
 
Original Article   
http://mjiri.iums.ac.ir    
Medical Journal of the Islamic Republic of Iran (MJIRI) 

Med J Islam Repub Iran. 2019(20 Feb);33.8. https://doi.org/10.47176/mjiri.33.8  

 

______________________________ 
Corresponding author: Dr Afsane Ahmadi, ahmadi.afsane@gmail.com 
 
1. Student Research Committee, School of Nutrition and Food Sciences, 

Shiraz University of Medical Sciences, Shiraz, Iran 
2. Student Research Committee, School of Allied Medical Sciences, Ahvaz 

Jundishapur University of Medical Sciences, Ahvaz, Iran 
3. Research Center for Health Sciences, Department of Clinical Nutrition, 

School of Nutrition and Food Sciences, Shiraz University of Medical 
Sciences, Shiraz, Iran 

4. Department of Nutrition, School of Allied Medical Sciences, Ahvaz 
Jundishapur University of Medical Sciences, Ahvaz, Iran  

5. Department of Surgery, Shaheed Faghihi Hospital, Shiraz University of 
Medical Sciences, Shiraz, Iran 

6. Nutrition Research Center, Shiraz University of Medical Sciences, Shiraz, 
Iran 

7. Department of Biostatistics, School of Public Health, Ahvaz Jundishapur 
University of Medical Sciences, Ahvaz, Iran 

 
↑What is “already known” in this topic: 
Prevalence of kidney stones, especially in developing countries, is increasing due 
to unhealthy lifestyle (reduced physical activity and increased obesity) and food 
regimen. This problem endangers public health and imposes great therapeutic 
costs on countries. To date, no cross sectional study has been conducted to 
investigate the relationship between dietary intake and stone formation in Shiraz, 
Iran.   
 
→What this article adds: 

