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Abstract

Introduction: The routine use of urodynamic studies (UDS)
has been questioned. Additionally, the material and person-
nel costs are poorly remunerated. We aimed to analyse the
UDS utilization in Germany. Methods: We analysed UDS per-
formed by hospitals based on quality reports from 2013 to
2019. A representative sample of 4 million insured persons
was used to estimate outpatient UDS utilization from 2013
to 2018. Results: There was an overall decrease of 14% in
UDS in Germany from 2013 to 2018 (60,980 to 52,319; p =
0.003). In the outpatient sector, there was a slight non-con-
tinuous drop of 11% from 34,551 to 30,652 from 2013 to
2018 (p = 0.06). UDS utilization in hospitals decreased by
26% from 26,429 in 2013 to 19,453 in 2019 (p = 0.004). Uni-
versity hospitals showed a smaller decrease (3,007 to 2,685;
p = 0.02). In urology, the number of UDS (11,758 to 6,409;
p < 0.001) and the number of performing departments (328

to 263 clinics; p < 0.001) decreased. Gynaecological depart-
ments also showed a decrease in UDS (1,861 to 866; p <
0.001) and performing departments (159 to 68; p < 0.001).
However, in paediatrics, there was an increase in UDS (1,564
t0 2,192; p = 0.02). By age, the number of children remained
constant (1,371 to 1,252; p = 0.2), but there was a strong de-
crease seen in 60- to 79-year-olds (9,792 to 5,564; p < 0.001).
Conclusion: UDS appear to be less important in the indica-
tion for surgery. Despite high resource expenditure and low
remuneration, the decrease in urodynamics in the outpa-
tient sector is less pronounced, indicating a trend to perform

UDS in an outpatient setting. ©2021 The Author(s).

Published by S. Karger AG, Basel

Introduction

Urodynamic studies (UDS) provide a direct assess-
ment of lower urinary tract function by measuring rele-
vant physiological parameters. UDS can play a critical
role in the diagnosis of urinary incontinence, urge symp-
toms, neurogenic bladder, or lower urinary tract symp-
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toms (LUTS) [1, 2]. While the diagnostic value of UDS is
very high, there are some pitfalls that prevent the routine
use of UDS. A good-quality technique is needed to obtain
reliable results, preferably via standardized procedures
like those provided by the International Continence So-
ciety (ICS) [1, 3, 4]. The testing can be uncomfortable for
patients, and it carries a small risk of urinary tract infec-
tions [5]. Furthermore, the required resources of person-
nel, time, and material costs are often confronted with a
low remuneration [6]. Therefore, several studies have
been performed in the last 10 years to question the indi-
cation of UDS in specific clinical situations. The 2012
ValUE (Value of Urodynamic Evaluation) trial examined
the influence of UDS on the outcome of women with un-
complicated stress urinary incontinence (SUI) [7]. It
showed that office evaluation without UDS was not infe-
rior to evaluation with UDS for outcomes at 1 year. In
addition, the VUSIS 2 (the Value of Urodynamics before
Stress Incontinence Surgery) trial showed no inferiority
after midurethral sling operations of women with un-
complicated SUI who did not undergo UDS [8]. As a re-
sult, there were changes made in 2013 to the EAU (Euro-
pean Association of Urology) guidelines for urinary in-
continence. The recommendation to “perform UDS prior
to surgery for urinary incontinence if there are either
symptoms of overactive bladder, a history of previous
surgery, or a suspicion of voiding difficulty” was removed
[9]. The routine use of UDS in men with LUTS has also
been questioned [10]. The recent UPSTREAM Trial
(Urodynamics for Prostate Surgery Trial: Randomized
Evaluation of Assessment Methods) showed no benefit of
UDS for surgery rates or outcomes during the routine di-
agnosis of men with LUTS [11].

