries as developing countries 
including Indonesia also strived to cope with the high cost 
of CKD. Indonesian National Healthcare and Social 
Security Agency reported that CKD ranked as the third 
high cost diseases with average  annual cost of IDR 1.7 
trillion (approximately USD 121 million) in 2018 [10].  
It is stated previously that CKD is associated with 
deteriorating clinical outcomes and high financial burden. 
Therefore, early intervention through preventive actions is 
urgently required to reduce the burden. One way to 
prevent the incidence of CKD and retard the progression 
of CKD to end-stage renal disease is through identifying 
the factors associated with increased risk of CKD. A range 
of studies have reported a range of risk factors, namely 
susceptibility factors (e.g. ageing, family history of CKD) 
and initiation factors (e.g. hypertension, diabetes mellitus, 
autoimmune disease, urolithiasis, urinary tract infection, 
drug toxicity) [11-14]. The consumption of energy drinks, 
drug misuse and adulteration of chemical substances into 
herbal medicines has been reported as the CKD risk 
factors [11,15,16]. It has been evident that herbal 
medicines have been used for long time before modern 
medicine and their use have shown an  increased trend in 
Indonesia [17].  Nonetheless, limited published studies of 
CKD risk factors were conducted in developing countries 
like Indonesia. Thus, this study aimed to identify the risk 
factors of CKD including the drug use practice 
predisposing individuals to CKD. 
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METHODS 
Study design and sample 
A case control study was conducted in a major teaching 
hospital in one of districts in West Java, Indonesia.  This 
study was part of a multicenter study involving 10 
hospitals in Indonesia in 2018. Prior to data collection, 
appropriate sample size estimation was calculated using 
hypothesis testing of the odds ratio assumption. After 
determining the confidence value 95% (α=5%), power 
80% (β=20%), the ratio of control to case 1, the proportion 
of risk factor in control group/P2 5% (referring to the 
lowest prevalence of risk factors from  Riskesdas 2013)  
and the lowest estimated odds ratio (OR) 2.0, the minimal 
sample size for each group across the multicenter study 
was 407 [18,19]. In order to increase the power of the 
multicenter study, it was determined to collect the total 
CKD patients meeting the inclusion criteria in each study 
hospital. The inclusion criteria for case group included  
aged  >18 years and diagnosed CKD ≤ 5 years. 
Meanwhile, the control group was recruited from 
outpatients attending the clinics of the study hospital 
during the study period. The inclusion criteria of the 
control group were as follows: aged > 18 years, not 
diagnosed with CKD  or the glomerular filtration rate 
value ≥ 60 ml/minutes during the study period 
Data collection tool 
Data were collected through interviewing the patients by 
using a validated questionnaire developed by Indonesian 
Research Center for Food and Medicine. The 
questionnaire was initially designed to evaluate risk 
factors, quality of life and socioeconomic impact of CKD 
in Indonesia.  For purpose of the present study, the quality 
of life and socioeconomic impact-related questions were 
not included. The questions in the questionnaire were 
divided in three sections: demographic (age, gender, 
marital status, level of education, type of occupation), 
diagnosis and comorbidities, and lifestyle (smoking habit, 
source of drinking water, consumption of unhealthy food, 
consumption of unhealthy drinks, use of over-the-counter 
medicine and traditional medicine). Patients’ medical 
records were retrieved to verify the information associated 
with diagnosis and comorbidities. The study was approved 
by the Human Ethics Committee of the study hospital. 
Written informed consent was obtained from the patients 
prior to interview.  
Statistical analysis 
Patient characteristics, diagnosis and lifestyle data were 
summarized using descriptive statistics. Bivariate and 
multivariate logistic regression analysis using a backward 
likelihood ratio method was employed to identify the risk 
factors of CKD. Variables with significant p-value from 
bivariate analysis were subsequently included in the 
multivariate analysis. The odds ratios (OR) and their 
significance levels were calculated for each included 
independent variable. Significant variables (p<0.05) in the 
multivariate regression analysis were considered as 
dominant CKD risk factors. Statistical data analysis was 
undertaken using Statistical Product and Service Solutions 
(SPSS) for Windows version 23.0.  

