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Abstract

Introduction: The aim of this study was to explore the chron-
ological trends in clinical features and utilization of health-
care resources for hospitalized patients with urolithiasis in
China. Methods: Patients with urolithiasis were extracted
from the Hospital Quality Monitoring System, a national da-
tabase of hospitalized patients in China, based on the Inter-
national Classification of Diseases, Tenth Revision, codes.
Variables including demographic characteristics, comorbid-
ities, treatment modalities for urolithiasis, length of hospital
stay, and expenditures were collected and analyzed. Re-
sults: Among 79.8 million hospitalized patients, 3.5 million
were diagnosed with urolithiasis with an increasing trend
(from 3.0% in 2013 to 4.0% in 2018). Most of these patients
had upper urinary tract calculi (76.6% in 2013 and 81.7% in
2018). Middle-aged patients (46-65 years) constituted the
largest proportion with a stable trend (from 46.9% in 2013 to
48.8% in 2018), while the proportion of older patients (>65

years) showed an increasing trend (from 23.7% in 2013 to
27.4% in 2018). The percentages of gout/hyperuricemia, hy-
pertension, diabetes, and cardiovascular disease among the
hospitalized patients with urolithiasis increased steadily,
with the sharpest increases in patients from rural areas.
Overall, 656,952 patients (18.9%) received surgical interven-
tions for urolithiasis. The proportions of ureteroscopy and
extracorporeal shockwave lithotripsy increased steadily dur-
ing the 6-year study period, with simultaneous decreases in
open surgery and percutaneous nephrolithotomy. The me-
dian length of hospital stay decreased from 10 days to 8
days. The cost of urolithiasis intervention accounted for 2.0%
of the total hospitalization fee in 2013 and increased to 2.7%
in 2018. Conclusions: The analysis showed an increasing
trend in the percentage of hospitalized patients with uroli-
thiasis, accompanied by an increased percentage of the total
hospitalization fee for urolithiasis intervention during the
6-year study period. Based on the increasing trends in the
proportion of older patients (>65 years) and percentages of
metabolic comorbidities among patients with urolithiasis,
an increased burden of urolithiasis on the healthcare system

in China is anticipated. © 2022 The Author(s).
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Introduction

Urolithiasis is a common urological disease presenting
with symptoms such as hydronephrosis, urinary tract in-
fection, hematuria, and lumbago that can eventually in-
duce development of chronic kidney disease and renal
function decline [1]. The incidence and prevalence of
urolithiasis have steadily increased in developed coun-
tries as well as developing countries during the past few
decades [2]. The prevalence of kidney calculi verified by
ultrasonography examination was 6.4% in the latest na-
tionwide Chinese survey conducted in 2013-2014, with
approximately one in every 17 Chinese adults affected [3].
Due to its high prevalence and recurrence rate, interven-
tions for urolithiasis represent a significant burden on
healthcare systems worldwide.

Epidemiological studies indicated that aging, dietary
factors, and metabolic diseases such as diabetes, obesity,
hypertension, and metabolic syndrome were associated
with the incidence of urolithiasis. For example, the rising
prevalence of urolithiasis in the USA has been linked to
increasing rates of obesity, diabetes, and metabolic syn-
drome in the country [4-6]. Meanwhile, obesity was
identified as a shared risk factor for the incidence of kid-
ney calculi in both men and women in two prospective
cohorts: the Shanghai Women’s Health Study and the
Shanghai Men’s Health Study [7]. Recently, it was report-
ed that new onset of hypertension, diabetes, and obesity
was strongly associated with an increased risk of kidney
calculi development in the prospective Qingdao Port
Cardiovascular Health Study [8]. Lifestyle and dietary
habits have greatly changed with the industrialization of
China during the last several decades, and dramatically
increased prevalence of noncommunicable diseases such
as obesity, hypertension, diabetes, metabolic syndrome,
and cardiovascular disease has been observed [9]. At the
same time, China has become an aging society [10]. We
hypothesize that these changes may bring about substan-
tial changes to the problem of urolithiasis in China. It
would be optimal to conduct another population-based
nationwide survey on the incidence and prevalence of
urolithiasis to test this hypothesis. However, based on the
time and economic cost required for such a study, we
chose to investigate the issue by analyzing data from the
Hospital Quality Monitoring System (HQMS) over a
6-year period (2013-2018). We aimed to evaluate the
chronological trends in the frequency and characteristics
of hospitalized patients with urolithiasis and the chang-
ing patterns in surgical intervention modalities for treat-
ment of calculi and associated expenditure.
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Materials and Methods

Data Source

Hospital discharges between January 1, 2013, and December
31,2018, were extracted from the HQMS, a national database con-
taining standardized electronic inpatient discharge records for ter-
tiary hospitals in China. Under the administration of the National
Health Commission of the People’s Republic of China, tertiary
hospitals in China have mandatorily and automatically submitted
daily electronic discharge records to the HQMS since January 1,
2013.