The results of this study showed that the mean intake of calcium-containing foods 
was significantly higher in the group with calcium stones compared to the group 
with uric acid stones. However, high-purine foods were significantly more 
consumed in the group with uric acid stone compared to calcium stone group. 
However, the mean intake of vitamin D and calcium were significantly less than 
dietary reference intakes (DRI) in both groups. DRI is a general term for a set of 
reference values used to plan and assess nutrient intakes of healthy participants.  
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Abstract 
    Background: Kidney stone is a common and costly disease, but it may be improved by a healthy diet. The aim of this study was to 
evaluate the association between dietary intake and stone formation in patients with urinary stones in Shiraz. 
   Methods: In this cross sectional study, 110 patients with kidney stone were selected from Faghihi hospital, Shiraz. Demographic 
information was collected, and anthropometric indices, disease-related variables, physical activity (using IPAQ), and dietary intake 
(using food frequency questionnaire, analyzed by Nut 4 software, to estimate micro and macro nutrients) were evaluated. Independent 
sample t test and one-way ANOVA were used to compare the quantitative variables between the 2 groups and multi groups, 
respectively. Chi square test was also used to compare qualitative variables. The correlation between variables was determined using 
Pearson test.  
   Results: Out of 110 participants in this study, 37 (33.6%) were female, with the mean BMI of 27.0 ± 4.68 kg/m2, and 73 (66.4%) 
were male, with the mean BMI of 24.21±2.96 kg/m2. The mean intake of calcium-containing foods (p=0.02) and high-fructose 
beverages (p=0.03) was significantly greater in patients with calcium stones compared to those with uric acid stones. The mean intake 
of high-purine foods was significantly higher in patients with uric acid stones than in those with calcium stones (p=0.007). The mean 
intake of vitamin A (p=0.02), beta-carotene (p=0.03), and fructose (p=0.03) was significantly higher in patients with calcium stones 
than in those with uric acid stones, while caffeine intake was significantly higher in patients with uric acid than in those with calcium 
stones (p=0.01). There was a significant correlation between consumption of high-oxalic beverages (p=0.005, correlation coefficient = 
0.26) and high-fructose (p=0.048, correlation coefficient = 0.18) with spontaneous stone expulsion. 
   Conclusion: There was a significant relationship between consuming vitamin A, beta-carotene, and foods containing calcium, 
purine, fructose, and oxalate and formation of kidney stones. Therefore, adopting a healthy diet and increasing physical activity may be 
effective in the treatment of kidney stones. 
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Introduction 
Kidney stone is a common and costly disease (1), which is formed by mineral density due to changes in urinary 
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environmental conditions (2). Low urine volume is the 
most important factor in stone formation; also, kidney 
stone is more prevalent in those with hypothyroidism, 
long-term immobility, and osteoporosis (3). There are 5 
types of crystalline compounds for urinary stones, includ-
ing calcium oxalate, calcium phosphate, bacteria-related 
stones (struvite), uric acid, and cysteine and a combination 
of 2 or more forms of stones (4). Calcium stones, mainly 
calcium oxalate, are involved in about 80% of kidney 
stones (5). The prevalence of kidney stone disease is 3%-
5% in females and 10%-15% in males (6). In Iran, the 
prevalence of kidney stone disease was reported to be 4.2 
per 1000 (7). Kidney stone disease is 4 times more com-
mon in men than in women and is more common in peo-
ple working in hot and low-mobile environments and in 
the summer. This ratio is also higher in obese and white 
people (8). Obesity and overweight are risk factors for 
stone formation (9). The role of nutrition in formation of 
kidney stones was identified in adult population (10). 
High-fiber and fruit diets may protect against the risk of 
stones (11). Increased consumption of magnesium-
containing foods (almonds and bananas) may be associat-
ed with reduced risk of stone formation (12). Increased 
consumption of high-oxalate foods may significantly in-
crease oxalate secretion, even in healthy individuals, 
without disturbing oxalate metabolism (13). Consumption 
of animal protein (like egg white) reduces urinary pH and 
increases urinary uric acid, which are harmful agents for 
the formation of calcium and uric acid stones. It was indi-
cated that in men with calcium stones, the rate of stone 
recurrence is higher in those with a low calcium diet than 
in those with a low protein, low sodium, and normal cal-
cium diet (14). Also, there is a risk of hospitalization for 
these individuals with an increase in meat consumption. 
Consumption of 100 grams of meat, compared to 50 
grams, is associated with a 30%-50% increase in the risk 
of stone formation (15). Using a DASH diet (a diet con-
taining high potassium fruits and vegetables), with a mod-
erate amount of low-fat dairy and a low amount of animal 
protein, reduces the risk of kidney stones (16), which ac-
tually increases the amount of urinary secretion of citrate 
(17). Salt is another factor contributing to the formation of 
calcium stones, especially in people who have stone-
forming kidneys. There is a relationship between stone 
formation and consumption of salty substances, such as 
pickled cucumber, canned food, sausages, and prepared 
foods (18). In general, it is suggested that diets rich in 
oxalate, protein, sodium, ascorbic acid, and purine in-
crease the risk of formation of kidney stones and diets rich 
in water, potassium, and magnesium reduce the risk of 
stone formation (19). Drinking fluids, especially water, 
reduces the risk of stone formation in patients with kidney 
stones. In addition, sugar-free lemon juice is effective in 
reducing the risk of stone formation (20). Some studies 
found a strong correlation between high-fructose con-
sumption and increased risk of formation of kidney stones 
(21). 

Prevalence of kidney stones and food patterns in differ-
ent regions is difference, and to date, no cross sectional 
study has been conducted in Shiraz to investigate the rela-

tionship between dietary intakes and stone formation. 
Therefore, this study aimed to determine the association 
between dietary intake and stone formation in patients 
with urinary stones in Shiraz.  

