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The current study sought to identify and quantify the prevalence of various risk factors
for nephrolithiasis in the population of Jammu region. In the present study, a total of 100 study
participants (50 cases and 50 controls) were enrolled. A detailed health questionnaire covering
different risk factors viz., socio-demographic, biochemical, clinical and lifestyle parameters
were designed for the study. The results revealed a significant association between physical
inactivity and risk of nephrolithiasis. On comparison of biochemical parameters between the
male and female patients, it was observed that overall male patients have slightly higher mean
values of biochemical factors. Water being an important factor for reducing the risk of kidney
stone but the consumption of water is also low (less than 3 liters/day) in most of the patients.
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Nephrolithiasis commonly known as
kidney stone is a global problem affecting people
of various age groups, gender and ethnicity. There
has been a global increase in its occurrence in the
previous several decades ' and epidemiological
studies have suggested that the prevalence is higher
in the Indian population which is estimated to be
7.9% 3. Among Indian population, the incidence
rates are higher in North Indian regions *.

Crystals in the kidneys as a result of
dissolved minerals in the urine can be caused
due to the environmental, metabolic as well as

*Corresponding author E-mail: parvinderkb2003@gmail.com

genetic factors °. Also, it has become one of the
most frequent diseases that pose a severe threat
to human health, as a result of rising economic
status and changes in people’s lifestyles and food
arrangements ¢. There is ample evidence that
suggests that systemic illnesses such as diabetes
mellitus (Type II), dyslipidemia, obesity, and
hypertension can all cause nephrolithiasis .

It has also been observed that people of
all ages are affected, but those between the ages
of 30 and 60 are the most affected age groups ®.
The disease burden of kidney stone disease in men
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and women varies throughout time. In comparison
to previous generations, the latter, particularly
adolescent females, are more prone to acquire
kidney stone disease during the course of their lives
9

As presence of kidney stones is prevalent
condition that can lead to serious complications, the
goal of this study was to determine the risk factors
their relationship with nephrolithiasis among
patients from the Jammu region UT J & K.

MATERIALS AND METHODS

The study was initiated after obtaining
the ethical clearance from the Institutional Ethical
Committee University of Jammu (RA/19/3/20)
as well as from Government Medical College,
Jammu (JMC/UG/506). The study consisted of
100 participants (50 cases and 50 healthy, unrelated
controls). Inclusion and exclusion criteria were
also set during the process. Inclusion criteria: 1.
All the cases that were confirmed via radiographic
assessment and ultrasonography were only
considered as patients. 2. The patients above the
age of 18 years were considered. 3. Both male and
female subjects.

Exclusion criteria

1. Patients with severe renal failure. 2.
Patients with chronic urinary system disorders or
other chronic illness 3. Pregnant women. 4. Patients
belonging to any region except Jammu were also
excluded.

Data Collection

A detailed pre-designed health
questionnaire, including parameters such as socio-
demographic factors, lifestyle risk factors comorbid
conditions like hypertension and diabetes, other
factors including source of drinking water, water
intake, different clinical parameters (urination and
site of kidney stones) was duly filled from each
individual.

Biochemical profiling

The urine analysis and biochemical
profiling of patients was done by the Super
specialty hospital.

Statistical Analysis

For non- genetic variables, mean and
Standard deviation were calculated and paired t-test
was performed to calculate the difference between
the patients and controls. To calculate mean and

standard deviation freely available online software
such as GraphPads QuickCalcs software (https://
www.graphpad.com/quickcalcs/ttest2/) was used.
To assess the association of Nephrolithiasis risk,
odds ratios (OR) with 95% CI were calculated by
using online software MedCalc software (http://
www.medcalc.org/calc/odds_ratio.php). A p-value
0f <0.05 was considered as statistically significant.

