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Abstract 

 

Objective: To evaluate the etiologic risk factors and prevalence associated with Nephrolithiasis in South Indian Population 

Materials & Methods: Case controlled study to analyze the risk factors of Nephrolithiasis was carried out at a Tertiary care 

Hospital in Kerala. The details of 1290 patients between the age group 20 to 90 years who were diagnosed with Nephrolithiasis 

during the study period was compared with gender and age matched control who came to the hospital on the same day. The 

study participants included both In-patients and out patients. The patient details were collected and analyzed for various risk 

factors which can lead to the formation and recurrence of Nephrolithiasis. 

 

Results: The study population mean age group of 53.14±15.33, most of the subjects falling between the age group between 

51-60 years. About 75% of the patients who were included in the study had previous history of Nephrolithiasis with the last 

confirmed symptomatic episode within 1 year of the study (Mean being 10± 4 months). The main dietary risk factors which 

were identified was Calcium and purine rich foods (CI=95%, P<0.001), Alcohol, Obesity and Lack of exercise was also found 

to be having significant correlation in the incidence and recurrence of the condition.  

 

Conclusion: Analyzing the data obtained it can be concluded that elderly and obese patients are more prone for recurrence 

of Nephrolithiasis. The dietary habits of the patients had a significant impact in the incidence and recurrence of nephrolithiasis. 

The regular inclusion of foods rich in Calcium oxalate, uric acid and purine can increase the severity of the condition. 

Decreased fluid intake along with life style risk factors such as lack in exercise, smoking, obesity and Alcohol intake can also 

increase the chance for Nephrolithiasis. Diabetes, Hypertension and Hyperlipidemia were the most significant comorbidities 

evident in Nephrolithiasis patients. 
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INTRODUCTION 

 

Nephrolithiasis also termed as Renal Calculi or Kidney 

stones can be defined as a condition in which stones are 

formed due to the supersaturation of urine in any 

anatomical region of the kidney.1,2 The size of the stone 

can range from tiny to staghorn stones.3 Globally, it is one 

of the most widespread clinical disorders affecting up to 

12% of the population.4,5 Nephrolithiasis is very prevalent 

in certain geographic locations such as United States, 

South Africa, India and other South East Asian 

Countries.6,7,8 It is found to be having high incidence in 

parts of south India.9 This Geographical incidence can be 

attributed to the variations in climate especially humidity, 

intensity of heat and level of water consumption and the 

dietary habits.10 The location in which the stones acne be 

formed may vary and the most common areas being ureter, 

Kidney, bladder, Pelvic Ureteric Junction (PUJ) and 

Vesicoureteral Junction (VUJ).11,12 It is usually formed 

due to the supersaturation of any substance and the most 

prominent types of stones include Calcium, Uric acid, 

Struvite and Cysteine.13,14,15 

 

Patients and Methods 

The present study was designed as a Case control study in 

which the dietary habits and lifestyle risk factors of 

Nephrolithiasis patients who reported in a tertiary care 

hospital in Kerala were compared with a control group. 
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After obtaining sufficient ethical clearance form 

Institutional Human Ethics Committee 

(08/IHEC/07/2020/NCP) the study was conducted at the 

Emergency, Surgical and Urology Department of a tertiary 

care Hospital. The Inclusion criteria for the case group was 

a confirmed diagnosis of Nephrolithiasis and between the 

age group of 18-90 years. Patients having any history of 

malignancy or autoimmune conditions were excluded. 

Pregnant and lactating women were also not included in 

the study. Age and gender matched control group were 

also selected along with the cases. During the study 

period, 1290 patients who were having confirmed 

diagnosis of Nephrolithiasis were included in the Case 

group while 1290 patients who reported to hospital for 

some other conditions and not having any confirmed 

diagnosis of Nephrolithiasis was chosen into the control 

group. Both groups were informed about the study and 

consent for the participation in the study was obtained. 

Specially designed Data Collection was utilized to obtain 

the information on various dietary habits, Life style risk 

factors and comorbidities of both the groups. The obtained 

data was categorized and analyzed for chances of risk 

factors which can lead to the incidence and recurrence of 

Nephrolithiasis. Risk factor analysis and their strength of 

association was calculated using Odds Ratio. 

