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Abstract Urolithiasis is the third most common
pathological disease afflicting the urinary tract, and
usually occurs between the third and fourth decades of an
individual’s life. Epidemiological studies about this
condition are lacking in our country. In 1998, we per-
formed an epidemiological, cross-sectional study of the
prevalence of urolithiasis in a sample of 1,086 subjects,
which included men and women of all ages, selected from
the general population of the city of Buenos Aires. The
method used to gather basic information was an auto
administered questionnaire about the present or past
history of urolithiasis that was handled at the dwelling by
a trained volunteer. We found a 3.96% lifetime preva-
lence of urolithiasis in the general population of Buenos
Aires. The rate was slightly higher in men (4.35%) than
in women (3.62%), with a male to female ratio of 1.19:1.
No case of urolithiasis was found in subjects under the
age of 20. In subjects over 19 years, the prevalence rate of
the disease was 5.14%; 5.98% for men (CI 3.41–8.55%)
and 4.49% for women (CI 2.61–6.37%). Prevalence in-
creased with age, ranging from 2.75% in the 20–39 age
group to 7.79% in those ‡60 years. The life time preva-
lence rate of urolithiasis observed in Buenos Aires is
similar to that reported in a few other studies performed

among males and females in the general population of
USA and Europe. Prevalence of urolithiasis increases
with age both in men and in women.
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Introduction

Urolithiasis is the third most common pathological
disease afflicting the urinary tract [1], next to urinary
infection and prostatic pathology. It usually occurs be-
tween the third and fourth decades of an individual’s
life, particularly in men [2]. Although new and effective
therapeutic methods to treat nephrolithiasis have been
introduced recently, this condition impacts on the eco-
nomically active population and is characterized by high
rate of recurrence and complications. Thus, knowledge
of the prevalence of urolithiasis is of utmost importance
when developing prevention programs.

A study performed in Northern California showed
that out of 1,000 ambulatory examinations arising from
any cause, 1.22% were attributed to urolithiasis [3]. In
Rochester, Minnesota, a similar study showed that
urolithiasis admissions ranged between 0.4 and 1.0 for
every 1,000 hospital admissions [4].

Studies have demonstrated that prevalence rate varies
considerably according to age [5, 6], race, geographic
origin and socioeconomic condition of the study group
[7, 8]. Most series [6, 9] agree that urolithiasis prevalence
increases with age and is rare in children and adolescents
[5, 10].

Few studies have been performed in the general
population [5, 9, 11, 12], and two of them have reported
an increase in the prevalence of urolithiasis in the recent
years. Epidemiological studies performed in this group
provide better knowledge of the distribution of this
condition in the population, allowing an estimation of
its impact on society and the instrumentation of better
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prevention programs. Given the lack of studies on uro-
lithiasis in Argentina, the aim of our work was to
determine the prevalence of self-reported kidney stones
in the general population of the autonomous city of
Buenos Aires.

Materials and methods

We performed an epidemiological, cross-sectional study
among the population of the autonomous city of Buenos
Aires, in September 1998. The population herein studied
consisted of men and women of all ages who were resi-
dents of Buenos Aires for at least 1 year.

A probabilistic domiciliary sample was designed with
data provided by the Instituto Nacional de Estadı́stica y
Censo, INDEC (National Institute for Statistics and
Census, INDEC) [13]. Data on sex of the population,
number of dwellings per census radius and cartography
per block were obtained. Conglomerate sampling was
performed in two stages, with the dwelling as sampling
unit and the subject as analysis unit.

Sample size was assessed using a prevalence of 8.5%,
according to data previously found by our group in an
exploratory analysis of urolithiasis frequency [14].
Assuming a 2% precision estimation and a 95% confi-
dence level, 778 subjects were to be surveyed in order to
obtain a simple random sampling. Using the two-stage
sampling design and assuming that 20% of subjects
would be missed due to lack of response (people’s
rejection to participate or people out of their dwelling), a
final estimate of 1,300 subjects were to be contacted. The
sampling unit was the dwelling and the rate of subjects
per dwelling was 2.47 [13]. Consequently, some 547
dwellings were to be visited in order to contact 1,300
subjects.

