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Introduction Urolithiasis is a recognised disease of prevalence, and although not common, fatal sequelae
can occur. There are few studies with population-based data that provide an overview of the mortality
burden associated with this condition. Our aim was to perform an update based on national data from
England and Wales.

Material and methods A search was performed of the database available through the Office of National
Statistics (ONS), which collates relevant information from all death certificates in England and Wales.

The cause of death is classified according to the conditions listed in the International Classification of Dis-
eases, Tenth Revision (ICD-10). The codes N 20-23 were utilised. Data were collected on gender, location
in the upper or lower urinary tract, and age.

Results Over the 23-year period, 3717 deaths caused by urolithiasis were recorded. The male-to-female
ratio was 1:1.4. However, this gender gap steadily closed over time. The mean number of deaths per
year was 161 (range: 98-308 year), and this gradually increased over the study period. By 2021, uroli-
thiasis accounted for 0.1% of deaths in England and Wales. Over half of the deaths (64.9%) were

in persons aged >75 years, while the mortality rate in persons under 50 years old was less than 4%.
0.1% of the deaths occurred in children under 15 years of age, and these were all females.

Conclusions The number of deaths caused by urolithiasis has increased in England and Wales. Although
mortality is higher among females, this gender gap is narrowing.
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INTRODUCTION

Urolithiasis is recognised as a disease of prevalence,
and approximately 10% of persons in Europe will
experience a stone event during their lifetime [1].
While it is grouped as a benign urological condi-
tion, urolithiasis is well known to have the potential
to result in serious illnesses such as sepsis. Howev-
er, while there are many studies reporting the inci-
dence and prevalence of urolithiasis at a population-
based level, there are surprisingly few that focus
on the mortality rates associated with this condition.

Cent European J Urol. 2023; 76: 141-143
doi: 10.5173/ceju.2023.054

The few studies that do exist mostly focus on mortality
after endourological surgery, and relatively few have
been performed at a population-based level [2, 3].

In light of the lack of studies reporting mortality asso-
ciated with urolithiasis, our aim was to perform an up-
date based on national data from England and Wales.

MATERIAL AND METHODS

A search was performed of the database available
through the Office of National Statistics (ONS) as
well as previous publications of archived data [4, 5].
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The ONS organisation collates relevant information
from all death certificates in England and Wales. The
cause of death is classified according to the condi-
tions listed in the International Classification of Dis-
eases, Tenth Revision (ICD-10). Given that all the
information was anonymised at source and freely
available to the public, ethical approval was not
deemed to be required. Data were available between
the years 1999 and 2021. The ICD-10 codes N 20-23
were utilised. Data were collected on gender, location
in the upper or lower urinary tract, and age. Data
on the latter were only available from 2013 to 2021.

RESULTS

Over the 23-year period, 3717 deaths caused by uro-
lithiasis were recorded, with a male-to-female ratio
of 1:1.4. During the study period, the male-to-female
ratio decreased from 1:1.7 to 1:1.1. The mean num-
ber of deaths per year was 161 (range: 98-308 year).
There was a steady increase in the number of deaths
recorded per year (Figure 1). From 1999 to 2006
it increased by 0.4 deaths per year, from 2007 to 2014
it increased by 5.1 deaths per year, and from 2015
to 2021 it increased by 19.1 deaths per year. This
gradual increase in the absolute number of deaths
meant that by 2021 0.1% of all deaths in England
and Wales were caused by urolithiasis. This was the
first time this level had been reached. 7.5% of all
stones were located in the lower urinary tract (LUT),
and the remainder were located in the upper urinary
tract (UUT). In this group, males were more likely
to be affected, with a male-to-female ratio of 2.9:1.
Since 2013, 64.9% of deaths were in persons aged
>75 years. The mortality rate in persons under
50 years old was less than 4%. 12.12% of deaths oc-
curred in persons aged > 90 years. When broken down
into 5-year periods and by gender, the highest pro-
portion of deaths occurred in females (18.35%) aged
85-89 years and in males (20%) aged 80-84 years.
0.1% of deaths occurred in children (all females) un-
der 15 years of age. Apart from one case, all other
persons were residents of England and Wales. The
highest proportion of deaths (34.3%) due to lower
urinary tract stones was in people between 85 and
89 years old.

DISCUSSION
Key findings

The absolute number of deaths caused by uroli-
thiasis in England and Wales has increased over
the past quarter century. This has been mirrored
by an increase in the percentage of total deaths
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Figure 1. Trends of absolute numbers of deaths due to stone
disease over time.

caused by urolithiasis, which reached 0.1% in 2021.
As a reference, cancer (all malignant neoplasms) ac-
counted for 24.7% of all deaths in England and Wales
in that same year. Elderly patients (>75 years old)
represent the group with the highest percentage
of deaths (64.9%).

A recent analysis of United Kingdom hospital epi-
sode statistics (HES) revealed that the number
of UUT stone episodes has increased overall [6].
While this rate was static among persons of work-
ing age, it increased by 9% among those aged
>60 years. Management of urolithiasis in the el-
derly is clinically challenging. In a population-
based study by Penniston et al., the authors found
2 peaks in stone incidence, between 60 and 64 years
old and between 80 and 84 years old [7]. In a study
of 1590 stone formers, Krambeck et al. found
that with increasing age, the clinical presentation
of a stone episode was more likely to be atypical
pain or no pain. Endourological intervention can
also be associated with a higher morbidity profile,
especially in patients with poorer functional sta-
tus [8]. A recent study reporting outcomes of ure-
teroscopy (URS) in patients >85 years old found the
overall postoperative complication rate to be 41%,
and the mortality rate at 12 months was 23% [9].
Diagnosing and treating urolithiasis in the elderly
can therefore be complex. Given the ageing popula-
tion, clinicians are likely to be faced with such deci-
sions more frequently.

Multiple studies have recorded a gender gap in terms
of the prevalence of urolithiasis in males and females
[10]. While this has traditionally been estimated
at 3:1 (males:females), evidence suggests that this
difference is now narrowing [11]. However, while
fewer females may be affected by stone disease, they
are at higher risk of complications after endourologi-
cal intervention [12]. Sepsis accounts for over 50%
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of patients who die after URS [13]. In an analysis
of infectious complications after URS based on over
70,000 cases, 0.5% had a critical care admission, and
the mortality rate was 0.18% [14].

Limitations and strengths

Several limitations are present: Registration of the
data did not specify if urolithiasis was a primary
or secondary cause of death. It is not known wheth-
er any of these events were related to an operation.
In addition, the range of parameters available for
collection and subsequent analysis was limited.
The accuracy of death certificates for the coding of
urolithiasis must also be considered, and whether
it can be relied upon. A previous study was per-
formed by Turner et al., in which the authors eval-

uated the death certificates of patients in a pros-
tate cancer trial in the United Kingdom [15]. Each
of them (n = 1236) was reviewed by an expert panel,
and an overall accuracy rate of 92% was recorded.
These data offer a unique insight into the mortal-
ity related to urolithiasis on a national level, which
is currently underreported globally.

CONCLUSIONS

The number of deaths caused by urolithiasis has in-
creased in England and Wales. Although mortality is
higher among females, this gender gap is narrowing.
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