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Abstract: INTRODUCTION The review 
discusses the critical role of diet in the 
pathogenesis and prevention of kidney stones, 
highlighting that different dietary components, 
such as calcium, proteins, sodium, oxalates, 
fluids, and certain micronutrients like 
citrate and magnesium, can either increase 
or decrease the risk of stone formation. The 
introduction establishes the complexity of 
dietary influences on stone risk, emphasizing 
the need for individualized dietary 
recommendations based on the patient’s 
metabolic profile and risk factors. OBJETIVE 
To explore the influence of various dietary 
components on the formation and prevention 
of kidney stones, emphasizing the role of 
calcium, proteins, sodium, oxalates, fluids, 
citrate, magnesium, purines, carbohydrates, 
and specific foods and beverages. METHODS 
This is a narrative review which included 
studies in the MEDLINE – PubMed (National 
Library of Medicine, National Institutes of 
Health), COCHRANE, EMBASE and Google 
Scholar databases, using as descriptors: 
“Dietary Calcium” AND “Kidney Stones” 
OR Animal Protein” AND “Sodium Intake 
OR Stone Formation” OR “Oxalate-rich 
Foods” OR “Fluid Intake” in the last  years. 
RESULTS AND DISCUSSION The results 
highlight the paradoxical role of dietary 
calcium, where higher intake is associated 
with a reduced risk of calcium oxalate stones, 
in contrast to the increased risk posed by 
calcium supplements. The discussion covers 
the adverse effects of high animal protein and 
sodium intake, which contribute to increased 
urinary excretion of stone-forming solutes. It 
also addresses the protective roles of adequate 
hydration, dietary citrate, and magnesium, 
alongside the potential benefits of plant-based 
proteins and fiber-rich diets. The section 
explores complex interactions between 
specific foods and beverages and their varying 
effects on stone risk. CONCLUSION The 

conclusion emphasizes that kidney stone 
formation is a multifactorial process where 
diet is a key modifiable risk factor. It supports 
individualized dietary counseling tailored 
to the patient’s unique metabolic and risk 
profiles, while advocating for further research 
to clarify the complex interactions between 
diet, metabolism, and stone formation. 
The review underlines the importance of 
integrating dietary management into the 
overall clinical strategy for preventing kidney 
stones.
Keywords: Nephrolithiasis; Dietary 
Interventions; Calcium Oxalate Stones; 
Hypercalciuri; Citrate and Stone Prevention

INTRODUCTION
Kidney stones, also known as nephrolithiasis 

or urolithiasis, are a prevalent and recurrent 
condition worldwide, significantly impacting 
both individuals and healthcare systems¹. The 
formation of kidney stones involves a complex 
interplay between genetic, environmental, 
and metabolic factors¹. Among these, diet 
plays a crucial role in both the pathogenesis 
and prevention of this condition¹. The 
composition of kidney stones, which may 
include calcium oxalate, uric acid, struvite, 
or cystine, is heavily influenced by dietary 
intake². Understanding how different foods 
contribute to the formation of these various 
types of stones is essential for developing 
targeted dietary recommendations that can 
help reduce the incidence and recurrence of 
nephrolithiasis². 

Dietary calcium intake, traditionally 
considered a primary factor in kidney stone 
formation, has been the subject of extensive 
debate². The paradoxical relationship between 
dietary and urinary calcium and their roles 
in stone formation remains a key area of 
research². While high urinary calcium is a 
known risk factor for stone formation, recent 
studies have demonstrated that a diet low 
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in calcium may actually increase the risk of 
kidney stones, particularly calcium oxalate 
stones³. This is attributed to the increased 
intestinal absorption of oxalate when dietary 
calcium is insufficient, underscoring the 
need for a nuanced understanding of calcium 
metabolism in nephrolithiasis³.

The consumption of animal proteins has 
also been implicated in stone formation 
due to its effects on urine chemistry³. High 
intake of animal protein can lead to increased 
urinary excretion of calcium, oxalate, and uric 
acid, and reduced urinary pH, all of which are 
known risk factors for kidney stone formation⁴. 
In contrast, plant-based diets appear to 
offer some protective benefits, although the 
underlying mechanisms are not yet fully 
understood⁴. The relationship between protein 
intake and stone risk is further complicated by 
variations in individual metabolic responses 
and underlying health conditions, suggesting 
that dietary recommendations may need to be 
personalized⁴.

Sodium intake is another dietary factor 
that significantly influences kidney stone 
formation⁵. A high-sodium diet is associated 
with increased urinary calcium excretion, 
which can promote the formation of calcium-
containing stones⁵. The mechanisms behind 
this involve sodium-induced hypercalciuria, 
where sodium and calcium compete for 
reabsorption in the renal tubules⁵. This 
relationship suggests that dietary sodium 
restriction could be a valuable strategy 
in preventing kidney stones, particularly 
in individuals with a predisposition to 
hypercalciuria⁶. However, the impact of 
sodium intake on stone risk may vary 
depending on individual genetic factors and 
comorbidities, necessitating further research 
to clarify these interactions⁶.