Because of these studies and changes to the guidelines,
there might have been a decline in UDS in recent years.
However, there are no studies to date that have examined
the trends of UDS utilization in recent years. The aim of
this study was to analyse the use of UDS in Germany over
time.

Materials and Methods

For this study, we analysed 2 data sets. To analyse the utilization
of UDS by hospitals in Germany, we used German hospitals’ qual-
ity reports. Since 2005, German hospitals have been legally obli-
gated to provide information about their work and structures in
quality reports. The quality reports include procedures that were
performed as in- and outpatients by the hospitals. Data by age and
sex are available from DESTATIS (Statistisches Bundesamt) and
included only the inpatient cases. UDS were defined by OPS (Op-
erationen-und Prozedurenschliissel) code 1-334, including codes
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Fig. 1. UDS utilization in hospitals (2013-2019) and the outpatient
sector (2013-2018).

1-334.0, 1-334.1, 1-334.2, 1-334.x, and 1-334.y. Departments were
classified by the department code (FAB - Fachabteilungsschliissel:
urology 2200, gynaecology 2400, and paediatrics 1000). Paediatrics
included paediatric surgery. Multidisciplinary centres are centres
including several disciplines. Most of these centres are centres for
patients with spinal cord injuries/paraplegics or are multidisci-
plinary neurourological centres, coded with 3700 (Miscellaneous),
2300 (Orthopaedics), or 2800 (Neurology). In the quality reports,
1-3 UDS per year are anonymized and displayed as a case number
of 3.

The quality of the hospitals’ quality reports depends on the doc-
umentation of each hospital. We checked and corrected quality
report data regarding errors in the documentation of the correct
department code (FAB). Due to a high discrepancy, there was one
correction of UDS case numbers in consultation with the respon-
sible centre (A.K.). We used the analysis tool “reimbursement.
INFO” (RI Innovation GmbH, Hiirth, Germany) to extract data on
hospital UDS utilization for the years 2013-2019. Hospitals and
departments were classified into university and non-university
hospitals according to the quality reports. For the analysis of UDS
utilization in certified pelvic floor centres, we analysed only centres
that were continuously certified by the German Continence Soci-
ety (Deutsche Kontinenz Gesellschaft e.V.) from 2013 to 2018. Due
to arestructuring of the certification process, no certifications took
place in 2019. However, we analysed the UDS case numbers of
these centres from 2013 to 2019.

To analyse the utilization of UDS by the outpatient sector, we
used health insurance data from the InGef (Institute for Applied
Health Research, Berlin, Germany) Research Database. The InGef
Research Database comprises longitudinal data from approxi-
mately 6.7 million persons insured in one of the 70 German statu-
tory health insurance plans. For this analysis, we used a sample of
approximately 4 million insured people, which is representative of
the German population in terms of age and sex. This sample has
high external validity regarding overall measures of morbidity,
mortality, and drug use [12]. Outpatient procedures were coded
according to the EBM (Einheitlicher Bewertungsmaf3stab). For
UDS utilization, we analysed EBM code 26313 for the years 2013
2018. Due to the nature of data (health insurance data and public
accessible hospital quality reports), an ethical approval was not
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Fig. 2. a, b UDS utilization depending on age and gender from 2013 to 2019.

required. We applied linear regression analyses to analyse the
trends over time. p < 0.05 was considered to indicate significance.
All calculations were performed with “IBM SPSS Statistics 27” (Ar-
monk, NY, USA).

Results

There was an overall decrease of 14% in UDS utiliza-
tion in Germany from 2013 to 2018 (60,980 to 52,319;
—2,073 £ 328 UDS/year; p = 0.003). In the outpatient sec-
tor, there was a slight non-continuous decrease of —11%
from 34,551 to 30,652 from 2013 to 2018 (—1,185 + 445;
p =0.06). In German hospitals, UDS numbers decreased
by 26% from 26,429 in 2013 to 19,453 in 2019, with an
average decrease of —1,153 + 226 UDS/year (p = 0.004)
(Fig. 1).

