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Abstract

Background and Purpose: Kidney stone is the most prevalent chronic kidney disease. The disease is widespread throughout the world and it is estimated that stones
at 50% will have a relapse again within 10 years. Despite all the scientific advances in appropriate diagnosis and treatment of kidney stones, we observed high relapse
rate, about 50%, within 5 years. In this study the relation between kidney stones formation with occupation, weight gain and age was investigated.

Method: In this case-control study, 150 healthy individuals as control group and as treatment group 150 urinary tract stone patients from Amir al-Muminin Hospital
of Zabol, that received definitive diagnosis on having stones, were recruited. Informational questionnaires about the disease were filled in through interviews with
each patient under study. The information were collected and then coded and inserted into SPSS. T-test, Chi-Square test and Mann-Whitney test were used to calculate
frequency, mean, and standard deviation of the variables in both control and treatment groups and to determine statistical differences between the different variables
of the two groups.

Findings: The average age of kidney stone patients were 12/60 + 40/12. The average age in control group were 11/37 + 36/75. According to Independent Sample
test the statistic difference between the patients and the control group was significant for age (p<0/05). In treatment group the highest frequency (36/7%) belonged
to patients with high school diploma and in control group the highest frequency (61/3) belonged to those with associate degrees. Chi-Square test showed there was a
significant difference between the two groups regarding the level of education (p<0/05) also there were significant differences between the two groups regarding their
number of children and marital status (p<0/05). There were significant differences between the groups with regard to their gender, height, income and occupation
(p<0/05). In treatment group the patients with overweight had the highest frequency value and in control group the highest frequency was for the patients with normal
basal metabolic rate. The Independent Sample T-test showed a significant difference between the two groups concerning the basal metabolic rate.

Conclusion: In general, the results of the study indicates that age, weight gain and basal metabolic rate, low education level, marital status and the number of children
can be in line with kidney stone formation.
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Introduction stone disease in the United States increased from 3/8 to 5/2 [6]. Studies
from Asian and European countries also notified kidney stone disease
increase. In previous studies the rate of kidney stone disease prevalence
in Iran is reported to be between 1/9% to 5/7% [5,7]. Factors such as
gender (male), overweight, low liquid intake, warm and dry climate,
high dairy consumption, positive family history, high calcium, oxalate
and cystine in urine, low magnesium in urine, overuse of vitamin D
and diseases like hyperthyroidism, cancers and leukemia are known to
increase the rate of kidney stone disease [8]. There are different types
of kidney stones, including calcium oxalate, calcium phosphate, uric
acid, cystine, struvite and mixed [9]. Kidney stones mainly contain

Kidney stone after urinary infections and prostate diseases is
the third main reason patients attend urology clinics [1] and after
hypertension it is the most prevalent chronic kidney diseases [2].
Urinary tract stone is one of the main health problems, bearing a
significant portion in kidney failure and surgeries [3]. It seems the best
way to control the disease and the resulting side effects, especially in
the developing countries, is to prevent formation or the developing
of the stones [4]. Researches show that rate of kidney stone disease is
increasing all over the world [5]. In past decades the rate of kidney
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calcium salts, uric acid, cystine, struvite (stag horn). Calcium oxalate
and calcium phosphate form 75 to 85 percent of the kidney stones and
they may exist in combination in one stone. Calcium stones are more
common in men and the median age of symptom appearance is the
third decade of lifespan. Almost 60% of individuals that form calcium
stone will re-form another stone within 10 years [10]. Urology stones
are significant for the imposed economic and financial costs on society.

Studies showed 80% of kidney stones formed of calcium and of
calcium compounds are calcium oxalate [11]. Kidney stones consist
5-10% of uric acid stones, 10-15% of struvite and less than 1% of
cystine [12]. Iran is considered to be located on the kidney stone
disease zone. Kidney stone prevalence is 2-3% in our zone [13,14].
Kidney stone formation increases with age in many areas. Men are
suffering kidney stones more than women [15]. Modern way of life
and bad eating habits-containing too much salt, animal protein and
carbohydrate and also obesity are the factors that cause kidney stone.
Cross-sectional studies show a significant relationship between these
factors and kidney stone attack [16]. Besides the higher rate of kidney
stone prevalence and recurrent stones are also common in the world
and it is estimated that 50% of the stones will have a relapse within 10
years [17]. In Iran, the average percentage of relapses is 16% after one
year, 33% after five years and 53 after ten years [7]. Different studies
indicate some daily behaviors like: balanced BMI, enough physical
exercises, balanced calcium intake, low salt consumption, low animal
protein intake, balanced nutrition and adequate liquid intake especially
for those with vigorous physical activities and exercises [2,3] are crucial
in prevention of kidney stone formation [16-20].

