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Abstract
Objective: This study was undertaken to find out the roles of dietary factors and physical
activities in the formation of renal stones in our socio-demographic conditions.

Methods: This cross-sectional analytical study was conducted among 70 patients from
October 2011 to November 2012 in the department of SSMCMH and a few other private
hospitals in Dhaka city. The study included all patients of either gender and all ages
attending our out-patient department who were diagnosed to have renal stones.  The
dietary habits of the patients were explored by face to face interview using food frequency
questionnaire (FFQ). The physical activities were evaluated by structured questionnaire,
and the metabolic work-ups were done by urinalysis and blood analysis. The results were
reviewed and analyzed with the help of SPSS 17.

Result: Out of 70 patients about one-third were female (31.4%) and two-third were male
(68.6%). Most of the study people belonged to age group 40-50 years. Mean was 43.7
years with standard deviation of 10.28 years. One-fifth of the respondents did minimal
activities (0-5 hrs/day), One –third moderate activities (5-10 hrs/day) and about half severe
activities (10-15hrs/day). One-fifth did not take any table salt but about one-fourth indulged
much (>half tsf/day) and more than half took excessive (> 1tsf/day) salt. About 57.1%
stone patients of the present study habitually have taken excessive salt, 24.3% patients
took much salt and 18.6% used no added table salt. About one-third (37.71%) of the
patients took calcium, one-fourth (25.71%) vitamin-D, one-fifth ascorbic acid and the rest
had no supplementations. The patients having supplementations found to have more
urinary levels of the corresponding supplements. More ingestion of green leafy vegetables
and fruits and juices are associated with increased level of urinary oxalate. 24-hrs urinary
oxalate level found to be associated with increased occurrence of renal stones. Most of
the patients (64.3%) ingested habitually inadequate amount of fluid.

Conclusion: The study showed some important observational facts in regard to the
respondent’s diet and physical activities. The dietary and lifestyle modifications can reduce
urinary stone disease.
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Introduction:
Urinary stone disease is a systemic metabolic and
recurrent disease. It is the third most common disease
of the urinary tract, exceeded only by urinary tract
infections and pathologic conditions of the prostate[1].
Urolithiasis affects 4% to 15% of the world population
and the incidence is increasing, especially in Europe[2].

Though there is no exact data about its prevalence in
Bangladesh but the problem is quite common.

Dietary factors believed to play important roles in the
formation of kidney stones[3]. However there remains
much controversies about the type and amount of diet
or nutrients in the formation of renal stones. The
incidence of stones vary in relation to age and gender.
In the past, high dietary calcium was suspected to
increase the risk of calcium containing renal stones but
later it was found that high intake of dietary calcium
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decreases the risk of stone formation [4].  One possible
explanation of this is that the high intake of calcium
reduces oxalate absorption and subsequent excretion
by binding oxalate in the gastrointestinal tract. Urinary
oxalate may be more important than urinary calcium in
respect to the formation of calcium-oxalate crystals[5].

Uncertainty also remains about the association among
many other dietary factors, such as vitamin C,
magnesium, animal protein in the formation of renal
stones. Early observational studies found no significant
association between these nutrients and stone
formation[6] but effects of vitamin C and magnesium
intake on urinary composition is compelling. A recent
metabolic trial demonstrated that large doses of vitamin
C supplementation result in an increased excretion of
urinary oxalate, an important risk factor for calcium
oxalate stone[7-8]. Magnesium supplementation may
reduce the intestinal absorption of oxalate and diminish
the urinary oxalate excretion[9]. Animal protein and
potassium intake may also influence the risk of calcium
stone formation. Ingested animal protein generates an
acid load that increase urinary calcium excretion and
reduces the excretion of citrate[10]. So dietary
potassium restriction increases and potassium
supplementation may decrease urinary calcium
excretion[11].

 Fluid intake and physical activities have roles in the
formation of renal stones, The risk of nephrolithiasis is
substantially greater in individuals residing in hot
climates. The role of fluid intake inadequate to maintain
normal hydration and relatively dilute urine has been
implicated in this phenomenon. A urinary volume
<1400ml/day conveys increased risk of recurrence of
stone formation[12].

The study aims to observe and correlate the impact of
diets and physical activities of the patients in their socio-
demographic conditions. The study also aims to achieve
the knowledge that hopefully help the population in
preventing or minimizing the incidence or recurrence of
renal stones by appropriate modifications of risk factors
related to diets and physical activities.