The front page of each discharge record includes the inpatient
diagnoses, demographic characteristics, procedures, and expendi-
tures per hospitalization. All diagnoses are encoded using the In-
ternational Classification of Disease, Tenth Revision (ICD-10). All
procedures are encoded using the International Classification of
Diseases, Ninth Revision, Clinical Modification.

For the present study, we enrolled patients with urolithiasis
identified by ICD-10 codes. For patients with multiple admissions,
only the first admission was included in the analysis. Patients were
excluded if they lacked an identification number or were <18 years
of age. Urban/rural residency was identified by the type of health
insurance (basic or free medical insurance for urban residency;
new rural cooperative medical care for rural residency). The Ethics
Committee of Peking University First Hospital approved the
study.

Patient Characteristics

The patient characteristics, including age, sex, residency, ex-
pected source of payment, type of admission, intensive care unit
stay, diagnoses, length of hospital stay, and expenditure, were ex-
tracted from the front page of the medical records.

Definition

The ICD-10 codes for the discharge diagnoses were used to
identify inpatients with a primary or secondary diagnosis of uri-
nary tract calculi (relevant ICD-10 codes in online suppl. Table S1;
see www.karger.com/doi/10.1159/000527967 for all online suppl.
material) between January 1, 2013, and December 31, 2018. Upper
urinary tract calculus was defined as a calculus located in the kid-
ney and/or ureter. Lower urinary tract calculus was defined as a
calculus located in the bladder and/or urethra. Diagnosis of vari-
ous comorbidities, including gout and/or hyperuricemia, cardio-
vascular diseases, hypertension, diabetes, and obesity, was based
on the ICD-10 codes extracted from the front page (online suppl.
Tables S2-S6). Within the identified population, we searched for
patients who underwent interventions for urinary tract calculi (rel-
evant International Classification of Diseases, Ninth Revision,
Clinical Modification codes in online suppl. Tables S7).

Statistical Analysis

Data from January 1, 2013, to December 31, 2018, were used to
assess the temporal trends in patient proportions, background
characteristics, and management. Frequencies and proportions
were generated for categorical variables. The proportion of upper
urinary tract calculi was calculated as the number of patients with
upper urinary tract calculi divided by the total number of uroli-
thiasis patients. Similar calculations were performed for the pro-
portions of lower urinary tract calculi, urinary calculi unspecified,
kidney calculi, ureteral calculi, and kidney and ureteral calculi. The
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Fig. 1. Flowchart of patients’ enrollment.

percentages of comorbidities were calculated as the number of pa-
tients with each comorbidity divided by the total number of uroli-
thiasis patients. The proportions of interventional procedures
were calculated as the number of patients with each procedure di-
vided by the total number of interventional procedures. The fre-
quency of urolithiasis patients among the tertiary hospital inpa-
tient population was calculated as the number of patients with uro-
lithiasis divided by the number of tertiary hospital inpatients in
each year. The frequency of urolithiasis patients among the inpa-
tient population in various regions was calculated as the number
of patients with urolithiasis divided by the number of tertiary hos-
pital inpatients in relevant geographical regions (south, central,
southwest, east, northwest, northeast, and north). The total fre-
quency of urolithiasis patients among the whole inpatient popula-
tion was calculated as the proportion of urolithiasis patients in
tertiary hospitals multiplied by the proportion of inpatients in ter-
tiary hospitals to the total number of inpatients in China, which
was obtained from the China Statistical Yearbook. Continuous
data were presented as the mean + standard deviation or as the
median (interquartile range) for highly skewed variables. Categor-
ical variables were presented as the proportion. One-way ANOVA
or the Kruskal-Wallis test was used to compare continuous vari-
ables and ¥ test was used to compare categorical variables. A two-
sided value of p < 0.05 was considered statistically significant. All
analyses were conducted using SAS software version 9.4 (SAS In-
stitute, Cary, NC, USA).