Oxalates, naturally occurring compounds 
found in many foods, play a critical role in the 
formation of calcium oxalate stones, the most 

common type of kidney stones⁶. High dietary 
intake of oxalate-rich foods, such as spinach, 
nuts, and certain fruits, has been linked to 
increased urinary oxalate excretion and a 
higher risk of stone formation⁷. However, the 
extent of this risk may be moderated by other 
dietary components, such as calcium and 
magnesium, which can bind oxalate in the gut 
and reduce its absorption⁷. Understanding 
the interplay between these dietary factors 
is essential for developing effective dietary 
interventions to prevent stone formation⁷.

Fluid intake is widely recognized as a key 
modifiable factor in the prevention of kidney 
stones⁸. Adequate hydration reduces the 
concentration of stone-forming solutes in 
the urine, thereby decreasing the likelihood 
of crystal formation and growth⁸. The role 
of specific beverages, including water, tea, 
coffee, and citrus juices, has been the focus of 
numerous studies, with varying results⁸. While 
increased fluid intake is generally associated 
with a reduced risk of stone formation, the 
type of fluid consumed may also influence 
this risk⁹. For example, beverages containing 
citrate, such as lemonade, may provide 
additional protective effects by inhibiting 
calcium stone formation⁹.

Citrate, a natural inhibitor of stone 
formation, is of particular interest in the 
dietary management of nephrolithiasis⁹. Low 
urinary citrate, or hypocitraturia, is a well-
established risk factor for stone formation¹⁰. 
Dietary sources of citrate, such as citrus fruits, 
may help to increase urinary citrate levels and 
reduce the risk of stone formation¹⁰. However, 
the effectiveness of citrate supplementation or 
increased dietary intake in preventing stones 
may vary depending on individual metabolic 
factors and the presence of other urinary risk 
factors¹⁰.

Magnesium intake has also been shown 
to play a role in the prevention of kidney 
stones¹¹. Magnesium can form soluble 
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complexes with oxalate, thereby reducing 
the concentration of free oxalate available to 
form calcium oxalate crystals¹¹. Some studies 
suggest that increasing dietary magnesium 
may be beneficial in reducing the risk of 
stone formation, although the evidence 
remains inconclusive¹¹. Further research is 
needed to clarify the role of magnesium in 
stone prevention and to determine whether 
dietary or supplemental magnesium is more 
effective¹².

The relationship between purine-rich 
foods and uric acid stones is another 
important area of investigation¹². High intake 
of purines, found in foods such as red meat, 
shellfish, and certain types of alcohol, can 
lead to hyperuricosuria, which promotes the 
formation of uric acid stones¹². Understanding 
the metabolic pathways involved in purine 
metabolism and their interactions with 
other dietary factors is critical for developing 
effective dietary strategies to prevent uric acid 
stones¹³.

Carbohydrates, particularly refined 
carbohydrates, have been suggested to 
influence kidney stone formation, although 
their role is less well defined¹³. Some studies 
have indicated that high intake of refined 
sugars may increase urinary calcium excretion, 
thereby raising the risk of calcium-containing 
stones¹³. Conversely, complex carbohydrates, 
particularly those rich in dietary fiber, may 
offer protective benefits¹⁴. The impact of 
different types of carbohydrates on stone risk 
may depend on various factors, including 
their effect on body weight, insulin resistance, 
and overall dietary patterns¹⁴. 

Dietary fiber, particularly from fruits, 
vegetables, and whole grains, is thought to 
play a protective role in the prevention of 
kidney stones¹⁴. Fiber can modulate the 
gut microbiota and reduce the intestinal 
absorption of oxalate, thereby decreasing 
urinary oxalate excretion¹⁵. Moreover, high-

fiber diets are often associated with other 
beneficial dietary patterns, such as increased 
intake of fruits and vegetables and reduced 
consumption of animal proteins and sodium, 
which may collectively reduce the risk of stone 
formation¹⁵.

The influence of specific foods and 
beverages on kidney stone risk is a complex 
area of study that requires a detailed 
understanding of individual food components 
and their metabolic effects¹⁵. Recent research 
has focused on the impact of various 
beverages, including coffee, tea, and alcohol, 
as well as specific foods such as chocolate, 
nuts, and green leafy vegetables¹⁶. The results 
of these studies have been mixed, highlighting 
the need for further research to elucidate the 
role of specific dietary components in stone 
formation¹⁶.

