Does fasting in Ramadan increase the risk of developing
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Objectives: To explore the frequency of renal colic
(RC) secondary to urinary stones in Ramadan
compared to other months and seasons of the year.

Methods: Retrospective cross-sectional study using
medical records of 237 patients admitted through
the emergency room (ER) with a diagnosis of RC
secondary to urinary stones over a 10-year period at
King Abdulaziz Medical City, Riyadh, Kingdom of
Saudi Arabia.

Results: Patients fasting in Ramadan are 2 times more
likely to present with a calculus of ureter as opposed
to calculus in another location in the urinary tract,
particularly when the holy month of Ramadan falls
in the summer season. There was no significant
difference in the frequency of urinary stones between
Ramadan and non-Ramadan months.
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Conclusion: Fasting in Ramadan does not increase the
risk for developing urinary stones compared to non-
fasting months. However, fasting in Ramadan during
the summer may increase the risk of developing ureter
stones compared to fasting in Ramadan during the
winter.
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Rimadan is a holy month within the Islamic lunar
alendar, where all Muslims are required to fast
(abstain from food and drink) during the daytime
(from sunrise to sunset) for the entire month.! Some
studies have reported metabolic changes associated with
fasting like weight loss, dehydration, and increased
serum and urine concentrations of uric acid. However,
these changes are not likely to have significant harmful
consequences on healthy individuals.”> A few studies
have investigated the association between the incidence
of urinary tract colic due to urinary tract stones and
Ramadan. Most of these studies showed no significant
association between the incidence of urinary tract stones
and Ramadan.®® However, these studies were carried
out over a short period of time, and did not take into
consideration the seasonal variations in which Ramadan
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occurs (for instance, summer or winter based on lunar
calendar variation). Ramadan may occur in any season
of the year because a year in the lunar calendar is 11
days shorter than a year in the Gregorian calendar.
Therefore, a question was raised as to whether fasting
in Ramadan increases the risk of developing urinary
tract stones in different seasons of the year (particularly
summer versus winter). Currently there is still debate
over whether fasting during Ramadan is associated
with the occurrence of urinary tract stones or not. As
an example, Miladipour et al® did not find a significant
association between Ramadan and urinary stone
incidence, while Abdolreza et al’ did. Overall, the results
are inconclusive and there is still no strong evidence to
prove or disprove this association.'® This study aims to
shed light onto this question and help in solving this
controversy. It also aims to take into consideration the
seasonal variations (summer versus winter) in which
Ramadan occurs, which has never been addressed or
considered in previous studies. Furthermore, this study
aims at investigating the patient factors associated with
Ramadan and the site of the urinary tract stones. The
objective of this study is to explore the incidence of
urinary tract stones in the holy month of Ramadan
compared to the other months and seasons of the year
in patients admitted through the emergency department
in 2 time periods: 1998-2002 (where Ramadan was in
the winter) and 2011-2015 (where Ramadan was in the
summer).

Methods. A retrospective cross-sectional study was
conducted involving 237 consecutive urinary tract
stone patients that presented, in 1998-2002 or 2011-
2015, at the emergency department of King Abdulaziz
Medical City, Riyadh, Kingdom of Saudi Arabia. The
years 2003-2010 were excluded from the study because
Ramadan did not lie in the summer or winter during
those years.

The search method used to find prior related
research involved a search of the PubMed and Google
Scholar data sources. All articles that were published in
the English language studying the effect of Ramadan
fasting on the incidence of urinary tract stones were

included.

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.
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All patients included in this study were above the
age of 18 years old and were admitted to the emergency
department with a primary diagnosis confirmed
clinically and radiologically (non-contrast CT scan) of
urinary tract colic due to urinary tract stones. Urinary
tract colic was defined as severe sudden flank pain,
which most often radiates to the hypochondrium (the
part of the anterior abdominal wall below the costal
margins). The pain is colicky by nature and associated
with nausea, vomiting and hematuria."!

In addition to socio-demographic characteristics
(age, gender, nationality), other data related to the stone
location (whether in the kidney, ureter, bladder, etc.),
Ramadan versus non-Ramadan months, Ramadan in
the summer versus in the winter, were also gathered.

Patients who were admitted with a diagnosis
of urinary tract colic due to anything other than
urinary tract stones (for example, infection), and
patients who were found to have a urinary tract stone
but were admitted to the wards for an alternative
primary diagnosis (for example, not admitted through
emergency department), were excluded from the study.
Otherwise, all patients reported in the admission record
and registered in the computer system of the hospital
with the above-mentioned inclusion criteria were
included in the study.