 

RESULTS AND DISCUSSION 

Kidney stone is a medical condition in which small hard 

deposit of acid salts and minerals adhere together in the 

supersaturated urine that is formed in the kidney. These 

stones may either be confined in the kidney or will be 

transported down to the ureter which may lead to a lt of 

discomfort to the individual. Long standing 

nephrolithiasis can also lead to a variety of discomforts to 

the individuals such as recurrent Urinary tract infections, 

progressive kidney disease and so on. This case control 

study in patients with nephrolithiasis revealed the 

prevalent age group, sex, lifestyle risk factors and food 

preferences, comorbidities connected with Nephrolithiasis 

and its risk of recurrence. 

 

Prevalence of Nephrolithiasis among study Population 

A total of 1290 patients having a confirmed diagnosis of 

nephrolithiasis were enrolled in the case arm while 1290 

age and gender matched persons not having kidney stone 

was enrolled to the control arm. During the study, it was 

observed that the enrolled Nephrolithiasis patients had a 

mean age group of 53.14±15.33 years. The most 

predominant age group was between 51-60 years. The 

gender analysis reveals that mainstream of the patients in 

the study was males 59.37%. This is in accordance with 

Khaling Mikawlrawng et al.,18 who conducted a study in 

875 Nephrolithiasis patients in Manipur and reported that 

urolithiasis is significantly 109 (56.7%) observed in 

individuals in the age group of 45 to 60 years. The study 

also reported that in case of urolithiasis, males are more 

affected than females. Within the 1290 patients enrolled to 

the case arm 966 patients (74.89%) had previous history 

of Nephrolithiasis. A study conducted by Ross Morton et 

al.,19 points out that urolithiasis is having a lifetime 

recurrence rate of  60%–80%. This being an important risk 

factor associated with the recurrence of the condition was 

further analyzed to determine the number of prior episodes 

of Nephrolithiasis before this admission which is given in 

Table 1 

 

 

Number of 

Episodes 

Nephrolithiasis Patients (N=966) 

Number Percentage 

1 554 57.34% 

2 204 21.11% 

3 151 15.63% 

≥4 57 5.90% 

Table 1: Gives the number of confirmed prior symptomatic episodes of Kidney Stone 

 

The analysis of the number of prior symptomatic episodes 

of kidney stone the patients had undergone reveals the 

majority were having only one prior episode (57.34%) and 

the most of them had experienced this event within one 

year before this study, the mean period before the last 

confirmed symptomatic episode being 10± 4 months. 

 

Comorbidity Number of Patients Percentage 

Type II Diabetes Meletus 154 11.93% 

Hypertension 243 18.83% 

Dyslipidemia 113 8.76% 

Coronary Artery Disease 2 0.15% 

Type II DM + Hypertension 282 22.32% 

Type II DM + Dyslipidemia 45 3.48% 

Type II DM + CAD 99 9.14% 

Hypertension+ DLP 41 3.17% 
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Hypertension+ CAD 39 3.02% 

Type II DM + Hypertension+ DLP 19 1.87% 

Type II DM + DLP + CAD 17 1.31% 

Type II DM + Hypertension+ CAD 37 2.86% 

Hypertension+ DLP+CAD 21 1.62% 

Type II DM + Hypertension+ DLP+CAD 11 0.85% 

No Comorbidities 167 12.94% 

Table 2: Shows the comorbidities associated with Nephrolithiasis 

 

In Table 2, it is evident that the most common comorbidity 

associated with Nephrolithiasis was hypertension 

(18.88%) followed by Diabetes Meletus (11.93%). 

22.32% patients had both Type II Diabetes Meletus and 

Hypertension. Shang et al.,20 from his study, reported that 

there is a direct association between urolithiasis and 

hypertension. It was also revealed that there is increased 

susceptibility for kidney stones in individuals who are 

having Hypertension and other conditions related to 

metabolic syndrome. In another study conducted by 

Weinberg et al., it was reported that severity of Type 2 

diabetes can increase the chances for incidence and 

recurrence of kidney stone disease. Chung et al.,21 from 

his study revealed that Nephrolithiasis patients were at 

increased risk of diabetes after 5 years of follow- up.  