RESULTS

Socio-demographic profiling

In the present study, we enrolled 50
kidney stone patients (28 males & 22 females)
and 50 healthy unrelated controls (21 males & 29
females). The mean age of onset of Nephrolithiasis
was 39.32+13.22 years for males and 37.91+14.09
years for females. On observing educational
profile of the study participants, it was observed
that individuals with higher qualification were
present in controls 60% and in patients it was
26%. In case of middle level qualification, the
patients (40%) were more than controls (12%). In
primary level of education controls (20%) were
more as compared to patients (10%). Majority of
our studied subjects were married (Patients=74%
and controls=60%). Consanguinity practice was
present with a rate of 14.28% in male patients and
in controls consanguinity rate was 11.76% in males.
Consanguinity was completely absent in females
both in patients as well as controls. Maximum
disease load was observed in patients residing in
rural areas of Jammu region i.e., 74% and 26%
from urban counterparts of Jammu region. The
Socio- demographic parameters of the enrolled
individuals were summarised in Table 1.
Lifestyle risk factors

A variety of lifestyle or behavioural
characteristics that can have a substantial impact
on a person’s health were explored in the current
study and are enlisted in Table 2. OR analysis
was also carried out to explore the association of
these risk factors with the development of kidney
stones (Table 3). The prevalence of smoking was
higher in controls (12%) than in patients (10%).
The prevalence of tobacco chewing in patients
was 6%. Among our study subjects, the incidence
of alcohol intake was higher in controls (16%)
than in Nephrolithiasis patients (8%). Women
participants of our study were not reported to



Table 1. Socio- demographic parameters of study participants

Controls
Women (n=29)

Patients

Women (n=22)

Parameter

=50)

Total (N

Men (n=21)

=50)

Total (N

Men (n=28)
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379141409  38.32+13.77 37104722  30.24+£10.07  33.98+10.23
8(38.09%)
13(61.91%)

39.32+13.22
5(17.86%)

23(82.14%)

Mean

Age

23(46%)

15(51.72%)
14(48.28%)
16(55.17%)
13(44.83%)

13(26%)
37(74%)
13(26%)
37(74%)
3(8.10%)

34(91.90%)

8(36.36%)
14(63.64%)
6(27.27%)
16(72.73%)

Urban
Rural

Dwelling

27(54%)
20(40%)

4(19.05%)
17(80.95%)

7(25%)
21(75%)
3(14.29%)

Single
Married

Maritalstatus

30(60%)
2(40%)
30(60%)
30(60%)
6(12%)
10(20%)

2(11.76%)
15(88.24%)
10(47.62%)

0
16(100%)
10(45.45%)
3(13.64%)
4(18.18%)
5(22.73%)

Yes

Consanguinity

13(100%)
20(68.97%)
2(6.90%)
4(13.79%)
3(10.34%)

18(85.71%)
3(10.72%)

No
Higher

13(26%)
20(40%)

Educationalstatus

4(19.05%)
6(28.57%)
1(4.76%)

17(60.71%)

Middle

5(10%)
12(24%)

1(3.57%)
7(25%)

Primary

Uneducated

4(8%)

be engrossed in smoking, chewing tobacco and
drinking habit due to cultural perspective. The OR
analysis depicted that smoking, chewing tobacco
and alcohol intake were not adding a significant
risk to the development of kidney stone.

The parameter of physical inactivity was
found to be a prevalent risk factor associated with
Nephrolithiasis in our study [OR=2.47, 95% CI
(1.10- 5.55), p<0.03]. The prevalence of sedentary
behaviour was higher in Nephrolithiasis patients
(66%) in judgment to healthy controls (44%). Only
34% of Nephrolithiasis patients were engaged
in exercise/walk/yoga which was lower than
proportion of 56% of physically active controls.
Mode of diet whether vegetarian or non- vegetarian
is underlined in diet pattern in the present study.
Ingestion of non-vegetarian diet was found to be
higher in the patient group (58%) as compared to
control group (56%). OR analysis showed that
non-vegetarian diet was not significantly associated
with the risk of kidney stone formation.

In the study subjects the intake of junk
food was categorised under three categories
individuals taking it rarely, usually and those who
never consume junk food stuffs. The percentage
of junk food consumers among study participants
was as follows: rare consumers were 52% in
patients and 40% in controls, usual consumers
were 6% in patients and 12% in controls where as
non-consumers were 42% in patients and 48% in
controls. We did not find any association of junk
food with susceptibility of kidney stone formation
[rare consumers, OR=1.48(0.65- 3.39), p=0.34 and
usual consumers, OR= 0.57(0.12-2.57), p=0.46].
Caffeine intake was recorded for study participants
in terms of number of tea cups consumed per day.
Caffeine intake incidence was found to be higher
Nephrolithiasis patients (26%) in comparison to
controls (16%) with OR more than 1 i.e. OR=1.84
(0.68-4.94) but it could not reach statistical
significant value (p=0.22).

