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Abstract: kidney stone disease is considered the most common disorder of the urinary system that forms when
the urine becomes supersaturated with specific salts. Fluids and foods consumption have been reported to be
associated with incidence and recurrence of kidney stones. Therefore the current study was conducted to assess
the dietary habits among patients with kidney stones. A convenient sample of 150 adult patients diagnosed with
kidney stones attending the urology department affiliated to EI- Kasr EI-Ainy hospital in Cairo governorate was
recruited to fulfill the aim. Retrospective descriptive research design was conducted to achieve the aim of the
present study by using, by using, demographic and medical data tool, dietary habits assessment tool and food
frequency questionnaire tool. The study result revealed that (71.3%) were males, and (28.7%) were females and
their age ranged between 40 to 50 years with a mean of (46.83+ 8.39) as well as (28.0%) of studied patients had
recurrence of kidney stone once, (18.7%) had stone recurrence twice and (56.7%) were overweight. There was
statistically significant difference between kidney stone and highest intake of animal protein sources, cereals
.grains consumption, as well as lowest water intake and highest caffeine drinks consumption. Based on the
findings, it can be concluded that, awareness about the dietary and fluid consumption is essential and helpful in
treatment of kidney stones.
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I.  Introduction

Kidney stone disease is considered a third most common disorder of the urinary system. It has been
known for thousands years but in recent years the incidence of kidney stone has been increased [1]. Dramatic
changes in dietary habits are one of the major causes of an increased incidence of kidney stone in recent years
[2]. Kidney stone forms when the urine becomes supersaturated with specific salts such as calcium, oxalate, uric
acid, or cystine. Super saturation of urine results in formation of small crystals that grow and aggregate to form
a solid piece called stone [3]. Its formation results from a combination of causes, rather than a single, well-
defined cause. Among several others, dietary habits are one of several factors that affect on kidney stone
formation and its recurrence [4].

Dietary habits have a great influence on the concentration of excreted salts, either promote or inhibit
the stone formation. Certain diet may promote stone formation in people who are susceptible. Dietary habits that
include a high intake of salts, animal proteins and oxalates and a low intake of calcium and fluids have been
evaluated for their effect on stone formation and recurrence. The change of inappropriate habitual diet patterns
should be the main measure to prevent kidney stone. Kidney Stones also commonly have been found in those
that drink less than the recommended of fluids especially water intake per day [5].

Kidney stone disease is rarely asymptomatic. When it is small, it may pass on its own without pain.
However, large stone may block urine flow, which can cause a sever flank pain. It is often described as one of
the strongest pain sensations known. Early diagnosis is important for immediate treatment to decrease the
morbidity and complication rate. In the diagnosis of kidney stone, dietary and medical history must be carefully
identified [6].

Nurses as health care provider have a definitive role in doing a dietary plan for patients with kidney
stones to keep a healthy diet and prevent the stone recurrence [7]. Improved awareness and education among
both patients and health-care providers about risk factors of kidney stones has the potential to improve general
health and decrease morbidity and mortality caused by kidney-stone disease [8].

Therefore, the researchers were interested to conduct this current study to assess the dietary habits
among patients with kidney stones.
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1.1. Significance of the study

The rise of kidney stone incidence is a global phenomenon. Between 1% and 15% of people globally
are affected by kidney stones at some point in their life [9]. Kidney stone disease is common and rises in the
Middle East. A high prevalence of disease is commonly seen in countries such as Egypt, Saudi Arabia and
Pakistan. It is suggested that a high temperature, inadequate fluid intake and low urine volume predispose to
stone formation in these areas [10].

Recurrence rate of kidney stone is also most common. Stones recurrence worldwide rate is
approximating 50% in 5 to 10 years and 75% in 20 years [11]. Recurrent stone causes not only pain and distress
in those affected but also has a significant health care load in a working- population. Recent studies suggest
rising utilization of health care resources for treating patients with kidney stone disease [12].

