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Abstract

Aims: To investigate the impact of COVID‐19 pandemic on health‐care pro-

vision to patients suffering from pelvic floor dysfunctions in Italy.

Methods: A retrospective web‐based interdisciplinary survey was mailed by

the Italian Society of Urodynamics to members involved in pelvic floor dys-

functions management from June 22, 2020 to July 17, 2020. The 84‐item
questionnaire investigated the period March–June 2020 (first epidemic wave)

and showed high content validity. The primary outcome was the mean rate of

cancellation for health‐care services. Secondary outcomes included estimation

of the accumulated surgeries backload until return to baseline activity and of

the recovery pattern, using linear regression and scenario‐based forecasting.

Results: A total of 85 participants provided complete responses. Respondents

were mostly urologists (47%), followed by gynecologists (29.5%) and physia-

trists (17.6%). On average, 78.4% of outpatient services and 82.7% of functional

surgeries were canceled, without significant differences by geographical dis-

tribution. An impact on patients' quality of life was anticipated by most of the

respondents (87%) and 48.2% also reported potentially serious health risks for

patients. Thirty‐three percent of the respondents reported the use of tele-

medicine. If the nation‐wide surgical activity increases by 20% postpandemic,

it would take 37 months to clear the backlog of functional surgeries. We

acknowledge the inherent limitations of the survey methodology and retro-

spective design.

Conclusions: Access to care for patients suffering from pelvic floor dys-

functions has been dramatically affected by the COVID‐19 outbreak. The in-

direct effects of this unprecedented disruption on pelvic floor dysfunctions

care may last for several months.
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1 | INTRODUCTION

Italy has been early and heavily affected by the Cor-
onavirus Disease 2019 (COVID‐19) pandemic.1 During
February 2020, a COVID‐19 outbreak occurred in Lom-
bardy, and by the beginning of March, the virus had
spread to all Italian regions, leading to the national ex-
tension of the quarantine lockdown on March 10. From
March 30, 2020, Italy saw the first significant fall in the
number of new cases, and starting from May 4, the
government progressively reduced the restrictions. A
plateau in the number of new cases fluctuating around
200/day was achieved from June 1.2

The unprecedented measures adopted by the Italian
authorities included the suspension of all time‐sensitive,
elective procedures,3,4 similar to what happened world-
wide,5 including treatments for pelvic floor dysfunctions
(PFD). PFD are highly prevalent conditions that can se-
verely impact patients' quality of life and may lead to
severe complications;6–8 however, they have been gen-
erally included altogether among nonlife‐threatening
deferrable diseases.4,5

Italian Society of Urodynamics (SIUD) (www.siud.it) is
a multidisciplinary national Society aimed at improving the
prevention and management of PFD, promoting research,
and disseminating knowledge of these disabling conditions.

Scant real‐life data are available about the impact of
the COVID‐19 pandemic on the health‐care services
provision to patients with PFD. To fill this gap, SIUD
conducted an online national interdisciplinary survey
titled “Pelvic floor dysfunctions and COVID‐19” to elu-
cidate how the medical community has been managing
patients with PFD during the first wave of the pandemic,
with an effort to estimate the accumulated backload of
activities and the recovery times in the postcrisis period.

2 | MATERIALS AND METHODS

2.1 | Overview

For this national study, we used the platform www.
surveymonkey.com and designed an online survey on the
changes that the COVID‐19 outbreak produced on health‐
care provision to PFD patients in Italy over a 4‐month
period (March–June 2020). This time interval was chosen to
cover both the lockdown period and the early postlockdown
period. The target population was that of physicians speci-
fically dealing with PFD patients. All physicians with SIUD
memberships, including urologists, gynecologists, proctolo-
gists, and physiatrists, were invited by email to participate
voluntarily in a closed survey by clicking on a link, allowing
for Web‐based data entry.