RESULTS AND DISCUSSION 
There were 75 patients observed in each group during the 
three-month study period. Patients’ demographic 
characteristics are detailed in Table 1. As seen in Table 1, 
the patients ranged in age from early twenties to more than 
80 years. No considerable difference in age between the 
two groups. When combining the two groups, on average 
the patients aged 53.96 ± 12.59 years. It appeared that 
ageing was associated with increased CKD prevalence. 
More males were documented in case group (60.0%) and 
control group (53.3%). The majority of patients (≥80%) in 
each group were married. There was no discernible 
difference in highest level of education and type of 
occupation between both groups where more than half of 
the patients in each group were senior high school 
graduates and workers with physical-based occupations 
e.g. factory laborers, construction workers. 
Information on comorbidities and life style issues are 
shown in Table 2. Hypertension and diabetes mellitus 
accounted for the most common comorbidities in each 
group. Expectedly, the proportion of the two comorbidities 
was higher in case group than its counterpart. Further, 
nearly a quarter of the patients in the control group did not 
have any comorbidity and surprisingly around 5% of the 
CKD patients reported no comorbidities. With respect to 
lifestyle issues, more than 60% of patients in control group 
never smoked, whilst the proportion was much lower in 
the case group (44.0%). It is interesting to note that 
patients in both groups predominantly consumed high salt 
and high fat food signifiying lack of healthy lifestyle 
implementation. There were similar proportion of patients 
in each group that consumed high sugar or carbonated 
drinks, yet there were more caffeine drinkers were 
reported in case group. In addition, more than half of 
patients in the two groups used underground water (i.e. 
from wells) for their daily consumption. Regarding the 
behaviors related to medicine use, the use of over-the-
counter non-steroid anti-inflammatory drugs/NSAIDs (e.g. 
paracetamol, ibuprofen) were prevalent as 40% of CKD 
patients and more than 50% of patients in control group 
took the medicines for varying reasons. Noteworthy, more 
than half of the CKD patients reported no consumption of 
any modern and traditional medicines prior to diagnosis. 
Nearly quarter of patients with CKD consumed suspected 
adulterated herbal drinks and they experienced rapid relief 
after consuming the herbal drinks. 
There were 11 independent variables used as the potential 
risk factors. Bivariate logistic regression was undertaken 
for each independent variables (Table 3). There were four  
variables which met the criteria for inclusion (p<0.25) and 
were retained for multivariate logistic regression analysis 
as follows: comorbidities, smoking habit, consumption of 
unhealthy drinks and consumption of OTC medicine or 
herbal medicine. Of four variables, there were two 
variables significantly predicting the occurrence of CKD, 
namely comorbidities and consumption of unhealthy 
drinks (Table 4). 
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Table 1. Demographic Characteristics of Patients in Case Group and Control Group 
Variables Case Group (N=75) Control Group (N=75) 
Age in years, N (%) 
≤30 
31-40 
41-50 
51-60 
>60 
Mean ± SD (Range) 

 
4 (5.3) 
5 (6.6) 

10 (13.3) 
28 (37.3) 
28 (37.3) 

51.83 ± 11.65 (23-72) 

 
2 (2.7) 
6 (8.0) 

13 (17.3) 
24 (32.0) 
30 (40.0) 

56.09 ± 13.19 (20-82) 
Gender, N (%) 
Male 
Female 

 
45 (60.0) 
30 (40.0) 

 
40 (53.3) 
35 (46.7) 

Marital Status, N(%) 
Single 
Married 
Widowed 

 
3 (4.0) 
6 (8.0) 

66 (88.0) 

 
2 (2.7) 

13 (17.3) 
60 (80.0) 