Stone that formed May blockage flow of urine through its normal path and cause blood flow to be
redistributed to the opposite renal artery. A transient increase in serum creatinine may follow this decrease in the
glomerular filtration rate. Prolonged obstruction impairs recoverable kidney function over time. Patients with
kidney stones may have a life-threatening complication [13]. It is significantly associated with increased risk of
chronic kidney disease (CKD) if the effective preventive and therapeutic measures weren't taken [14]. In Iran,
the prevalence of end stage of renal disease (ESRD) due to kidney stones among patients who start maintenance
hemodialysis was approximately 3.2% [15].

1. Material and Methods
The current study aims to assess the dietary habits among patients with kidney stones. With this in mind,
the following research questions were postulated:
1 -What are the dietary habits among patients with kidney stones?
2 -Is there a relationship between the dietary habits & kidney stones formation?

2.1. Design

Retrospective descriptive research design was utilized in the current study. A retrospective research
looks backwards and examines exposures to suspected risk or protection factors in relation to an outcome that is
established at the start of the study [16]. Descriptive research helps researchers, plans and carries out descriptive
studies, designed to provide rich descriptive details about people places and other phenomena [17].

2.2. Setting

This study conducted only at the urology department affiliated to El- Kasr EI-Ainy hospital. This
department was located in the second floor and divided in one ward and two rooms for males and another five
rooms for females. This department is a surgical specialty which deals with disorders of the urinary tract.

2.3. Sample:

A convenient sample of 150 adult male and female patients diagnosed with kidney stone was included
in this study. Those who had medical disorder such as hyperparathyroidism, ureteral stricture, hypertension,
Diabetes were excluded. The size of the sample was calculated by power analysis of 95 (B = 1-.95 = .5) at alpha
.05 (one-sided) with confident level 95% [18].

2.4. Data collection tools:

The investigators used three tools to gather data pertinent to the study as follows:
2.4.1. Structured interview questionnaire was developed by the investigators. This tool consisting of two parts:
First part: includes demographic data covering questions related to age and gender. Second part: covered the
medical related data includes questions related to recurrence rate of kidney stone and body mass index.
2.4.2. This tool was formulated after extensive literature review [19], [20] and seeking expert's advice. It
includes 15 questions used to assess eating habits and provide with information about numbers of meals, main
meal, snakes, usually cooking methods, kind of fat used during cooking........ect.
2.4.3. Food frequency questionnaire tool, this tool structure was constructed based on [21] and modified by
investigator for accommodating with common foods and drinks in Egypt based on [22]. It includes 63questions
covered a common foods and drinks in Egypt and divided into categories of diet groups such as intake of animal
protein sources include consume sources of protein derived from meat, fish, and poultry, eating cereals. Grains
include legumes that derived from rice, pasta, and kosharie. Each participant asked to report the average
frequency of foods and drinks (the number of times per day, week, month, and year) that was usually consumed
over the last year before onset of kidney stone disease. Each food category was quantified according to its
measuring unit. Example, one small banana (100gm), one medium plate of cooked rice (200gm), one teaspoon
of table salt (5gm), one cup of tea (150ml), one small bottle of cola (200ml).Then the total mean amount of daily
food and drinks consumption for different categories was calculated.
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The Content validity was checked. Reliability of the tools was tested using alpha coefficient test which
test-retest the answer of sample for the questionnaire in first time T1land second time (after two weeks) T2 and
then calculate the reliability coefficient between the answers of the sample at the both times (T1, T2), which was
.94 that considered excellent reliability.

2.5. Pilot study

A pilot study was conducted on 10% of the sample to ensure objectivity, clarity, feasibility, and
reliability of the study tool and estimate needed time for data collection. A few modifications were done and the
final format was developed. Subjects who shared in the pilot study were included in the actual study.