Summer months in the study city were defined as the
months with the highest average temperature, which are:
June, July, and August. Winter months were defined as
the months with the lowest average temperature, which
are: December, January, and February. Thus, day-time
temperature in the summer ranged between 41-45
degrees Celsius while in the winter it ranged between
21-24 degrees Celsius."

Ramadan months were selected according to
the lunar calendar, which corresponded to the dates
displayed in Table 1 within 2 different time periods.
Ramadan in 1998-2002 was in the winter season, while
in 2011-2015 was in the summer season.

The data were analyzed using the Statistical Package
for the Social Sciences, version 20 (IBM Corp., Armonk,
NY, USA). Numerical variables such as age were
summarized and reported in terms of mean and standard
deviation (+SD). Categorical variables such as gender
were summarized and reported in terms of frequency
distribution. All categorical and interval variables were
compared statistically across the study groups using
Chi-Square test for categorical variables and t-test for
interval variables. The frequency of urinary tract stones
was compared between Ramadan in the summer, and
Ramadan in the winter, and non-fasting months in the
summer and winter for 1998-2002 and for 2011-2015.
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Table 1 - Ramadan months according to Lunar calendar and Gregorian
calendar.

Years Ramadan Non-Ramadan
Summer Winter
1998-1999 December 19 - January 18 August February
1999 -2000 December 8 - January 8 June February
2000 November 27 - December 12 May January
2001 November 16 - December 16 August December
2002 November 6 - December 5 July January
2011 August 1 - 30 July December
2012 July 20 - August 18 June January
2013 July 9 - August 7 June February
2014 June 28 - July 27 August December
2015 June 18 - July 17 August January

Regression analysis was carried out to analyze the
variance, its odds ratio 95% CI. All statistical tests were
declared significant at o level of less than 0.05.

Ethical approval for the study was obtained from
the institutional review board of the King Abdullah
International Medical Research Center (KAIMRC) and
data was dealt with carefully and confidentially. This
study was performed according to the principles of the
Helsinki Declaration.

Results. This study included 237 patients, 178
(75.1%) were male and 59 (24.9%) were female with
the male to female ratio being approximately 3:1. The
mean age of the patients was 45.8+16.2 years, however,
a higher rate of urinary tract stones was reported in
those over 40 years old (60.8%). The majority of the
patients were Saudi (88.6%), with only 11.4% being of
non-Saudi origin, as seen in Table 2. Most of the stones
in the patient population were located in the ureter
(72.2%), while the rest of the patients (27.8%) had
stones in other locations (for instance, kidney, bladder,
urethra).

Table 3 shows the total number of urinary tract
stone patients in the period from 1998-2002 and in
the period from 2011-2015. There was no significant
difference in the frequency of admission of urinary tract
stone patients between Ramadan and non-Ramadan
months in the period 1998-2002 (»p=0.527), or in the
period 2011-2015 (p=0.208).

Table 4 shows the predicted factors associated with
the location of the urinary tract stone. Patients fasting
in Ramadan are twice as likely to present with stones
in the ureter compared to another location (p=0.016).
There was no significant gender (p=0.599) and age
(p=0.475) difference with regards to the location of the

urinary tract stone.

Table 2 - Characteristics of the 237 consecutive urinary
tract stone patients that presented, in 1998 to
2002 and 2011 to 2015.

Variables n (%)
Age (years) (mean 45.8; + SD 16.2)
Age category

<40 years 93 (39.2)

>40 years 144 (60.8)
Gender

Male 178 (75.1)

Female 59 (24.9)
Nationality

Saudi 210 (88.6)

Non-Saudi 27 (11.4)
Stone location

Ureter 171 (72.2)

Other 43 (27.8)

Bivariate analysis of the factors associated with
urinary tract stones during Ramadan was carried out
and showed a significant association with the summer
season (p=0.001), and being diagnosed with ureter
stone (p=0.014). The remaining factors like nationality,
gender, age category over and less than 40 years old, and
the 2 different time periods did not show any statistical
significant associations.

