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L. Introduction

A kidney stone, also known as a renal calculus (from the Latin rénés, "kidneys" and calculus, "pebble")
is a solid concretion or crystal aggregation formed in the kidneys from dietary minerals in the urine. The
condition of having kidney stones is termed nephrolithiasis. Having stones at any location in the urinary tract is
referred to as urolithiasis, and the term ureterolithiasis is used to refer to stones located in the ureters. The
hallmark of stones that obstruct the ureters or renal pelvis is excruciating, intermittent pain that radiates from the
flank to the groin or to the genital area and inner thigh [1]. This particular type of pain, known as renal colic, is
often described as one of the strongest pain sensations known [2].

Among the different types of kidney diseases, renal calculi is a common and a major cause of
morbidity. The most predominant renal stones are calcium containing. Nearly 75-80% of renal stones are
calcium containing, composed largely of calcium oxalate followed by calcium phosphate. Another 10-15% are
struvite composed of magnesium ammonium and phosphate. 6% are uric acid stones and 1-2% are cysteine
stones [3].

The history of renal stones dates back to times of Egyptian mummies [4]. They are found in 1% of all
autopsies [5]. The distribution of urolithiasis varies differently across the world. High incidence areas are
Scandinavian countries, Mediterrenanian, British Isles, Northern Australia, and central Europe, parts of
Malaysia, China, Pakistan, and Western India. In Asia the stone belt has been reported to stretch across Sudan,
Saudi Arabia, UAE, Pakistan, India, Myanmar, Thailand, Indonesia and Philippines [6]. In the United States,
overall stone prevalence has doubled since the 1964—1972 time period, and appears to have stabilized since the
early 1980s [7,8,9]. Other countries with documented increases in prevalence include Germany, Spain, and
Italy [10, 11, 12, 13]. The risk of developing urolithiasis in adults appears to be higher in the western
hemisphere (5-9% in Europe, 12% in Canada, 13—15% in the USA) than in the eastern hemisphere (1-5%),
although the highest risks have been reported in some Asian countries such as Saudi Arabia (20.1%) [14,15].

1.1.Risk Factors

Risk factors do not have a direct cause of the disease, but some way or the other it is associated with it.
Many literatures and studies proves that there is no exact cause of urinary calculi but there are a number of
genetic body reaction to certain metabolic and chemical conditions and life style risks that contribute to renal
calculi formation [16,17,18].

The common risk factors are age, sex, climate, season, stress, fluid intake, occupation, affluence, diet,
genetic and metabolic changes [19]. Diabetic and Hypertension were the other risk factors closely associated
with renal calculi in the study population. In Saudi Arabia, the prevalence of diabetes is estimated to be 25% and
the incidence 45% [20]. Similar high prevalence rates have been reported from a number of Arab countries. For
example, prevalence rates for diabetes were reported as high as 46.8% in Lebanon [21], 21.2% in Kuwait [22],
and 35% in Egypt [23].

Obesity is known to predispose to insulin resistance and diabetes. Kidney stones were more common
among obese individuals than among normal-weight subjects (11.3% vs. 6.1%). The reported prevalence of
obesity among school children in Riyadh, the capital city of the Kingdom of Saudi Arabia (KSA) is reaching
18% [24]. Similar high prevalence rates are expected to be found in other countries of the region that have social
and cultural backgrounds in common. According to a report published in 1999, at least one third of the Arab
population can be categorized as obese [25]. Compared with normal-weight individuals, obese respondents had
a 55% increased risk of kidney stones. The main aim of this study was to identify the most common risk factors
which may cause renal calculi and examine if there is a significant relation between those factors and renal stone
formation.
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II. OBJECTIVES
The following were the objectives of the study
1. To determine the demographic and social profile of patients with renal calculi in Hail city of Saudi
Arabia.
2. To analyse the common risk factors in patients with renal calculi.
3. To examine the relationship between the fluid intake and the risk of urinary infections in the subject.

II1. Methodology:

A cross sectional survey was planned to examine the associated risk factors of renal calculi patients of
Hail city.
1.2. Design and Sample

The study was designed as a cross-sectional survey conducted in Hail city during the winter 2012 -13
semester. Patients visiting King Khalid Hospital of Hail City of Saudi nationality suffering from renal calculi
during the months of November to December, 2012 were included in this study. The sample size was 50 of both
males (n=25) and females (n=25) between the age group of 16yrs to 90yrs for the study. All questions were
administered to the subjects to provide the information on their medical history of renal calculi and its
associated risk factors. The sample chosen was from all socioeconomic levels.