Results

Demographic Data

Between January 1, 2013, and December 31, 2018, 4.8
million patients were hospitalized with a diagnosis of uri-
nary tract calculi. After deduplication and exclusion of
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patients who lacked an identification number or were <18
years of age, we identified 3,477,178 patients who were
eligible for the analysis, representing 3.6% of the total ad-
missions (Fig. 1). As shown in Table 1, the frequency of
admission with a diagnosis of urolithiasis increased mod-
erately but steadily during the study period in the tertiary
hospitals, from the lowest rate of 3.0% in 2013 to the high-
est rate of 4.0% in 2018, while the proportion of patients
with urolithiasis relative to the total number of inpatients
in China remained relatively stable. The top three regions
with the highest proportions of inpatients with urolithia-
sis were the south, central, and southwest. Patients with a
diagnosis of upper urinary tract calculi constituted the
majority of the urolithiasis cases over the 6-year study
period, ranging from 76.6% in 2013 to 81.7% in 2018
(Fig. 2a). A subset analysis of patients with upper urinary
tract calculi revealed that the proportion of kidney cal-
culi increased steadily during the 6-year study period, ac-
companied by a decrease in the proportion of ureteric
calculi only, while the proportion of both renal and ure-
teric calculi remained relatively stable (Fig. 2b).

Overall, 2.2 million hospitalized men had urolithiasis,
constituting the majority (64%) of the cases diagnosed
with urolithiasis. The temporal trend in the male-to-fe-
male ratio among hospitalized patients with urolithiasis
was relatively constant during the study period (Table 1).

The mean age of the patients with urolithiasis re-
mained constant at 55 years during the study period.
Middle-aged patients (46-65 years) constituted the larg-
est proportion of hospitalized patients with urinary tract
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Table 1. General data of hospitalized patients with urolithiasis

2013 2014 2015 2016 2017 2018

Number 303,591 512,143 612,531 706,282 705,429 637,202
Frequency? (%) 3.0 3.3 3.5 3.6 3.8 4.0
Frequency® (%) 0.2 0.3 0.3 0.3 0.3 0.3
Age (years) 54.1+15.2 54.6+15.1 55.0+15.1 55.3+£15.0 55.6+15.0 55.9+14.9
Age group (%)*

18-45 29.4 27.8 26.7 25.8 24.8 23.8

46-65 46.9 47.5 47.9 48.2 484 48.8

>65 23.7 24.6 254 26.1 26.8 274
Males (%) 63.8 63.6 63.8 63.8 63.9 63.7
Region (%)

South 4.0 43 47 47 47 47

Central 3.2 33 3.7 4.1 4.1 4.5

Southwest 39 44 46 46 4.5 4.0

East 1.5 1.6 1.7 1.7 2.0 2.1

Northwest 1.5 1.6 1.7 1.7 2.0 2.1

Northeast 1.6 1.7 1.7 1.8 1.8 1.9

North 1.0 1.1 1.3 1.3 14 1.5

2 The proportion of urolithiasis patients to the inpatient in tertiary hospitals. ® The proportion of urolithiasis
patients to the total number of inpatients. * p < 0.001.

3 Urinary calculus unspecified
1 Lower urinary tract calculi
B2 Upper urinary tract calculi

Proportion(%)

W > 0 0 R
S A S S A S

b
100
[ Kidney and ureteral stones

Iy =1 Ureteral stones
_g EE Kidney stones
£ 50
[=3
2
o
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Fig. 2. Proportion of hospitalized patients with urolithiasis stratified by calculi location from 2013 to 2018.

calculi, and this proportion remained largely unchanged
during the study period. Age trend analyses revealed an
increasing trend in the proportion of older patients (>65
years) with urolithiasis, from 23.7% in 2013 to 27.4% in
2018. Conversely, there was a decreasing trend in the pro-
portion of younger hospitalized patients with urolithiasis
(Table 1). Table 2 shows the chronological changes in the
sex- and age-related percentages of upper urinary tract
calculi during the 6-year study period. In men, the peak
age shifted from the 41- to 60-year-old group to the 51- to
70-year-old group. In women, the peak age remained sta-
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ble in the 51- to 60-year-old group, while the secondary
peak age shifted from the 41- to 50-year-old group to the
61- to 70-year-old group.