Biochemical Profiling

The biochemical profiling parameters of
the enrolled patients (Table 4) shows that the mean
haemoglobin (Hb) levels for both male patient
and female patients were almost similar (males:
10.77+1.61 vs. females: 10.65+1.76; p=0.79). In
the present study mean serum creatinine levels
in men was 1.32+0.81 whereas in females it was
1.09+£0.71 which was slightly lower than the
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males suffering from nephrolithiasis. High-sodium
diet can trigger nephrolithiasis as it increases the
amount of calcium in urine. In present work male
patients (138.68+4.65 mg/L) had comparatively
higher levels of sodium than female patients
(136.82+3.95 mg/L). Potassium levels were also
checked in the study participants and it was seen
that study patients have higher levels of potassium
out of which female (3.89+0.50) have slightly
higher levels of potassium in comparison to males
(3.77+0.46).
Other parameters

Source of drinking water also aids in
promoting Kidney stone formation. Different
sources of drinking Water among enrolled patients
are depicted in Figure 1. Majority of the patients
consume tap water i.e., 51.85% for males and

MAHAIJAN et al., Biosci., Biotech. Res. Asia, Vol. 20(3), 883-895 (2023)

30.43% for females. Following tap water, the
second most common source of drinking water
was hand pump which was consumed more by
our female patients (34.78%) in comparison to
male patients (14.81%). There was water intake
from natural springs, 18% (male 18.51% & female
17.39%) as well as from wells 6% (male 18.51%
&female 4.34%). There were 8% of the patients
who were consuming filtered water (7.4% males
& 8.69% females) and 2% consumed water from
the pond (4.34% females and no males).

Daily water intake capacity of study
patients was also recorded in the present study
(Figure 2). It was observed that majority of the
patients were taking water less than 3 litres/day
(i.e., 74%) followed by 18% of patients taking
water between 3-5 litres/day and only fewer no.

Table 3. Association of different risk factors with Nephrolithiasis.

Parameters Patients Controls Odds ratio P-value
(N=50) (N=50) (95% CI)
Smoking Yes 5(10%) 6(12%) 0.81(0.23-2.86) 0.74
No 45(90%) 44(88%) Ref.
Tobacco Yes 3(6%) 0 7.44(0.37-147.93) 0.18
No 47(94%) 50(100%) Ref.
Alcohol Yes 4(8%) 8(16%) 0.45(0.12-1.62) 0.22
No 46(92%) 42(84%) Ref.
Physicalactivity Yes 17(34%) 28(56%) Ref.
No 33(66%) 22(44%) 2.47 (1.10-5.55) 0.03*
Diet Nonvegetarian 29(58%) 28(56%) 1.13(0.51-2.52) 0.74
Vegetarian 21(42%) 22(44%) Ref.
Junk food Never 21(42%) 24(48%) Ref.
Rarely 26(52%) 20(40%) 1.48(0.65-3.39) 0.34
Usually 3(6%) 6(12%) 0.57(0.12-2.57) 0.46
Saltconsumption Low 10(20%) 10(20%) 1 -
Average 34(68%) 34(68%) Ref.
High 6(12%) 6(12%) 1 -
Caffeine intake Lowconsumers 13(26%) 8(16%) Ref.
(Tea- cups per day) Highconsumers 37(74%) 42(84%) 1.84(0.68-4.94) 0.22
*Significant P-value
Table 4. Biochemical profiling of blood and urine
Parameters Males Females Total P value
Hemoglobin levels(dL) 10.77+1.61 10.65+1.76 10.80+1.69 0.79
Creatinine 1.32+0.81 1.09+0.71 1.21+0.73 0.36
Sodium levels(mg/L) 138.68+4.65 136.82+3.95 137.85+4.29 0.18
Potassium level(L/d) 3.77+£0.46 3.89+0.50 3.82+0.47 0.29
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of them i.e., 8% patients were consuming more
than 5 litres of water per day. Male to female water
intake percentage showed that 90.90% of females
were drinking less than 3 litres of water per day
in comparison to 60.71% of males. The patients
whose water intake capacity was 3-5 litres/day and
more than 5 litres/Day were more in males (28.57%
& 4.55% respectively) than in females (10.72% &
4.55% respectively).
Comorbidities