1.3. Data Collection

Data was gathered by interview technique method on a valid questionnaire and anthropometric
measurements were also used for data collection. Prior to filling out the questionnaire, the subjects were
informed about the study and were given instructions on how to fill out the questionnaire completely and
truthfully. Data collection was done on a standardized survey questionnaire with information related to
demographic and socioeconomic details, physical activity, sign and symptoms of renal calculi, fluid intake and
other related diseases increasing the severity of renal calculi.

In order to determine that obesity is a prominent risk factor of renal calculi anthropometric
measurements weight and height were collected using the standard procedures from the sample. Body Mass
Index(BMI) was calculated according to the formula (weight (kg) /height® (mt)) [26]. According to World
Health Organization (WHO), 2004, [27] weight status was classified into four categories: underweight (BMI <
18.5), normal weight (BMI between 18.5 — 24.9), overweight (BMI between 25-29.9), and obese (BMI > 30).

1.4. Validation of the Questionnaire
For content validity (back to back translation), the questionnaire was initially translated into Arabic and
then converted back to English and pre-tested for question accuracy and clarity.

1.5. Data Analysis

The data set was cleaned and edited for inconsistencies. Missing data were not statistically computed.
Statistical analyses were performed using the Statistical Package for Social Sciences (version 16.0, SPSS, Inc)
software. Descriptive statistics such as means and standard deviations were calculated for the continuous
variables and frequencies for qualitative data. Associations were established using chi-square analysis. All
reported P values were made on the basis of 2-sided tests and compared to a significance level of 5%;
differences were considered statistically significant at P < 0.05 or P<0.01.

IV. Results

A total of 50 patients suffering from renal calculi were analysed. Out of them both males and females
were in the ratio 1:1. Age of the sample ranged from 16 to 90 years. The mean age was 42.20 with SD 19.41 yr.
The study population had a total mean age = SD was 42.20 + 19.41 years (range 16-90) and the mean BMI +
SD was 24.65 + 4.93 (Table 1). The distribution of BMI groups in the study population suggests that 6 % were
underweight, 56 % were with normal weight while 22 % had overweight and 16 % were obese.

The incidence of different types of renal calculi among males and females and their BMI category
depicts that uric acid renal stones are more in males when compare with females having more of calcium and
magnesium calculi ( Table 2).Also when BMI is considered obese population are equal in both male and female
in contrast the underweight male population also have equal chance of getting renal calculi, but statistically
there is no significant difference.

Fig 1 represents the different types of renal calculi profile of the study population. Out of the four types
of reported calculi, the most common was Calcium oxalates stones (46%) which followed by uric acid stones
(32 %) magnesium stones (14 %) while phosphate stones was responsible for 8 % of renal calculi. The Fig 2
gender wise suggests females suffer higher from phosphates and calcium oxalates stones while males suffer
more from uric acid calculi. However the differences were statistically not significant.
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The risk factors associated with renal calculi are detailed in as Fig 3 presents the renal calculi profile of
the study population across various risk factors. Calcium oxalates (34.8 %), uric acid (25 %) and magnesium
(42.9 %) were the most common cause of renal calculi among hypertensive patients, where as phosphate (25 %)
and magnesium (28.6) seems to be the major reason in diabetic patients.

Table 3 presents physical activity and renal calculi profile higher physical activity can specially play a
positive role in reducing the risk of uric acid calculi. In our study the patients doing moderate activity less than
150minutes per week shows high incidence of renal calculi like calcium oxalate and uric acid when compare to
samples performing physical activity more than 150 minutes per week.

Table 4 definitely suggests high fluid intake is associated significantly with renal calculi of all types
except for uric acid calculi. As for uric acid calculi the intake of animal protein-rich diet was associated with
the highest excretion of undissociated uric acid due to the reduction in urinary pH also increases the purine
content of blood resulting in uric acid stones, but, not for calcium oxalate or calcium phosphate stones [33].
Thus fluid intake is not directly related with uric acid calculi. Table 4 also suggests a possible association
between less fluid intake and formation of renal calculi. The samples whose fluid intake was less than 1 litre
have 100% chances to get phosphate and magnesium calculi. But whose consumption of fluid was more than 1
litre have equal chances of getting uric acid calculi. However, there was no significant difference because of less
number of samples. In addition almost all the patients complained about urinary tract infections. Table 5
analyse the relationship between obesity and renal calculi and the association is not statistically significant in the
study population. But there are trends that the obese samples are much prone to renal calculi.

Table 6 presents the signs and symptoms of renal calculi in the study population. Over all 81.5% were
complaining about the pain in the low back, groin and abdomen whose daily intake of fluids was less than 1 litre
also 78.3% of patients felt pain during urination. In contrast, the patients whose intake of fluids is more than 1
litre, only 18.5% complains of pain in the low back, groin and abdomen and nearly 22% complains of pain
during urination. Calcium oxalates, uric acid and magnesium renal calculi results in a major symptom of pain
during urination followed by the pain in the low back, groin and abdomen while phosphates calculi seems to
result more in bladder pain according to the results of the study (data not presented).

