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A B S T R A C T

Background: Nephrolithiasis is a widespread multifactorial disorder. Constitutional, environmental and genetic factors play a role in stone 
formation. Although important advances have been made in understanding the pathophysiology of stone formation, none of the many 
theories have given a satisfactory explanation of this process.
Objectives: The objective of study was to evaluate the probable relationship between cigarette smoking and nephrolitiasis in adult men.
Patients and Methods: A total of 102 cases diagnosed with nepholithiasis and 121 age-matched healthy controls were recruited from June 2010 
to September 2011. Smoking status and resultant data was obtained from both groups.
Results: Twenty seven (26.5%) of the patients with stones and eighteen (14.9%) of the control group were current cigarette smokers. Our 
findings showed that smoking significantly increases the risk of nepholithiasis (OR = 2.06, 95% CI: 1.06-4.01, P = 0.034). There was no significant 
difference in the number of cigarettes smoked (P = 0.830) and years of smoking (P = 0.536) between subjects with and without stones (P = 
0.536).
Conclusions: This study suggests that cigarette smoking might be an independent risk factor for the development of nephrolithiasis.
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1. Background
Renal stones or nephrolithiasis is a common challenge 

and affects populations worldwide. The worldwide preva-
lence of nephrolithiasis is between 2 and 20%. However, 
this prevalence varies by age, sex and race (1). Nephroli-
thiasis imposes a significant burden on human health 
and the economy. It is estimated that almost 50% of stone 

formers will have a recurrence within 10 years (2). A posi-
tive family history of nephrolithiasis is strongly associ-
ated with increased stone risk. Relative risk in those with 
a positive family history is 2.5 times higher (3).

Studies have shown that the prevalence of kidney 
stones is increasing in adults globally. The reasons for 
this increase are not clear. Changes in dietary habits, life-
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styles and increased rates of obesity are thought to be 
contributing factors (4). In certain areas of the world, as 
in the Middle East, the lifetime risk appears to be higher 
(20% to 25%) (5). In Iran, the reported prevalence of neph-
rolithiasis is 5.7% and is more common in the central and 
southwest provinces (6).

Renal stone disease is a multifactorial disorder. Consti-
tutional, environmental and genetic factors play a major 
role in the development of stones. Although important 
advances have been made in understanding the patho-
physiology of stone formation, none of the many theo-
ries have provided a satisfactory explanation of this pro-
cess (7).

Cigarette smoking is clearly identified as the chief pre-
ventable cause of mortality and morbidity in the world. 
Despite growing knowledge about the adverse health and 
economic consequences of smoking, the pervasiveness of 
smoking remains alarmingly high. Cigarette smoke con-
tains more than 4,000 substances known to be antigenic, 
cytotoxic, mutagenic, and carcinogenic. Many of these 
substances produce significant physiologic effects on hu-
man body and can harm almost every organ (8).

It has been posited by some authors that trace elements 
such as magnesium, zinc, aluminum, iron and copper 
may have role in lithogenesis but this contention is still 
under debating. Probably some of them may contribute 
or, conversely, inhibit crystal nucleation of stone compo-
nents (9, 10). The concentration of these trace elements 
and heavy metals in body tissues is elevated in cigarette 
smokers (11). Recent studies indicated that Lead and Cad-
mium induced glomerular dysfunction in smokers, pos-
sibly due to high serum levels in smokers than nonsmok-
ers (12). Based on the above finding, smoking may affect 
stone formation. Some epidemiological data links smok-
ing with the risk of stones (13, 14).

2. Objectives
Since nephrolithiasis is considered as a complex dis-

ease, identifying the pathophysiological mechanisms 
and the independent preventable risk factors could help 
decrease the number of patients suffering from this mal-
ady. The aim of this study is to evaluate a possible rela-
tionship between kidney stones and the smoking status 
of patients.

3. Patients and Methods

3.1. Patients
We conducted a case-control study from June 2010 to 

September 2011. Adult men (≥ 18 years old) who were 
newly diagnosed as having a stone in the upper urinary 
tract in nephrology clinic of Fatemieh Hospital during 
this period were enrolled as cases. This hospital is a uni-
versity affiliated center for kidney diseases in Semnan, 
Iran. Nephrolithiasis was diagnosed by ultrasonography 

and radiography. Eligibility and final diagnosis was con-
firmed by a university nephrologist.