Level of Education, N (%) 
Primary 
Lower secondary 
Upper secondary 
Academy/university 

 
3 (4.0) 

16 (31.3) 
40 (53.3) 
16 (21.3) 

 
2 (2.7) 

21 (28.8) 
38 (50.7) 
14 (18.7) 

Occupation, N (%) 
Knowledge-intensive 
Physical-intensive 
Retired 
Unemployed 

 
19 (25.3) 
41 (54.7) 
14 (18.7) 

1 (1.3) 

 
14 (18.7) 
38 (50.7) 
21 (28.0) 

2 (2.7) 
SD = Standard deviation 

Table 2. Information on Comorbidities and life Style Issues 
Variables Case Group 

(N=75) 
Control Group 

(N=75) 
Comorbidities, N (%) 
Diabetes Mellitus 
Hypertension 
Cardiovascular Diseases 
Bone Disorders 
Anemia 
None 

 
22 (29.3) 
40 (53.3) 

5 (6.7) 
2 (2.7) 
2 (2.7) 
4 (5.3) 

 
19 (25.3) 
23 (30.7) 
9 (12.0) 
3 (4.0) 
3 (4.0) 

18 (24.0) 
Smoking Habit, N (%) 
Current Smokers 
Ex-Smokers 
Never Smoked 

 
14 (18.7) 
28 (37.3) 
33 (44.0) 

 
10 (13.3) 
17 (22.7) 
48 (64.0) 

Consumption of Unhealthy Food, N (%) 
High in Salt and Fat 
High in Fat 
High in Salt 
Never consumed 

 
 

48 (64.0) 
7 (9.3) 

19 (25.3) 
1 (1.3) 

 
 

39 (52.0) 
13 (17.3) 
19 (25.3) 

4 (5.3) 
Consumption of Unhealthy Drinks, N (%) 
Alcoholic Drinks 
High in Sugar/Carbonated Drinks 
Caffeinated Drinks 
Never Consumed 

 
 

6 (8.0) 
36 (48.0) 
28 (37.3) 

5 (6.7) 

 
 

4 (5.3) 
36 (48.0) 
14 (18.7) 
21 (28.0) 

Source of Drinking Water, N (%) 
Piped Water 
Underground Water 
Bottled Water 

 
3 (4.0) 

45 (60.0) 
27 (36.0) 

 
9 (12.0) 

41 (54.7) 
25 (33.0) 

Consumption of Over-the-Counter Medicine or Herbal Medicine, 
N (%) 
Non-Steroid Anti-Inflammatory Drugs 
Chinese Herbals 
Indonesian Herbal Drinks/Jamu 
Indonesian Herbal Drinks with Suspected Chemical Adulterants 
Never Consumed 

 
 

30 (40.0) 
1 (1.3) 

8 (10.7) 
18 (24.0) 
18 (58.1) 

 
 

40 (53.3) 
3 (4.0) 

14 (18.7) 
5 (6.7) 

13 (41.9) 
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Table 3. Bivariate Logistic Regression Coefficients of Candidate Variables 
Variables P-

Value 
Odds Ratio (95% Confidence 

Interval) 
Age in years 
≤30 
31-40 
41-50 
51-60 
>60 

 
0.539 
0.777 
0.466 
0.553 
0.249 

 
1 

0.40 (0.10-5.47) 
0.60 (0.07-3.22) 
1.10 (0.09-3.46) 
0.90 (0.59-2.08) 

Gender 
Male 
Female 

 
0.410 

 
1.30 (0.68-2.50) 

1 
Marital Status 
Single 
Married 
Widowed 

 
0.739 
0.098 
0.231 

 
1.40 (0.22-8.44) 
0.40 (0.15-1.17) 

1 
Level of Education 
Primary 
Lower secondary 
Upper secondary 
Academy/university 

 
0.782 
0.412 
0.848 
0.788 

 
1.30 (0.33-21.9) 
0.70 (0.54-8.57) 
0.90 (0.39-2.14) 