V. Tables And Figures
Table: 1 Demographic And Anthropometric Profile Of The Study Population
Std. Deviation

Variables Minimum Maximum

Age (years) 90 42.20
Height (cm) 150 187 163.90 9.64

45 108 66.26 14.33
16.5 38.7 24.65 4.93

Table: 2 Gender wise Profile of the Study Population (%)

Variables Gender (%)
Male Female

Type of Calculi Calcium oxalate 43.5 56.5
Uric acid 62.5 37.5
Phosphate 25.0 75.0
Magnesium 57.1 42.9

BMI Groups Underweight 66.7 333
Normal BMI 42.9 57.1
Overweight 63.6 33.4
Obese 50.0 50.0

Figure:1 Prevalence of Renal Calculi in the study population (%)
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Figure:2 Gender wise Renal Calculi Profile of the Study Population (%)
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VI Discussion

Kidney stones result when urine becomes too concentrated and substances in the urine crystallize to
form stones. The most common cause of kidney stones is not only drinking enough water but excessive intake of
animal protein and vegetables rich in minerals. Kidney stones have become increasingly prevalent in the
developed countries over the past 100 years. The incidence of urolithiasis in a population depends on the
geographical area, racial distribution, socio-economic status and dietary habits. During the past decades, these
factors have changed affecting the incidence and also the chemical composition of calculi. The identification of
the calculi composition enables both clinical management with possibility of good treatment, lower (decreased)
cost and a better quality of life; and better understanding of physicochemical principles underlying the
formation.

The purpose of the study is to assess the different types of renal calculi among the samples and to
correlate their health status and their fluid intake. In our study both men and women in their adult age ranging
from 25years to 45 years are very much prone to renal calculi. Nearly 38% of the study population was above
normal weight with less physical activity. The most common stone composition was calcium oxalate followed
by uric acid, magnesium and phosphorus calculi while cystine stones were absent. These results are in
agreement with previous Saudi studies [28]. In our study, calcium oxalate stones were found in 46% of all cases
followed by uric acid stones 32%. This rate is comparable to those reported in a recent study [29]. The main
reason from the dietary point of view is that meat (from camel and lamp) is the staple food of Saudi Arabians.
The purine content of blood increases with increase consumption of meat and meat products resulting in the
formation of stones like uric acid.

Diabetic and Hypertension were the other risk factors closely associated with renal calculi in the study
population. Those with hypertension are more likely to develop kidney stones, especially when they are
overweight.[30,31].

Obesity is another risk factor which contributes to kidney stones. Since body fat is hydrophobic, the
proportion of body water decreases with increasing obesity, which can lead to dehydration [32]. The associated
changes in body composition pose biophysical challenges associated with disturbed thermo genesis and
dehydration. In addition, if the fluid intake is not balanced with dehydration it will lead to concentrated urine
resulting in stone formation. But in our study trends are there when overweight and obesity are considered as the
risk factors.

Finally fluid intake seems to be highly correlating factor with calculi prevalence with patients
complaining of urinary infections correlated with severe pain in the back, groin and lower abdomen. Since this
study was done during winter season and Hail being a place with high altitude and severe winters, there was
every possibility for patients to drink less water and as a consequence suffer from aggravating symptoms of
calculi.

It is well understood that lifestyle of the patients has to be improved in all aspects like changing their
dietary habits by including more of fruits, vegetables, high fiber foods, more fluid intake, and physical activity.
A coordinated effort has to be taken to reduce the tendency of renal calculi formation and to promote healthy
eating habits among the people of Saudi Arabia.

VII. Conclusion

In conclusion, although data on kidney stone disease in Saudi Arabia is scarce, our data provide an idea
about its epidemiologic characteristics. More elaborate studies need to be carried out in large scale to analyze
the different types of renal calculi, its composition and its association with dietary, genetic and environmental
factors. Here are the possibilities that may explain our findings. First, Calcium oxalate stones remain the most
frequent components followed immediately by uric acid. Second, gender differences are reported with males
having higher prevalence of uric acid calculi while females suffering from calcium oxalate calculi. Third we
found that fluid intake is significantly associated with calculi prevalence. Analysis of these data showed that
urinary stones seen in Hail patients are tending to evolve in the same direction as stones seen in patients in
industrialized countries. Management of renal calculi can be achieved by focusing on proper diet, exercise and
adequate fluid intake. A multidisciplinary approach should be adopted like changing their lifestyle, dietary
intervention on large scale and health education in this regard may be helpful as a preventive measure to
overcome the problem.
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