 

Comparison of Risk factors among Case and Control 

groups 

The Figure 1 shows comparison of family history of 

Nephrolithiasis among the control and test arm and was 

found that about only 29.38% of the control group had 

some positive family history of Nephrolithiasis while 

compared to 70.62% of the test group patients (CI = 95%, 

p<0.0001) which reveals that it is an being an important 

predeterminant as non modifiable risk factor for the 

incidence of Nephrolithiasis. 

 

 

 
Figure 1: Shows the comparison of family history of Nephrolithiasis among Test and Control group. 

 

Fluid Intake 

Level 

Test Group (N=1290) Control (N=1290) 
P Value 

Number Percentage Number Percentage 

<2L 820 63.54% 419 32.5% 

p<0.0001 2-4L 317 24.58% 693 53.64% 

>4L 153 11.87% 178 13.85% 

Table 3: Shows the fluid ingestion among the Study population. 

 

Table 3 compares the amount of fluid ingested in Liter’s 

by both Control and Test Groups. It was observed that 

around 63% of patients having nephrolithiasis were taking 

less amount of fluid (<2L) when compared to only 32.5% 

of control group. 24% of the patients in test group were 

taking 2-4 liters of fluid in a day.  The amount of fluid 

ingested on a daily basis is very crucial in determining the 
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incidence and recurrence of Urolithiasis as stones are 

formed in kidney due to the supersaturation of urine. 

Increasing the intake of fluid has found to be decreasing 

the chances of recurrence of future symptomatic painful 

episodes of nephrolithiasis. 

 

 

Food Items 
Estimated 

Intake 

Nephrolithiasis Patients/Test 

Group (N=1290) 
Control (N=1290) 

Number Percentage Number Percentage 

Tomato 

Usually 1010 78.29% 879 68.13% 

Often 231 17.90% 337 26.12% 

Occasionally 49 3.79% 74 5.73% 

Spinach 

Usually 877 67.98% 702 54.41% 

Often 230 17.82% 270 20.93% 

Occasionally 183 14.18% 318 24.65% 

Tea/Coffee 

Usually 1237 95.89% 1135 87.98% 

Often 47 3.64% 147 11.39% 

Occasionally 6 0.465% 7 0.54% 

Egg 

Usually 1173 90.93% 989 76.66% 

Often 69 5.34% 164 12.71% 

Occasionally 48 3.72% 137 10.62% 

Colocasia 

Usually 876 67.90% 559 43.33% 

Often 173 13.41% 387 30% 

Occasionally 241 18.68% 344 26.66% 

Yam 

Usually 925 71.70% 684 53.02% 

Often 306 23.72% 298 23.10% 

Occasionally 59 4.57% 308 23.87% 

Brinjal 

Usually 960 74.41% 808 62.63% 

Often 173 13.41% 240 18.60% 

Occasionally 157 12.17% 242 18.75% 

Grapes 

Usually 446 34.57% 286 22.17% 

Often 603 46.74% 549 42.55% 

Occasionally 241 18.68% 454 35.19% 

Red Meat 

Usually 966 74.88% 691 53.56% 

Often 161 12.48% 278 21.55% 

Occasionally 163 12.63% 289 22.4% 

Chicken 

Usually 923 71.55% 733 56.82% 

Often 215 16.66% 290 22.48% 

Occasionally 152 11.78% 196 15.19% 

Sea Food 

Usually 1095 84.88% 989 76.66% 

Often 137 10.62% 213 16.51% 

Occasionally 58 4.49% 48 3.72% 

Cashew Nut 

Usually 483 37.44% 299 23.17% 

Often 424 32.86% 415 32.17% 

Occasionally 383 29.68% 575 44.57% 

Table 4: Shows the comparison of dietary risk factors between test and control groups. 