1 
Occupation 
Knowledge-intensive 
Physical-intensive 
Retired 
Unemployed 

 
0.433 
0.537 
0.821 
0.463 

 
2.70 (0.22-32.90) 
2.10 (0.18-24.70) 
1.40 (0.11-16.10) 

1 
Comorbidities 
Diabetes Mellitus 
Hypertension 
Cardiovascular Diseases 
Bone Disorders 
Anemia 
None 

 
0.009 
0.001 
0.243 
0.303 
0.303 
0.019 

 
5.20 (1.50-18.10) 
7.80 (2.36-25.94) 
2.50 (0.53-11.65) 
3.00 (0.37-24.29) 
3.00 (0.37-24.29) 

1 
Smoking Habit 
Current Smokers 
Ex-Smokers 
Never Smoked 

 
0.132 
0.022 
0.049 

 
2.00 (0.58-3.20) 
2.40 (1.13-5.06) 

1 
Consumption of Unhealthy Food 
High in Salt and Fat 
High in Fat 
High in Salt 
Never consumed 

 
0.162 
0.527 
0.234 
0.241 

 
5.00 (0.58-2.71) 
2.20 (0.18-1.11) 

4.00 (0.40-39.10) 
1 

Consumption of Unhealthy Drinks 
Alcoholic Drinks 
High in Sugar/Carbonated Drinks 
Caffeinated Drinks 
Never Consumed 

 
0.024 
0.009 
0.000 
0.004 

 
6.30 (1.27-26.90) 
4.20 (1.42-12.30) 
8.40 (2.61-26.90) 

1 
Source of Drinking Water 
Piped Water 
Underground Water 
Bottled Water 

 
0.104 
0.963 
0.226 

 
0.30 (0.75-1.27) 
1.10 (0.51-2.02) 

1 
Consumption of Over-the-Counter Medicine or Herbal 
Medicine 
Non-Steroid Anti-Inflammatory Drugs 
Chinese Herbals 
Indonesian Herbal Drinks/Jamu 
Indonesian Herbal Drinks with Suspected Chemical Adulterants 
Never consumed 

 
 
0.160 
0.240 
0.123 
0.125 
0.025 

 
 

0.50 (0.23-1.27) 
0.30 (0.02-2.58) 
0.40 (0.13-1.27) 
2.60 (0.76-8.81) 

1 
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Table 4. Multivariate Logistic Regression with Significant Independent Variables 
Variables P-Value Odds Ratio (95% Confidence Interval) 
Comorbidities 
Diabetes Mellitus 
Hypertension 
Cardiovascular Diseases 
Bone Disorders 
Anemia 
None 

 
0.007 
0.001 
0.180 
0.358 
0.234 
0.036 

 
8.20 (1.75-37.70) 
11.50 (2.68-49.60) 
3.60 (0.55-22.80) 
3.50 (0.24-50.60) 
5.20 (0.34-80.60) 

1 
Consumption of Unhealthy Drinks 
Alcoholic Drinks 
High in Sugar/Carbonated Drinks 
Caffeinated Drinks 
Never Consumed 

 
0.020 
0.001 
0.000 
0.001 

 
12.80 (1.48-110.60) 
9.50 (2.52-36.10) 
18.10 (4.26-77.20) 