Age (± five years) matched controls were randomly se-
lected from subjects receiving routine preventive health 
examinations at the same hospital during the same pe-
riod. The controls had no history and no clinical and im-
aging finding of urinary stones. All study subjects lived in 
Semnan city In center of Iran.

3.2. Study Design
Written informed consent was obtained from each 

participant in this study. The project was approved by 
research committee of Semnan university of medical 
science. Patients with well-documented conditions that 
increased the risk of formation of stones including gout, 
primary hyperparathyroidism, renal tubular acidosis, 
diabetes mellitus, Crohn’s disease, chronic urinary tract 
infection, chronic diarrhea, renal failure and anatomi-
cal abnormality were excluded. Ultrasonography and 
radiogical studies were performed in order to exclude 
anatomical abnormality. All subjects were visited by a 
nephrologist and given a questionnaire which included 
questions about their age, the family history of stone 
disease and smoking status. The information about use 
of cigarettes was collected with regard to the duration of 
use, and the daily number of consumption. Subjects were 
defined as cigarette smokers if they had smoked five or 
more cigarettes per day for at least six months. Intermit-
tent and former smokers were excluded.

3.3. Statistical Analysis
Data were analyzed by Kolmogrov-Smirnov, t test and lo-

gistic regression using SPSS 18.0.P-values of less than 0.05 
were considered statistically significant.

4. Results
In this cross-sectional study, 102 male patients with kid-

ney stones and 121 healthy control subjects were evalu-
ated. The mean (± SD) age of patients was 42.5 ± 14.1 years 
and the controls were 42.8 ± 16.1 and showed no signifi-
cant difference (P = 0.870). Age distribution in case and 
control subjects is shown in  Table 1 . First-degree relative 
family history of nephrolithiasis was positive in 42.2% (n 
= 43) of cases.

Among the cases with stones, 27 (26.5%) of subjects were 
current regular cigarette smokers whereas in the control 
group 18 (14.9%) were smokers. The mean (± SD) number 
of smokers was 15.1 ± 9.5 in the cases and 14.6 ± 4.4 in the 
control group and was not significantly different (P = 
0.830). The mean (± SD) duration of smoking was 19.1 ± 
11.9 and 17.2 ± 95.5 years in patients and control subjects, 
respectively. There was also no significant difference in 
years of smoking between subjects with and without 
stones (P = 0.536).
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Table 1. Age Distribution in Case and Control Subjects

 
Age, y

18-29 30-39 40-49 50-59 ≥ 60 Total

Nephrolitiasis +, No. (%) 17 (16.7) 35(34.3) 19(18.6) 15(14.7) 16(15.7) 102 (100)

Nephrolitiasis-, No. (%) 25 (20.7) 35(28.9) 19(15.7) 22(18.2) 20(16.5) 121 (100)

Logistic regression analysis showed that smoking was 
significantly associated with urinary stones (OR = 2.06, 

95% CI: 1.06-4.01, P = 0.034) ( Table 2 ).

Table 2. Logistic Regression Analysis on the Effect of Smoking on the Risk of Nephrolitiasis

β Coefficient β SE P value OR 95% CI for OR

Smoking 0.72 0.34 0.034 2.06 1.06-4.01

Constant -0.32 0.15 0.037 - -
Abbreviations: CI,confidence interval; OR, odds ratio.

5. Discussion
The influence of smoking on human health is an impor-

tant worldwide problematic issue. In recent years, spe-
cial attention has been paid to different socioeconomic, 
alimentary, occupational, and environmental factors’ 
effects on the pathophysiology of urinary stone forma-
tion. One of the variables is smoking and a few published 
studies have examined the association between smoking 
and kidney stone disease (15).

In this study, the proportion of smokers among patients 
with nephrolithiasis was significantly higher than in the 
control subjects. Cigarette smoking was 2.06 times more 
common in stone formers than in the control group. 
Hence, smoking may be an independent risk factor for 
nephrolithiasis.