 

Dietary habits are crucial in determining the formation and 

recurrence of urinary stones, this was compared between 

the test and control groups shown as in Table 4. The 

criteria were selected based on the various foods that are 

rich in stone forming components such as Uric acid and 

Calcium. The usage of various items was estimated using 

the keywords, usually for usage more that 3 times in a 

week or high seasonal usage, often for usage upto 2-3 

times in a week and occasionally for use up to 1 time or 

less in a week. 

 

It was observed that the usage of food substances rich in 

Uric acid and Calcium were comparatively higher in Test 

group than the control which may be promoting the 

increased chances of Nephrolithiasis in the test arm. 

Mikawlrawng et al.,18 points out that in India, the intestinal 

hyperabsorption of oxalate is very high due to the 
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increased dietary oxalate leading to increased urinary 

oxalate excretion there by increasing the impact of stone 

formation. Sofia et al.,23 concluded that in southern India 

high intake of sodium can cause increased urinary 

calcium. Giannini S et al., 24 concluded that purines which 

are predominantly found in animal proteins can act as 

precursors of uric acid stones. Vegetables rich in oxalate 

like tomato, yam, colocasia, spinach and non veg food 

items rich in purine like red meat, seafood are considered 

as dietary risk factors of kidney stone. Also, high salt 

intake can also be a risk factor for stone formation.

 

 

 

Risk Factors 
Test Group (N=1290) Control (N=1290) Odds 

Ratio 
p Value 

Number Percentage Number Percentage 

Alcohol 

Alcoholics 475 36.82% 338 26.20% 

1.6416 p<0.0001 Non-

Alcoholics 
815 63.17% 952 73.79% 

Cigarette 

Smoking 

Smokers 384 29.76% 299 23.17% 

1.40 p=0.0002 Non-

Smokers 
906 70.23% 991 76.82% 

Obesity 
Obese 776 60.15% 412 31.93% 

3.21 p<0.0001 
Non-Obese 514 39.84% 878 68.06% 

Exercise 

Status 

Regularly 551 42.71% 719 55.73% 
1.6 p<0.0001 

Rarely 739 57.29% 571 44.26% 

Table 5: Compares the life style risk factors associated with Nephrolithiasis in Test and Control groups 

 

The comparison of risk factors associated with life style 

disorders among the test and control group is given in 

Table 5. It reveals that being obese is one of the major risk 

factors associated with Nephrolithiasis. Analyzing the test 

group it was observed that 60% of the patients were obese 

when compared to 31% in control group. The lack of 

exercise was found also to be contributing to the incidence 

of kidney stones. Alcoholism was also having a 

comparable effect in the etiology of Nephrolithiasis. The 

formation of stones in kidneys can be affected by several 

life style disorders and dietary factors. Nalini et al.,26 

reported that 41.59% patients affected with 

Nephrolithiasis was prone for Alcohol consumption while 

36.03% of the patients were habitual smokers. The high 

levels of cadmium and lead in the body of smokers may 

throw some light on the relationship between formation of 

kidney stones and smoking. There may be a reduction of 

urinary flow which may increase the concentration of 

serum cadmium thereby resulting in the induction of 

Nephrolithiasis. A positive correlation between high BMI 

and the increased risk of developing renal stones was 

pointed out by Taylor et al.,5  A direct association between 

obesity and incidence of Urolithiasis in both genders  was 

reported by Nowfar et al.28 Yang Q et al.,30 conducted a 

study which revealed that kidney injury, its inflammation 

and fibrosis associated with alcohol ingestion can increase 

the chances of formation of renal stones. From our study, 

it was observed that the alcohol consumption and obesity 

have significant correlation with nephrolithiasis. 

 

 

 

 

CONCLUSION 

From all the topics discussed previously, it can be 

concluded that Nephrolithiasis is a common prevalent 

condition especially in the Southernmost regions of India. 

This high incidence can be attributed to the climatic 

conditions and the eating habits of the population. The 

chances of recurrence of the condition are also very high 

even after undergoing proper treatment as most of the 

patients are not aware about the risk factors that can again 

provoke the condition. Proper awareness must be created 

among the patients to bring to their knowledge about the 

importance in increasing the fluid intake and also to 

reduce the dietary sources that are rich in minerals that can 

provoke the type of stone in them.  
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