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Introduction
Urinary stone disease is a common pathological condition 

affecting approximately 7-10% of the population [1].  About one 
third of those diagnosed with nephrolithiasis will have a recurrent 
symptomatic stone event within 10 years if no preventive measures 
will be taken [2]. One of the main leading etiologies of urolithiasis 
is inadequate hydration where low urine volumes increase the 
solutes concentration and promote urinary stasis, which allows 
supersaturation, crystallization and stone formation [3]. An acute 
renal colic event represents obstruction of the urinary tract which is 
manifested by severe flank pain and tenderness.  Once diagnosed the 
initial management of an obstructing urinary stone is done by pain  

 
management, medical expulsive therapy and adequate hydration. If  
necessary, drainage of the obstructive renal unit can be performed 
[4,5]. There are several definitive treatments for urinary stone 
disease including: stone extraction by either laser fragmentation or 
stone removal by ureteroscopy, ESWL (Extracorporeal Shockwave 
Lithotripsy) and PCNL (Percutaneous Nephrolithiasis) [6].

Many epidemiological studies have well established the 
causative relationship between stone formation and dehydration 
and suggested that patients with a history of urinary stone disease 
should increase the fluid intake in order to prevent stone formation 
[7]. These preventive measures are not carried out by Muslims 
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who are fasting during the Ramadan month. During this period, 
religious Muslims are obligated to abstain from eating and drinking 
from dawn to dusk (during 12-18 hours) for 28 consecutive days 
[8,9]. The aim of our study was to assess whether fasting during the 
Ramadan month increases the incidence and severity of renal colic 
admissions to the Emergency Department (ED).

Methods 

Study Design

This is a retrospective case control study carried out by the 
Emergency and Urology departments at Rambam Health Care 
Campus, Haifa, Israel between May 2016 to Jan 2019. Our hospital 
is the only tertiary hospital in the north of Israel and is considered 
a high-volume urolithiasis referral center. Following approval by 
the Institutional Research Board (IRB) (RMB-0254-16), data was 
gathered from computerized medical files using specific ICD-9 
discharge codes: Calculus of ureter and Renal Colic.

Inclusion criteria

A.	 Acute renal colic event as indicated by the ICD-9 relevant 
code.

B.	 Proven ureteral calculus according to Computed 
Tomography (CT) scan.

C.	 Age: ≥18.

Exclusion criteria

A.	 Known metabolic stone disease.

B.	 Stone removal procedure (URS, ESWL, PCNL)<3 months 
prior to admission.

C.	 Second admission to the ED during the Ramadan month 
because of a renal colic event.

We reviewed the medical records of 1034 renal colic events 
that occurred during the Ramadan month in 3 consecutive years 
(2016-2018). Out of all these cases, 399 patients met the inclusion 
criteria. The study examined two populations:

1.	 Muslim patients who admitted to the ED with an acute 

renal colic event during the Ramadan month in these years.

2.	 The control population was composed of two subgroups:

a.	 Muslim patients who admitted to the ED with an acute 
renal colic event during the two weeks before or after the 
Ramadan month in these years.

b.	 Non-Muslim patients who admitted to the ED during the 
study period.

Primary End Point

The incidence of renal colic event with an obstructing ureteral 
stone during the Ramadan month.

Secondary End Point

The severity of the renal colic event among the two groups. 
Severity was measured according to one of the following: renal 
function deterioration, admission to the urology department and 
the need for an emergent intervention.

Statistical Analysis 

Fisher’s Exact test for discrete variables and Mann-Whitney 
test for ordinal and continuous variables were used for statistical 
analysis. p<0.05 was considered statistically significant. All 
statistical analyses were performed using SPSS software (SPSS 
25.0; SPSS Inc. Chicago, IL, USA).

Results

ED Visits and Demographics

As described in Table 1, during the study period, 399 patients 
were admitted to the ED because of ureteral calculus. Of which 109 
(27%) were Muslims (85 male and 24 female). The remaining 290 
(73%) were non-Muslims (238 male and 52 female). With respect 
to the Muslim patients, we observed significantly higher rate of 
admission to the ED due to renal colic during the Ramadan month 
vs Not-ramadan control period (70 (31.6%) patients vs 39 (20.7%) 
patients respectively,p=0.0068). It should be mentioned that during 
the Ramadan period slightly more female patients were admitted to 
the ED (24.3% VS 18%).