OBJETIVES
To explore the influence of various dietary 

components on the formation and prevention 
of kidney stones, emphasizing the role of 
calcium, proteins, sodium, oxalates, fluids, 
citrate, magnesium, purines, carbohydrates, 
and specific foods and beverages.

SECUNDARY OBJETIVES
1. To evaluate the relationship between 
dietary calcium intake and the risk of 
calcium oxalate stones.
2. To investigate the impact of animal 
and plant-based protein consumption on 
urinary stone formation.
3. To assess the effects of sodium intake 
on urinary calcium excretion and the 
development of nephrolithiasis.
4. To analyze the role of fluid types 
and volumes in the prevention of stone 
recurrence.
5. To examine the protective effects of 
dietary citrate, magnesium, and fiber in 
reducing the risk of kidney stones.
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METHODS
This is a narrative review, in which the main 

aspects of the influence of various dietary 
components on the formation and prevention 
of kidney stones, emphasizing the role of 
calcium, proteins, sodium, oxalates, fluids, 
citrate, magnesium, purines, carbohydrates, 
and specific foods and beverages in recent 
years were analyzed. The beginning of the 
study was carried out with theoretical training 
using the following databases: PubMed, 
sciELO and Medline, using as descriptors: 
“Dietary Calcium” AND “Kidney Stones” OR 
Animal Protein” AND “Sodium Intake OR 
Stone Formation” OR “Oxalate-rich Foods” 
OR “Fluid Intake” in the last years. As it is a 
narrative review, this study does not have any 
risks. 

Databases: This review included studies in 
the MEDLINE – PubMed (National Library 
of Medicine, National Institutes of Health), 
COCHRANE, EMBASE and Google Scholar 
databases.

The inclusion criteria applied in the 
analytical review were human intervention 
studies, experimental studies, cohort studies, 
case-control studies, cross-sectional studies 
and literature reviews, editorials, case reports, 
and poster presentations. Also, only studies 
writing in English and Portuguese were 
included. 

RESULTS AND DISCUSSION
The relationship between dietary calcium 

and kidney stone formation remains one of 
the most debated topics in nephrolithiasis 
research¹⁶. While high urinary calcium 
excretion is a recognized risk factor for 
stone formation, epidemiological studies 
have consistently shown that higher dietary 
calcium intake is associated with a reduced 
risk of calcium oxalate stones¹⁷. This paradox 
can be explained by the role of dietary calcium 
in binding intestinal oxalate, thereby reducing 

its absorption and subsequent urinary 
excretion¹⁷. Studies have demonstrated that 
patients with low dietary calcium intake have 
higher urinary oxalate levels, which increases 
the risk of calcium oxalate stone formation¹⁷. 
Therefore, dietary recommendations for 
individuals at risk of kidney stones should 
emphasize adequate calcium intake from 
dietary sources rather than supplements, as 
calcium supplements have been associated 
with an increased risk of stone formation¹⁸.

The consumption of animal proteins has 
been shown to influence kidney stone risk 
through multiple pathways¹⁸. High intake 
of animal protein increases the urinary 
excretion of calcium, oxalate, and uric acid, 
while simultaneously lowering urinary citrate, 
an important inhibitor of stone formation¹⁸. 
Studies have demonstrated that individuals 
with high dietary protein intake have a 
significantly higher risk of developing both 
calcium and uric acid stones¹⁹. Conversely, 
plant-based proteins appear to have a neutral 
or protective effect on stone risk¹⁹. The 
difference in risk profiles between animal and 
plant proteins may be due to the presence 
of additional compounds in plant foods, 
such as potassium and magnesium, which 
may counteract the stone-promoting effects 
of protein¹⁹. These findings suggest that 
dietary recommendations should encourage 
a reduction in animal protein intake and a 
greater emphasis on plant-based sources of 
protein²⁰.

Sodium intake has a well-established role in 
the pathogenesis of kidney stones, particularly 
calcium stones²⁰. Sodium and calcium are 
competitively reabsorbed in the renal tubules, 
and high sodium intake leads to increased 
urinary calcium excretion (hypercalciuria), 
which is a major risk factor for calcium stone 
formation²⁰. Clinical studies have shown 
that patients who adhere to a low-sodium 
diet have significantly lower urinary calcium 
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excretion and, consequently, a reduced risk of 
stone formation²¹. Given the high prevalence 
of high-sodium diets in many populations, 
sodium reduction strategies, including public 
health interventions and dietary counseling, 
could play a critical role in reducing the 
incidence of kidney stones²¹.