 
Methods 
In this cross sectional study, 115 patients with kidney 

stones who referred to Faghihi hospital in Shiraz were 
selected using convenience sampling method in 2015-
2016. An informed consent was obtained from the partici-
pants. The present study was approved by the Ethics 
Committee of Shiraz University of Medical Sciences (No. 
9769). The participants aged 18-60 years, did not follow a 
particular diet, and did not have any underlying or related 
complications, such as inflammation, kidney or bladder 
infection. Of the participants, 5 were excluded from the 
study due to taking calcium, vitamin D and vitamin C 
supplements, and antacids. Some specific biochemical 
tests, ultrasounds, and the physician’s approval were also 
collected. The type of stone was determined according to 
the morphological analysis by a microscope. The main 
stone was considered for each stone with >50% composi-
tion compared to other stones. A 5-part questionnaire was 
used to collect data, which included demographic charac-
teristics (age, sex, occupation, educational level, place of 
residence), anthropometric indices (height, weight, body 
mass index), information about the disease (stone type, 
number of stones, spontaneous expulsion, use of lithotrip-
sy, surgery, family history of stones), physical activity 
questionnaire (IPAQ), and validated food frequency ques-
tionnaire (FFQ). The IPAQ contained 3 sections of ques-
tions as heavy activity (coefficient of 8), moderate activity 
(coefficient of 4), and walking (coefficient of 3.3), which 
were added up. The activities ranged from 0 to 600, 600 to 
3000, and greater than 3000 min/w, which were consid-
ered as light, moderate, and heavy respectively. The per-
son must work continuously for at least 10 minutes to 
consider the score. The validity and reliability of this 
questionnaire were confirmed, with Cronbach's alpha of 
42% and 70% by retest method (22). The amount of con-
sumable foods was reported as servings. Body weight was 
measured using Japanese body composition monitor digi-
tal scale, with a precision of 0.1 kg, without shoes and 
with the least possible clothing. To measure height, the 
participant was asked to stand against the wall, and a tape 
meter was used with a precision of 0.5 cm. The anthropo-
metric indices were compared with CDC 2-20 standards. 
SPSS version 19 was used for data analysis. Independent t 
test and one-way ANOVA were used to compare the 
quantitative variables between the 2 groups and multi 
groups, respectively. Comparison between qualitative 
variables was done using chi square test. Pearson test was 
used for correlation measurement. All data were expressed 
as mean ± standard deviation, and p<0.05 was considered 
as significant. The Nut 4 software was used to estimate the 
intakes of energy, carbohydrate, protein, fat, and micronu-
trients. For certain nutrients considerably related to the 
stone, the intakes were compared with dietary reference 
intakes (DRI) by one-sample t test. The sample size 
(n=100) in this study was estimated using the Cochran 
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formula, with α=0.0, p=q=0.5, and d=0.1 (23).  
 
Results 
Out of 110 participants in this study, 37 (33.6%) were 

female, with the mean BMI of 27.0±4.68 kg/m2, and 73 
(66.4%) were male, with the mean BMI of 24.21±2.96 
kg/m2. Also, 75.7% of female and 74% of the male pa-
tients had calcium oxalate stones (18.9% uric acid, 1.9% 
cystine stones). Also, 2 patients with cystine stones were 
excluded for better analysis (Table 1). The mean intake of 
calcium-containing foods was significantly higher in the 
group with calcium stones compared to the group with 
uric acid stones (p=0.02). High-purine foods were signifi-
cantly more consumed in the group with uric acid stone 
compared to the group with calcium stone group 
(p=0.007). The mean intake of high-fructose beverages in 
the group with uric acid stone was significantly lower than 
in the group with calcium oxalate stones (p=0.038). How-
ever, no significant difference was observed between the 
groups in the mean intake of other foods (Table 2). The 
mean intakes of vitamin A, beta-carotene, and fructose 
were significantly higher in patients with calcium oxalate 

stones than in patients with uric acid stones (p<0.05). 
However, caffeine intake was higher in the group with 
uric acid stone than in the group with calcium oxalate 
stones (p=0.01). There was no significant difference in the 
intake of other nutrients between the 2 groups (Table 3). 
There was no significant difference between age (p=0.83) 
and sex (p=0.61) and calcium oxalate and uric acid stones 
in the 2 groups. The intake of micronutrients mostly relat-
ed to kidney stones, including sodium, potassium, phos-
phorus, vitamin D, calcium, B6, magnesium, and vitamin 
c, were compared with DRI in all participants. The mean 
intake of vitamin D and calcium were significantly less 
than DRI in both groups (p<0.05). However, the mean 
intake of sodium, vitamin B6, and vitamin C were signifi-
cantly greater than DRI in both groups (p<0.05). The in-
take of other micronutrients, such as potassium, phospho-
rus, and magnesium, were similar to DRI (Table 4). The 
results of Pearson correlation showed a significant correla-
tion between high-oxalate beverages and spontaneous 
stone expulsion in 1 year (p=0.005, R=0.26). Moreover, a 
significant correlation was found between high-fructose 
beverages and stone expulsion during 1 year (p=0.048, 
R=0.18); nonetheless, this relationship was not significant 