As shown in Table 5, upon doing multivariate logistic
regression, 3 independent variables associated with the
diagnosis of urinary tract stones during Ramadan were
found to be statistically significant: Saudi nationality,
stone location in the ureter, and the summer season.
The remaining items, such as gender, age category,
and time period of the study, were not found to be
significant in multivariate logistic analyses. The results
indicate that Ramadan is an independent factor for
the presence of stone in the ureter compared to other
locations (OR=2.20). There were 4 times greater odds of
the occurrence of urinary tract stones during Ramadan
in the summer compared to winter (OR=4.38). Finally,
being Saudi had 3 times greater odds of presenting
with urinary tract stones during Ramadan compared to

being non-Saudi (OR=3.32).

Discussion. The results of this study showed that
the frequency of urinary tract stones did not significantly
increase during Ramadan compared to non-Ramadan
months within the same year, as seen in Table 3. This
corresponds with what some of the previous studies have
shown, for example; Miladipour et al® prospectively
studied 57 men, where they took measurements of
urinary tract metabolites and looked at urinary tract
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Table 3 - Urinary tract stone occurrence in Ramadan and non-Ramadan months in 2 time

periods.
Year Stone location Total P-value
Ureter Other
n (%) n (%) n (%)
2011-2015 0.208
Summer Ramadan 53 (37.1) 5 (19.2) 58 (34.3)
Summer non-fasting 41 (28.6) 10 (38.5) 51  (30.2)
Winter non-fasting 49 (34.3) 11 (42.3) 60 (35.5)
Total 143 (84.6)* 26 (15.4)* 169 (100.0)
1998-2002 0.527
Winter Ramadan 8 (28.6) 8 (20.0) 16 (23.5)
Summer non-fasting 11 (39.3) 14 (35.0) 25  (36.8)
Winter non-fasting 9 (32.1) 18 (45.0) 27 (39.7)
Total 28 (41.2)* 40 (58.8)* 68 (100.0)
*Calculation was based on row total
Table 4 - Predicted factors associated with location of urinary tract stone.
Variables Stone location OR 95% P-value
Ureter Other confidence
n (%) n (%) interval
Age
<40 years 69 (40.4) 22 (33.3) 1.250 0.678- 2.307 0.475
>40 years 102 (59.6) 44 (66.7)  (Ref) - -
Gender
Male 130 (76.0) 48 (72.7) 0.841 0.441-1.604 0.599
Female 41 (24.0) 18 (27.3)  (Ref) - -
Fasting
Ramadan 62 (36.3) 13 (19.7) 2319 1.172-4.587 0.016*
Non Ramadan 109 (63.7) 53 (80.3) (Ref) - -

*Significant p<0.05, OR - odds ratio

Table 5 - Univariate and multivariate regression analysis for factors associated with the occurrence of urinary tract

stones during Ramadan.

Variables OR 95% CI P-value AOR 95% CI P-value
Nationality
Saudi 3.321 1.320 - 8.356 0.011* 3.610 1.438 - 9.060 0.006*
Non-Saudi (Ref.) - - - - -
Gender
Male 1.731 0.871 - 3.439 0.117 - - -
Female (Ref.) - - - -
Age
<40 years 1.287 0.700 - 2.365 0.416 - - -
>40 years (Ref.) . . - - -
Stone location
Ureter 2.201 1.095 - 4.870 0.017* 1.980 0.961 - 4.077 0.064
Other (Ref.) - - - - -
Season
Summer 4.381 2.209 - 8.688 0.000* 4.563 2.322 -8.968 0.000*
Winter (Ref.) - - - - -
Time period
1998-2002 1.142 0.524 - 2.489 0.738 - - -
2011-2015 (Ref.) - - - - -

*Significant p<0.05, OR - odds ratio, AOR - adjusted odds ratio
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Table 6 - Factors associated with location of urinary stone.

Variable Ureter stone Others P-value
n (%) n (%)
Gender 130 (76.0) 48 (72.7) 0.599
Male
Female 41 (24.0) 18 (27.3)
Age category
<40 years 69 (40.4) 22 (33.3) 0.319
> 40 years 102 (59.6) 44 (66.7)
Nationality
Saudi 153 (89.5) 57 (86.4) 0.499
Non-Saudi 18 (10.5) 9 (13.6)
Season
Summer 105 (61.4) 29 (43.9) 0.015*
Winter 66 (38.6) 37 (56.1)
Summer
Fasting Ramadan 53 (31.0) 5 (7.6) 0.001*
Winter
Fasting Ramadan 8 (4.7) 8 (12.1)
Summer
Non-Ramadan 52 (30.4) 24 (36.4)
Winter
Non-Fasting 58 (33.9) 29 (43.9)