Pyelonephritis xanthogranulomatous and one or two sided kidney
failure are among the chronic side effects of kidney stones [21,22].

At the present time, to remove the stones patients undergo
different treatment methods such as preventive treatment methods
(liquid intake, acidic and alkaline solvent) and surgical operation
methods including kidney obstruction surgery, extracorporeal shock
wave lithotripsy, ureteroscopic stone removal and percutaneous
stone removal [23-25]. In 1986, more than 2 billion dollars spent on
treatment, prevention and removal of urology stones and likewise on
extracorporeal lithotripsy methods [26].

To diagnose factors causing the disease lays the ground to reduce the
patients’ disease stress and this can be helpful for patients. This disease
is one of the most important debates of urology; many researches were
done on it and different methods have been innovated for its diagnosis
and treatment. Although this disease, in sever and end stages, can result
in kidney failure and loss of the kidney, that would be both hurting for
the patient and costing for the society (because of nephrectomy and
dialysis), by on-time diagnosis, it would be cured by medical treatments
and there would be no need for surgical operations [27,28]. In a study
carried out by Taylor, et al [29] it is stated that obesity and overweight
increases the risk of kidney stone formation and the risk was more in
women than men. In research carried out by Fouladi, et al [30]they
stated there were no significant differences between patients’ BMI,
their occupations, medical history, and drug consumption with the
different types of urology stones expansion. Though with advances in
nephrectomy and new diagnostic and treatment techniques, nowadays,
kidney and urology tract stone lead to fewer deaths, the long-term side
effects like the recurrent of stone formation, kidney failure and uremia
still can hurt the patients [3-5]. Therefore, it is of crucial importance
to find those prone to the disease [31]. Hence, taking into account
that there is no accurate information in our society about how much
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the patients know about the kidney stone and its causing factors; the
present study was done with the purpose of determining the relation
of kidney stone to occupation, weight gain, and the age of the patients
and it was carried out at Amir al-Muminin Hospital in Zabol city in
96-97 [32].

Research Method

In this case-control study, the treatment group, 150 urinary tract
stones patients recruited from Amir al-Muminin Hospital of Zabol that
received definitive diagnosis on having stones. Continuous sampling
is used to select the treatment group participants among adults aged
18-60; all of them had urology tract stone, and were bedridden in the
urology, neurology and the lithotripsy departments of the hospital or
attended the clinic. The recruitment criteria for the treatment group
under study included the following: having urinary tract stones,
being in the age rang 18-60, having healthy kidney operation, having
no chronic disease, and granting the written informed consent. The
criteria for the withdrawal of the subject from the study included drug
abduction, having a chronic disease or cancer, and suffering one kidney
loss. Along with the statistical population, 150 individuals, aged 18-60,
were recruited as control group that had no urinary tract stones but
attended the hospital. All the criteria applied for the recruitment and
withdrawal of the study subjects in treatment group also used in control
group except that control group subjects had no symptoms of suffering
urology tract stones and no medical history on kidney stone disease and
lithotripsy. After elaborating the purpose of the study to participants
and receiving their written informed consent, the informational
questionnaire about the disease filled in through interview conduction
with each of the patients under study. The information was collected
then coded and was entered to SPSS statistical software. To calculate
the frequency, mean and standard deviation of the variables in control
and treatment group, descriptive statistic was used and to determine
statistical differences between the different variables of the two groups
T-test, Chi-Square test and Mann-Whitney test were employed.

To determine validity of data collection tools the content validity
of questionnaire was tested through questionnaire distribution to 10
of the faculty members of Zabol Nursing and Midwifery Faculty; and
reliability of tools was achieved through T-test with the correlation
coeflicient of 0.99.