Irregular settlements and shantytowns were excluded
from the study for technical reasons. Socioeconomic
stratification could not be performed, due to lack of
updated information from the INDEC census.

Sampling was divided into two stages:

(a) The first stage included a randomized selection of 40
census radius, with a likelihood proportional to the
number of dwellings. This allowed an adequate
geographic distribution in the city.

(b) The second stage included the selection of dwellings
in each census radius according to the general sam-
pling fraction. For the selection of dwellings in the
radius, a systematic random sampling was used right
from the beginning.

Sampling design included up to three visits, which
were done to obtain the necessary data.

The method used to gather basic information was a
questionnaire. It was anonymously autoadministered
and designed to recall present or past history of uro-
lithiasis. It was distributed by a trained volunteer who
visited the dwellings. In case of subjects below 15 years,
a guardian was asked to answer the questions.

The questionnaire was divided into three sections:
section 1: information about the dwelling; section 2:
characteristics of the interviewee, his or her sex, date of
birth and time of residence in the city and; section 3:
information about the history of urolithiasis. The spe-
cific question was: Do you have or have you had a renal
calculus? There were three types of responses: YES, NO,
or I DON’T KNOW. In order to consider the presence
of lithiasis, when the answer to the specific question was
YES, the answer should be supported by at least one
confirmatory data, as in the criterion used by Ljunghal
and Hedstand [6]. The following confirmatory data were
asked to reinforce the finding:

• If the stones were diagnosed by a physician
• If the stones were passed in the urine
• If the person had a sonography or radiography that
showed the stones.

Thus, the possibility of false positives was restricted.
Affirmative answers not supported by at least one con-
firmatory data were considered negative. The forms
filled out with NO or I DON’T KNOW answers were
considered negative for lithiasis.

In this study, the term Prevalence is used to refer to
persons who have had one or more episodes of lithiasis.
Then prevalence refers to the prevalence of a ‘‘history of
the disease’’ and the prevalence rate is the proportion of
persons in the population at some date who have such a
history. There was no intention in this survey to study
the epidemiology of risk factors, as nothing was asked
about them in the questionnaire.

Data analysis

After checking both form completion and answer
consistency, we proceeded to enter the data into an
electronic database for further analysis using the SPSS
statistical program.

Age was defined as the participant’s age at the time of
the interview. Patients over 80 years were not excluded
from the analysis. Gender was confirmed by the inter-
viewer’s observation. Percent prevalence rates, their
95% confidence intervals [15] and relative risks were
evaluated according to age and sex.

Results

A total of 1,350 subjects were found in the dwellings
visited. Of them, 19.6% refused to participate mainly on
safety or personal reasons. Of the 1,086 subjects herein
included, 22 gave the answer ‘‘I DON’T KNOW’’ when
asked about the current or past presence of urolithiasis.
They were considered negative, although two of them
have had gravel-colic syndrome and six have had renal
colic. One of the subjects who did not know if he had
lithiasis was under 20 years and the rest were classified
among the other age groups.
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Table 1 shows mean ages of study subjects and their
confidence intervals according to gender and the
reported presence of urolithiasis history. In this study,
46.5% of the population were men and 53.4% women.
Median age of the whole population studied was
36.2 years, but the median for those with urolithiasis
was 50.8 years, which means that half of the patients
who reported the presence of this condition were older
than 50 years. Mean age differed significantly (P<0.01)
between patients with positive or negative stone history,
both for the whole population and for each sex. How-
ever, no statistically significant differences in age were
found between sexes in each group (stone positive or
stone negative patients). For those with a positive
urolithiasis history, the man/woman ratio was 1:19.

The lifetime prevalence rate of urolithiasis history for
both sexes was 3.96% (CI 2.80–5.12%, Table 2). All the
subjects who had reported current or past presence of
lithiasis had confirmed the diagnosis with a physician;
58.1% had seen the calculus either radiographically or
sonographically, and 44.1% had passed calculus in the
urine. The lifetime prevalence rate was 4.35% in men (CI
2.57–6.12%) which was slightly higher but not signifi-
cantly different from the 3.62% seen in women (CI 2.10–
5.14%).