Table 1: Patient demographic during the Ramadan and non-Ramadan periods.

Ramadan Non-Ramadan p-Value

Total Number 
(N=399) 211 55.3% 188 44.7% 0.1193

Muslims (N=109) 70 31.6% 39 20.7% 0.0068

Non-Muslims 
(N=290) 141 68.4% 149 79.3% 0.561

Muslim Population

 Ramadan Non-Ramadan p-Value

Age (Mean) 46.5 46.15 1

Men 53 62.3% 32 37.6% 0.075

Women 17 70.8% 7 29.2% 0.013
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2016 19 61.3% 11 36.7% 0.2

2017 19 61.2% 12 38.7% 0.1

2018 32 66.7% 16 33.3% 0.11

P<0.05: Muslims in Ramadan VS Muslims in Non-Ramadan period

Severity of Events

When the severity of the stone event was considered we 
observed no differences in the studies parameters between patients 
admitted during the Ramadan or the non-Ramadan periods. This 
was manifested by similar stone diameters (4.83 mm compared 
with 5.09 mm respectively), decreased renal function (21.4% vs 
20.5% respectively), need for hospitalization (38.5% and 38.4% 
respectively) or need for intervention among those who were 
admitted to the hospital (59.3% vs 53.3% respectively) (Table 2). 

In order to verify the causative relationship between the Ramadan 
period and the occurrence of stone events a separate analysis of 
non-Muslim patients who were not subjected to dehydration was 
also studied. No differences were noted in the admission rate to the 
ED due to acute renal colic event during the studied periods (48.6% 
during the Ramadan vs 51.4% in the non-Ramadan  periods), this 
is significantly different from the Muslim population whose  rate of 
admission to the ED during the Ramadan period was 1.79, higher 
than their rate of admission at the non-Ramadan period (Figure 1).

Table 2: Severity of renal colic events among the Muslim population during the Ramadan and non-Ramadan periods.

Ramadan Non-Ramadan p.value

Acute Kidney Injury 15/70 21.4% 8/39 20.5% 0.59

Admission After First Visit 27/70 38.5% 15/39 38.4% 1

Operation after first admission (if admitted) 16/27 59.2% 8/15 53.3% 0.112

Stone Size (Mean cm) 4.83 5.09 1

P<0.05: Muslims in Ramadan VS Muslims in Non-Ramadan period

Figure 1: Number of renal colic ED admissions among the Muslim population during Ramadan and non-Ramadan periods.
P<0.05: Muslims in Ramadan VS Muslims in Non-Ramadan period

Timing of Renal Colic and the Breaking of the fast “iftar”

When examining the timing of admission to the ED, we have 
divided the patients into two groups in order to see if there was 
any difference between the fasting hours (4:00-19:30) or non-
fasting hours of the day (19:30-4:00). Data was obtained from 68 
Muslim patients during the Ramadan month and 38 patients in the 
Non-Ramadan period. At the fasting hours during the Ramadan 
43 patients (63.2%) were admitted to the ED. A slightly higher 

percentage, but not statistically significant was seen in the Non-
Ramadan period (N=28, 73.2%, p=0.359).

Discussion
Renal Colic (RC) is one of the most frequent urologic reasons 

for Emergency Department (ED) referral, leading to a major burden 
on the health care system [1].  The most significant risk factors for 
urinary stone development include high salt and low fluid intake. 
The major finding of the current study is that Ramadan fasting is 

Total population ED visits

70 39
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associated with nearly two-fold increase in the incidence of renal 
colic ED admissions among Muslims. This was not observed in non-
Muslim patients who did not change their drinking and eating habits 
during the investigated periods. We also observed that once renal 
colic occurred regardless of fluid intake status, the size, location 
and severity of the event were similar among the studied groups 
and periods.This increased RC admission during the Ramadan 
fasting can be explained by several key factors:

The association of renal colic incidence and hydration is well 
established and was supported by pak et al who concluded in their 
study that fluid intake above 2.5L/d will achieve proper urinary 
dilution, probably due to reduce crystallization of calcium salts in 
urine[10].

