
from this study were typically brief with a median word
count of 177. This may not be long enough to
comprehensively explain certain ED topics such as the risks
and benefits of different treatment options. Despite this, three
of the four AI chatbots provided web-linked citations for
users to read more on the related ED query.

Finally, AI chatbot responses scored low on actionability. It
may be reassuring that AI chatbots do not give individualised
medical advice, which can potentially harm patients. AI
chatbots often provide disclaimers that they are not medical
professionals and urge users to seek one. Actionability scores
can be improved if chatbots integrated tables, visual aids, and
explicit steps to help patients find a provider that could
directly address their medical questions.

Future studies are warranted to evaluate the stochasticity of
these AI chatbots in response to variations in the wording
of inputs. Although asking AI chatbots to rewrite their
responses at an easier reading level may lower Flesch–Kincaid
readability scores, this study only evaluated initial AI chatbot
responses. Future studies can investigate how various follow
up queries can impact evaluation scores.

In comparison to ED information on social media platforms,
ED information from AI chatbots is generally accurate and
contains high-quality information. However, the content is
limited by its difficult reading level, lack of visual aids to help
explain complex topics, and lack of explicit steps for users to
act on.
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Continent diversion is losing its momentum: a
nationwide trend analysis from Germany 2005–2021

Continent (CUDs) and incontinent urinary diversions
(IUDs) are widely established methods used to restore
urinary flow following extirpative procedures for benign or

malign bladder conditions. Decision making between use of
CUD vs IUD is multifactorial and relies on patient
education, preference, and informed consent [1]. In this
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context, most international contemporary data indicate a
notable decline in CUD use (Table S1). Intriguingly,
nationally representative evidence from developed countries
is lacking. Furthermore, as robotic surgery continues to
gain momentum in the field of cystectomy and urinary
diversion (UD), the relatively low prevalence of CUDs in
large-scale randomized studies remains a topic of debate
[2], although the superiority of CUDs over IUDs in terms
of functional patient-reported outcomes is questionable
[3,4]. Against this backdrop, our aim was to present
evidence from the most populated country in the European
Union, and to test the hypothesis that the declining trend
in CUD use would be observed on a nationwide level in
Germany.

We used Diagnosis Related Groups billing data, obtained
from Destatis (German Federal Statistical Office), which
represent 100% of all billed procedures in Germany
between 2005 and 2021. The analysis included covariables
such as age, gender, and the annual count of procedures
billed in each federal German state. Our focus was on
assessing trends in UD use among adult patients. This
included both IUDs, such as cutaneous ureterostomy and
ileal conduit, and CUDs, including continent cutaneous
UD, orthotopic bladder substitution, or
ureterosigmoidostomy. The identification of these
procedures was based on specific operative and procedure-
specific (OPS) codes (Table S2).

First, we examined the temporal distribution of CUD use
using the Shapiro–Wilk test. Second, differences in CUD
use were analysed using the t-test or Mann–Whitney U-
test; data were stratified by (i) gender and (ii) age (non-
elderly: 18–69 years vs elderly: ≥70 years, within gender
subgroups). Third, we employed linear regression for trend
analyses and calculation of the average estimated annual
percentage change (EAPC) in CUD use. Finally, we
assessed differences in the trends of CUD use across
different subgroups. Statistical analyses were performed
using Stata (StataCorp. 2023. Stata Statistical Software:
Release 18. College Station, TX, USA: StataCorp LLC). P
values reported are two-sided and values <0.05 were taken
to indicate statistical significance.

Between 2005 and 2021, a total of 157 970 UDs were
performed in Germany, of which 28% and 72% were CUDs
and IUDs, respectively. The annual rate increased from 2005
to 2016, before a slight decrease to 2021 (Fig. 1A,B). There
was an overall decrease in CUD use from 37% in 2005 to
20% in 2021 (EAPC �3.9% [95% CI 4.1%, �3.8%];
P < 0.001). A significantly lower annual proportion of CUD
use was observed in women compared to men (Fig. 1B;
P < 0.001). In women, there was a steady decrease in the
proportion of CUD use, dropping from 28% in 2005 to 16%
in 2021 (EAPC �3.4% [95% CI �3.8%, �3.0%]; P < 0.001).