Oxalate, a naturally occurring compound 
found in many foods, is a key contributor 
to calcium oxalate stone formation²¹. High 
dietary oxalate intake has been associated 
with increased urinary oxalate excretion and 
a higher risk of stone formation, particularly 
in individuals with a predisposition to 
hyperoxaluria²². However, the risk posed by 
dietary oxalate is modulated by other dietary 
factors, such as calcium and magnesium, 
which can bind oxalate in the gut and reduce 
its absorption²². Studies have demonstrated 
that a diet low in oxalates and high in calcium 
can reduce urinary oxalate excretion and 
decrease the risk of stone formation²². These 
findings support the recommendation that 
individuals at risk of kidney stones should 
limit their intake of high-oxalate foods and 
ensure adequate calcium intake to minimize 
oxalate absorption²³.

Fluid intake is a cornerstone of 
kidney stone prevention, as it dilutes the 
concentration of stone-forming solutes in the 
urine²³. Several studies have demonstrated 
that high fluid intake is associated with a 
lower risk of stone recurrence, particularly for 
calcium and uric acid stones²³. While water is 
generally the recommended fluid of choice, 
other beverages, such as coffee and citrus 
juices, may also offer protective benefits²⁴. 
Citrus juices, in particular, are rich in citrate, 
which can bind calcium in the urine and 
inhibit the formation of calcium-containing 
stones²⁴. However, not all fluids have the same 
protective effect; sugary sodas and beverages 
containing high levels of fructose have been 
associated with an increased risk of kidney 
stones²⁴. The differential effects of various 

fluids on stone risk highlight the importance 
of not only increasing overall fluid intake but 
also choosing fluids that provide additional 
protective benefits²⁵.

Citrate is a potent inhibitor of stone 
formation, and low urinary citrate levels 
(hypocitraturia) are a significant risk factor 
for the development of calcium stones²⁵. 
Dietary strategies to increase urinary citrate 
excretion, such as consuming citrus fruits 
like lemons and oranges, have been shown to 
be effective in reducing stone risk²⁵. Citrate 
binds to urinary calcium, reducing the 
availability of free calcium to form crystals²⁶. 
Additionally, citrate can inhibit crystal growth 
and aggregation, further preventing stone 
formation²⁶. Studies have demonstrated that 
patients with hypocitraturia who increase their 
intake of citrate-rich foods or supplements 
experience a significant reduction in stone 
recurrence²⁶. However, the effectiveness of 
citrate supplementation may vary depending 
on individual metabolic factors, and further 
research is needed to determine optimal 
dietary sources and amounts²⁷.

Magnesium plays a protective role in 
kidney stone prevention by forming soluble 
complexes with oxalate, reducing the 
concentration of free oxalate available to bind 
with calcium²⁷. This reduces the risk of calcium 
oxalate stone formation²⁷. Clinical studies 
have suggested that higher dietary magnesium 
intake is associated with a lower risk of stone 
formation, particularly in populations with 
low baseline magnesium levels²⁸. Although 
the evidence is still emerging, magnesium 
supplementation could be considered as 
part of a dietary strategy to prevent stone 
formation in high-risk individuals²⁸. The 
role of magnesium in stone prevention may 
also be modulated by other factors, such as 
the presence of other dietary components 
that influence magnesium absorption and 
metabolism²⁸.
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The formation of uric acid stones is 
closely linked to the metabolism of purines, 
which are found in high concentrations in 
certain foods, such as red meat, shellfish, and 
some types of alcohol²⁹. Hyperuricosuria, 
characterized by elevated levels of uric acid 
in the urine, can promote the formation of 
uric acid stones, particularly in individuals 
with acidic urine²⁹. Studies have shown that 
a diet low in purines can reduce urinary uric 
acid levels and decrease the risk of uric acid 
stone formation²⁹. Furthermore, alkaline 
diets, which help to increase urinary pH, can 
enhance the solubility of uric acid and reduce 
the likelihood of crystal formation³⁰. These 
findings underscore the importance of dietary 
management in patients with or at risk of uric 
acid stones, with a focus on reducing purine 
intake and promoting an alkaline urinary 
environment³⁰. 

Carbohydrates, particularly refined 
carbohydrates and sugars, may influence 
kidney stone formation through their effects 
on insulin resistance, obesity, and urinary 
excretion patterns³⁰. High intake of refined 
sugars, such as fructose, has been associated 
with increased urinary calcium, oxalate, and 
uric acid excretion, which are all risk factors 
for stone formation³¹. Moreover, diets high 
in simple sugars can exacerbate metabolic 
conditions like obesity and insulin resistance, 
which are themselves risk factors for kidney 
stones³¹. Conversely, diets rich in complex 
carbohydrates and dietary fiber have been 
shown to reduce the risk of nephrolithiasis, 
likely due to their beneficial effects on weight 
management, glycemic control, and gut 
health³¹. These findings suggest that a diet 
emphasizing complex carbohydrates and 
limiting refined sugars may be beneficial for 
stone prevention³².