Findings

Finding of this research showed that among patients suffering the
kidney stone disease, 31-40 year-old patients had the highest (56/1%);
and patients older than 50 had the lowest (°?*) frequency value. In
the control group the average age were 11/37 — 36/75 and the highest
frequency relates to age range 18-40. Average age of the treatment
group was higher than the control group and Independent Sample
T-test showed a significant difference between patients suffering kidney
stones in treatment group and the control group concerning the age
variable. In both treatment and control group most of the subjects were
males with frequency percentages of 61/3% and 51/3% respectively. On
the basis of Chi-Square test results there was no significant difference
between the two groups concerning the gender factor.

In treatment group the highest value of frequency (36/7%)
belonged to patients with high school diploma and the lowest value
(11/3%) belonged to those with primary education; in control group
the highest value of frequency (61/3%) belonged to those with associate
degrees and the lowest value (2/1%) belonged to those with primary
education. based on Chi-Square test, there was a significant difference
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between the groups concerning education level (p=0/00).

14 participants (9/3%) of kidney stone patients were single and 136
participants (90/7%) were married; and in control group 27 persons
(18%) were single and 123 persons (86%) were married. Calculation
based on Chi-Square test showed there was a significant difference
between the two groups concerning the marital status. In this way
that the number of married ones in treatment group was significantly
higher (p=0/02).

In treatment group the highest value of frequency (48/7%)
belonged to overweight patients and the lowest value (2/0%) belonged
to underweight patients; and in control group the highest value of
frequency (66/7%) belonged to patients with normal weight and the
lowest (3/3%) value belonged to underweight patients. The average BMI
was 3/29 + 25/12. The average BMI in control group was 3/09 + 24/01.
Independent T-test calculations showed regarding the BMI there was
a significant difference between treatment and control groups in a way
that participants of the treatment group had higher BMI in respect to
control group (p=0/0003).

In treatment group the highest value of frequency (22%) belonged
to patients with 3 children and the lowest value (6/7%) belonged to
those with 6 children; and in control group the highest value of
frequency (25/3%) belonged to patients with 2 children and the lowest
value (5/3%) belonged to patients with 4 children. According to Mann-
Whitney test the findings showed that the two groups had a significant
difference (p=0/001) in a way that the number of the children in
treatment group was higher.

The highest frequency value (33/3%) in treatment group related
to employed patients and the lowest frequency value (4%) related to
unemployed patients. 42 subjects (28%) had family history of kidney
stone disease; in control group the highest frequency value (36%)
related to employed and the lowest frequency value (4/7%) to retired
patients. 45 subjects (30%) had family history of the disease. There was
no significant statistic differences between the two groups concerning
the occupation (p=0/09) and family history (p=0/7). Moreover, there
was no significant difference between the groups concerning height
and amount of income (Table 1and 2).

Conclusion

Findings of this present study on the basis of Independent Sample
T-test showed there was a significant difference between the patients of
treatment group and the participant of control group regarding age. So
that the average age of patients suffering kidney stones (12/60 + 40/12)
was above the average age of control group (11/37 + 36/75) and it is
indicative of the age increasing sample of kidney stones in patients;
likewise, it is consistent with the study by Safarinedjad, et al. [7] that
claimed incidence of kidney stones increases with ageing; furthermore,
kidney stones expansion with ageing also occurred in Germany, Island,
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Italy, Greece, Turkey and the United States that is consistent with the
present study [6]. In this same study the highest value of frequency
occurred for patients aged 31-40; whereas, in study by Dehgani, et al.
[32] the most probable age range for kidney stones were 20-50; in study
by Tasian, et al. [34] the highest incidence of kidney stone was among
people aged 15-19 that was inconsistent with the present study. The
reason behind these contrasts can be justified by the fact that urology
stones develop in different areas due to different environmental,
metabolic and genetic factors. Fouladi, et al. [31] investigation on 150
patients recruited from Ardabil medical surgery centers concluded
that most of urology stone patients were in the age range 30-50 that
is consistent with this same study. In study by Mogdas, et al. [35] the
average age of kidney stone patients were 2/4 + 45/7 where as, in the
present study the average age of patients was lower.

