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Abstract
Background: There are limited data on the use and concern 
of telemedicine among German urologists, and thus, there 
are no established guidelines for telemedical diagnosis, 
treatment, and prevention of urological indications. Meth-
ods: An anonymized survey was conducted among German 
private practice urologists during the 2019 coronavirus dis-
ease (COVID-19) pandemic. The χ2 test, Mann-Whitney U-
test, and Kruskal-Wallis test were used for statistical analysis. 
Results: 257 urologists were included in the final analysis. 
Thirty-five (14.0%) of urologists had used telemedicine as 
part of their consultation, and 221 (86.0%) had not used tele-
medicine. There was no difference between telemedicine 
adoption rates between rural and urban settings. Telemedi-
cine users were significantly more satisfied with the informa-
tion they had received regarding telemedicine issues. Users 
saw the greatest barrier to telemedicine that patients do not 
take up the offer of telemedicine. Nonusers were most con-
cerned with unclear indications for telemedicine followed 
by lesser reimbursements during telemedicine than in-per-
son visitations. Users were significantly more likely to use 
telemedicine beyond the COVID-19 pandemic. Urologists, 

who wanted to use the service in the future, wanted an ac-
tive support by the German society of urology and guide-
lines for telemedicine. Last, users and nonusers preferred 
telemedicine for non-acute chronic diseases and follow-up 
visitations. Conclusion: Despite the COVID-19 pandemic, 
telemedicine remains a rarely used service among German 
private practice urologists. Ultimately, to overcome the cur-
rent challenges, urologists require an active support for the 
service through the German Society of Urology and tele-
medical guidelines. © 2021 S. Karger AG, Basel

Introduction

Telemedicine is increasingly impacting the way health 
care is delivered [1]. Therefore, telemedicine can be per-
formed between 2 physicians (teleconsultations), between 
a patient and physician (televisitation), or between a pa-
tient and mobile health technology via audio or video 
communication software, smartphone applications, or 
wearable devices, like smartwatches [2]. Originally, tele-
medicine was used as a tool to provide health care for 
hard-to-reach rural areas [3]. Thus, it has seen adoption 
mostly in countries with large rural areas, such as the USA 
or Australia [4, 5]. However, driven by technological 
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progress, telemedicine has also been adopted in urbanized 
areas to close care gaps, ease access, and reduce costs [2]. 
In Germany, implementation of telemedicine was slowed 
down by regulatory and reimbursement issues. In 2015, 
the German Ministry of Health started to support German 
telemedicine adoption through e-Health laws, explicitly 
allowing reimbursements for telemedical services [6]. 
However, the adoption rate among physicians remained 
low compared to that in other European countries [7].

In urology, telemedical implementations include pa-
tient monitoring, rounding, consultations, and televisita-
tions [8]. In previous years, urological telemedicine has ex-
perienced varying levels of success but has remained a 
niche tool in Europe and seldom moved beyond feasibility 
studies [9, 10]. The 2019 coronavirus disease (COVID-19) 
pandemic moved telemedicine from a niche tool to a tool 
capable of protecting patients at risk of COVID-19, espe-
cially vulnerable patient cohorts such as uro-oncology pa-
tients [11, 12]. Half of these uro-oncology patients are will-
ing to engage in televisitations but not in all scenarios [12]. 
However, robust data, especially long-term risk and effi-
cacy assessment, are lacking until today [13]. This is re-
flected in a lack of telemedical recommendations in urol-
ogy guidelines apart from recommendations for the acute 
COVID-19 pandemic [14] and thereby leaves urologists 
without clear guidance in routine care. In this study, we aim 
to map the integration of telemedicine, from the telemedi-
cine adoption rate to the perceived barriers of German pri-
vate practice urologists, and seek to reveal preferred uro-
logic indications for implementation of telemedicine.

Methods

We surveyed German private practice urologists through a 
questionnaire. The inclusion criteria consisted of age, gender, em-
ployment type, office type, and use of telemedicine. Urologists who 
failed to provide all inclusion criteria were excluded.