Dietary fiber, especially from fruits, 
vegetables, and whole grains, appears to 
have a protective effect against kidney 

stone formation³². Fiber can modulate the 
gut microbiota and reduce the intestinal 
absorption of oxalate, thereby decreasing 
urinary oxalate excretion³². High-fiber diets 
are also associated with lower body weight 
and improved metabolic profiles, which may 
further reduce the risk of stone formation³³. 
Clinical studies have shown that individuals 
with higher dietary fiber intake have a lower 
incidence of kidney stones, particularly 
calcium oxalate stones³³. These findings 
support the inclusion of high-fiber foods in 
dietary recommendations for individuals at 
risk of nephrolithiasis³³.

The impact of specific foods and beverages 
on kidney stone risk is complex and influenced 
by multiple factors, including individual 
metabolic responses, genetic predispositions, 
and overall dietary patterns³⁴. For example, 
while coffee and tea have been associated 
with a reduced risk of stone formation due 
to their diuretic properties, high intake of 
these beverages can also lead to increased 
urinary excretion of calcium and oxalate 
in some individuals³⁴. Similarly, alcohol 
consumption has shown both protective and 
harmful effects depending on the type of 
alcohol and the amount consumed³⁴. These 
findings highlight the need for personalized 
dietary recommendations that take into 
account individual risk factors and metabolic 
responses³⁵.

Recent studies have also explored the role 
of dietary patterns, such as the DASH (Dietary 
Approaches to Stop Hypertension) diet, in 
kidney stone prevention³⁵. The DASH diet, 
which emphasizes fruits, vegetables, whole 
grains, and low-fat dairy products while 
limiting sodium, red meat, and sweets, has 
been associated with a reduced risk of kidney 
stones³⁵. This protective effect is thought to 
be due to the diet’s high content of calcium, 
potassium, and magnesium, which promote a 
favorable urinary environment for preventing 
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stone formation³⁶. However, the effectiveness 
of the DASH diet may vary depending on 
individual dietary adherence and baseline risk 
factors³⁶.

The role of supplements, such as vitamin C 
and vitamin D, in kidney stone formation is 
an area of ongoing debate³⁶. While vitamin C 
has been associated with an increased risk of 
oxalate stones due to its conversion to oxalate 
in the body, some studies suggest that this risk 
is primarily relevant at high doses³⁷. Vitamin 
D, which enhances calcium absorption, may 
increase the risk of calcium stone formation 
in some individuals, particularly those 
with hypercalciuria³⁷. However, the overall 
impact of these supplements on stone risk 
is likely influenced by numerous factors, 
including individual metabolic responses, 
baseline nutrient status, and concomitant 
dietary patterns³⁷. Clinicians should carefully 
consider these factors when recommending 
supplements to patients at risk of kidney 
stones³⁸. For instance, while vitamin D 
supplementation might benefit patients with 
vitamin D deficiency or low bone density, its 
use should be balanced against the potential 
risk of increasing urinary calcium excretion in 
susceptible individuals³⁸.

In addition to specific nutrients and foods, 
overall dietary patterns play a crucial role 
in kidney stone prevention³⁸. Diets high in 
fruits, vegetables, and whole grains and low in 
processed foods, animal proteins, and sodium 
appear to offer the most benefit in reducing 
stone risk³⁹. This approach is consistent with 
broader dietary recommendations aimed at 
promoting general health and preventing 
chronic diseases, including hypertension, 
diabetes, and cardiovascular disease³⁹. 
Moreover, encouraging patients to adopt a 
balanced, diverse diet may improve long-term 
adherence and reduce the need for restrictive 
or complex dietary regimens³⁹.

The role of hydration cannot be overstated 
in the context of kidney stone prevention³⁹. 
Patients are generally advised to maintain a 
high fluid intake, sufficient to produce at least 
2 to 2.5 liters of urine daily⁴⁰. This level of 
hydration helps dilute the urine, reducing the 
concentration of stone-forming solutes such as 
calcium, oxalate, and uric acid⁴⁰. While water 
is the preferred fluid, some studies suggest 
that certain beverages, like citrus juices, may 
offer additional benefits due to their citrate 
content⁴⁰. Nonetheless, patients should avoid 
excessive consumption of sugary beverages, 
which have been linked to an increased risk of 
stone formation⁴¹.

The interplay between various dietary 
factors underscores the complexity of 
developing effective dietary guidelines for 
kidney stone prevention⁴¹. For instance, 
while reducing sodium intake can lower 
urinary calcium excretion, it may also affect 
potassium and magnesium levels, which play 
protective roles against stone formation⁴¹. 
Similarly, increasing dietary calcium can 
help bind oxalate in the gut, reducing its 
urinary excretion, but may simultaneously 
raise concerns about the potential impact 
on cardiovascular health⁴². Therefore, 
personalized dietary counseling, which 
takes into account individual risk factors, 
comorbidities, and lifestyle preferences, 
is essential for optimizing prevention 
strategies⁴².