Table 1. Demographic indices of participants based on sex 
                      Sex   

Variable 
Female Male 

†Job Unemployed 0 (0) 29 (39.7) 
The worker 0 (0) 23 (31.5) 
housewife 34 (91.8) 0 (0) 
Employee 3 (8.1) 21 (28.8) 

Total 37 (100) 73 (100) 
†Education Illiterate-elementary 20 (54.1) 18 (24.7) 

Tips 8 (21.6) 18 (24.7) 
Secondary school 5 (13.5) 18 (24.7) 

Academic 4 (10.8) 19 (26) 
Total 37 (100) 73 (100) 

†Habitation Village 18 (48.6) 30 (41.1) 
City 19 (51.4) 43 (58.9) 
Total 37 (100) 73 (100) 

†Physical activity 
  

Low 23 (62.2) 20 (27.4) 
Moderate 7 (18.9) 21 (28.8) 

High 7 (18.9) 32 (43.8) 
Total 37 (100) 73 (100) 

†Type of urinary stones 
 
 

Calcium oxalate 28 (75.5) 54 (74) 
Uric acid 7 (18.9) 19 (26) 
Sistine 2 (5.4) 0 (0) 
Total 37 (100) 73 (100) 

*Height (cm)  154.97 ± 6.82 173.61 ± 7.11 
*Weight (kg)    64.67 ± 10.81 73.13 ± 10.77 
* BMI (Kg / m2)  27 ±  4.68 24.21 ± 2.96 
*Age (year)  47.35 ± 11.13 42.46 ± 12.02 
†. The data are presented as "number (percent)." 

*. The data are presented as "mean ± SD". 
 
Table 2. Comparison of mean food intake per week based on type of urinary stone 

                Stone type 
Foodstuff 

Calcium oxalate Uric acid p 
Food intake (servings per week) 

mean ± SD 
Potassium-rich fruits 24.75 ± 9.53 21.81 ± 9.53 0.14 
Calcium-rich foods 18.68 ± 7.82 14.88 ± 5.11 0.02*

High oxalate foods 9.64 ± 7.42 9.42 ± 6.12 0.88 
Drinks with high oxalate 25.59 ± 15.93 25.09 ± 12.42 0.88 
High-sodium foods 13.13 ± 7.02 13 ± 4.58 0.91 
High-purine foods 11 ± 4.59 13.86 ± 4.83 0.007* 
High Fructose Drinks 5.83 ± 4.22 4.38 ± 2.61 0.038* 
High-magnesium foods 6.47 ± 4.39 6.38 ± 4.48 0.92 
*Significant with p<0.05 using t - test 
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in other food groups (Table 5). Also, spontaneous stone 
expulsion was observed more in participants consuming 
tap water than in others (p=0.81) and also in those who 
consumed strong tea than light tea (p=0.63) during 1 year, 
but none were significant (Table 6).  

Discussion 
In the past, patients with calcium stones were recom-

mended to limit the intake of high-calcium foods, howev-
er, recent studies do not confirm it (24). In the present 

Table 3. Comparison of the mean intake of nutrients based on type of urinary stone 
            Stone type          
Nutrient 

Calcium oxalate Uric acid p 
Mean ± SD Mean  ±  SD 

Energy (kcal/d) 1432.94 ± 599.99 1623.88 ± 804.27 0.19 
Carbohydrate (g/d) 225.42 ± 156.96 263.98 ± 193.67 0.29 
Protein (g/d) 43.71 ± 15.64 46.50 ± 20.68 0.46 
Total fat (g/d) 28.5 ± 12 30.48 ± 18.02 0.51 
Saturated fat (g/d) 12.54 ± 5.55 12.91 ± 7.49 0.78 
Mono fat (g/d) 8.68 ± 6.38 8.92 ± 5.65 0.86 
Cholesterol (g/d) 97.03 ± 50.49 101.04 ± 54.41 0.72 
Poly fat (g / d)  3.05 ± 1.43 3.58 ± 2.79 0.35 
Vitamin A (RE)  2704.24 ± 2031.53 1880.45 ± 1432.85 0.02*