Another finding of this research was the average weight of kidney
stone patients were 10/85 + 69/13 and in control group were 8/5 £
66/30; also the average BMI in treatment group were 3/29 £ 25/12 and
in control group were 3/09 + 24/01; in treatment group the highest
frequency value (48%) belonged to overweight patients and in control
group the highest frequency value belonged to patients with normal
BMI; Independent Sample T-test and Mann-Whitney test showed
there was a significant difference between the two groups concerning
BMI that indicates urology stones are significantly relevant with weight
gain and obesity; also in studies by Walter, et al. [36], Asplin, et al.
[37], Lotan, et al. [38], Ramila, et al. [6], Ahmed, et al. [39], Scales, et
al. [40], Scales Jr, et al. [41], Safrinedjad, et al. [7], Mogadas, et al. [35],
Shirazi, et al. [42] the BMI increase was in line with urology stones
expansion and that is consistent to this same study [43]; also Sarica, et
al. [44] in their research showed obesity increases the amount of stone
constituents elements in urine that is consistent to our study.

Most of the subjects under study in treatment and control group
were males with frequency value of 61/3% and 51/3% respectively. The
present research showed that on the basis of Mann-Whitney test there
was no significant difference concerning the gender between kidney
stone patients and control group. Different studies have contrasting
results in regard with gender factor as in Tasian, et al. [33] female
gender was the risk factor for kidney stone formation; also, in study by
Leiske et al. on 43545 kidney stone patients in India, women had more
stones than men [34]. In study by Mogadas, Trinchieri [45], Scales, et al.
[40], Ramila[46], male gender indicated to be the risk factor for kidney
stone formation. In study by Scales and Kourti [41] and Morovati men
had more kidney stones than women.

In treatment and control group (33/3%) and (36%) respectively
regarding occupation the highest value belonged to employed patients
and there was no significant difference between the two groups in this
regard and this was consistent with Mogadas study [35] and Fouladi
[31] but it is inconsistent with Walter study [36] that indicated urology
stones prevalence in employed individuals.

Table 1. Treatment and control group age comparison.

T Df P
2/43 298 0/016

Table 2. Treatment and control group BMI comparison.

Variable Group Mean Sd
BMI Treatment 40/12 12/60
Control 36/75 11/37
Variable Group Mean Sd
BMI treatment 25/12 3/29
control 24/1 3/09

Prensa Med Argent, Volume 105:2

T Df P
2/99 298 0/003

Pages: 3-5


https://doi.org/10.47275/0032-745X-120

o

42 patients (28%) of treatment group and 45 patients (30%) of
control group had kidney stone family history. Regarding family
history there was no significant difference between the two groups that
was consistent with Fouladi study. However, in studies by Walter, et al.
[36], Mogadas, et al. [35], Koper and Jori[17], Safarinedjad, et al. [7],
Lotan, et al. [37] kidney stone family history was significantly correlated
with the disease. In most of the researches positive kidney stone
family history is recognized to be highly correlative with prevalence
and relapse of the stones. Researches point out positive family history
increase the risk of kidney stone formation two times as much [42]. In
study carried out by Anatole, et al. [43] it was reported an increased
risk of kidney stone disease in first-degree relatives.

In treatment group, the highest frequency value (36/7%) related
to patients with high school diploma and in control group the highest
frequency value (61/3%) related to patients with associate degrees.
Based on Chi-Square test, there was a significant difference between
the groups regarding the education level in a way education level was
lower in treatment group than in control group and this was consistent
with Shirazi [42] and Morovati [47]. Krijer et al. in a case-control study
stated that higher education correlates with low risk of kidney stone
formation; the recognized probable reason was that different eating
diets and behavioral routines were formed through raised awareness of
individuals with higher education; this was consistent with our study
(48].

In treatment group, 136 patients (90/7%) and in control group 123
participants (86%) were married. Based on Chi-Square test, there was a
significant difference between the groups in regard with marital status
in a way that being married had a positive correlation with the risk of
kidney stone formation.

There was a significance difference between the two groups
concerning the variable, the number of children, as the treatment
group had more children and the other studies didn’t address the issue:
correlation of the kidney stone formation with the number of children.
Perhaps one of the reasons the number of children correlates with risk
of kidney stone formation is that when parents are busy nurturing their
children have less time and attention to attend to their own eating diets
and behavioral routines. Significant correlation is also observed, in the
study by Morovvati, between the number of the family members and
individuals’ kidney stone preventive behavior [47].

It is worth mentioning that in the present study there was no
significant difference between the height and income variables in the
groups. This was consistent with study by Shirazi [42] and Mogadas
[35].

In general, finding of the study showed that age range 30-40, weight
gain, BMI, low education level, number of children, marital statues
correlates with risk of kidney stone formation [48].
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