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Abstract
Background: Kidney calculi are the most common cause of kidney failure.
Objectives: This study aimed to investigate the prevalence of renal colic and its risk factors in the patients referred to two emergency
departments during a year.
Methods: This was a descriptive cross-sectional study conducted in two hospitals in Kerman city, south-east of Iran, for one year
from March 2019 to March 2020. All the archives of the two emergency departments were reviewed, and the required information
was recorded in a checklist. The data was analyzed in SPSS 20 software.
Results: A total of 504 patients were included in the study. The prevalence of renal colic was 0.5%. Most of the patients (58.5%) had
an age between 19 and 39 years, and the majority (60.1%) were males and had a body mass index (BMI) above 25. A family history
of renal colic was reported in 68.7% of the patients, and 63.9% had either hypertension or diabetes. Most of the patients consumed
less than 3 liters of water per day. The highest referrals were seen in autumn (31.5%) and summer (27.4%).
Conclusion: Considering the relationship between renal colic and age, sex, BMI, occupation, a family history of the disease, the
presence of underlying diseases, the amount and type of drinking water, and the season of referral, it is recommended to control
these risk factors to reduce the incidence of the disease.
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1. Background
Renal colic is a disease characterized by severe and sudden
abdominal pain secondary to the dilatation, stretching,
and spasm caused by acute ureteral obstruction. The
prevalence of renal colic has been estimated as 1% to 15%
during a lifetime; however, this varies based on age, sex,
race, and geographical location.1 The incidence of urinary
calculi is generally observed during the fourth to sixth
decades of life and closely depends on environmental and
genetic factors.2 Furthermore, the incidence of urinary
stones can be influenced by other factors such as gender,
positive family history,3,4 and the type and amount of fluids
consumed.5

3. Methods
3.1. Study Design and Setting
This study was a descriptive cross-sectional study
performed on patients with renal colic, referred to two
emergency departments in Kerman city, south-east of Iran,
from March 2019 to March 2020.

2. Objectives
Considering the close association between renal failure and
kidney stones, we aimed to investigate the prevalence of
renal colic and its risk factors in the patients referred to two
emergency departments during one year. It is important as
characterizing the risk factors of kidney stones can help
reduce the prevalence of the disease in society.

3.3. Variables
Data collection tool was included a questionnaire to
gather demographic information including age, sex, body
mass index (BMI), occupation, a family history of kidney
stones, smoking, opium use, underlying diseases, daily
water consumption, the type of water consumed, a history
of recurrent urinary infections, and the season of referral

3.2. Participants
The eligible candidates comprised renal colic patients
aged at least 18 years. The information was collected by
reviewing clinical archives and recorded in a checklist. In
case of any missing data, it was collected by making phone
calls.
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(including the Ramadan in which Muslims fast). The
information was collected by reviewing clinical archives
and recorded in a checklist. In case of any missing data, it
was collected by making phone calls.
3.4. Statistical Methods
The data was analyzed using SPSS 20 software. Qualitative
variables were described by frequency and percentage.
4. Results
Overall, 544 patients were included in the study, but 40
were excluded due to incomplete information about their
demographic findings. There were 100 000 visits to the
University of Kerman Emergency Departments (EDs) . The
overall prevalence of renal colic was 0.5%. The mean age
of the patients was 37.84 ± 15.14 years, and 58.5% of them
had an age between 19 to 39 years. Most of the participants
were male (60.1%), and 80% had a BMI > 25. The majority
of the patients were self-employed (35.3%), housewives
(26.2%), and employees (25.8%). A family history of renal
colic was noted in 68.7%. There was no history of smoking
or opium consumption in 93% of the patients. On the other
hand, hypertension and diabetes were observed in 37.5%
and 31.2% of the patients. Most of the patients (88.9%)
consumed less than 3 liters of water per day, and 76% used
tap water. No history of recurrent urinary tract infections
was reported in 88.3% of the patients. The highest referrals
were recorded in autumn (31.5%), and summer (27.4%),
and the lowest was related to spring (16.1%). The referral
rate during the holy month of Ramadan was 1.4%. Table 1
shows descriptive information for the variables relevant to
these patients.
5. Discussion
Renal colic is one of the most common kidney diseases,
dragging many patients to medical centers each year.
Therefore, understanding the factors associated with the
development of this condition can be helpful to reduce
the prevalence of kidney stones. Our study showed a
relationship between renal colic with age, sex, BMI,
occupation, family history, underlying diseases, the amount
and type of consumed water, and seasonal variations.
The age of patients in the present study was from 19
to 39 years old. However, a study in the United States in
2012 demonstrated that the disease was most common in
people the age of 20 to 49 years.6 Likewise, a 6-year study
in Melbourne, Australia, reported that the average age of
patients was 45 years.7
In our study, men constituted the majority of patients
with renal colic. There are, however, contradictory results
in other studies. For example, Croppi et al, in their study in
2012, assessed the prevalence of kidney stones in an Italian
urban population and found no significant difference in the
prevalence of the disease between men and women.8 On
the other side, Chauhan et al reported a higher prevalence
of renal colic in men than women.9 Other studies also
indicate a higher prevalence of the disease in men.10-12
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Table 1. Patients’ Characteristics
Variables

