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Abstract 
 
Introduction: Fasting is a common cultural practice worldwide for both religious and dietary 
reasons. However, there is concern that fasting may be a risk factor for the development of renal 
stones. To date, there has not been a systematic assessment of the literature regarding the 
association between renal stones and fasting. 
Methods: We conducted a systematic review following PRISMA guidelines of three databases: 
Medline-OVID, EMBASE, and CINAHL. All screening and extraction was completed in parallel 
with two independent reviewers. 
Results: Of the 1501 database citations, a total of 10 observational studies with a total of 9906 
participants were included. Nine of the studies were conducted in the context of Islamic fasting 
during Ramadan, with the majority (7/9) finding that renal colic incidence was unaffected by the 
month of fasting. In contrast, two studies noted an increased incidence among fasting 
populations. Two other studies noted that urine metabolites and density were altered with fasting 
but did not translate into clinical outcomes. 
Conclusions: Based on the available evidence, it is unlikely that fasting significantly increases 
the risk of renal stones. Physicians should counsel higher-risk patients on safe fasting practices. 
  



CUAJ – Review                     Kirubarajan et al     
                                  Review: Association between renal stones and fasting  
 
 
 

2 
© 2020 Canadian Urological Association 

Introduction 
The practice of fasting, defined as the deliberate restriction of food or water intake, has been 
increasingly studied in the medical literature.1 There are diverse fasting practices worldwide, 
varying in duration and types of permissible intake. Fasting is observed in many religions, 
including the Baháʼí Faith, Buddhism, Christianity, Hinduism, Islam, Jainism, and Judaism.2-5 
Fasting has also traditionally been used as a method of non-violent protest.6 In the 21st century, 
there has been a rising surge of interest in fasting for health purposes. Intermittent fasting is a 
popular weight loss diet, in which participants fast in cyclical patterns.7 For instance, followers 
of the “5:2 diet” restrict their caloric intake on two days of a seven day cycle.8 Studies have 
demonstrated metabolic benefits to fasting, including improved glycemic control, insulin 
sensitivity, and appetite reduction, which culminates in overall weight loss.2,9 

While the short-term adverse events of fasting are well-documented and are largely 
related to symptoms of hypoglycemia (headaches, nausea, and lethargy),10 the long-term health 
outcomes remain unclear. There is particular concern that fasting may be a risk factor for the 
development of renal stones. Low urine volume and dehydration are both risk factors for renal 
stoneformation.11,12  Fasting can lead to dehydration which in turn promotes the secretion of 
antidiuretic hormone (ADH) and adrenocorticotropic hormone (ACTH). Both hormones reduce 
urine output and concentrate calcium in urine, the main precipitant of renal stones.13,14 

While there have been numerous narrative reviews on the topic, there has not yet been a 
systematic assessment of literature.17,18 Additionally, previous reviews did not search for studies 
examining fasting for weight loss, including intermittent fasting or “5:2” studies. As such,  a 
consensus on the best practices of fasting and renal stones has not  been reached.19 The aim of 
this systematic review is to collect all available literature regarding renal stones and fasting. We 
aim to characterize the incidence of renal stones in fasting populations, in addition to 
determining the association between the duration of fasting and type of intake with renal stone 
formation. 

Methods 
This systematic review was conducted according to the standards and guidelines established by 
the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) andthe 
fourth edition of the Joanna Briggs Institute Reviewer’s Manual.19,20 We conducted a systematic 
literature search of three databases: Ovid MEDLINE , Ovid EMBASE, and EBSCO CINAHL 
plus. 

We remained broad with our search criteria in order to maximize sensitivity. We searched 
broadly for all types of fasting and did not add specifiers to limit our yield. Our search strategy is 
included in the Appendix. 
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We only examined original, peer-reviewed literature published in the English language. 
Databases were examined from their inception until March 18th, 2020.). Published conference 
posters, papers, and abstracts were eligible for inclusion. 

Articles were excluded if they were not relevant to fasting, or did not report outcomes 
related to kidney stones. The definition of fasting was kept broad, including either restriction of 
food or water intake for any time period. Papers that self-identified as being relevant to fasting 
were included. Case reports, animal studies, and cadaveric studies were excluded. 

Study selection and extraction 
Study selection was completed in duplicate by two independent, parallel reviewers (AL, SK) for 
both title and abstract screening as well as full-text screening. Covidence was used for data 
management and screening. Data extraction was performed in duplicate by two independent 
investigators (AL, SK), with a third (AK) resolving discrepancies. Risk of bias assessment was 
graded using the RoBANS tool for non-randomized studies. 