Urinary tract stones were found to be more common 
among workers chronically exposed to cadmium as 
compared to the general population (16). One of the pos-
sible factors which may explain the effect of smoking on 
stone formation is a high body cadmium and lead level in 
smokers. Cigarette smoking may induce urolithiasis by 
decreasing urinary flow and increasing serum cadmium 
in healthy subjects (17, 18). Also, Scott et al in their study 
proposed that increased serum cadmium levels associat-
ed with cigarette smoking may be a risk factor for urinary 
tract stone formation (19).

Another possible explanation is the increase in plasma 
arginine vasopressin level in smokers. Lower urine out-
put is thought to be an important risk factor for urinary 
stone formation. Arginine vasopressin has a strong an-
tidiuretic action (20). Mooser reported that significant 
increases in plasma arginine vasopressin levels were as-
sociated with cigarette smoking (21). Therefore, cigarette 
smoking may further decrease urinary output which 
may be a potential trigger for stone formation.

On the other hand, smoking can increase production 
of reactive oxygen species and oxidative stress in the kid-
ney, leading to renal injury (22). These injuries increase 
the nucleation, aggregation, and retention of crystals in 
the kidney thereby promoting the formation of stones 
(23, 24). Stones are more common in men than in women 
(2). Since smoking tends to be more common in men this 
may be one of the reasons for higher rate of stones in 
male sufferers.

In accordance with our finding, Liu et al. evaluated the 
impact of cigarette smoking and betel quid chewing on 
the risk of calcium urolithiasis. They showed that ciga-
rette smoking (OR=1.66; 95% 95%CI: 1.11–2.50; P = 0.014) was 
an independent risk factor for the development of calci-
um urolithiasis (14). Similarly, Hamano et al. confirmed 
that calcium oxalate stones are strongly associated with 
several coronary heart disease risk factors which include 
smoking habits. In this study, they found cigarettes can 
increase the risk of urolithiasis by as much as 4.29-fold 
(25).

In contrast to our findings, Siojewski et al. in their study 
do not support the possible association between smok-
ing, trace elements and urinary tract stones. They believe 
that further investigationis needed in this area (13). In an-
other study, the associations between diet and the risk of 
kidney stones in male smokers was evaluated. Following5 
years of follow-up, they concluded that smoking had not 
been found to be related to higher risk of lithogenesis 
(26).

Our findings showed that there was not a significant 
difference in number of cigarettes and the duration of 
smoking between the two groups. This may imply that 
smoking per se, versus duration and number, is a risk fac-
tor for stone formation. However, our study has several 
limitations. Firstly, our study sample was not large, thus 
limiting the variable of stronger statistical significance. 
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Secondly, we did not do analysis to determine the type 
of stones. Smoking may affect the formation of a specific 
kind of urinary stone. Third, some confounding variables 
such as dietary habits were not matched between the two 
groups.

In conclusion, our findings implied that cigarette smok-
ing may be a risk factor for urinary stone formation. 
Therefore, further studies, especially large population-
based and with consideration of other etiologic factors, 
is needed to better clarify the possible effect of smoking 
on stone formation.

Acknowledgements
None Declared.

Authors’ Contribution
None Declared.

Financial Disclosure
None Declared.

Funding/Support
None Declared.

References
1.       Johri N, Cooper B, Robertson W, Choong S, Rickards D, Unwin 

R. An update and practical guide to renal stone management. 
Nephron Clin Pract. 2010;116(3):c159-71.

2.       Worcester EM F.L. C. Nephrolithiasis. Prim Care Office Pract. 
2008;35:369-91.

3.       Curhan GC. Epidemiology of stone disease. Urol Clin North Am. 
2007;34(3):287-93.

4.       Hall PM. Nephrolithiasis: treatment, causes, and prevention. 
Cleve Clin J Med. 2009;76:583-91.

5.       Pak CYC, Resnick MI, Preminger GM. Ethnic and geographic di-
versity of stone disease. Urology. 1997;50(4):504-7.

6.       Safarinejad MR. Adult urolithiasis in a population-based study in 
Iran: prevalence, incidence, and associated risk factors. Urol Res. 
2007;35(2):73-82.