Figure 3 shows the temporal trends in the percentages
of comorbidities in the patients with urolithiasis during
the 6-year study period. The percentages of gout/hyper-
uricemia and cardiovascular disease increased markedly
among patients with urolithiasis (42% increase from 4.5%
in 2013 to 6.4% in 2018 and 33.7% increase from 14.5%
in 2013 to 19.4% in 2018, respectively). The percentages
of diabetes and hypertension also increased but to lesser
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Table 2. Chronological trend of upper

urinary tract calculi stratified by sex and 2013 2014 2015 2016 2017 2018
age over the 6-year period
Men (%)
18-30 6.8 6.3 6.0 58 55 52
31-40 13.2 12.2 11.6 1.1 10.7 10.7
41-50 234 22.2 21.6 21.0 204 19.9
51-60 23.1 23.7 24.1 243 244 247
61-70 18.8 20.3 21.2 22.1 22.7 23.2
71-80 11.2 1.7 1.7 11.8 12.0 12.0
>80 35 3.6 4.0 4.0 43 43
Women (%)
18-30 7.5 7.0 6.8 6.5 6.1 57
31-40 10.9 10.3 9.8 9.5 9.5 9.5
41-50 22.6 219 20.7 19.9 19.3 19.0
51-60 25.2 254 255 255 25.7 256
61-70 19.3 20.5 214 223 226 23.2
71-80 11.2 11.3 1.7 11.9 12.1 123
>80 33 3.6 4.1 43 4.7 4.7
a Gout/hyperuricemia b Cardiovascular diseases ¢ Hypertension
84 25+ 35+
. B .
g . g T gal I
§ k"’f_,_._.rt’/'—rﬂ E 154 r-"""""_'f*_ﬂ_ T E /*"H
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Fig. 3. Prevalence of comorbidities in hospitalized patients with urinary tract calculi from 2013 to 2018.

degrees (21% increase from 12.3% to 14.9% and 20.7%
increase from 24.1% to 29.1%, respectively). The propor-
tion of obesity remained relatively stable at approximate-
ly 0.1-0.2% during the study period. Further analysis
showed that the percentages of these comorbidities in-
creased in both urban and rural patients with urolithiasis

Trends of Urolithiasis in China

during the 6-year study period, with sharper increases ob-
served in rural patients.

Procedural Data
656,952 patients (18.9%) received surgical interven-
tions for urolithiasis. We conducted subgroup analyses of

Kidney Dis 2023;9:49-57
DOI: 10.1159/000527967

53



Total 18-45y
60 60
—-e— Open surgery
_ ‘—_‘/r/"‘r/‘ ‘—_/"‘_"/‘ -= PCNL
£ 404 2 404 -a Ureteroscopy for stones
=]
8 S —~ ESWL
£ M t ."\F\._\'\-
2 2
o 20 9 20-
B} P S * ‘>-~—~::.”::'
0 Ll I I 1 1 1 1 ] I I I 1 1 I 1
2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
Years Years
46-65y >65y
60 60+
- Open surgery
‘_./r/‘—-//‘ = PCNL
& 404 & 404 -~ Ureteroscopy for stones
S S w - ESWL
£ et — . £
(=] (=]
o o
o' 20- o 20
B} :‘.:b—{z; " K
0 I I I I I T 1 0 I I T I 1 Ll 1
2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
Years Years

Fig. 4. Proportion of interventional procedures for upper urinary tract calculi in hospitalized patients from 2013 to 2018.

the inpatients who received interventions for urolithiasis.
Asshown in online suppl. Table S8, these patients showed
similar chronological trends in the age proportions and
comorbidity prevalence to the whole population. Figure
4 shows the temporal trends in the choices of interven-
tional treatments for upper urinary tract calculi during
the 6-year study period. Overall, there were significant
declines in the proportions of open surgery (58.9% reduc-
tion) and percutaneous nephrolithotomy (17.5% reduc-
tion). Performance of extracorporeal shockwave litho-
tripsy (ESWL) increased from 6.1% in 2013 to 10.7% in
2018 and surpassed the performance of open surgery
from 2016. The proportion of ureteroscopic lithotripsy
increased steadily (18.4% increase) during the study pe-
riod. The temporal trends in the choices of intervention-
al treatments were similar to those in the total population
when stratified by age (Fig. 4) and comorbidities (online
suppl. Fig. S1). Analyses showed that adoption of ESWL
increased for treatment of both ureteric calculi and kid-
ney calculi (online suppl. Table S9). A major increase in
ureteroscopic lithotripsy adoption was observed for treat-

54 Kidney Dis 2023;9:49-57
DOI: 10.1159/000527967

ment of kidney calculi, while the proportion of uretero-
scopic lithotripsy for treatment of ureteric calculi re-
mained stable during the study period (online suppl. Ta-
ble S9). We further analyzed the relationships of
interventions with age and comorbidities (online suppl.
Table S10). Patients who received open surgery were rel-
atively older and had higher percentages of hypertension
and cardiovascular disease comorbidities, while patients
who received ESWL were the youngest and had low fre-
quencies of all comorbidities except for gout.