Results 

Search yield 
Results of the study screening process are available in the PRISMA diagram in Figure 1. Of the 
1501 original database citations, 500 total duplicates were removed. After title and abstract 
screening, 17 were eligible for full-text evaluation. After a hand-search of relevant journals and 
citations, no additional studies were added. Of the 17 full-text articles, a total of 10 were 
included in this systematic review. 

Inter-rater reliability for study screening for abstract and full-text screening was 99.2% 
and 94.0% respectively. The authors were in substantial agreement with a calculated 𝜅 of 0.73 
for abstract screening and 0.88 for full-text. 

Article characteristics 
Details of the included studies are outlined in Table 2 of the Appendix. 

All 10 articles were observational studies, with the majority (6/10) prospective in nature 
and the remaining four (4/10) retrospective. The majority (9/10) of the included studies were 
specific to fasting during Ramadan, a Muslim holy month that involves abstinence from food and 
water during daytime hours.2 The remaining study was a plasmic and uric acid level study of 
men after a single fast for 12 hours.40 There were no studies related to intermittent fasting or 
other weight loss diets. 

The majority of studies were located in the Middle East (n=7), with the remainder located 
in Pakistan (n=1), the United States (n=1), and England (n=1). 

Our systematic review includes the results of 9906 fasting participants, with an average 
sample size of 1111 per study. Three studies included only male participants.35, 40,41 

 



CUAJ – Review                     Kirubarajan et al     
                                  Review: Association between renal stones and fasting  
 
 
 

4 
© 2020 Canadian Urological Association 

Details of the risk of bias for each study are provided in the Appendix (Table 3). Four 
studies were graded as low risk of bias, while six studies were graded as intermediate to high 
risk. Studies were graded down due to bias in participation selection, confounding due to 
temperature/seasonal variation, and potential for missing data. 

Outcomes 
Nine studies examined the incidence of renal colic or renal stones in relation to the month of 
Ramadan. There were contrasting results regarding the outcomes. The majority (n=7) of studies 
found that the risk of renal colic did not differ in non-Ramadan months or among non-fasters.34-

39,41 Emergency department visits related to renal colic were often used to calculate the number 
of renal stone diagnoses. One study specifically assessed the impact of fasting on patients with a 
diagnosis of gout, finding that there were no significant differences in the incidence of either 
gout arthritic flares or renal colic.39 

However, two studies noted that there was a significant increase (p<0.05) in emergency 
department visits related to renal colic during the first two weeks of Ramadan.33,42 Specifically, 
Sagy et al. (2017) found that the increase in renal colic visits was significantly higher among 
Muslim patients, and that this association did not exist among non-Muslim patients.42 In both 
studies, temperature was controlled for either through statistical adjustment or between-group 
comparisons. This is an important consideration as three other studies, Basiri et al. (2004), Al 
Mahayni et al. (2018), and Al-Hadramy et al. (1997), noted that higher ambient temperatures 
were significantly associated with the number of renal stone admissions, regardless of the 
presence of fasting.35-37 

Four studies examined metabolites and biomarkers related to fasting and renal stones. 
Miladipour et al. (2012) found that urine biochemistry altered significantly with fasting during 
Ramadan in comparison to a period before fasting.41 The authors noted decreased concentration 
of calcium, phosphate, and magnesium with increased concentration of uric acid, sodium, and 
potassium. These biochemistry changes did not translate into increased risk of calculus formation 
during fasting, and were noted to be largely similar between recurrent calculus formers and 
participants with no history of renal colic. Similarly, Cevik et al. (2016) found that Ramadan 
fasting increased urine density in comparison to the non-fasting period, though did not increase 
the number of renal stone admissions visits.38 Habib et al. (2014) found no significant changes in 
urea or creatinine in fasters with gout, as well as no change in renal stone incidence, in 
comparison to prior to fasting. 39 

Hodgkinson et al. (1976) was the only study that examined potential markers for stone 
formation outside of the context of Ramadan.40 Twelve healthy men were asked to fast for 12 
hours which significantly reduced plasma uric acid levels (p<0.001) in comparison to a control 
group. The authors therefore suggested that fasting plays a minimal role in renal stone formation, 
and that purine-rich foods may play a much larger role. . However, purine-rich diets were not 
studied and this association was made after a single fast of 12 hours. 