Number

%

≤18

24

4.8

19-39

295

58.5

40-59

135

26.8

≥60

50

9.9

Age (y)

BMI
< 18.5

11

2.2

18.5-24.9

90

17.9

25-29.9

214

42.5

> 30

189

37.5

Self-employed

178

35.3

Housewives

132

26.2

Employees

130

25.8

Others

64

12.7

Hypertension

189

37.5

Diabetes

157

31.2

Hyperlipidemia

83

16.5

Thyroid disorders

49

9.8

Prostate hypertrophy

28

5.6

<3

448

88.9

3-7

54

10.7

8-12

2

0.4

Urban water

384

76.2

Purified water

52

10.3

Mineral water

34

6.75

Others

34

6.75

Referral rate in Ramadan

7

1.40

Occupation

Underlying disease

Water consumption (Liter/day)

Type of water consumed

BMI, body mass index.

In the present study, most of the patients’ BMI was >
25 kg/cm2. Scales et al, in their study, asserted that the
prevalence of kidney stones was higher in obese people than
those with a normal weight.6 Furthermore, the association
of obesity with renal colic has also been established in a
study by Resorlu et al.10 These observations show that the
risk of kidney stones may increase with weight gain.
It seems that inactivity can play a key role in the
development of kidney stones. In terms of occupation, most
of our patients were either self-employed, homemakers, or
employees. Hermid Pérez et al, in their study, concluded
that the occupations associated with a sedentary lifestyle
might increase the risk of renal colic.13
The findings of the present study revealed a family history
of renal colic in most of the patients. In a cross-sectional
study in Sweden in 2017, Hemminki et al described an
exaggerated risk of kidney stones in individuals with a
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positive family history. Also, other studies have clarified
that family history is a major player in developing kidney
stones.15,16
Most of our patients did not smoke or use opium.
However, Orth noted that smoking was a risk factor for
kidney stones.17 Also, Tamadon et al reported that smoking
significantly increased the risk of kidney stone formation.18
The discrepancy between findings and recent studies may
be because of the concealment of opium use and smoking
by a ratio of patients due to cultural issues.
In the present study, most patients with renal colic had
diabetes, hypertension, or hyperlipidemia. This study was
in line with the findings of Santanapipatkul et al in 2019.15
In the study of Scales et al, the development of kidney stones
was strongly associated with a history of diabetes.6 Resorlu
et al also showed that hypertension plays a significant role
in developing kidney stones.10
The daily consumption of water was less than 3 liters
in most of our patients. However, in a 2002 study by
Morton et al in the United States, it was stated that the
risk of developing kidney stones was high in the people
who consumed low amounts of fluids per day. So, it is
recommended to use adequate fluids during the day, so
that urine production reaches 2.5 L/d.19 Considering that
a decrease in urine output is a significant risk factor for
kidney stone formation and renal colic recurrence, one can
prevent the development of kidney stones by increasing
daily water consumption.20-22
There are various notions on the relationship between
the type of drinking water and the risk of kidney stone
formation. While some studies completely rejected such
a relationship,23,24 others reported a relationship between
the risk of kidney stones and the hardness of the water.
Consuming non-hard water is preferred due to a lower
urinary calcium concentration and calcium-citrate
index.25,26 Other studies, however, consider a minimal role
for the water hardness in the formation of kidney stones.27
Although it seems irrelevant to exaggerate the role of water
quality in the development of renal stones,28 it is advisable
to pay attention to water minerals in addition to their
hardness. For instance, it has been noted that consuming
mineral water, which is rich in minerals (especially
bicarbonate), can influence the formation of kidney
stones.21 In the present study, most patients consumed
healthy water with high hardness (281.7 ppm).29 Due to a
shortage in water supplies in hot seasons, electric pumps
are used to suck water out of the pipes. This problem
brings sand and gravel into buildings’ pipes, which are then
consumed along with water, which may increase the risk of
kidney stone formation.
In the present study, most patients were referred in
autumn and then summer. In a study in Saudi Arabia,
referrals due to renal colic were significantly higher during
the warmer months of the year, including June, July, and
August (i.e., summer).30 Also, in the study of Chauhan et al
in 2004, the prevalence of renal colic was 16% higher in the
warm than cold months of the year.9 In accordance, we also
14

observed that the prevalence of the disease increased in
the summer and the following season. This phenomenon
probably reflects inadequate water consumption during
summer. The findings of the incidence of renal colic during
the holy month of Ramadan are contradictory. In line with
our study, Yunsur Sevic et al reported no elevation in the
number of renal colic patients during Ramadan.31 On the
other hand, Mustafa et al, in a study on 809 patients in
Bahrain, reported a higher number of referrals due to renal
colic during Ramadan and its following month.32
5.1. Limitations
The present study has several limitations. The present
research was retrospective in nature, was composed of a
relatively small number of patients. Some documentation
and files were incomplete. Some patients did not cooperate
enough in the telephone interview.
6. Conclusion
Considering the relationship between renal colic and
age, sex, BMI, occupation, a family history of the disease,
the presence of underlying diseases, the amount and
type of drinking water, and the season of referral, it is
recommended to control these risk factors to reduce the
incidence of the disease.
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