During the study period, there was an ongoing trend
toward shorter hospital stays for patients who received
interventions for urolithiasis (Table 3). The percentage of
expenditure for urolithiasis treatments relative to the to-
tal annual expenditure for hospitalization increased from
2.0% in 2013 to 2.7% in 2018. The expenditure for uroli-
thiasis treatment increased from 15,800 yuan to 18,500
yuan per hospitalization as well.
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Table 3. Information of interventional procedures for urolithiasis

2013 2014 2015 2016 2017 2018
Interventional frequency (%) 236 225 21.5 209 18.5 17.6
Cost percentage of urolithiasis intervention (%) 2.0 2.2 24 2.5 2.6 2.7

Expenditure per urolithiasis hospitalization
(1,000 RMB), median (Q1, Q3)

Length of stay (days), median (Q1, Q3) 10(7,15)

15.8(11.3,21.8) 16.4(11.4,22.8) 17.3(12.1,24.0) 17.8(12.1,24.7) 17.6(12.1,24.2) 18.5(12.6, 25.1)
10(7,14)

10(7,14) 9(6,13) 9(6,13) 8(5,12)

Discussion

Using data from a large national inpatient database
from 2013 to 2018, we determined the temporal trends in
the frequency and characteristics of hospitalized patients
with urolithiasis, as well as the interventional procedure
choices and expenditures in China for the first time. We
observed a trend toward increased frequency of urolithia-
sis among hospitalized patients during the study period.
The percentages of metabolic comorbidities among pa-
tients with urolithiasis increased during the 6-year study
period, together with the proportion of older patients (>65
years). In addition, less invasive procedures were adopted
more frequently as time progressed, accompanied by
shortening of the hospital stay and increased expenditure.

Clearly, our results cannot be used to estimate the true
incidence or prevalence of urolithiasis in China because
not all patients with urolithiasis would be symptomatic
and require further evaluation and/or treatment in hos-
pitals. In fact, as shown in the present study, only approx-
imately 20% of hospitalized patients with urolithiasis
were admitted for interventions per se, while the others
were admitted for treatment of other diseases and had
urolithiasis as a comorbidity. However, the unique point
of the present study is its provision of chronological
trends in the annual changes in percentages of urolithiasis
cases in a relatively defined and representative cohort,
which would not be found in cross-sectional epidemio-
logical surveys. We found that the percentage of patients
with urolithiasis among hospitalized patients increased
annually in the present study.

Of particular interest is the finding that the percent-
ages of comorbidities, including diabetes, hypertension,
gout, obesity, and cardiovascular disease, among patients
with urolithiasis, increased annually during the study pe-
riod. Epidemiological studies suggested that these non-
communicable chronic diseases were associated with the
incidence of urolithiasis. It is important to note that the
prevalence of these noncommunicable chronic diseases

Trends of Urolithiasis in China

has greatly increased during the past few decades in the
Chinese population, which may be attributed to the
marked changes in lifestyle, including dietary habits, and
the accelerating progress of population aging in China.
The prevalence of diabetes was only 2.5% in the 1990s but
increased to 9.7% in 2007-2008 and 11.6% in 2010 [11-
13]. Similar trends have been observed for hypertension,
obesity, and metabolic syndrome, among others [9, 14-
16]. The surging prevalence of these diseases may have
substantial effects on their related comorbidities as a con-
sequence. For example, chronic kidney disease related to
diabetes has become more common than chronic kidney
disease related to glomerulonephritis in both the general
population and hospitalized patients in China since 2011,
a finding that is preceded by decades of increasing diabe-
tes prevalence [17]. Therefore, it is conceivable that the
prevalence of urolithiasis will also continue to increase in
China in the coming years if the increasing trends in these
metabolic diseases persist. Since the development of uri-
nary tract calculi is potentially preventable by appropriate
control of metabolic risk factors, we need to consider how
to improve the management of urinary calculi by educat-
ing people to change their lifestyles appropriately to re-
duce the risks of both metabolic disease and calculi dis-
ease.