Material and Method:
A cross sectional analytical study was conducted among
70 patients from October 2011 to November 2012 in
SSMC & MH and some other private hospitals in Dhaka
city. The study included all patients of either gender
and all ages with who were diagnosed to have renal

stones and were attending in the out-patient department
in our hospitals. The patients with congenital urinary
tract abnormalities and who are known metabolic
disorder were excluded. The dietary habits of the patients
were explored by face to face interview using food
frequency Questionnaire. The physical activities were
evaluated by structured questionnaire and were divided
into three groups according to the hours of physical
activities, namely sedentary (0-5 hrs/day), moderate (5-
10 hrs/day) and Severe (10-15 hrs/day). The metabolic
work-up was done by urinalysis and blood analysis. The
former included urinary calcium and Oxalate and the
later Serum Calcium. Results were reviewed and
analyzed with the help of SPSS17.

Result:

Table-I Shows the distribution of the respondents by
age.

Table-I
Age distribution of the patients.

Age in years Frequency Percentage
20-30 8 11.43
30-40 18 25.71
40-50 29 41.43
50-60 13 18.57
>60 2 2.86
Total 70 100.00

Table-II Shown one-fifth of the patients did minimal
activities (0-5hrs), one-third moderate activities (5-10hrs)
and about half severe activities (10-15hrs)

Table-II
Distribution of patients by degree of physical

activities (occupational).

Types of physical activities Frequency Percentage

Sedentary (0-5hrs/day) 17 24.28

Moderate (5-10hrs/day) 22 31.44

Severe (10-15 hrs/day) 31 44.28

Total\ 70 100.00

Table-III Shows that more ingestion of green leafy
vegetables and juices are associated with increased
level of urinary oxalate.
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Table-V
Distribution of renal stones by table salt ingestion.

Amount S.Sodium Frequency Percent
level (mean)

No added salt 137 mmol/L 13 18.6
More than half tsf/day 146 mmol/L 17 24.3
More than 1 tsf/day 150 mmol/L 40 57.1
Total 70 100.00

Table-VI Show most of the patients (64.3%) ingested
inadequate amount of fluid, normal ingestion was much
less (21.5%) excessive fluid intake was insignificant (4.2%)

Table-VI
Distribution of Renal stone patients by fluid intake.

Frequency of fluid intake Frequency Percentage

Minimum 23 32.90.
Less than normal 22 31.40
Normal 15 21.50
More than normal 07 10.00
Excessive 03 4.20
Total 70 100.00

Table-III
Levels of Serum Calcium & Uric Acid and Urinary Calcium, Oxalate & Uric Acid in relation to dietary items.

Dietary Items S. Calcium 24 hrs U. 24 hrs U. S. Uric Acid 24 hrs U.
Level Calcium Oxalate Level Uric Acid

(Mean) Level Level (Mean) Level
(Mean) (Mean) (Mean)

Meat & Meat Products 12 mg/dl 300 mg/dl 45 mg/dl 6.5 mg/dl 600 mg/dl
Milk & Milk Products 10mg/dl 250 mg/dl 47 mg/dl 6 mg/dl 600 mg/dl
Green Leafy Vegetables 9mg/dl 270 mg/dl 60 mg/dl 6 mg/dl 610 mg/dl
Fruits & Juices 10 mg/dl 280 mg/dl 65 mg/dl 6 mg/dl 580 mg/dl

Table-IV Show thatabout one third of respondents (35.71%) took calcium, one-fourth (25.71%) took vitamin-D,
about one-fifth took ascorbic acid supplementations and one-fifth did not take any supplementations.

Table-IV
Distribution of Nephrolithiasis by dietary supplementaions

Supplements S.Calcium U,Calcium U.Oxalate Frequency Percentage
level (mean) level (mean) level (mean)

Calcium 11.5mg/dl 325mg/dl 45mg/dl 25 35.71
Vitamin-D 11.2mg/dl 320mg/dl 45mg/dl 18 25.71
Vitamin-C 9mg/dl 250mg/dl3250 60mg/dl 12 17.14
No Supplements 9.2mg/dl mg/dl 40mg/dl 15 21.44
Total 70 100.00

Table-V Shows one-fifth did not take any table salt but about one-fourth took (more than half tsf/day) and more than
half took excessive (more than 1stf/day) salt.

Table-VII Shows one third of the patients had (36.7%)
calcium oxalet stones, more than one fourth of
respondents (27.1%) had mixed stones and 12.9% had
magnesium, ammonium phosphate stones, Calcium
containing stones were the most (60%).