In subjects over 19 years of age, disease prevalence
rate was 5.14%: 5.98% for men (CI 3.41–8.55%) and
4.49% for women (CI 2.61–6.37%). This difference was
not significant and the relative risk was 1.33. The prev-
alence rates vary from 0% in the younger group to
7.79% in the ‡60 age group, and increased gradually
with age. Differences were not significant between sexes
in the diverse age groups. The last age interval included
13 subjects over 80 years, one of whom had a positive
urolithiasis history confirmed. No cases of current or
past urolithiasis history were reported in subjects less
than 20 years.

Discussion

As far as we know, this is the first epidemiological study
of urolithiasis prevalence in Argentina. The lifetime
prevalence of urolithiasis in the general population of
Buenos Aires, the federal district of Argentina, was
3.96%, with a higher rate in males (4.35%) than in
females (3.62%). However, this difference was not
statistically significant.

The relative risk for males was 1.19 compared with
females, which indicates that the probability of

developing lithiasis is 19% higher in men. This is
similar to the prevalence found by Serio 1.25 [9] and
by Borghi 1.5 [5], but significantly lower than that
reported at the Consensus Conference 4 [2]. In a
previous series from our group we also found that the
male female ratio was 1.4:1 and not very different
from the one found in the present study [16]. We
think that in western societies, lifestyle changes in fe-
males (working activity, type of diet fluid consumption
etc.) have made them more prone to urolithiasis than
before.

In subjects over 19 years, disease prevalence rate was
5.14%: 5.98% for men (CI 3.41–8.55%) and 4.49% for
women (CI 2.61–6.37%). This difference was not sig-
nificant and the relative risk was 1.33. The prevalence
rate herein obtained compares very well with Borghi’s [5]
findings between 5.3 and 6.1% from Northern Italy. The
rate did not differ significantly from the 5% found by
Vahlensieck [10] in the group over 18 years, or from the
5.2% found in the US [11] in the 20–74 age group, in the
period 1988–1994.

No marked differences were observed between the
rate found by Soucie [17] in white men (8.9%, CPS II
and 7.5%, NHANES II) and that reported in our study
in the same population (6.9%). Similarly, Soucie [17]
reported a rate of 3.4% (CPS II) and 4.1% (NHANES
II) for the female population, compared with 5.46%
found in our study.

The rate of 4.2% found by Robertson [18] in men
‡18 years compares very well with the 5.98% seen in our
study in the same age and sex group. No case of
urolithiasis was reported in subjects less than 20 years.
Urinary stone disease is a relatively infrequent disease in
children from developed countries. In different series of
patients with renal lithiasis of all ages, prevalence in
children varies from 2 to 2.7% [5, 10]. This could be the
reason why other authors only studied subjects over 19
years [5, 9, 11, 12]. The fact that we did not find lithiasis
among children and adolescents in this study does not
mean that there are no cases in this age group. The
confidence interval for both men and women in the 0–19
age interval was 0–1.89.

The prevalence of urolithiasis increases with age both
in men and in women, which is consistent with the
findings reported by other authors [6, 18]. Therefore, the
difference in the mean and median age between those
with stone history and those without it is worth men-
tioning.

The major limitation in our study is that our
questionnaire did not take into consideration epidemi-

Table 1 Mean age and confidence intervals according to gender and the reported presence of urolithiasis history

Stone history Males Females Total

n �X 95% CI n �X 95% CI n �X 95% CI

Yes 22 51.7 45.6–57.7 21 53.0 45.1–60.9 43 52.3 47.6–57.1
No 484 34.5 32.7–36.2 559 38.0 36.4–39.6 1043 36.4 35.2–37.6
Total 506 35.1 33.4–36.8 580 38.5 36.9–40.1 1086 36.9 35.8–38.1
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ological risk factors such as diet, climate and other
environmental factors (as work activity, socioeconomic
condition, etc.). Because of this, we cannot use them to
explain differences prevalent in other studies.

We think this simple study contributes to the
knowledge of the prevalence of lithiasis in a crowded
area in our country, as in the autonomous city of Buenos
Aires. This epidemiological study gives us a better
knowledge of the distribution of this condition in our
population, allowing an estimation of its impact on
society and the future instrumentation of better pre-
vention programs.
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