1 
 

 
As detailed in Table 4, two comorbidities i.e. diabetes 
mellitus and hypertension were dominant risk factors for 
CKD. When holding all other variables constant, the odds 
of having CKD amongst patients with diabetes mellitus 
was approximately 8 times higher than non-diabetic 
patients. Hypertensive patients were nearly twelve times 
more likely to experience CKD in their life. The results 
also uncovered that patients with history of consuming 
unhealthy drinks corresponded with increased risk to have 
CKD with OR ranging between 10-12 times. 
The results of this present study were consistent with the 
existing literature highlighting diabetes mellitus and 
hypertension as dominant risk factors for CKD [20-23]. 
These two comorbidities are classified as initiation and 
progression risk factors. Poor glycemic control may result 
in a range of renal structure alterations initiated from 
thickening of glomerular basement membrane which 
parallels with capillary and tubular basement membrane 
thickening [20]. The majority of DM patients demonstrate 
the classic pattern of glomerular hyperfiltration which then 
progress to persistent albuminuria and glomerular 
filtration rate (GFR) decline. As GFR declines, CKD 
complication may develop e.g. anemia, bone disorder, 
electrolyte imbalance [24].  Meanwhile, hypertension and 
CKD have shown a cyclic relationship. It has been evident 
that uncontrolled blood pressure may predispose the 
development of CKD. High blood pressure may increase 
intraglomerular pressure and damage glomerular filtration 
resulting in microalbuminuria and even proteinuria [25]. 
Reciprocally, progressive renal disease may exacerbate 
hypertension as it can increase systemic vascular 
resistance and volume of fluid in systemic circulation [26].  
Further, our study found no association between CKD and 
other well-described risk factors e.g. previous history of 
urinary tract infection and urolithiasis.   
Whilst diabetes mellitus and hypertension are well-
established as CKD risk factors, consumption of unhealthy 
drinks is not widely documented to be a risk factor for 
CKD. Our study uncovered carbonated or sugar-rich 
drinks, alcoholic beverages and caffeinated beverages had 
strong association with CKD with OR 9.50, 12.80 and 
18.10, respectively. This finding was in line with other 
local studies conducted by Delima et al [11], and Hidayati 
et al [16] which signified the role of mineral drinks and 
carbonated drinks as the predictor of CKD. Similarly, 
consumption of carbonated beverages at least two glasses 

per day will double the risk of CKD according to an 
American study [27]. It has been thought that the content 
of phosphoric acid in carbonated/mineral drinks might 
lead to calcium phosphate deposits in kidney. Regarding 
the consumption of caffeinated beverage, its link with 
CKD is still inconclusive and remains controversial. Our 
study found that those consuming regular caffeinated 
drinks are likely to develop CKD 18 times higher than 
free-caffeinated drinkers. It has been thought that caffeine 
may cause sudden increase in blood pressure leading to 
increased risk of kidney disease. This insight, however, is 
in contrast with a meta-analysis involving nearly 15,000 
respondents which found no association between 
caffeinated drinks (i.e. coffee) at least one cup/day and the 
occurrence of CKD [28]. Likewise, a community-based 
prospective cohort study in South Korea reported 
association between intake of coffee and decreased risk of 
CKD development [29]. Nonetheless, the possibility of 
caffeine protective effects should be confirmed further in a 
randomized clinical trial as the results were sourced from 
observational studies. In addition, drug use practices were 
not observed as the CKD predictors. It is still equivocal 
whether the behavior related to the use of traditional 
medicine and OTC NSAIDs as some studies reported 
varying resuts [11,16, 30-33].  
There are several limitations to this study. Firstly, it is 
challenging to compare our findings with other studies 
despite numerous studies have been done to evaluate CKD 
risk factors. Thus, accurate comparison with other studies 
might be diminished due to variations in settings, design, 
duration, size, and method. Secondly, the life-style related 
behaviors were self-reported by the study participants. 
There was no validation to justify the patients’ responses 
so they were subject to potential bias. Thus, the results 
might be different if the patients were followed closely 
over certain amount of time to provide the comprehensive 
picture of their lifestyle practices.  

 
CONCLUSIONS 

The current study adds to the body of knowledge by 
confirming the strong association between diabetes 
mellitus and hypertension, and CKD. Consumption of 
unhealthy beverages (e.g. caffeinated, carbonated, 
alcoholic beverages) serves as another CKD predictor. It is 
recommended that comprehensive preventive programs 
including healthy lifestyle practices should be 
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implemented to reduce the CKD prevalence and its 
ramification. 
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