7.       Sakhaee K. Recent advances in the pathophysiology of nephroli-
thiasis. Kidney Int. 2009;75(6):585-95.

8.       Benowitz NL. Nicotine addiction. N Engl J Med. 2010;17(362):2295-
303.

9.       Atakan IH, Kaplan M, Seren G, Aktoz T, Gul H, Inci O. Serum, 

urinary and stone zinc, iron, magnesium and copper levels 
in idiopathic calcium oxalate stone patients. Int Urol Nephrol. 
2007;39(2):351-6.

10.       Bazin D, Chevallier P, Matzen G, Jungers P, Daudon M. Heavy ele-
ments in urinary stones. Urol Res. 2007;35(4):179-84.

11.       Mucha L, Stephenson J, Morandi N, Dirani R. Meta-analysis of 
disease risk associated with smoking, by gender and intensity of 
smoking. Gend Med. 2006;3(4):279-91.

12.       Cooper RG. Effect of tobacco smoking on renal function. Indian J 
Med Res. 2006;124(3):261-8.

13.       Slojewski M, Czerny B, Safranow K, Drozdzik M, Pawlik A, 
Jakubowska K, et al. Does smoking have any effect on urinary 
stone composition and the distribution of trace elements in 
urine and stones? Urol Res. 2009;37(6):317-22.

14.       Liu CC, Huang SP, Wu WJ, Chou YH, Juo SH, Tsai LY, et al. The 
impact of cigarette smoking, alcohol drinking and betel quid 
chewing on the risk of calcium urolithiasis. Ann Epidemiol. 
2009;19(8):539-45.

15.       Siener R. Impact of dietary habits on stone incidence. Urol Res. 
2006;34(2):131-3.

16.       Ferraro PM, Bonello M, Frigo AC, D'Addessi A, Sturniolo A, Gam-
baro G. Cadmium exposure and kidney stone formation in the 
general population--an analysis of the National Health and Nu-
trition Examination Survey III data. J Endourol. 2011;25(5):875-80.

17.       Durak I, Sahin A, Perk H. Smoking, hair cadmium and urinary 
tract stones. Eur Urol. 1990;17(3):267-8.

18.       Mortada WI, Sobh MA, El-Defrawy MM. The exposure to cadmi-
um, lead and mercury from smoking and its impact on renal 
integrity. Med Sci Monit. 2004;10(3):CR112-6.

19.       Scott R, Cunningham C, McLelland A, Fell GS, Fitzgerald-Finch OP, 
McKellar N. The importance of cadmium as a factor in calcified 
upper urinary tract stone disease--a prospective 7-year study. Br J 
Urol. 1982;54(6):584-9.

20.       Robert M, Roux JO, Bourelly F, Boularan AM, Guiter J, Monnier L. 
Circadian variations in the risk of urinary calcium oxalate stone 
formation. Br J Urol. 1994;74(3):294-7.

21.       Mooser V, Burnier M, Nussberger J, Juillerat L, Waeber B, Brunner 
HR. Effects of smoking and physical exercise on platelet free cy-
tosolic calcium in healthy normotensive volunteers. J Hypertens. 
1989;7(3):211-6.

22.       Obata T, Tomaru K, Nagakura T, Izumi Y, Kawamoto T. Smoking 
and oxidant stress: assay of isoprostane in human urine by gas 
chromatography-mass spectrometry. J Chromatogr B Biomed Sci 
Appl. 2000;746(1):11-5.

23.       Khan SR. Renal tubular damage/dysfunction: key to the forma-
tion of kidney stones. Urol Res. 2006;34(2):86-91.

24.       Khan SR. Hyperoxaluria-induced oxidative stress and antioxi-
dants for renal protection. Urol Res. 2005;33(5):349-57.

25.       Rule AD, Bergstralh EJ, Melton LJ, 3rd, Li X, Weaver AL, Lieske JC. 
Kidney stones and the risk for chronic kidney disease. Clin J Am 
Soc Nephrol. 2009;4(4):804-11.

26.       Hirvonen T, Pietinen P, Virtanen M, Albanes D, Virtamo J. Nutrient 
intake and use of beverages and the risk of kidney stones among 
male smokers. Am J Epidemiol. 1999;150(2):187-94.