Table-VII
Frequency of stones by composition

Composition of stones Frequency Percentage

Calcium Oxalate 25 35.7

Calcium Phosphate 17 24.3

Mixed 19 27.1

Magnesium Ammonium 9 12.9

Phosphate (MAP)

Total 70 100.00

Discussion:
Diet, especially animal protein, green leafy vegetables,
ascorbates, table salt and, the mode of physical

Mahbub et al

25 Bangladesh J. Urol. 2015; 18(1): 23-27



Uro Make 18(1) 2015
 30

activities are strongly suspected of increasing the risk
of kidney stones. We therefore deemed that these risk
factors require an examination in our socio-demographic
conditions.

The studies of Borghi et al [13] Curhan et al. 1993 [4]
suggested that normal or high dietary calcium intake
significantly decreases the risk of calcium oxalate stone
formation. In our study, the data collected from the FFQ
revealed a similar fact. As most of the respondents
(92.8%) of this study ingested least amount or no dietary
calcium.

Trinchieri et al. 2001 [14] described that the beneficial
effects of a normal or high  dietary  calcium intake result
from a significant reduction or restriction of intestinal
oxalate absorption, lowering the fraction of freely
available oxalate in the urine and thereby decreases
the urinary crystallization risk for calcium oxalate. This
concept is also established in our study as derived from
FFQ. Because it was found most of the respondents
(92.8%) ingested least or no dietary calcium (milk and
milk products). The diet of the most renal stone patients
chronically lacked high calcium containing food. A
misconception on the part of the patient was also
revealed through the questionnaire – most of them
believed that high calcium containing diet was
responsible for renal stone formation.

However, the effect of dietary calcium was not
demonstrable for calcium supplementation as was
described by Curhan et al. 1997. The study of
Sopasnthit and Stithan [15] shown that the overall effect
of supplemental calcium may actually have an increased
risk for renal stone formation, particularly if not taken
with meals. This factor may also have some role in the
formation of renal stones. The present study also have
found there is significant statistical relationship between
the calcium containing kidney stones and intake of
supplemental calcium and vitamin D. In this study
30(42.85%) out of 42(60%) respondents with calcium
stone had supplemental calcium without any regards to
meals. In our study the respondents shown increase
level of 24 hours urinary calcium and oxalate in relation
to supplemental calcium, vitamin D, and ascorbic acid
ingestion. These are known stone forming constituents.
In this study the fact was evident because the study
found a positive correlation between dietary supplements
and the frequency of renal stone occurrence.

Kleenan et al. 1964 [16] showed that maneuvers which
increase urinary sodium excretion also increase urinary
calcium excretion and therefore offered that dietary

sodium also could be a risk factor for kidney stone
formation. In this study it was found that more than half
of the respondents (57.1%) took excessive (>1tsf/day)
amount of table salt, one-fourth took much (>1/2tsf/day)
and about one-fifth did not take any added salt. The
present study has found a positive correlation between
the added salt and renal stone formation.

Robertson and Peacock [17] found that dietary animal
protein and total protein intake were increased in a group
of patients with recurrent kidney stones than with
controls. They also suggested that at a very high levels
of dietary protein, greater proportion of the population
would be at risk of altered urinary composition that favors
stone formation, and some would be particularly
susceptible to stone formation. This finding is not evident
in this present study, in which most of the respondents
(85.7%) took noticeably low amount of protein in their
diets.

There is potential exaggeration of stone formation by
physical activities. Mayor and Smith explained it by the
low urine output from excessive sweating with ensuing
rise in urinary concentration of stone forming salts. They
also described that metabolic acidosis resulting from
strenuous physical activities or exercise cause
hypocitraturia, which is a known inhibitor of the
crystallization of calcium salts in urine. In our study,
one-fifth of the respondents did minimal activities (0-
5hrs/day), one-third moderate activities (5-10 hrs/day)
and about half severe activities (10-15 hrs/day). This
study reflects positively the finding of Mayor and Smith
regarding the role of physical activities in the formation
of renal stones.

Conclusion:
This cross sectional hospital based study was
conducted to find the correlation of diet and physical
activities with the formation of renal stones in the
respondents’ in their own socio-demographic conditions.
The study revealed some important observational facts
in regard to the patients diets and physical activities.
The most respondents habitually ingested least amount
of dietary calcium, which reduces the incidence of
nephrolithiasis, and possibly had its deleterious effect
in stone formation. The fluid intake of most of the patients
were inadequate, which may have contributed in their
stone formation. A large number of patients indulged
extra table salt which is a known risk factor for stone
formation.
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