Similarly, CUD use in men decreased from 42% in 2005 to 22%
in 2021 (EAPC �4.2% [95% CI �4.3%, �4.0%]; P < 0.001).
The reduction in the proportion of CUD use was significantly
higher in men compared to women (P < 0.001; Table S3).

A constant decrease in the proportion of CUD use was also
observed across age groups, with a notably greater decline
observed among elderly patients compared to non-elderly
adults of both genders (all P ≤ 0.001). In particular, the
proportion of CUD use among non-elderly and elderly
women decreased from 39% and 12% in 2005 to 26% and 6%
in 2021 (EAPC �2.6% [95% CI �3.1%, �2.1%] and EAPC
�5.5% [95% CI �6.3%, �4.7%]; all P < 0.001), respectively.
The proportion of non-elderly and elderly adult men with
CUDs declined from 56% and 24% in 2005 to 36% and 10%
in 2021 (EAPC �2.59% [95% CI �2.9%, �2.3%] and EAPC
�6.21% [95% CI �6.9%, �5.5%]; all P < 0.001), respectively.

Our findings confirm a significant decrease in CUD use in
Germany over the last few decades, consistent with reports
from other countries (Table S1). We observed a more
pronounced decline among male and elderly patients, although
the reasons for this trend remain speculative and require
further research to uncover potential drivers. Other authors
have already suggested possible reasons for a decreasing trend
in CUD use, such as the surgical volume of the centre,
imperfect functional outcome of CUDs, or the technical
challenges with steep learning curves for the robotic adoption
of (intracorporeal) CUD [5]. Other factors, such as patient
preference, quality-of-life considerations, an aging population
with more health issues, surgeon preferences and economic
considerations, could contribute to this decline. Interestingly,
conclusive evidence regarding the superiority of one UD type
over the other is lacking. Limited data exist comparing long-
term quality-of-life outcomes among different UD types, with
studies showing either no significant differences or conflicting
results [3,4]. Hence, it is crucial to have unbiased discussions
with patients and their caregivers, considering the risks,
benefits and motivations associated with each UD type [1].
Historically, CUDs have been linked to higher postoperative
morbidity. However, the lack of standardized morbidity
reporting makes interpretation difficult, and data using high
reporting standards suggest a comparable morbidity spectrum
and intensity when comparing CUDs and IUDs [6,7].
Healthcare practitioners may recommend IUDs to older
patients, who may have higher morbidity rates, potentially
explaining the observed downward trend.

The significantly higher decrease in CUD use in male patients
may reflect an existing gender gap in UD care. Despite the
feasibility of neobladder and continent cutaneous pouches in
female patients, CUDs have persistently been underutilized
among female patients [8]. This suggests that the proportion
of CUDs was already low in 2005, leaving limited room for
further decrease.
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A

B

Fig. 1 (A) Annual proportions of continent urinary diversions (green) and incontinent urinary diversions (red) in Germany from 2005 to 2021 for patients

aged ≥18 years. (B) Trends in continent urinary diversion use, stratified by gender and age group. UD, urinary diversion.
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Our study has some limitations, including primarily relying
on administrative billing data, which do not fully capture
patient characteristics and the decision-making process.
Factors such as surgical indication, approach, previous
treatments, comorbidities, and performance status, which
could influence the choice of UD type, were not considered
due to data restrictions. Additionally, the association between
the decrease in CUD use and the adoption of robotic UD
remains hypothetical [9] and requires future research. In
summary, we cannot draw conclusions about the effects of
recent notable transitions in bladder cancer treatment, such
as the widespread adoption of neoadjuvant chemotherapy or
minimally invasive robotic surgery.

Despite the limitations, our study underscores significant
shifts and diminishing utilization of CUDs over the past
17 years in Germany. Whether this trend will continue in the
future remains uncertain, and its potential repercussions may
be concerning. In a worst-case scenario, this decline could
limit the diversity of treatment options available to patients.

In conclusion, our study reveals a distinct and consistent
downward trend in CUD use in Germany. While the
underlying reasons are still unclear, future research is needed
to determine whether these trends could affect the quality of
patient care.
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