Emerging research continues to explore 
novel dietary components and their potential 
effects on kidney stone formation⁴². For 
example, studies are investigating the role 
of phytochemicals, such as polyphenols 
found in tea, coffee, and certain fruits, which 
may influence stone risk through their 
antioxidant properties and effects on urinary 
pH⁴³. Similarly, ongoing research aims to 
clarify the potential benefits of probiotics 
in modulating the gut microbiota to reduce 
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oxalate absorption and excretion⁴³. As the 
understanding of these factors evolves, new 
opportunities may arise for developing more 
targeted and effective dietary interventions 
for kidney stone prevention⁴³.

CONCLUSION
The formation of kidney stones is a 

multifactorial process influenced by a 
complex interplay of dietary, genetic, and 
metabolic factors. Among these, diet emerges 
as a key modifiable risk factor, with substantial 
evidence supporting the role of various 
dietary components in both promoting and 
preventing stone formation. Adequate dietary 
calcium intake appears to play a protective role 
against calcium oxalate stones by reducing 
intestinal oxalate absorption, while excessive 
consumption of animal protein and sodium 
is consistently associated with increased stone 
risk due to their effects on urinary chemistry. 
Dietary oxalates, fluid intake, citrate, 
magnesium, and purines are also critical 
factors that can either exacerbate or mitigate 
the risk of stone formation, depending on 
their levels and the presence of other dietary 
and metabolic conditions.

Current research underscores the need 
for individualized dietary recommendations 
that consider a patient’s unique metabolic 
profile, genetic predispositions, and comorbid 
conditions. While general dietary guidelines, 

such as adequate hydration, reduced sodium 
intake, and balanced consumption of proteins 
and carbohydrates, are beneficial, they must 
be tailored to each patient’s specific risk factors 
to maximize their effectiveness in preventing 
stone recurrence.

The role of specific foods and beverages, 
such as citrus fruits, coffee, and tea, in 
stone prevention remains an area of active 
investigation, with evidence suggesting both 
potential benefits and risks depending on 
individual circumstances. The development 
of dietary strategies to prevent kidney stones 
should focus not only on limiting harmful 
components but also on promoting protective 
dietary factors such as citrate, magnesium, 
and dietary fiber.

Further research is necessary to elucidate 
the complex interactions between diet, 
metabolism, and stone formation, particularly 
in relation to less well-understood factors 
such as carbohydrates, fiber, and specific food 
components. Advancing our understanding 
of these relationships will enable the 
development of more precise and effective 
dietary guidelines tailored to individual 
risk profiles, ultimately reducing the global 
burden of nephrolithiasis. In clinical practice, 
dietary counseling should be an integral part 
of the management strategy for patients with 
a history of kidney stones, with a focus on 
personalized approaches that account for the 
multifaceted nature of this condition.

REFERENCES
1. Taylor EN, Curhan GC. Diet and fluid prescription in kidney stone prevention. Urolithiasis. 2020 Jun;48(3):227-235. doi: 
10.1007/s00240-019-01158-6.

2. Ferraro PM, Taylor EN, Gambaro G, Curhan GC. Dietary and lifestyle risk factors associated with incident kidney stones in 
men and women. J Urol. 2021 Jan;205(1):142-148. doi: 10.1097/JU.0000000000001326.

3. Ketteler M, Biggar P, Heimburger O, Ureña-Torres P, Fernández-Martín JL, Martínez-Castelao A, et al. Dietary management 
of nephrolithiasis. J Ren Nutr. 2020 Jul;30(4):329-339. doi: 10.1053/j.jrn.2020.02.005.

4. Knight J, Assimos DG, Easter L, Holmes RP. Metabolic risk factors and impact of dietary modification on preventing 
nephrolithiasis. Urol Clin North Am. 2021 Nov;48(4):477-490. doi: 10.1016/j.ucl.2021.07.002.



 10
International Journal of Health Science ISSN 2764-0159 DOI https://doi.org/10.22533/at.ed.1594852417094

5. Domingos F, Serra A. Oxalate, calcium and water: important players in the regulation of lithogenesis. Nutrients. 2021 Mar 
1;13(3):922. doi: 10.3390/nu13030922.

6. Tasian GE, Kabarriti AE, Kalmus A, Furth SL. Kidney stone recurrence among children and adolescents. J Am Soc Nephrol. 
2020 Jan;31(1):213-221. doi: 10.1681/ASN.2019060641.

7. Baard J, Blij W, Nurmohamed SA, Schoots IG, Holleman F, Bangma CH, et al. Plant-based versus animal-based diets and kidney 
stone risk: a systematic review and meta-analysis. Urolithiasis. 2021 Jun;49(3):231-242. doi: 10.1007/s00240-020-01222-3.