The prevalence of diabetes mellitus as
a risk factor for Nephrolithiasis was estimated
in present patient subjects and it was found
that only 4% of patients were diabetic whereas
96% of patients were non-diabetic. Among
diabetic patients, 4.55% were females and 3.58%
were males. Hypertension is often linked with
Nephrolithiasis. In the present study it was revealed

mFemales

140.

mMales

that majority of patient subjects were normotensive
(males: 85.72%, females: 81.82%, total: 84%)
and rest 16% of total patients were hypertensives
(males: 14.28% and females: 18.18%)
Clinical parameters

The pattern of urination in enrolled
patients was presented in Figure 3. It was observed
that the urination was maximum (more than 5
times/day) in males (28.57%) than in females
(27.27%). There were more female (45.46%)
patients whose urination pattern was between
(3-4 times/day) than males (42.86%). Among the
least urination interval i.e., less than 3 times/day
women (27.27%) were less in comparison with
men (28.57%). Nephrolithiasis patient’s skin is
pallor in comparison to healthy individuals. In the
present study (Figure 4). Paleness was observed in
8% of total patients whereas 92% of patients were

@ otal

105.

70.

35.
0.
Hand pump Filter water Tap water
Females
Hand pump 34.78%
Filter water 8.69%
Tap water 30.43%
Pond 4.34%
Well/Tube well 4.34%
Natural Spring 17.39%

Pond WelllTubewell Natural Spring
Males Total
14.81% 24%
7.4% 8%
51.85% 42%
0 2%
18.51% 6%
18.51% 18%

Fig. 1. Graphical representation of different source of drinking water among Nephrolithiasis patients in the
present study (in percentage).
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having normal skin colour. Pallor was found to be
common in case of both, females (9.10%) as well
as males (7.14 %).

The occurrence of nephrolithiasis in
individual acts as a risk factor which aids to its
recurrence as well. In the present study, a large
proportion of patients were first time stone formers
(58.70%) in comparison to recurrent stone formers
(41.30%). Frequency of recurrent stone formation
was higher in males than in females (46.15% vs.
35% respectively) whereas as per first time stone
formation was concerned it was observed that
percentage was higher in female patients (65%)
in contrast to male patients (53.85%) (Figure 5).

The position of stone can be checked by
performing Imaging analysis. The positions which
were analysed in present study were bilateral, right
kidney, left kidney (Figure 6). Among the patients
the majority of cases were having stone in right
kidney (40.82%) mostly in females (42.86%)
than males (39.29%). Following were left kidney
(36.74%) stone patients in which males (39.29%)
were more prone than females (33.33%). There
were fewer patients who were suffering from

bilateral (22.44%) kidney stone; more in female
(23.81%) than male (21.42%).

DISCUSSION

Nephrolithiasis is a complex disease
affected by several factors. There is paucity of
the data regarding its prevalence and association
of risk factors from the North Indian population
of Jammu region. Taking this into consideration
the present study was designed to identify the
prevalence and association of different socio-
demographic, biochemical and lifestyle parameters
with Nephrolithiasis.

The Socio-demographic parameters
that were promoting nephrolithiasis were sex,
age, marital status, consanguinity, literacy rate,
residential areas. Being educated helps people
to understand about different aspects of disease.
Health literacy among common people helps in
disease prevention and health promotion. In the
present investigation we observed that the majority
of our study participants both patients and controls
were educated and had better understanding of the
disease.

Water intake

Morethan 5
litres/day
3-5litres/ mtotal
day m females
Emales
3 litres/day 90.90%
60.71%
0.00% 20.00% 40.00% 60.00% 80.00% 100.00%

Fig. 2. Graphical representation of water intake among Nephrolithiasis patients in thepresentstudy (in
percentage).
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mTotal mFemale mMale

More than 5 times/day

3-4 times/day

45.46%

28% 42.86%
3 times/day 27.27%
28.57%
0. 115 23. 345 46. 575
Fig. 3. Graphical representation of clinical parameters (Urination) in Nephrolithiasis patients in the present study
(in percentage).
mMale mFemale mTotal
100 —
o,
92.86% 90.90% 92%

75 —

50 -~

25 - .