*Significant p<0.05

stone precipitating solutes and inhibitory factors
before and during Ramadan. They concluded that
there wasn’t enough evidence to suggest that there is an
increased risk for urinary tract stone during Ramadan.
Al-Hadramy® retrospectively studied records of patients
admitted to the emergency department with urinary
tract stone colic, and he concluded that the increased
rate of admission due to urinary tract stone colic is seen
in hot months in general, but not during Ramadan.
Another study also retrospectively investigated 574
records of patients admitted to medical centers for
urinary tract colic, and they also came to the conclusion
that a higher temperature rather than Ramadan fasting
caused an increased rate of admission during hot
months.” Bragazzi and Luigi' performed a systematic
review and after summarizing the collected evidence
(1,262 patients), concluded that Ramadan did not
alter the balance between urinary tract stone promoting
and inhibiting factors. A similar study prospectively
investigated 176 patients before and during Ramadan
who were admitted to the emergency department with
urinary tract colic, and they concluded that Ramadan
fasting did not affect the number of admissions."”” On
the contrary, Abdolreza et al’ showed that the number
of admissions due to urinary tract colic was higher
during the first 2 weeks of Ramadan compared to before
Ramadan, but then decreased during the last 2 weeks of
Ramadan. They also mentioned that the climate and

humidity might have had a role in this trend, so their
study was inconclusive.’

Therefore, our study confirmed that Ramadan does
not independently increase the incidence of urinary tract
stones, while also taking into consideration the seasonal
variations of Ramadan thus giving stronger evidence to
the claim.

This study also shows that there is a significant
association between ureter stone location and Ramadan
in the summer season, as seen in Table 6. This could
indicate an effect of hot climate in the summer
season. This also conforms with previous studies as
Taha® concluded that higher temperatures rather than
Ramadan fasting appeared to be a risk factor for urinary
tract stones. Boscolo-Berto et al'* concluded that there is
an association between hot and dry climate and increased
urinary tract stone formation. A different study also
concluded that urinary tract stone admissions increased
during the hottest months of the year, and started
declining starting from Septemer." Finally, Cervellin et
al'® also analyzed data and confirmed a peak incidence of
urinary tract stones during the summer. These findings
may be explained by the fact that hot climate can
increase the chances of dehydration and decreased urine
volume in patients, predisposing them for urinary stone
formation. To avoid dehydration during Ramadan,
people who are fasting are recommended to always
stay hydrated and drink enough water throughout the
evening, especially during the hot summer months. This
may lower the incidence of urinary tract stones during
Ramadan, especially in the summer.

Another interesting finding is that stone location is
significantly associated with Ramadan months, where
during Ramadan urinary tract stones are more likely to
form in the ureter than in other locations of the urinary
tract, as seen in Tables 4 & 5. This has not been mentioned
in previous literature, and more studies were carried
out prospectively are needed to confirm this finding.
Finally, it was shown in Table 5 that Saudi nationality is
independently associated with urinary stone formation
during Ramadan. This might be explained by the fact
that most of the Saudi nationals above the age of 18
would be fasting during Ramadan, while some of the
non-Saudi nationals who are not Muslim will not
be fasting during Ramadan. The implications of the
findings of this study for future research include the
need to do prospective studies which document fasting
status of the patients, and further study the risk factors
for location of the urinary stone and occurrence of
urinary stones in Ramadan.

The limitations of this study were: 1) This study is
retrospective, thus we assumed, given that most of the
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patients were Saudi (Muslim) and above the age of 18,
that they were all fasting during the month of Ramadan,
but this was not confirmed. Thus, we recommend a
prospective study with documented fasting status in
order to confirm this study’s results; 2)This study is a
cross-sectional study, and thus cannot establish causality,
but just aimed to look for any association between
Ramadan and urinary tract stone incidence; 3)The
total number of patients in the period from 1998-2002
was just 68 patients compared to 169 patients in the
2011-2015 period. This could be explained by data
registry discrepancy and improved diagnostic imaging
and procedures in the latter period.

In conclusion, fasting in Ramadan does not increase
the risk for developing urinary tract stones compared
to non-fasting months. However, fasting in Ramadan
during the summer may increase the risk of developing
ureter compared to fasting in Ramadan during the
winter. This can be justified by the fact that hot climate
can increase the chances of dehydration and decreased
urine volume in patients, predisposing them for urinary
stone formation. Finally, urinary tract stones are more
likely to form in the ureter during Ramadan than in
other locations of the urinary tract. This has not been
mentioned previously in the literature, and warrants
further prospective studies.
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