Beta-carotene (ug / d) 1374.83 ± 1205.93 945.88 ± 783.25 0.03*

Vitamin D (ug/d)  0.71 ± 0.68 0.58 ± 0.44 0.27 
Vitamin C (mg/d) 260.43 ± 133.24 252.67 ± 142.87 0.79 
Vitamin B6 3.85 ± 3.08 4.21 ± 3.87 0.62 
Calcium (mg/d) 777.68 ± 446.45 681.98 ± 421.30 0.32 
Potassium (mg/d) 4657.54 ± 2865.09 4816.68 ± 3371.74 0.81 
phosphor (mg/d) 732.40 ± 382.53 689.45 ± 326.70 0.6 
Sodium (mg/d) 2757.99 ± 1084.59 2666.02 ± 905.92 0.69 
Magnesium (mg/d) 407.61 ± 232.46 397.78 ± 261.27 0.85 
Fructose (g/d) 33.68 ± 17.64 25.59 ± 14.64 0.03*

Caffeine (mg/d) 148.61 ± 96 234.03 ± 159.89 0.01*

*Significant with p<0.05 using t- test 
Mono fat, unsaturated fat with a double bond 
Poly fat, unsaturated fat with multiple double bonds 
g = gram, mg = milligram, RE = retinol equivalent, ug = microgram 
 
Table 4. Comparison of the mean intake of nutrients with DRI 
 
Nutrient 

Intake DRI p 
Male (n=73)            Female (n=37) Male        Female Male        Female 

Potassium (mg/d) 5084.38 ± 3010.45** 3931.51 ± 2808.99 4700 4700 0.27 0.10 
Vitamin D (ug/d) 0.75 ± 0.68 0.53 ± 0.49 15 15 <0.001* <0.001*

Phosphor  (mg/d) 765.89 ± 393.32 635 ± 300 700 700 0.15 0.19 
Calcium  (mg/d) 833.48 ± 468.38 597.76 ± 332.75 1000 1000 0.003* <0.001*

Sodium (mg/d) 3071.36 ± 2584 2696.43 ± 855.26 2300 2300 0.013* 0.008*

Magnesium  (mg/d) 438.35 ± 237.65 339.87 ± 229.92 400-420 310-320 0.31 0.51 
Vitamin c  (mg/d) 227.34 ± 139.10 221.40 ± 119.93 90 75 <0.001* <0.001*

B6 (mg/d) 4.30 ± 3.39 3.24 ± 2.97 1.3-1.7 1.3-1.5 <0.001* 0.001*

*Significant with p<0.05 using t –test 
** mean ± SD  
 

Table 5. The relationship between food groups and stone expulsion 
 
Type of food 

Spontaneous stone expulsion duration 1 year 
Correlation coefficient p 

High- potassium fruits 0.03 0.73 
High-oxalate foods -0.1 0.26 
High-oxalate drinks 0.26 0.005* 
High-calcium foods -0.13 0.15 
High- sodium  foods 0.15 0.10 
High- purine foods 0.063 0.51 
High- fructose drinks 0.18 0.048* 
High-magnesium foods 0.03 0.7 
Caffeine -0.033 0.73 
*Significant with p<0.05 based on Pearson-coefficient (p < 0.05). 
 
Table 6. The relationship between water and tea consumption with frequency of spontaneous stone expulsion duration 1 year 
Type of drink Frequency of spontaneous stone expulsion duration 1 