CUAJ – Review                     Kirubarajan et al     
                                  Review: Association between renal stones and fasting  
 
 
 

5 
© 2020 Canadian Urological Association 

Discussion 
To date, this is the first systematic assessment of literature regarding fasting and renal stones. 
Due to the varied reporting styles of the studies as well as the limited evidence base, we were 
unable to complete a meta-analysis on the reported outcomes. Ten studies with a total of 9906 
participants were included, with participants either fasting or living in a country where fasting 
was a dominant cultural norm. Nine of the studies were conducted in the context of Islamic 
fasting during Ramadan, with the majority finding that renal colic incidence was unaffected by 
the month of fasting. In contrast, two studies noted an increased incidence among fasting 
populations. Two other studies noted that urine metabolites and density were altered with fasting. 
However, in those studies, the metabolite change did not translate into clinical outcomes. 

Ultimately, there is limited evidence to suggest that fasting increases the risk of kidney 
stone formation. However, physicians should still continue to advise fasting patients to monitor 
water consumption to avoid dehydration. According to current guidelines, patients should 
attempt to produce 2.5 L of urine output per day, particularly if they have risk factors related for 
renal stone formation.22 While fasting may limit the timing of water consumption, efforts can 
still be made to ensure adequate intake. Discussion of other risk factors such as family history 
should be included in counselling.23 

Our research aligns well with the current literature base related to fasting. Previous 
studies have noted that fasting during Ramadan is safe for patients with chronic kidney disease, 
as well as renal transplant patients one year post-transplant.24,25 Other studies have evaluated that 
fasting has not demonstrated adverse effects in patients with either type I or type II diabetes.26,27 
Most religions exempt fasting for participants who are sick, pregnant, or lactating.28,29 However, 
it is important to note that there is limited robust clinical evidence on the long-term outcomes of  
intake restriction.30 

As such, it is important to note several limitations of this systematic review. First, almost 
all studies were conducted in the context of Ramadan, with several studies limited to only men. 
This limits the generalizability of our findings. Second, only four studies controlled for ambient 
temperature, which is significantly associated with renal stone formations. Third, there were no 
studies that directly compared whether history of renal stones correlated with increased stone 
incidence while fasting. Finally, most studies were retrospective in design, rather than 
prospectively following a cohort. Therefore, studies may be subject to publication bias, 
particularly if criticisms of fasting are against cultural or social norms.31,32 Cultural and social 
norms may also limit the accuracy of self-reported fasting habits  as participants may feel 
pressured to conform. Studies should ensure that data is collected in a non-judgmental manner 
and with full anonymity. 

Included studies would be strengthened by evaluating the amount of water consumed per 
day. For example, for fasters who follow Ramadan, water consumption is permitted before 
sunrise and after sunset. This may vary significantly between participants and influence 
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outcomes. Further research is needed to determine if the timing of water intake plays a role in 
renal stone formation independent of total water consumption. 

Strengths of our review include the systematic search of three databases using a broad 
search strategy. Previous reviews have only conducted narrative assessments based on limited 
searching and inclusion criteria. In addition, our title and abstract screening was conducted in 
duplicate with two independent reviewers with high inter-rater agreement, which minimized the 
possibility of missed studies. In contrast to a non-systematic literature review, our synthesis was 
able to best characterize the breadth of the research while minimizing narrative biases. 

The findings of this systematic review highlight three areas of future research. First, 
interventional trials with a control group are needed  to provide high quality evidence into the 
risks of fasting in relation to renal stones. Second, both metabolite biomarkers and clinical 
outcomes should be included in future study designs. This may elucidate the biochemical 
mechanism linking fasting with renal stone formation  Finally,  variations in fasting patterns such 
as intermittent fasting or fasting for consecutive days should also be evaluated. This will be 
particularly relevant given the uptake of fasting for weight loss among the general public. While 
our search yielded only one study related to fasting outside of the context of Ramadan, we hope 
to highlight the need for additional research in this field. 

Conclusions 
Based on the available evidence, it is unlikely that fasting significantly increases the risk of renal 
stones. Physicians should counsel higher risk patients on safe fasting practices. Further high 
quality research is required to examine different fasting patterns and fasting in populations at 
high-risk for renal stone formation. 
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Figures and Tables  
 
Fig. 1. PRISMA diagram of study screening process. 
 