7.140,.;] 9.1 U'u.";) sﬂlb
0

Yes No

Fig. 4. Graphical representation of other associations with (Pallor) in Nephrolithiasis patients in the present study
(in percentage).
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mMale mFemale mTotal

70

65%

525

33

175

]

Recurrent stone formers First time stone formers
Fig. 5. Graphical representation of history of stone formation in Nephrolithiasis patients in the present study (in
percentage).
mMale mFemale mTotal

375

25

125

Bilateral Left Right

Fig. 6. Graphical representation of clinical parameters (site of kidney stone) in Nephrolithiasis patients in the
present study (in percentage).
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Consanguinity increases the risk of
inheriting diseases including nephrolithiasis. The
risk is higher in case of 1* degree consanguinity.
Studies have shown a genetic link between
marriage and consanguinity for development
of renal stones. In the present study the rate of
consanguinity is higher in case of patients similar
to the studies conducted by Yilmaz and Dorterler
(2020), Maara et al., (2018) and Safadar et al.,
(2020) 012,

There are several epidemiological studies
that demonstrates that the development of kidney
stone is higher in case of males as compared to
females as shown in our study *"*. Furthermore, we
noticed that the majority of enrolled patients were
residents of rural parts of Jammu region. This can
be because of the climate and the water supply of
the areas as suggested by various studies by Alaya
et al. (2011), Bajrami ef al. (2012) and Hallawee
(2015) 416,

Unhealthy lifestyle practices such as
smoking, chewing tobacco, alcoholism, lack of
physical activity, inadequate water intake and
consumption of junk food are key contributors in
the development of Nephrolithiasis. In the present
study, prevalence of different lifestyle factors
was evaluated to assess their association with
the disease. The prevalence of smoking in our
study was 10% and we did not find a significant
association of smoking with Nephrolithiasis.
Similarly, Moudi et al., (2017) reported lack of
association of smoking with nephrolithiasis .
Habit of chewing tobacco was also found not be
associated with the risk of kidney stone formation
in our study. Likewise, a study reported lower
prevalence of tobacco consumption and the
authors also declared that chewing tobacco was not
associated with the risk of disease ". In the case of
alcohol consumption there has been no significant
association with kidney stone in the present study
and as reported by Zhao et al. (2015) '8,

Physical activity levels directly affect the
body’s physiological waste excretion processes
as well as the severity of metabolic illnesses like
obesity and diabetes. While increasing the frequency
of urine output, physical activity promotes people
to drink more water. Nephrolithiasis risk would
presumably be decreased by both of these
conditions. As per dietary pattern was concerned,
we observed that the percentage of junk food

consumers (usual) was quite low in patients but
consumption of non-vegetarian diet was higher in
patients and this consumption of animal protein can
have an acid loading effect on metabolism that can
lead to the formation of stones in kidney '*2'.

Caffeine acts as a diuretic and it is known
that the consumption of caffeine containing
beverages like coffee, tea and cola to more than
two cups per day causes the body to lose fluids too
quickly and the urine to become too concentrated.
Furthermore, both coffee and tea contain high
levels of oxalate, a common component of kidney
stones °. In the present work the prevalence of
caffeine intake was found to be higher in patients
in comparison to controls.

Different biochemical parameters such
as haemoglobin, sodium and potassium were
considered in this investigation. A recent study
found slightly higher serum creatinine levels in
females compared to males. Our study reported
lower levels of serum creatinine compared to
the work conducted by Wozniak et al. (2018) 2.
Additionally, males had slightly higher creatinine
levels than female patients in our study. There was
no significant difference in mean sodium levels
between males and female patients in our study
which is consistent with the findings of Hadian
et al. (2018) %. In terms of potassium levels, our
study found high levels in urine in contradiction
to the study by Grampsas et al. (2000) .