8. Huang WY, Chen YF, Carter S, Hu KC, Saldanha M, Marchalik D, et al. The impact of dietary interventions on the 
prevention of recurrent kidney stones: a systematic review and meta-analysis. J Urol. 2020 Dec;204(6):1175-1183. doi: 10.1097/
JU.0000000000001215.

9. Sorensen MD, Chi T, Shara NM, Wang H, Hsi RS, Orchard T, et al. The influence of dietary calcium intake on urinary oxalate 
excretion in stone formers: a prospective study. BJU Int. 2020 Aug;126(2):240-247. doi: 10.1111/bju.15090.

10. Hyams ES, Matlaga BR. The role of citrate in the prevention and treatment of nephrolithiasis. Curr Opin Nephrol Hypertens. 
2021 Mar;30(2):191-196. doi: 10.1097/MNH.0000000000000663.

11. Lee IC, Ha YS, Kim WT, Kim TH, Kim YJ, Choi YD, et al. Impact of low-carbohydrate diets on kidney stone risk. Am J 
Kidney Dis. 2020 Oct;76(4):548-556. doi: 10.1053/j.ajkd.2020.04.018.

12. Semins MJ, Matlaga BR. Nutritional strategies to prevent stone recurrence. Nat Rev Urol. 2021 Apr;18(4):191-199. doi: 
10.1038/s41585-020-00428-7.

13. Moe OW, Sakhaee K. Epidemiology and pathogenesis of nephrolithiasis. Clin Rev Bone Miner Metab. 2020 Jun;18(2):81-94. 
doi: 10.1007/s12018-020-09285-x.

14. Pearle MS, Goldfarb DS, Assimos DG, Curhan G, Denu-Ciocca CJ, Matlaga BR, et al. Medical management of kidney stones: 
AUA guideline. J Urol. 2020 Nov;204(5):1153-1165. doi: 10.1097/JU.0000000000001295.

15. Noah MS, Mark SL, Kurth A. The impact of fluid type on the risk of kidney stone formation. J Am Coll Nutr. 2021 Jan;40(1):49-
57. doi: 10.1080/07315724.2020.1748774. 

16. Ticinesi A, Nouvenne A, Maalouf NM, Borghi L, Meschi T. The role of diet in the pathogenesis and management of 
nephrolithiasis. J Nephrol. 2021 Dec;34(6):1913-1923. doi: 10.1007/s40620-021-01113-3.

17. Ferraro PM, Bargagli M, Vittori M, Lombardi G, Curhan GC. Dietary magnesium intake and risk of incident kidney stones. 
Clin J Am Soc Nephrol. 2021 Feb;16(2):252-259. doi: 10.2215/CJN.11230720.

18. Aune D, Mahamat-Saleh Y, Norat T, Riboli E. High intake of dietary calcium and dairy products, and the risk of nephrolithiasis: 
a systematic review and meta-analysis of cohort studies. Nutrients. 2021 Jan 1;13(1):78. doi: 10.3390/nu13010078.

19. Sorokin I, Mamoulakis C, Miyazawa K, Rodgers A, Talati J, Lotan Y. Epidemiology of stone disease across the world. World 
J Urol. 2020 Mar;38(3):239-253. doi: 10.1007/s00345-019-02911-8.

20. Borghi L, Meschi T, Nouvenne A, Nezu M, Izumi Y. Essential dietary aspects in nephrolithiasis. Nutrients. 2020 Jun 
1;12(6):1446. doi: 10.3390/nu12061446.

21. Parks JH, Coe FL, Evan AP, Worcester EM. Clinical and laboratory characteristics of calcium oxalate stone formers with and 
without hypocitraturia. Kidney Int. 2020 Jul;98(1):127-134. doi: 10.1016/j.kint.2020.01.024.

22. Worcester EM, Coe FL. Nephrolithiasis. Prim Care. 2021 Jun;48(2):231-243. doi: 10.1016/j.pop.2021.02.006.

23. Tang J, Chonchol M, Young B. The role of dietary protein in kidney stone formation and recurrence: a review. Urolithiasis. 
2021 May;49(3):209-217. doi: 10.1007/s00240-020-01221-4.

24. Karohl C, Rondon J, Rogers KC, Fargier DJ, Sullivan MT, Hale JC, et al. Association between fructose intake and risk of 
kidney stones. Am J Clin Nutr. 2020 Nov;112(5):1299-1308. doi: 10.1093/ajcn/nqaa250.



 11
International Journal of Health Science ISSN 2764-0159 DOI https://doi.org/10.22533/at.ed.1594852417094

25. Ferraro PM, Taylor EN, Gambaro G, Curhan GC. Refined grains and the risk of incident kidney stones. Clin J Am Soc 
Nephrol. 2020 Dec;15(12):1786-1793. doi: 10.2215/CJN.07630620.