 
 
 
 
 
Table 1. Eligibility criteria 
Population Any population currently fasting (either for research purposes, religious 

reasons, intermittent fasting/dietary) 
Intervention N/A (observational or interventional were both eligible) 
Comparator N/A 
Outcomes Any outcome reported in the literature related to renal stones 
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Table 2. Details of included studies 

Citation, country Study design Type of 
fasting 

Sample 
size 

Mean 
age 
(SD) 

Sex 
(M/F) 

Summary of key outcome 

Abdolreza 2011, 
Iran33 

Prospective 
observational 

Ramadan 610 37.6 441/169 Admissions due to renal colic 
were higher during the first two 

weeks of Ramadan (p<0.05)

Al Assaad 2018, 
Lebanon34 

Prospective 
observational 

Ramadan 3536 54.1 2041/1495 No change in renal colic 
incidence in Ramadan months 

(p=0.615)

Al-Hadramy 1997, 
Saudi Arabia35 

Retrospective Ramadan NR NR All male No change in renal colic 
incidence in Ramadan months 

(p=0.223)

Al Mahayni 2018, 
Saudi Arabia36 

Retrospective 
observational 

Ramadan 237 45.8 178/59 No change in renal colic 
incidence in Ramadan months 

(p=0.599)

Basiri 2004, Iran37 Retrospective 
observational 

Ramadan 574 36.4 398/173 No change in renal colic 
incidence in Ramadan months 

(p=0.32)

Cevik 2016, 
Pakistan38 

Prospective 
observational 

Ramadan 176 40.5 112/64 Fasting in Ramadan does not 
change the number of renal colic 

visits, although fasting during 
Ramadan was associated with 

increased urine density and 
decreased WBC count

Habib 2014, U.S.39 Prospective 
observational 

Ramadan 43 51 41:2 No significant difference 
between groups fasting and not 
fasting for renal stone incidence 

(0 stones in cohort)

Hodgkinson et al40 Prospective 
observational 

Fasting for 
12 hours 

156 20–55 All male Lower uric acid levels were 
found in healthy patients

Miladipour et al41 Prospective 
observational 

Ramadan 57 30–55 All male Urine biochemistry varied 
significantly during fasting with 
decrease in the concentration of 

certain electrolytes (calcium, 
phosphate, magnesium) while 
certain electrolytes increased 

(uric acid, and potassium). These 
biochemistry changes were 
similar between recurrent 
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calculus formers and participants 
with no history of renal colic, 
with the exception of serum 

sodium, which was significantly 
lower in the calculus former 

group while fasting. However, 
this did not translate into 
increased risk of calculus 

formation during fasting for 
either group.

Sagy et al42 Retrospective Ramadan 4517 37.9 3446/1071 There was an increase in renal 
colic related ED visits during the 

first 2 weeks of Ramadan (RR 
1.267, 95% CI 1.031–1.502) 

among Muslims but not among 
Jews (1.061, 95% CI 0.885–

1.238).
CI: confidence interval; ED: emergency department; RR: relative risk; SD: standard deviation; WBC: white 
blood cell.  

 
 

Table 3. Risk of bias assessment 

Study Year 
Participant 

selection Confounding
Measurement 
of exposure Blinding 

Incomplete 
outcome data Total

Abdolreza et al33 2011 1 1 1 1 1 5

Al Assaad et al34 2018 2 1 2 1 1 7

Al-Hadramy et al35 1997 1 1 2 1 1 6

Al Mahayni et al36 2018 1 1 2 1 1 6

Basiri et al37 2004 1 1 2 1 1 6

Cevik et al38 2016 2 2 2 1 1 8

Habib et al39 2014 1 1 1 1 1 5

Hodgkinson et al40 1976 1 1 1 1 1 5

Miladipour et al41 2012 1 1 1 1 1 5

Sagy et al42 2017 2 2 2 1 1 8
Adapted from the RoBANS tool.43 A score of “1” indicates low-risk, “2” indicates high-risk, and “0’ is 
unclear.  
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Supplementary Table 1. Search strategy (adapted for Embase and CINAHL) 

# Searches 

1 ((renal OR kidney OR urin*) adj1 (stone* or calcul* or colic*)).ti,ab. 

2 (nephrolith* OR urolithiasis*).ti,ab. 

3 1 OR 2 

4 (fast* OR Ramadan*).ti,ab. 

5 3 AND 4 

Database: Ovid MEDLINE: Epub ahead-of-print, in-process, and other non-indexed citations 
from Ovid MEDLINE® Daily and Ovid MEDLINE® 1946 to March 18, 2020. 
 