Setting
The survey was conducted after the German public lockdown 

in spring 2020 and following the reopening of the public and pri-
vate healthcare sector in summer 2020. At the time of the survey, 
almost all restrictions for medical services had been removed. 
Therefore, private practice urologists were assumed to have re-
turned to almost routine work.

Questionnaire
Baseline characteristics such as age, sex, employment status, 

and practice location were questioned through free-text questions 
and single-choice questions. A 10-item Likert scale was used to as-
sess physician satisfaction with the level of telemedical informa-
tion they receive, likeliness to use telemedicine after the COV-
ID-19 pandemic, endorsement of the Deutsche Gesellschaft für 

Urologie (DGU), and support for guidelines. Multiple-choice 
questions were used to evaluate the source of telemedical informa-
tion, preferred indications for telemedicine, and barriers to tele-
medicine. The users’ telemedicine providers were determined 
through a free-text answer (see online suppl. Table 3; for all online 
suppl. material, see www.karger.com/doi/10.1159/000515982).

Statistical Analysis
For statistical analysis, the χ2 test, Mann-Whitney U-test, and 

Kruskal-Wallis test were used. All calculations were performed us-
ing Prism 8 (GraphPad Software, San Diego, CA, USA).

Results

1,627 urologists were asked to fill out the question-
naire. 260 urologists (16.0%) completed the question-
naire, of which 3 questionnaires failed the inclusion cri-
teria. Of the 257 included urologists, 36 (14.0%) urolo-
gists had used telemedicine (users) and 221 (86.0%) had 
not used telemedicine (nonusers). The median age of the 
users was 52.5 (range 36–76) years and 55 years for the 
nonusers (range 36–74, p = 0.250).

The employment status or type of office was not sig-
nificantly different between both groups. However, both 
groups were significantly different for gender distribu-
tion (22.2% female in the users, 10.0% female in the non-
users, p = 0.034) (online suppl. Table 1).

Among the users, information on telemedicine, includ-
ing offers and legal advice, was mainly attained by tele-
medical providers (55.6%) and self-research (41.7%). The 
nonusers, however, attained less information from tele-
medical providers (38.0%, p = 0.047). They received most 
of their information through public sources such as the 
German medical chamber (48.0%) and the “Deutsche Ärz-
teblatt” journal (47.5%). The overall level of satisfaction 
with the information was significantly higher among the 
users (median: 6, range: 0–10) than among the nonusers 
(median: 2.5, range: 0–10, p < 0.001) (Fig. 1). The telemed-
icine users relied on a variety of telemedicine providers, 
Clickdoc being the most common (online suppl. Table 2).

With respect to perceived concerns and barriers of 
telemedicine, 50.0% of the users stated that patients do 
not use telemedical offers, while 15.8% of nonusers saw 
this as a barrier (p < 0.001); 25.6% of the nonusers were 
concerned with uncertainty in regard to indications for 
telemedicine versus 3.1% of users (p = 0.004). Both groups 
were equally concerned about losing reimbursements (vs. 
in-person visits; users 15.9% vs. nonusers 23.2%) and un-
attractive reimbursement options (users 21.9% nonusers 
11.3%). The likeliness to use telemedicine after the pan-
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demic is significantly higher among the users (median: 6, 
range: 0–10) than among the nonusers (median: 0, range: 
0–10, p < 0.001). Of the nonusers, 85.6% responded with 
≤3/10 points and are unlikely to use telemedicine after the 
pandemic (Fig. 2).

Urologists were categorized based on their response to 
their likeliness to use telemedicine into unlikely (0–3/10, 
n = 24), undecided (4–6/10, n = 35), and likely future us-
ers (7–10/10, n = 178) (Fig. 3). The suggestion to involve 
the German Society of Urology (DGU) was most sup-
ported by likely future users (median: 10/10, range: 0–10), 
followed by undecided users (median: 7, range: 0–10), 
and least by unlikely users (median: 2, range: 0–10). Fur-
ther, the suggestion to implement telemedical guidelines 
had 39.1% of likely users completely agree. Likely and un-

decided users supported guidelines similarly (both me-
dian: 7, range: 0–10) but significantly more than unlikely 
users (median: 1.5, range: 0–10, p < 0.001, Fig. 3). Ap-
proval for both conditions was age-dependent, with low 
preference rates among urologists aged 50–54 years (me-
dian for both: 0, range 0–10, active involvement = 0.004 
and guideline<0.001, online suppl. Fig. 1).