Another possible causative event in the increase of RC admission 
may be attributed to the temperature during the Ramadan month 

in the geographic location of the study population. During this 
time period temperature is extremely hot and may reach up to 40° 
Celsius(C) (104°F) which is slightly less during the non-Ramadan 
period. This was also reported by others. For example, Sagy et al’ 
have demonstrated a linear relationship between the rise in mean 
daily temperature and the ED visits due to renal colic: every increase 
in 1°C in the mean preceding week is associated with an increase 
of 2-4% in ED visits [11-14]. Our study protocol methodically 
overcame seasonal temperature changes bias by comparing the 
fasting population with a control group two weeks before and after 
Ramadan, logically with almost the same mean temperature. In our 
study we did not find any significant differences among ED visits 
during the first or last two weeks of the Ramadan month. However, 
other studies reported that the increase in RC events is most 
prominent during the first two weeks [11,15].

Figure 2: Renal colic severity factors among the Muslim population during the Ramadan and non-Ramadan periods.
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A possible explanation to this time point of event during the 
Ramadan month was provided by Kalaitzidis et al.  they assume this 
is an adaptive response to the fasting stress that results in increase of 
some regulatory hormones in order to maintain homeostasis: ADH 
which alters urine output and ACTH that enhances hypercalciuria 
[16]. One point to consider is that during the Ramadan month, 
Muslims are exposed to dietary changes as a result of high meat 
consumption during the post-fasting meals. These changes may 
also contribute to stone formation by altering the biochemical 
composition of the urine. Zghal et al. [17] studied 90 patients 
who were divided into three groups: healthy fasting patients (G1), 
healthy non-fasting patients (G2), and non-fasting patients with 
calcium lithiasis (G3). They found that supersaturation of urine 
with oxalate, uric acid and brushite were increased in healthy 
fasting individuals, similar to non-fasting stone formers [17].

By contrast, Miladipour et al, [18] compared 24-hour urine 
collections of stone formers and non-stone formers before and 
during the Ramadan fasting. They reported no significant increase 
in calcium oxalate supersaturation during the Ramadan fasting 
period [18]. Our secondary outcome was to evaluate the severity 
of the renal colic events. Although we have found that during the 
Ramadan fasting there are more RC ED admissions, we could 
not find any statistically significant differences in the severity of 
these events.  In other words, once a stone event occurred there 
is no difference whether the individual was fasting or not (Figure 
2).  our study has two main strengths. First, all renal colic events 
included in the study were diagnosed only by Non-Contrast CT scan 
which known as the gold standard. Most other published studies 
based the diagnosis of renal colic on clinical symptoms [19], Renal 
Ultrasound [18] and low percentage CT scan usage (30.7%) as a 
diagnostic tool [11].

Second, the nature of research conducted in Israel known 
for its diverse population has allowed the appointment of a non-
Muslim control population, and increases the reliability of our 
findings. Which except for one study [11], has not been possible 
in previous studies [18-22]. Our study carries several limitations. 
This was a single centered retrospective cohort. There was no exact 
data to confirm whether Muslim patients were actually fasting 
during the Ramadan month. To make a calculated estimation we 
relied our results on epidemiological studies for example, a recent 
Pew Research Center survey of more than 38,000 Muslims around 
the world showed a median of 93% of Muslims fast during the 
entire fasting period [23]. In Israel it is estimated that median is 
more similar to western countries where approximately 80% of 
Muslims do fast during the Ramadan month [24]. Finally, very few 
patients had metabolic evaluations of nephrolithiasis. That data 
would have been able to give us more information about the type of 
stones formed during the Ramadan month and would aid in better 
understanding the underlying pathophysiology.

Conclusion
In the current study we were able to demonstrate that during 

the month of the Ramadan, the likelihood of Muslim patients to 
admit to the ED with an acute RC event is nearly two-fold higher 
than in the non-Ramadan period. Dehydration seems to be the main 
risk factor for the occurrence of acute RC event during this fasting 
period. Once a renal colic event occurred there was no difference in 
severity whether there was prior fasting or not.
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