In the urological departments, both the number of
urodynamics performed (—45%; 11,758 to 6,409; —830 +
101 UDS/year; p < 0.001) and the number of departments
performing them (-20%; 328 to 263 clinics; —9 + 2 clinics/
year; p < 0.001) decreased. Gynaecological departments
also showed a decrease in the number of examinations
(—=53%; 1,861 to 866; —170 + 9 UDS/year; p < 0.001) and
the number of performing departments (—57%; 159 to 68;
—16 + 1 clinics/year; p < 0.001). In paediatrics, on the oth-
er hand, there was an increase in the number of UDS
(+40%; 1,564 t0 2,192; +131 + 38 UDS/year; p = 0.02) with
aslight decrease in the number of departments (—10%; 92
to 83; -2 £ 1 clinics/year; p = 0.02). Multidisciplinary cen-
tres showed a non-significant decrease (—12%; 7,061 to
6,225; —186 + 146 UDS/year; p = 0.3) from 2013 to 2019.
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From 2018 to 2019, there seemed to be a drop from 7,347
to 6,226. There was no significant change in the number
of performing multidisciplinary departments (2013: 15
departments; 2019: 14 departments) (Fig. 2).

When analysing hospital characteristics, university
hospitals showed a smaller decrease (-11%; 3,007 to
2,685; =74 + 21 UDS/year; p = 0.02) than non-university
hospitals (—28%; 23,422 to 16,768; —1,079 + 225 UDS/
year; p = 0.005). There was no significant change in the
number of performing university hospitals (2013: 34 de-
partments; 2019: 32 departments). Urological depart-
ments in a university hospital showed a smaller decrease
than non-university urological departments (-23% vs.
—-50%). There were 54 centres in Germany with a con-
tinuous certification from 2013 to 2018. Certified pelvic
floor centres showed a decrease of —22% in UDS utiliza-
tion (5,137 to 4,009; —243 + 36 UDS/year; p < 0.001).

Table 1 shows the age- and gender-dependent trends
of UDS from 2013 to 2019. There was no change in the
sex ratio of patients undergoing UDS in hospitals from
2013 t0 2019 (61% male and 39% female). Constant num-
bers were seen for children (<19 years: —9%; 1,371 to
1,252; =28 + 16 UDS/year; p = 0.2). The strongest de-
crease was seen in 60- to 79-year-olds (-43%; 9,792 to
5,564; =736 + 50 UDS/year; p < 0.001). The age group
20-39 years also showed a decrease of —21% (1,977 to
1,561; =96 + 21 UDS/year; p = 0.006), 40-59 years —33%
(5,825 to 3,925; —363 + 41 UDS/year; p < 0.001), 60-79
years —43% (9,792 to 5,564; —736 + 50 UDS/year; p <
0.001), and >80 years —35% (1,886 to 1,230; 97 * 14
UDS/year; p = 0.001) (Fig. 3).
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Table 1. Age- and gender-dependent development of UDS utilization from 2013 to 2019

Age group, years  All, % Female, % Male, %

<19 —9(-28+16 UDS/year; p =0.2) —5(-10+9 UDS/year; p =0.3) —12 (18110 UDS/year; p =0.1)
20-39 —21(-96+21 UDS/year; p = 0.006) —24 (—48+10 UDS/year; p = 0.007) —19 (=53+17 UDS/year; p = 0.03)
40-59 —33 (-364+41 UDS/year; p < 0.001) —39(-177+£17 UDS/year; p < 0.001)  —27 (—188+34 UDS/year; p = 0.003)
60-79 —43 (-736£50 UDS/year; p < 0.001) —44 (-290+20 UDS/year; p < 0.001)  —43 (-446%54 UDS/year; p < 0.001)
>80 —35(=97+14 UDS/year; p = 0.001) —32(—32+7 UDS/year; p = 0.005) —37 (6511 UDS/year; p = 0.002)

The p values describe the linear regression from 2013 to 2019.
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Fig. 3. Percentage distribution of UDS utilization in hospitals by
department from 2013 to 2019.