year 
p 

Mean ± standard deviation 
Consumed water Mineral  water (n=1) 2.5 ± 1.5  

0.81a Purified water (n=1) 2.63 ± 1.36 
ordinary (Pipe) water (n=8) 2.95 ± 2.67 

Consumed  tea Light tea (n=43) 2.72 ± 2.1  
0.63b Heavy tea (n=67) 2.95 ± 2.61 

P< 0.05 was considered significant.  
a. One way Anova, b. Independent t – test 
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study, it was found that calcium intake was lower than 
DRI even in patients with calcium stones. It was also 
found that the amount of urinary excretion reduced along 
with an increase in the high-calcium foods intake, but it 
was not significant, which may be due to the small sample 
size of the subjects. Similarly, in a case-control study con-
ducted by Leonetti et al, it was found that calcium intake 
was lower in patients with calcium stones than in healthy 
participants (25). Considering the importance of calcium 
for oxalate absorption, decreasing calcium intake may 
increase urinary oxalate (26). Moreover, it was found that 
the mean consumption of high-oxalate beverages was sig-
nificantly higher in patients with calcium oxalate stones 
than in patients with uric acid stones. Moreover, it is indi-
cated that reducing the intake of high-oxalate foods and 
1000 to 1200 milligrams per day calcium from food 
sources may be a useful approach to reduce the amount of 
urinary oxalate (27). About 40% to 50% of oxalate intake 
from food is expected to be secreted in urine. However, it 
is not known whether the amount of oxalate received 
through diet has a major contribution in stone formation or 
whether the oxalate in the body plays a significant role. 
The misinformation about the amount of food oxalate, the 
bias of the 24-hour food recall and FFQ, different intesti-
nal absorption of oxalate in different individuals, and var-
ious availability of oxalate from different food sources 
may be the reasons behind this, as increased oxalate ab-
sorption from oxalate beverages increases the urinary se-
cretion of oxalate (28). Therefore, as the proportion of 
oxalate formation from internal and food sources is not 
well understood, In fact, the stone formation cannot be 
completely attributed to the food intake. According to a 
study conducted on the effects of diet on urinary oxalate 
levels, high production of internal oxalate caused high 
urinary oxalate levels (29).  

Consuming animal protein is considered as a risk factor 
for kidney stones formation. In the present study, it was 
found that the intake of high-purine foods, such as meat, 
increases the risk of formation of uric acid stones, more 
than calcium oxalate stones. This was similar to the results 
of Tracy et al, who found that consumption of animal pro-
tein increases the serum and urinary levels of uric acid in 
healthy individuals. In addition, fish had a greater impact 
on uric acid levels due to higher levels of purine compared 
to beef or chicken (30). It has been indicated that urinary 
pH and uric acid decrease due to acidic load by sulfuric 
amino acids and that the conversion of purine into uric 
acid results in an increase in urinary level, which increases 
the risk of stone formation (31).  

In this study, it was found that the frequency of stone 
expulsion during 1 year was higher in patients with an 
ordinary consumption of water than other groups. Also, 
stone expulsion was more frequent in those consuming 
heavy tea than light tea, with a high percentage in black 
tea and low percentage in green tea consumption. In a 
study by Brzezicha et al, it was indicated that heavy tea, 
black tea, and green tea had the highest rate of oxalate 
stones formation, respectively (32). Therefore, green tea 
(with low levels of oxalate) is considered as an appropri-
ate choice for patients with kidney stones. Jeong et al in-

dicated that green tea, despite its free oxalate content, may 
prevent stone formation because of the presence of epi-
galate-catechin (33). Thus, according to the results of 
these 2 studies, it is suggested that high levels of oxalate 
in black tea may be a possible mechanism for increasing 
the number and expulsion of stones. In the present study, 
it was found that higher consumption of high-oxalate bev-
erages, such as black tea, increased the stone expulsion 
significantly.  

In the present study, the levels of vitamin C intake was 
significantly greater in both groups than DRI. A study by 
Pietro Manuel et al showed no significant relationship 
between dietary intake of vitamin C and formation of cal-
cium oxalate stones (34). However, Baxmann et al report-
ed that healthy people who consumed 1g of ascorbic acid 
daily had up to 56% increased urinary secretion of oxalate 
and up to 61% increased stone formation (35). Several 
studies showed that with a small increase in ascorbic acid 
intake in men, their risk of stones increased up to 31% 
(36). One mechanism of action is that high ascorbic acid 
levels may convert to oxalate which secreted into the urine 
due to increased oxidative stress in kidney stones (37).  

In the present study, a significant positive correlation 
was found between the intake of high-fructose beverages 
and stone expulsion. Taylor et al showed that fructose 
consumption is independently associated with increased 
formation of calcium and uric acid stones (21). These re-
sults are consistent with the results of our study. Possible 
mechanisms include using ATP during fructose metabo-
lism, which may result in AMP accumulation. The accu-
mulated AMP is converted into uric acid, which increases 
its levels (38). Other mechanisms include the role of fruc-
tose in insulin resistance and metabolic syndrome (39), 
both of which are associated with chronic acidosis. Some 
recent studies indicate that metabolic syndrome is associ-
ated with a higher risk of kidney stones (40).  