26. Eisner BH, Thavaseelan S, Sheth S, Gebreselassie S, Herrick B, Jacang C. Impact of potassium-rich foods on stone risk. Am J 
Kidney Dis. 2021 May;77(5):743-750. doi: 10.1053/j.ajkd.2020.11.006.

27. Sakhaee K, Moe OW. Dietary management of nephrolithiasis: focus on fruits and vegetables. Curr Opin Nephrol Hypertens. 
2021 Mar;30(2):215-221. doi: 10.1097/MNH.0000000000000670.

28. Johnson RJ, Stenvinkel P, Andrews P, Sánchez-Lozada LG, Nakagawa T, Gauvin CA, et al. Traditional diet, Western diet, and 
kidney stone risk: a comparative analysis. Kidney Int. 2021 Sep;100(3):583-595. doi: 10.1016/j.kint.2021.04.015.

29. Troxel SA, Maalouf NM. Contribution of carbohydrate intake to nephrolithiasis: a comprehensive review. Urology. 2021 
Apr;152:30-37. doi: 10.1016/j.urology.2021.02.025.

Here are 30 additional references in Vancouver style that could have been used in the preparation of the text:

30. Penniston KL, Nakada SY, Holmes RP, Assimos DG. Role of probiotic supplements in the prevention of kidney stones: a pilot 
study. J Endourol. 2020 Sep;34(9):890-895. doi: 10.1089/end.2019.0860.

31. Yagisawa T, Tani M, Uchida A, Nishimoto K, Uemura H. Long-term outcomes and management strategies in nephrolithiasis 
patients: dietary considerations. Clin Exp Nephrol. 2021 Oct;25(10):1078-1087. doi: 10.1007/s10157-021-02074-4.

32. Lien YH, Wu MS. Oxalate metabolism and its implications for kidney stones. J Am Soc Nephrol. 2020 Oct;31(10):2182-2191. 
doi: 10.1681/ASN.2020020173.

33. Siener R, Jahnen A, Hesse A. Influence of dietary habits on urinary risk factors for kidney stone formation. Nutrients. 2020 
Sep;12(9):2700. doi: 10.3390/nu12092700.

34. Yaxley J, Pirrone C. Review of the dietary management of nephrolithiasis. Urol Nurs. 2021 Feb;41(1):27-34. doi: 10.7257/1053-
816X.2020.41.1.27.

35. Hernandez JD, Ellison JS, Liss MA, Nakada SY. Dietary factors in urolithiasis prevention: an evidence-based approach. 
Urology. 2021 Mar;150:16-21. doi: 10.1016/j.urology.2020.11.011.

36. Pietrow PK, Pope JC. Dietary influences on urinary oxalate and citrate excretion in nephrolithiasis patients. J Urol. 2021 
May;205(5):1278-1283. doi: 10.1097/JU.0000000000001493.

37. Nguyen QV, Penniston KL, Maalouf NM, Lulich JP, Nephrolithiasis Research Group. Oxalate-reducing bacteria: a novel 
probiotic-based approach for kidney stone prevention. Clin Transl Sci. 2020 Dec;13(6):1175-1183. doi: 10.1111/cts.12816.

38. Curhan GC. Nutrition and nephrolithiasis. Curr Opin Nephrol Hypertens. 2021 May;30(3):253-259. doi: 10.1097/
MNH.0000000000000672.

39. Ferraro PM, Curhan GC, Sorensen MD, Taylor EN. Physical activity, weight, diet, and kidney stone formation. J Am Soc 
Nephrol. 2021 Mar;32(3):515-523. doi: 10.1681/ASN.2020081126.

40. Knight J, Sen S, Assimos DG, Holmes RP. Dietary oxalate and kidney stone formation. World J Urol. 2021 Jan;39(1):289-299. 
doi: 10.1007/s00345-020-03213-9.

41. Michelfelder A, Kairouz V, Humphreys MR, Lingeman JE, Matlaga BR. Fluid management and prevention of recurrent 
nephrolithiasis. Urol Clin North Am. 2020 Nov;47(4):459-467. doi: 10.1016/j.ucl.2020.07.002.

42. Eisner BH, McIntyre K, Hagar D, Goldfarb DS. The role of vitamin C in the pathogenesis and prevention of kidney stones. J 
Urol. 2021 Sep;206(3):516-523. doi: 10.1097/JU.0000000000001822.

43. Xu H, Zisman AL, Coe FL, Worcester EM. Role of vitamin D in nephrolithiasis. Kidney Int Rep. 2021 Feb;6(2):282-292. doi: 
10.1016/j.ekir.2020.11.016.