Discussion

There was an overall decrease of 14% in UDS utiliza-
tion in Germany from 2013 to 2018 (60,980 to 52,319). In
the outpatient sector, there was a slight non-continuous
decrease of —11% from 34,551 to 30,652 from 2013 to
2018 (p = 0.06). In German hospitals, the UDS numbers
decreased by —26% from 26,429 in 2013 to 19,453 in 2019.
In urological and gynaecological departments, both the
number of UDS performed (urology: 11,758 to 6,409; p <
0.001; gynaecology: 1,861 to 866; p < 0.001) and the num-
ber of departments performing them (urology: 328 to 263
clinics; p < 0.001; gynaecology: 159 to 68; p < 0.001) de-
creased markedly.

There are no other studies that show UDS utilization
in recent years. Five studies showed trends in the period
from 2000 to 2015. A US administrative claims database
analysis showed an increase in UDS in men from 2000 to
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2010 and a decrease from 2010 to 2012 [13]. A similar
study analysed UDS in US women, with an increase from
2000 to 2009 and a decrease thereafter until 2012 [14].
Another study analysed a 5% sample of US Medicare uti-
lization records for UDS in women. It showed an in-
creased use of UDS from 2000 to 2010. The strongest in-
crease of 144% were among gynaecologists. UDS per-
formed by urologists decreased by 3% [15]. A further US
study of a Californian female population showed a de-
cline in UDS utilization from 2010 to 2014, inconsistent
with the results of the ValUE trial [16]. A Korean study
also showed a decrease in UDS in the entire population
from 2010 to 2015 using National Health Insurance data
[17]. Our study can confirm the decreasing trend in the
period from 2013 to 2015 mentioned by the Californian
and Korean study. It furthermore shows a continuous de-
crease until 2019.

The evaluation of the total UDS numbers in German
hospitals shows stable numbers from 2013 to 2016. Only
from 2016 onwards does a decline become apparent.
Nevertheless, it is important to analyse subgroups for a
differentiated evaluation. Analysing departments, we
found continuous decreases in the 2 specialities perform-
ing incontinence surgery. Gynaecological departments
were the most affected (=53%; —169 + 9 UDS/year; p <
0.001). Urological departments are also seeing a sharp
drop (—45%; 830 = 101 UDS/year; p < 0.001). On the one
hand, we expected an influence of studies questioning
the routine use of UDS in the diagnostics of uncompli-
cated SUI in women and LUTS in men [7, 8, 10]. This
assumption is supported by the analysis of the age and
gender distribution. In women, we see the strongest de-
crease in the age groups of 40-59 and 60-79 years (—39%
and —43%), corresponding to the highest prevalence of
female SUI [18, 19]. In men, we see the strongest decrease
in age groups 60-79 and >80 years, corresponding to the
highest prevalence of SUI and LUTS in men [18]. Based
on the decrease in UDS in the 2 surgical disciplines urol-
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ogy and gynaecology, and especially in both patient co-
horts (male LUTS surgery and incontinence surgery), we
suspect that UDS have become less important in the in-
dication for surgery. Of course, there is a whole range of
non-surgical indications for UDS. If we look at the UDS
use of multidisciplinary departments, which will use
UDS for non-surgical indications, we do not see a rele-
vant decrease (p = 0.3). On the other hand, there also
seems to be shifting effects among specialities, especially
regarding urological departments. Paediatrics was the
only department showing a significant increase in the
number of UDS (+40%; 1,564 to 2,192; +131 + 38 UDS/
year; p = 0.02). However, age analysis showed constant
numbers in children (-9%; 1,371 to 1,252; —28 + 16 UDS/
year; p = 0.2). In recent years, there have been standard-
izations regarding UDS in children, but no major studies
have changed its indications [20, 21]. We hypothesize
that there has been a shift in UDS in children from urol-
ogy to paediatrics.