The users and nonusers responded very similarly for 
which diseases telemedicine should be used for. Only the 
follow-up of andrological patients had more users in fa-
vor of telemedicine (63.9 vs. 45.3%, p = 0.038). The users 
and nonusers saw telemedicine most indicated for follow-
up visitations for patients with benign prostate hyperpla-
sia (BPH, 61.1 vs. 48.9%, p = 0.173), incontinence (52.8 
vs. 52.0%, p = 0.934) and andrological diseases (63.9 vs. 
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45.2%, p = 0.038). Both groups perceived telemedicine to 
be more suitable for follow-up visitations, regardless of 
indication (p < 0.001) (Fig. 4).

Discussion

We mapped the current adoption of telemedicine 
among private practice urologists after the initial COV-
ID-19 lockdown to understand the status quo. From the 

6,230 urologists working in Germany, 3,249 worked in 
ambulatory settings, either employed or self-employed 
[15]. Thus, our survey included 7.9% of German urolo-
gists in private practice care in our final analysis. While 
a minority of urologists use telemedical services during 
the current COVID-19 pandemic, a majority of urolo-
gists who plan to use telemedicine in the future recom-
mend an active involvement of the National Society of 
Urology and implementation of telemedicine into guide-
lines.
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Mapping the Status Quo of Telemedicine among 
German Private Practice Urologists Post-COVID-19
With the recent move of telemedicine into Europe and 

the forced adoption of telemedicine due to the COV-
ID-19 pandemic, we first identified 14.0% of German pri-
vate practice urologists to be users of telemedicine. Nei-
ther employment status or type and location (rural or ur-
ban) of practice affected the frequency of telemedicine 
usage. Female urologists were, however, more inclined to 
use telemedicine. It has been previously reported that 
telemedicine is a niche service in Germany, but its adop-
tion has risen substantially from just 1.8% in 2017 [16] to 
27.9% in German private practice specialists, likely driven 
by the COVID-19 pandemic [17]. These data suggest 
compared to our study, a less wide implementation of 
telemedicine by urologists has taken place as by the aver-
age specialist. This might be due to the extensive in-per-
son diagnostics normally connected to a urological visita-
tion such as a physical examination, ultrasound, and 
urine analysis. We achieved a high response rate in our 
study compared to the targeted population in comparable 
studies among urologists in Germany [18]. However, 

when the heads of child urology departments were di-
rectly asked for answers regarding telemedicine during 
the pandemic, high response rates of more than 70% were 
observed. Physicians of the German Society of Pediatric 
Surgery provided lower response rates of 10% when que-
ried online [19]. Response rates on telemedical surveys 
might be high in general as telemedicine is a highly sensi-
tive topic, and physicians are emotionally involved as it is 
unclear for respondents what the exact impact and extend 
of this new technology will be in standard urology care.

Telemedicine’s Barriers and Concerns among Users 
and Nonusers
Our data reveal that telemedicine is still seen as a niche 

tool among German urologists, and thus, we further sur-
veyed the urologists about their perceived barriers to and 
concerns with telemedicine. The users stated the biggest 
barrier is patients not using telemedical offers, something 
likely attributed to the presently less technically familiar, 
older demographics of Germany [20]. We perceive this to 
change in the next years with a changing demographics 
to more technology familiar, older patients [21]. Tele-
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medicine users and nonusers are still similarly concerned 
about unattractive and lesser (than in-person visitations) 
reimbursements for telemedicine. This issue has previ-
ously been stated to be a major hurdle to telemedicine’s 
adoption and usage and is still very profound among Ger-
man urologists [10]. Interestingly, concerns with restric-
tions by insurance providers, lack of infrastructure, and 
uncertainty with the required equipment were perceived 
to be minor issues, issues the 2015 E-Health law tried to 
clarify [6]. The users were much less uncertain about dis-
eases for which telemedicine is appropriate than the non-
users. Therefore, the nonusers might lack experience and 
are uninformed about services. The users rarely perceived 
this as an issue, after all, they have experience with tele-
medicine and deal with its boundaries. The nonusers 
might be guided by evidence-based information, like 
guidelines, about suitable indications for medicine.