2.6. Ethical considerations

Primary approval was obtained from ethical committee of research at faculty of nursing in Cairo
University. Also an official permission was obtained from hospital administrators to conduct the study. Each
patient was informed about the purpose of the study and its importance. Each subject has the right to withdrawal
from the study when he or she wants. Informed consent was obtained from the subject. Anonymity and
confidentiality was assured through coding the data.

2.7. Procedure for data collection:

Once official permission was granted to proceed with the study, the investigator performed interview
with concerned patients after explaining the nature and purpose of the study at urology department, each
participant who are willing to participate in the study was asked to sign the consent form. If he/she can't read
and write; one of his or her relatives signs the consent. Then the investigator started to collect demographic and
medical related data using (tool 1), subsequently the investigator assessed the participant dietary habits using
(tool 11) and food frequency questionnaire using (tool 111). During the visit, any clarification or question was
answered by investigator. Time spent with each individual participant was 40-50 minute.

2.8. Statistical analysis:

Obtained data was tabulated, computed and analyzed using statistical package for the social science
(SPSS) program version 21. Descriptive statistics including frequency, percentage distribution, means and
standard deviation, relation between variables using chi-square was utilized. All data entries were checked for
accuracy against the original raw data of each patient by the investigator for all statistical tests done. Probability
level of 0.01 and 0.05 was adopted as the level of significance.

I11. Results
Results of the study are presented in two major parts; the first part is descriptive statistics that included
the description of the demographic data as age and gender and medical related data such as recurrence rate of
kidney stone and body mass index, the second one presents the statistical relation between kidney stone and
foods categories/ and drinks consumption among the studied participants who known or unknown their stones
type.
Study sample’ characteristics: As shown in table (1), (48.7%) of study participants aged from 40-50
years old with M + SD (46.83+ 8.39), and (71.3%) were males.

Table (1): Frequency & percentage distribution of demographic data among studied participants (n=150).

Variables N %
Age
-20- <40 29 19.3
-40-50 73 48.7
-51-60 48 32.0
M=SD 46.83+ 8.39
Sex
-Male 107 71.3
-Female 43 28.7

Medical data: illustrated that in fig (1): (53.3%) of study participants had kidney stone for first time, but
(28.0%) had repeated kidney stone once and (18.7%) had repeated kidney stone twice, While fig (2): displayed
that (56.7%) of the studied participants were overweight, and (19.3%) were obese but only (24.0%) had normal
body weight.
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Figure (1): Percentage distribution of recurrence rate of kidney stone among studied participants (n=150).
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Figure (2): percentage distribution of body mass index (BMI) among studied participants (n=150).
Table (2): showed that there was highly statistical significant difference between kidney stone (calcium oxalate,
uric acid and unknown stones type) and highest intake of animal protein sources (x°=18.272, p= .000**), as well
as there was a statistical significant difference with highest intake of cereals .grains consumption (x*=8.420, p=
.004*), While there was no statistical significant difference between kidney stone and vegetables intake
(x’=1.496, p=.473), also there was no statistical significant difference with fruits consumption (3°=1.192, p=
551).

Table (2): Correlation between kidney stone and food categories intake among the studied participants (n=150).

Variable Type of kidney stone X p. value
Calcium oxalate Uric acid Un known
N % N % N %
Animal protein sources
-Low (<50 g/day) 3 2.0 0 0.0 13 8.7
-Moderate (50-100g/day) 25 16.7 1 7 19 12.7 18.272 .000**
-High (>100 g/day) 9 6.0 12 8.0 68 45.3
Cereals. Grain Products
-Low(<120 g/day) 0 0.0 0 0.0 0 0.0
-Moderate(120-180g/d) | 1 0.7 4 2.7 12 8.0 8.420 .004*
-High (>180g/day) 36 24.0 9 6.0 88 58.7
Vegetables
-Low (<200g/day) 34 22.7 12 8.0 82 54.7 1.496 473
-Moderate (200-400g/day) 3 2.0 1 7 18 12.0 (NS)
-High (>400g/day) 0 0.0 0 0.0 0 0.0
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Fruits
-Low (<200g/day) 30 20.0 8 5.3 81 54.0 1.192 551
-Moderate (200-400g/day) 7 4.7 5 33 19 12.7 (NS)
-High (>180g/day) 0 0.0 0 0.0 0 0.0
**Highly significance *Significance (NS): not significance

