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Abstract: A biochemical study of 365 patients with urinary stones disease according to occupation and family
history, and the occupation divided to tow subgroups (outdoor workers (n=183) and indoor workers (n=182))
and evaluated laboratory test was done for each patients included phosphorus, calcium, uric acid, urea and
creatinine in serum of patients and control group. The results showed a higher significant difference serum
phosphorus, uric acid, urea and creatinine in patients outdoor workers compared with the patients’ indoor
workers and control group at (P=0.001), and the higher significant difference more obvious in patients with
family history, as a higher significant difference serum calcium in patients with family history outdoor workers
compared with the patients’ indoor workers and control group at (P<0.05). Finally, this study proved the strong
relationship between occupation and urinary stones formation, the epidemiology of stones increases according
to the type of occupation. In addition, the study proved that patients’ outdoor workers have incidence more than
patients’ indoor workers, and increase with family history.

Keywords: Urinary Stone, Family History, Outdoor Workers, Indoor Workers

Introduction

Urinary stones can develop when certain chemicals in urine form crystals that stick together. The crystals may
grow into a stone ranging in size from a grain of sand to a golf ball (Pearle et. al., 2005; Delvecchio et. al., 2003;
Menon et. al., 2002), small stones can pass through the urinary system without causing problems. However,
larger stones might block the flow of urine or irritate the lining layer of the urinary tract (Pietrow et. al., 2006;
Reungijui et. al., 2002; Segura et. al., 1997).

A consecutive series of patients presenting to institutions in world for the management of proven urinary stones
was interviewed by questionnaires designed to obtain data on age, gender, ethnicity, occupation, stone location,
a family history of certain medical disease (Lotan et. al., 2004; Anatol et. al., 2003).

Most stones 62.8% contain mainly calcium oxalate crystal, 26.8% contain uric acid stones, 9.9% phosphate
stones and 0.5% cystine stones. The incidence of calcium oxalate and phosphate stones is similar to that in other
studies from different countries. The incidence of uric acid stone was higher than that reported in western
industrialized countries. Therefore, it seems that our stone composition lies between those of the developing and
industrialized countries (Al-Jawadi, 2002).

The aim of this study to identify the risk factor of occupation on renal stones formation, to planning treatment
and prevention of recurrence of stones.

Method
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Our study included (365) patients with urinary stone attending the urological out patient’s clinic in Al-Zahrawi
Teaching Hospital in Mosul for stone removal. In the collections from North of Iraq, the patient’s occupation
(outdoor(n=183) and indoor(n=182)) was provided in 365 cases (excluding housewives) every patient was
evaluated clinically and by a biochemical laboratory test, and compared with (50) normal subjects as control
group. Biochemical analysis was done for phosphorus, calcium, uric acid, urea and creatinine in serum by using
commercial kits (BioMerieux Vitek, Inc., UAS).

The statistical methods used to analyse the data include mean, standard deviation, minimum and maximum,
while Z-test was used to compare between total control and total patients according to the occupation at p<0.05
(Steel & Torrie, 1980).

Results and Discussion

The results in Table (1) showed a higher significant difference serum phosphorus and uric acid in patients’
outdoor workers more than patients indoor workers compared with control group at P=0.001, P<0.05
respectively, may be due to secondary urinary tract infection or/and stone formation (Menon & Resnick, 2002).

In addition, a higher significant difference serum urea in patients’ outdoor workers more than patients’ indoor
workers compared with control group at P=0.001 was noted, Postrenal uraemia occurs due to outflow
obstruction, which may occur at different level (i.e., in the ureter, bladder or urethra), due to renal stones. Back-
pressure on the renal tubules enhances back-diffusion of urea, so that serum urea rises disproportionately more
than serum creatinine (Smith et. al., 1998).

Table 1. Compares between serum phosphorus, calcium, uric acid, urea and creatinine in patients without family
history and control groups according to occupation.
Patients of urinary stones

Parameters without family history (n=165) Control
Outdoor workers (n=83)  Indoor workers (n=82)  (n=50)
Phosphorus(mg\dl) 451+ 1.32** 439+ 1.73* 4.03+0.69
Calcium(mg\dl) 9.07£1.09 8.93+1.11 8.994+0.53
Uric acid(mg\dl) 4.95 + 1.20%* 4.88 + 1.74* 4.40+1.13
Urea(mg\dI) 35.14+11.05** 33.86+10.37* 29.70+5.42
Creatinine(mg\dl) 0.88+0.29 0.84+0.367 0.77+£0.12

Significant difference at P<0.05, **Significant difference at P=0.001

These results increased incidence in individuals living in areas with a hot climate and those with predominantly
sedentary work, may be because of inadequate access to bathroom facilities or drinking water, athletic activity,
heat and sun exposure (Giovanni et. al., 2006; Borghi et. al., 1993). In Table (2), a higher significant difference
serum uric acid and urea in patients’ outdoor workers more than patient’s indoor worker compared with control
group at P=0.001 was noted and this agree with other study (Tosukhowong et. al., 2001).

Also, in the same table showed a significant difference in phosphorus and calcium in patients’ outdoor workers
more than patients indoor workers compared with control group at (P=0.001, P<0.05) respectively, and these
results agree with Pin et al study who’s found the prevalence of urinary stone disease was five times higher in
outdoor workers compared to indoor workers (Sharma, 2000; Pin et. al., 1992). Chronic dehydration is likely to
be the most important risk factor for the increased risk of urinary stones in outdoor workers in the tropics, and
should be easily prevented by increased water intake (Ozmen, 2004). Person with positive family history have a
high-risk factor to increase the ratio of renal stones more than person without family history (Thun & Schober,
1991), and this agree with the results in Table (2).

The results showed a higher significant difference between serum phosphorus and calcium in patient worker
(indoor and outdoor) with family history compared with patient worker (indoor and outdoor) without family
history and this agree with the previous studies (Giovanni et. al., 2006; Lotan et. al., 2004). And in the same
table showed a higher significant difference in serum uric acid, urea and creatinine in patient worker (indoor and
outdoor) with family history compared with patient worker (indoor and outdoor) without family history may be
because indicates a fall in GFR is found in urinary tract obstruction (Smith et. al., 1998), but patients’ workers
outdoor more than patients’ worker indoor as seen in Table (2) and this agree with Krop et al studies 2007 (Krop
et. al., 2007).
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Table 2. Compares between serum phosphorus, calcium, uric acid, urea and creatinine in patients with family
history and control groups according to occupation.
Patients of urinary stones with family history

Parameters (n=200) Control
Outdoor workers Indoor workers (n=100) (n=50)
(n=100)

Phosphorus(mg\dl) 4.78+1.86** 4.514+0.97* 4.0340.69
Calcium(mg\dl) 9.36+0.87* 9.11+0.90 8.99+0.53
Uric acid(mg\dI) 5.19+1.08** 4.98+1.08* 4.40+1.13
Urea(mg\dI) 38.27+9.49** 37.13£8.82** 29.7045.42
Creatinine(mg\dl) 1.21+0.30 1.09+0.39 0.77£0.12

*Significant difference at P<0.05, **Significant difference at P=0.001

Conclusion

Finally, this study proved the strong relationship between occupation and urinary stones formation, the
epidemiology of stones increases according to the type of occupation. In addition, the study proved that patients’
outdoor workers have incidence more than patients’ indoor workers, and increase with family history.
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