Overcoming the Care Gap and Uncertainty through 
National Societies and Guidelines
In Germany, there are no urological telemedical guide-

lines. As mentioned, some of the major barriers could be 
addressed through targeted information and guidelines. 
We proposed an active endorsement of the DGU in tele-
medicine, and our data show that future and undecided fu-
ture users favor this approach. Furthermore, future and un-
decided users were also in favor of establishing a guideline 
for urological telemedicine. Such guidelines could be help 
in deciding when and how to use telemedical services, espe-
cially since the response to the COVID-19 pandemic 
changed telemedical legal frameworks, allowing a broader 
application of telemedicine. However, the decision which 
patient is suitable for the service – and the responsibility – 
was left up to the physician. Other countries have already 
established telemedical practice guidelines such as the Aus-
tralian College of Rural and Remote created telemedical 
guidelines to support members to establish high-quality 
telemedical services and to line out limitations of telemedi-
cal services [22]. In the USA, the American Telemedical 
Association (ATA) has published multiple different guide-
lines on issues like primary and urgent telemedical care, 
telemedical credentialing for healthcare providers, and how 
to perform video conferences [23]. The urgent care guide-
line includes sections such as “Telemedicine Management 
of the Patient” or “Emergencies,” which covers basic proce-
dural guidelines if physicians encounter an acute emergen-
cy during telemedicine [24]. In July 2020, the European As-
sociation of Urology released a list of good practice recom-
mendations for telemedicine but does not cover specific 
indications [25].

Feasibility of Current Telemedicine Visitations for 
Private Practice Urologists
Our data show that urologists were aware that tele-

medicine cannot replace important in-person diagnos-
tics, and thus, they preferred its use for follow-up visita-
tions. Further, they preferred it for nonacute and chronic 
diseases such as BPH, andrology, and incontinence.

A recent systematic review of Novara et al. [13] has pro-
posed the feasibility of telemedical diagnosis and interven-
tions in standard care settings of uro-oncology, urinary 
tract infections, urinary incontinence, and urinary stones. 
In uro-oncology, it seems feasible to follow-up patients af-
ter treatment for localized prostate cancer or to perform 
initial diagnosis of hematuria for instance. For patients 
with urinary incontinence, initial diagnosis, guidance for 
pelvic floor training, and follow-up after surgical treat-
ments seems feasible as well. Our data reveal a potentially 
similar role for the follow-up of BPH and andrology. We 
believe that guidelines for telemedicine in urology should 
target these diseases first and establish recommendations 
how to virtually treat and follow-up patients safely.

Our study is limited by the selected time point of the 
questionnaire and the generalizability for the post-CO-
VID-19 era. Pandemic care focuses on sustaining 
(short- and midterm) care while protecting patients 
from infections through physical distancing [25]. 
Therefore, it has been proposed to use telemedicine pri-
marily for visitations not requiring in-person diagnos-
tics [25, 26]. Our data specify this view and suggest to 
focus on follow-up visits in routine care as physicians 
feel more comfortable to assess patients remotely as 
they do already now. However, despite many publica-
tions concerning urological telemedicine, there is still a 
lack of evidence with respect to routine telemedical 
care. Urological societies need to firmly define in guide-
lines when telemedical care is noninferior or superior 
to standard in-person visitation, which requires large-
scale long-term studies.

Conclusion

Only a minority of private practice German urologists 
used telemedicine during the COVID-19 pandemic, and 
the current nonusers do not wish to implement telemed-
icine beyond the COVID-19 pandemic. Urologists still 
perceive reimbursement uncertainties as major hurdles 
and prefer telemedicine primarily for follow up (tele)vis-
itations and for nonacute chronic diseases. Therefore, we 
propose confronting the barriers of telemedicine through 
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evidence-based telemedical guidelines and an active en-
dorsement of telemedicine by national societies. Howev-
er, further research on efficacy and long-term benefits in 
urologic indications and routine care settings is required 
to fill the current knowledge gap.
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