Other factors that were promoting the
onset of Nephrolithiasis were source of drinking
water, and quantity of water intake. In present
study, source of drinking water was recorded in
patients and it was found that among different types
of sources, majority of the patients consume tap
water, followed by hand pump water, then followed
by natural springs, filtered water, wells and from
pond. Prakash et al., (2019) also reported higher
percentage of tap water and bore-well/ hand pump
water as a source of drinking water in patients .
There was no evidence of risk of stone formation
found in relation to drinking tap water but it was
reported in literature that consuming hard water
promotes kidney stone formation *¢ and soft water
consumption can be advised to the stone formers
to help stop the development of new stones .

To avoid the recurrence of kidney stone
the American College of Physicians (ACP) and
the American Urological Association (AUA)
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advised patients to drink enough water 2. This
is because the volume of urine significantly
affects the saturation of lithogenic salts such as
calcium and uric acid 3. In the present study
we observed that majority of the patients were
taking water less than 3 litres/day which showed
water intake adds to risk of Nephrolithiasis. Also,
in an extensive cross-sectional analysis based on
the NHANES 2009-2012 cycles, it was observed
that improved hydration status and higher urine
output was significantly linked with lower risk of
nephrolithiasis *2.

Other complications associated with
Nephrolithiasis were diabetes, hypertension,
paleness of skin, history of stone formation
(recurrent or first time stone former). There
are several studies that show the independent
association of hypertension and diabetes mellitus
with nephrolithiasis ***’. One potential connection
between the two conditions can be the change in
the chemical composition of urine **. Similarly,
diabetes mellitus is a condition that can lead to
nephropathy, infections, and motility issues with
the urinary system. Among the pathophysiological
reasons underlying the development of stones
in diabetes and hypertension are increased
urine acidity, hypocitraturia, hyperoxaluria,
hyperphosphaturia, and hypercalciuria *. But, in
the present study we recorded lower prevalence
of comorbid conditions such as diabetes mellitus
and hypertension with nephrolithiasis similar to
the studies conducted by Sancak et a/ (2015) and
Shoag et al. (2015) 384,

The clinical parameters associated with
Nephrolithiasis were site of kidney stone (bilateral,
right or left kidney) and pallor. Determination
of stone location from imaging enables risk
stratification regarding spontaneous stone passage
without surgical intervention *'. The frequency
of patients with right side kidney stone is higher
followed by left side and then bilateral kidney
stone in the current study. The results are lined
up with the study done earlier by Ulusan et al.
(2007) *. Various studies suggested that one of
the major problems with nephrolithiasis was the
higher rate of recurrence but in the present study
the recurrence rate of stone in patients is low. This
result is in contradiction to the studies that revel
the recurrence rate to be 50% in 5-10 years * and
75% over 20 years ».

CONCLUSION

The overall consensuses of present work
in Nephrolithiasis proves that there is no single
contributing factor responsible for the development
of Nephrolithiasis, but rather it is a combination
of risk factors that can cause this disease. The
present study is in fact a preliminary study which
aimed to assess the prevalence of different non-
genetic factors which are associated with kidney
stones, as there is paucity of data on this topic from
Jammu region. It was observed that the disease was
prevalent in male as we reported higher no. of male
patients during study period and also majority of
the enrolled patients were residents of rural areas.
Among lifestyle parameters, higher prevalence
and a significant risk was observed for physical
inactivity, caffeine intake and non-vegetarian
diet towards kidney stone. Our findings did not
support the notion that hypertension and diabetes
increases the risk of kidney stones as we found
lower frequency of these co-morbid conditions
in present investigation. The present study also
reported higher no. of patients with first time
stone episodes and from the biochemical profiling,
potassium levels were found to be higher.

In conclusion, the present study declares
nephrolithiasis as a complex multifactorial
heterogeneous disease whose etiology is influenced
by variety of factors.

Limitations

The limitations in this study that should be
considered are the sample size was limited as it is
a preliminary study and the biochemical profiling
was only available for patients not for controls,
as a result of which we were not able to draw a
definite relationship of this parameter with the risk
of nephrolithiasis.

Future implications

The present study is an effort to generate
the preliminary data on risk factors associated
with the development of Nephrolithiasis (kidney
stones) in Jammu region. This research work
will be extended on larger study sample and also
genetic factors (candidate genes) associated with
this disease will be included.
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