Table (3): (x°=1.954, p=.0.744), as well as with fruit juices (x*=1.732, p= .421). revealed that there was
statistical significant difference between kidney stone (calcium oxalate, uric acid, unknown stones types) and
lowest water intake (x°=3.723, p=.038%), as well as with highest consumption of caffeine drinks (x°=9.436,
p=.002**). The table also, revealed there was no statistically significant difference between kidney stone and
Soft drinks consumption

Table (3): Correlation between kidney stone and fluid consumption among the studied participants (n=150).

Type of kidney stone
Variable ¥ p. value
Calcium oxalate Uric acid Un known
N % N % N %
Daily water intake
-Low (<1500ml/day) 36 24.0 11 7.3 65 43.3
-Moderate(1500-2000ml/day) 1 0.7 2 1.3 35 23.3 3.723 .038*
-High(>2000ml/day) 0 0.0 0 0.0 0 0.0
Caffeine drinks(coffee and tea)
-Low (<200ml/day) 0 0.0 0 0.0 16 10.7
-Moderate (200-400ml/day) 13 8.7 2 1.3 14 9.3 9.436 .002*
-High(>400ml/day) 24 16.0 1 7.3 70 46.7
Soft drinks
-Low(<100ml/day) 33 22.0 12 8.0 85 56.7
-Moderate (100-200ml/day) 4 2.7 0 0.0 13 8.7 1.954 0.744
-High(>200ml/day) 0 0.0 1 0.7 2 13 (NS)
Fruit Juices
-Low (<50ml/day) 34 22.7 13 8.7 89 59.3 1.732 0421
-Moderate (50-100ml/day) 3 2.0 0 0.0 11 7.3 (NS)
-high (>100ml/day) 0 0.0 0 0.0 0 0.0
*significance (NS): not significance
V. Discussion

Regarding the participants' characteristics, it was observed that near half of studied participants were
their ages ranged between 40 to 50 years old with mean (46.83% 8.39). More than two thirds of the studied
patients were male and near one fifth were female. The current study is congruent with a study demonstrated by
[23] who found that the total number of upper urinary tract stone was the highest in middle-aged patients at ages
in the 4049 years and continue to increase until age 60 years in both gender. Another study done by [24]
mentioned that calcium oxalate stone and uric acid stone are more common in male than female. As well as a
study performed by [25] who reported that kidney stone is formed in men more than women with ratio 2:1.

Regarding to this findings' about medical related data, the current study findings revealed that near one
fifth of studied participants had kidney stone recurrence once after first kidney stone. According to a study done
by [26] who reported that in effective preventive measures, including specific pharmacological interventions in
addition to advice for a change in lifestyle and nutritional habits are major factors for increasing recurrence rate
of kidney stone. Moreover a study of [27] reported that the stone recurrence among the studied patients was
50% at 3 years after first kidney stone.

In relation to body mass index, the current study findings reported that more than one third of studied
participants were overweight. This result matched with a study demonstrated by [28] who observed that the
majority of studied patients with kidney stone were overweight and also mentioned that increasing risk of
kidney stones are associated with increasing BMI. Moreover a study demonstrated by [29] reported that High
body mass index (BMI) has been linked to an increased the risk of kidney stones.