Another finding of the present study is that the pro-
portion of older patients with urinary tract calculi in-
creased during the 6-year study period. Older patients
(>65 years) comprised 23.7% of all inpatients with uroli-
thiasis in 2013 but increased to 27.4% in 2018. This ap-
pears to contrast with the observation of an increasing
prevalence of urolithiasis in younger populations [18, 19],
which was attributed to global warming, dietary habit al-
terations, and increased metabolic risk factors, such as
obesity, among younger populations in recent years [3,
20]. One possible reason is that China is rapidly becoming
an aging society [21]. Given that the present study only
involved inpatients and older people were more likely to
be admitted for evaluation and treatment of various co-
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morbidities, this may have increased the chance for uro-
lithiasis detection on routine examinations after admis-
sion. We also observed that the peak age for urolithiasis
moved toward older age groups for both men and women
in the present study, consistent with the finding that ag-
ing per se was a risk factor for urinary calculi. We con-
sider that these findings at least partly reflect an ongoing
change in the demographic burden of urinary tract cal-
culi in China that requires more attention. As mentioned
earlier, China is experiencing accelerated population ag-
ing, and this change may exert more influence on the Chi-
nese healthcare system in the near future [10].

We noted that the regional distribution of urolithiasis
did not change much during the 6-year study period. The
south, central, and southwest regions had higher propor-
tions of urolithiasis inpatients than the east, northwest,
northeast, and north regions, in accordance with the ob-
servations from previous studies. This may be related to
the elevated temperatures and many hours of sunshine as
well as some dietary habits in these regions [22, 23].

The present analysis showed an increase in the propor-
tion of kidney calculi during the 6-year study period,
while the proportion of ureteric calculi declined. Interest-
ingly, analysis for the trends in delivery of care for uroli-
thiasis showed a trend toward decreased adoption of pro-
cedures specific to kidney calculi such as open surgery
and percutaneous nephrolithotomy during the 6-year
study period, which differed from the trends found in de-
veloped countries [24, 25]. Meanwhile, the proportions of
ureteroscopic and ESWL procedures increased during
the study period. These findings reflect the increasing
availability of both equipment and experienced special-
ists for less invasive procedures such as ureteroscopy and
ESWL in China in recent years. On the one hand, adop-
tion of minimally invasive procedures can make the treat-
ment more effective with fewer complications and faster
recovery and shorten hospital stays as shown in the pres-
ent analysis. On the other hand, this adoption can in-
crease the total costs, which may partly explain the differ-
ences in procedures adopted among different countries,
considering the different medical care systems and reim-
bursement policies involved. From this point of view,
there is a need for Chinese urologists to optimize the pro-
cedure options for urolithiasis, trying to balance econom-
ic pressure, patient recovery, and hospital stay.

The strength of the present study is that we evaluated
all admissions with diagnosis codes for urinary tract cal-
culi as either a primary or secondary diagnosis in the in-
patient database. This helped to create a comprehensive
evaluation of the temporal trends in the percentages and
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characteristics of patients with urolithiasis in the present
analysis, which was not fully reported in previous cross-
sectional studies. However, the present study has a num-
ber of limitations that should be considered when inter-
preting the results. First, the nature of the dataset means
that the true prevalence of urolithiasis cannot be extrapo-
lated from the percentage of urolithiasis cases among
hospitalized patients in the present study. Furthermore, a
causality analysis between metabolic diseases and uroli-
thiasis incidence could not be conducted. Second, only
data for patients admitted to tertiary hospitals are includ-
ed in the HQMS. Data for patients with urolithiasis treat-
ed solely in secondary or community hospitals are not
captured and included in the HQMS, which may confer
bias on the analysis. Third, the findings regarding the use
of ESWL in the present study may underestimate the total
use of this procedure in China because the procedure may
be performed in outpatient departments in some hospi-
tals. Fourth, the study cannot provide any detailed infor-
mation on calculi composition analysis, calculus burden
or size, and morbidity of treatments.

In summary, the present study examined temporal
trends (2013-2018) in demographic and clinical features
among hospitalized patients with urinary tract calculi in
China. The findings of increased percentages of metabol-
ic comorbidities as well as the increased proportion of
older patients during the study period signify an antici-
pated increase in the burden of urolithiasis in China in
the near future. Not only improvements in surgical inter-
vention procedures but also efforts to prevent the con-
tinuous increase in metabolic diseases should be integrat-
ed to improve the management of urinary calculi.
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