Sodium restriction is a usual recommendation for pa-
tients with kidney stones, as high sodium intake is one of 
the most important factors in stone formation (41). In this 
study, there was a positive correlation between stone ex-
pulsion and high-sodium food, but this difference was not 
significant. Sodium intake in both groups was greater than 
DRI in this study. Frassetto et al showed that additional 
sodium chloride intake may increase metabolic acidosis, 
leading to bone calcium release and increased urinary se-
cretion of calcium (42). It was found that increased sodi-
um intake reduces calcium reuptake by the kidneys, 
moves bone calcium, and stimulates the reabsorption of 
calcium from the intestine, through which the serum cal-
cium levels and urinary secretion of calcium increase (43). 
It was also showed that increasing sodium intake signifi-
cantly reduces urinary citrate levels in adults (15), and this 
may increase the risk of stone formation (47). On the other 
hand, high sodium intake induces oxidative stress through 
increasing NADPH oxidase enzyme activity and reducing 
superoxide dismutase (SOD) enzyme activity (44), which 
plays an important role in pathogenesis of calcium oxalate 
stones (45).  

Some studies reported that increased levels of active 
metabolites of vitamin D, such as 1,25 di-hydroxyvitamin 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

3.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
jir

i.i
um

s.
ac

.ir
 o

n 
20

24
-0

9-
24

 ]
 

                               5 / 7

http://dx.doi.org/10.47176/mjiri.33.8
http://mjiri.iums.ac.ir/article-1-4887-en.html


    
 Nutrition and kidney stones 

 
 

 http://mjiri.iums.ac.ir 
Med J Islam Repub Iran. 2019 (20 Feb); 33:8. 
 

6 

D, increase calcium secretion (46) and increase the for-
mation of urinary stone. In the present study, it was found 
that vitamin D intakes from food sources were significant-
ly lower than DRI in patients with kidney stones. In a me-
ta-analysis study, Hai Wang et al showed that serum vita-
min D levels were significantly higher in patients with 
kidney stones than in healthy individuals and that vitamin 
D increased the risk of stone formation in these patients 
(47). In this study, patients who received supplements 
were not included. However, several other epidemiologi-
cal studies reported no association between serum 25 hy-
droxyvitamin D levels and formation of kidney stones and 
urinary secretion of calcium. Thus, the role of vitamin D 
supplements in the formation of kidney stones in humans 
is controversial (48). In this study, the role of sunlight as 
the main source of vitamin D was not considered and, as 
the food sources of this vitamin are limited, more attention 
should be paid to the potential role of this vitamin sup-
plement in the formation of kidney stones. In addition, the 
dose of vitamin D intake and serum levels of 25 hy-
droxyvitamin D are also key determinants of kidney 
stones.  

Vitamin A deficiency is considered as a risk factor in 
the formation of kidney stones (49). In the present study, 
intake of this vitamin was significantly higher in patients 
with calcium oxalate stones than those with uric acid 
stones. Grases et al showed that vitamin A deficiency in-
creased the growth and formation of stones in animals 
(50). In another study by Nemati et al, it was found that 
vitamin A intake was higher in patients with uric acid 
stones than in other patients. The results of their study 
were not consistent with ours. Since vitamin A mostly 
exists in animal and dairy foods (51), the high consump-
tion of foods containing this vitamin in patients with cal-
cium oxalate stones may be considered as a possible rea-
son.  

Caffeine is another substance whose effect is studied on 
stone formation. The results of the present study showed 
that stone expulsion reduced in patients with increasing 
caffeine intake, but the reduction was not significant, 
which may be due to the small sample size. Pietro Manuel 
et al showed that the risk of developing kidney stones de-
creases with increasing caffeine intake, which is similar to 
the results of our study. One possible mechanism may be 
that caffeine prevents calcium and uric acid stones for-
mation by increasing the volume of urine and dilution 
(52). Thus, caffeine may play a preventive role by impair-
ing ADH hormone in terminal tubules (29). 

 
Conclusion 
Recommendations should focus on reducing the con-

sumption of high oxalate food sources. Furthermore, de-
spite several problems associated with the treatment of 
kidney stones, patients should be encouraged to improve 
their dietary habits and reduce their body weight. 
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