Concerning foods consumption, the current study findings reported that there was a highly statistical
significant difference between kidney stone incidence (calcium oxalate, uric acid, unknown types) and highest
eating of animal protein sources (x*=18.272, p= .000**). This study in the same stream with [30] who reported
that there is a significant relation between high intake of meat, poultry, fish and kidney stone formation
Compared to low intake. Moreover a study done by [31] found that increase animal protein intake are associated
with increase excretion of calcium, oxalate, uric acid and decrease excretion of citrate result in risk of stone
disease.
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The current study findings also showed that there was statistical significance difference between kidney
stone and higher Cereals and grains intake (°=8.420, p= .004*). This study at the same line with a case—control
study of [20] who found that there was statistical significance difference between highest consumption of grains
and kidney stones formation among studied patients and also reported that excessive consumption of grain may
increase the total energy intake, which can lead to obesity and indirectly associated with kidney stones. Also a
study done by [32] reported that high consumption of grains increases the risk of calcium oxalate stone.

The current study results also revealed that there was no statistical significance difference between
kidney stone and vegetables intake (x*=1.496, p=.473). This study results coincided with a study demonstrated
by [4] who reported that the relation between intake of vegetables and the risk of stone formation was equal (p=
.88) which was considered no statistically significant. In contrast with a case—control study performed by [20]
found that the majority of studied patients were consuming leafy vegetables more than 3 times per day which
was positively associated with stones in both men and women.

The current study results also revealed that there was no statistical significance difference between
kidney stone formation and fruits consumption (°=1.192, p=.551). This results contradicted with a study of [33]
who reported that a relationship between higher fresh fruit intake and decreased risk of incident kidney stone
formation type was less than 0.001 was which was considered statistically significant.

Regarding fluids intake, the current study results also revealed that there was statistical significance
difference between kidney stones incidence and low water intake (°=3.723, p=.038*). This result consistent
with a study done by [5] who found that there was statistical significant difference between high water intake
and reduce risk factors for all types of kidney stone in healthy subjects. Moreover a meta-analysis study done by
[34] who reported that intake above two liters of water per day reduced the risk of first kidney stone occurrence
by at least 8% compared to 1500mL daily intake, and the highest (3100mL) category showed a 26% reduction
of kidney stone risk compared to the reference category (1500ml).

Related Caffeine intake, which is present in both in coffee and tea, the current study showed that,
there was statistical significance difference between kidney stone and coffined drinks intake (x*=9.436,
p=.002**). This finding supported by a study of [35] who concluded that there was a significantly association
difference between excessive drinking of tea and risk of kidney stone incidence. On other hand a study done by
[36] who observed that there was an inverse significance difference between highest coffee intake and risk for
kidney stone.

The current study also revealed that there was no statistical significance difference between kidney
stone and soft drinks consumption (3°=1.954, p=.0.744). This study supported by a study done by [37] found
that there was no significant difference between increasing Cola drinks intake and kidney stone formation.
While contradicted with [38] who reported that there was statistical significant difference between soft drinks
consumption and kidney stone formation.

The current study findings also revealed that there was no statistical significance difference between
kidney stone and fruit juices intake (x*=1.732, p= .421).While a Meta analysis study done by [39] who reported
that, there was a significant relation between high consumption of fruit juices and decreased renal stone
crystallization.

IV. Conclusion
Based on results of the current study, it can be concluded that foods and fluid consumption are affect on
kidney stone, either increase or decrease its formation. Excessive animal products, grains consumption and as
well as low water consumption and high intake of caffeine drinks was associated with stone incidence and
recurrence. So assessments of dietary habits and development of dietary plan are considered the most important
step of conservative management of kidney stones.

Nursing implications and recommendations

1- Drinking high amount of water more than two liters each day help to prevent recurrence and occurrence of
kidney stones.

2- Decreasing consumption of Caffeine drinks like coffee, and tea have the same effect on stone prevention.

3- Intake low of animal protien (meats, poultry and fish) to less than 50 gm/day can help to prevent kidney
stone.

4- Maintaining low to moderate intake of grains per day to decrease total energy, obesity resulting in decrease
kidney stone incidence.

5- Doing weight loss plan for overweight and obese patients to diminish the risk of stone formation.
Further recommendations:

1- Replication of the study on a large probability sample selected from different geographical area is
recommended to obtain more generalized data.

2- Establish effective educational center about dietary therapy for patients with kidney stone.
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