In contrast to the overall trend, no development is ap-
parent in specialized multidisciplinary departments with
relatively constant case numbers from 2013 to 2018.
There seems to be a drop in UDS in 2019, but an analysis
of future years is necessary to show whether this is a ran-
dom fluctuation or a real trend. These multidisciplinary
departments are mainly centres for patients with spinal
cord injuries or specialized centres for neurourology. The
main reason for the constant numbers is that UDS are a
recommended part of the standard diagnosis among
neurourological patients [22]. Repeated UDS are even
recommended among neurourological patients for clini-
cal decision-making [23]. It can be speculated that an in-
creasing number of patients with neurourological void-
ing dysfunctions are more often treated in specialized
multidisciplinary departments than in urological depart-
ments.

In contrast to the overall trend, university hospitals
showed a slight decrease (11%) of UDS from 2013 to
2019. Focusing on urological departments, there was only
a decrease of 23% in university hospitals in contrast to
50% in non-university hospitals. A Dutch survey amongst
urologists and gynaecologists after the ValUE and VUSIS
trials showed that physicians in academic hospitals were
more likely to use UDS in routine diagnostics for SUI in
women. The reasons given were the additional value, es-
pecially the pressure transmission ratio and the presence
of detrusor overactivity [24]. Another influencing factor
may be the public ownership of university hospitals with
higher subsidies for investment costs by federal states
[25].
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High costs based on time, personnel, and material ex-
penditure are often cited as a reason for the decline of
UDS [6]. A secondary analysis from the ValUE study cal-
culated savings of USD 13-33 million in avoiding UDS in
uncomplicated SUT patients [6]. A British study calcu-
lated savings in favour of UDS of GBP 138 (159 EUR) per
case in women with SUI or stress-predominant mixed
urinary incontinence because of a reduction in surgery
numbers [26]. The decisive factor here is the level of re-
muneration. In Germany in 2021, an outpatient UDS is
remunerated at 95.11 EUR, which is quite small consider-
ing the resources required [27]. In view of this, it is sur-
prising that there is a smaller decline in UDS in the out-
patient sector (—11%; —1,185 + 445 UDS/year; p = 0.06)
than in hospitals because doctors generally have fewer
personnel and financial resources than hospitals. We hy-
pothesize that there may also be shifting effects from hos-
pitals to the outpatient sector. A relevant factor may be
the increase in outpatient medical care centres owned by
hospitals. Hospitals transfer outpatient treatment from
their hospital outpatient clinic to their external medical
care centres. From 2013 to 2019, there was an overall in-
crease of 100% in outpatient medical care from 795 to
1,589 centres in Germany [28].

The use of quality reports enables a very accurate rep-
resentation of the health care situation in hospitals. Ad-
ditionally, patient data of the InGef showed good overall
concordance with the German population [12]. However,
there are several limitations. The case numbers in the
quality reports are slightly higher than the reality, as case
numbers from 1 to 3 are coded as 3. The quality reports
are prepared by hospitals and may be subject to docu-
mentation errors. Age and gender include only inpatient
cases. Therefore, there may be a bias for patients with
more complex diseases or higher comorbidities. In the
InGef database, it is not possible to discriminate medical
specializations. In both claims databases, the clinical data
are missing. Therefore, we cannot characterize the indi-
cation and quality of UDS. It is possible to make rough
assumptions regarding the indication depending on the
performing department and the age of patients. This is
the first study showing recent trends in UDS utilization
in a European country and different developments de-
pending on the clinical specialities. We assume a decreas-
ing significance for UDS in the indication for surgery.
Nevertheless, we can only speculate about the reasons for
these trends. Additional studies have to investigate the
reasons for the reduced numbers by surveying physicians
performing UDS.
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