2.2 | Survey development and data
collection

Details of the survey development process and the full
questionnaire are presented in the Supporting Informa-
tion File. The final questionnaire comprised 84 items
divided in five pages (three domains): p. 1: “Preliminary
information” covering respondents demographics
(three items) and characteristics of their health‐care fa-
cility (six items); p. 2: “Professional and patients impact
of COVID‐19” covering personal and professional impact
(five items), use of telemedicine (one item), estimated
patients impact (one item), rate of elective versus urgent
health services provision (one item), estimated change in
resources available for PFD patients in the coming
months (one item), estimated delay of surgeries for PFD
(one item); p. 3–5: “Impact of COVID‐19 on healthcare
services provision,” covering baseline monthly volume of
several outpatient services and functional surgery pro-
cedures (13 items) and estimated monthly rates of can-
cellation from March to June 2020 (52 items). Evaluated
procedures covered surgery for stress urinary incon-
tinence (SUI), pelvic organ prolapse (POP), benign pro-
static hyperplasia (BPH), perineal fistulas, and anorectal
dysfunctions.

The first invitation to participate in the study was
mailed on June 22, 2020 and three reminders were sent
until the closure of the survey on July 17, 2020 (26 days).
The responses were accrued through the Survey Monkey
website. The final analysis included only complete cases
defined as participants providing complete information
about at least one health‐care service in the “Impact of
COVID‐19 on healthcare services provision” domain.

2.3 | Outcomes

The primary outcome was the overall mean rate of
cancellation per health‐care service. The secondary
outcomes were mean cancellation rates by geographical
macroareas and the responses to the questions in the
“Professional and patients impact of COVID‐19” domain.
Furthermore, the overall accumulated procedures back-
load until the return to the usual activity and the sub-
sequent projected patterns of functional surgery recovery
were estimated.

2.4 | Statistical analysis

Demographic data and COVID‐19 impact were presented
in a descriptive manner as frequencies and proportions
or mean values with standard deviation (SD). To account
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for the pre‐COVID number of services that each single
medical center provided, cancellation mean rates were
calculated using weighing by the reported baseline
volumes of activity.

Heat maps were created to display the impact of
COVID‐19 on outpatient services and functional sur-
geries for PFD patients by geographical region. The hy-
pothesis of difference in overall cancellation rates
between macroareas (North, Center, and South) was
tested by χ2 statistics. The heat map on the total number
of COVID‐19 cases per region at the date of June 30, 2020
is shown in Figure S1.

A univariate analysis was performed to assess the
associations between several meaningful respondents'
characteristics and cancellation rates in the months of
April (epidemic peak) and June (last surveyed month),
based on Mann–Whitney U test, analysis of variance, and
Spearman correlation, as appropriate.

All tests were two‐sided and the significance level
was set to p< .05. Statistical analysis was performed
using Statistical Package for the Social Sciences (SPSS®),
version 25.0 (IBM Corp.).

The FORECAST function of Excel (Microsoft Excel
for Office 365 MSO v.2002) projects future values along a
line of best fit by using a linear regression model based
on historical data; it was used to predict monthly can-
cellation rates (with 95% confidence intervals) from July
2020 until the return to pre‐COVID activity (zero can-
cellation rate) and to calculate the overall functional
surgery backload. The time it would take to clear the
backload was estimated assuming three possible scenar-
ios of 10%, 20%, and 30% future increases in baseline
surgical activity.5

3 | RESULTS

3.1 | Respondents characteristics

Out of 91, 85 participants provided complete responses
and were analyzed (completion rate of 93.4%). The mean
time spent to complete the survey was 8min and 10 s.
Demographic data were summarized in Table 1. The
highest proportion of respondents was based in Northern
Italy (56.5%), also according to the higher offer of health‐
care services in this area.9 Most of the respondents were
based in public hospitals functioning as hub centers
(61.2%) and equipped with an emergency department
(76.5%), and 64.9% in hospitals partly or fully involved to
treat COVID‐19 patients. About half (47%) of re-
spondents were urologists, followed by gynecologists and
physiatrists.

TABLE 1 Demographics of survey respondents (N= 85)

Characteristics N (%)

Age (years)

<30 1 (1.2)

30–39 17 (20.0)

40–49 22 (25.9)

50–59 27 (31.7)

>60 18 (21.2)

Gender

Male 42 (49.4)

Female 43 (50.6)

Geographic macroarea

Northern Italy 48 (56.5)

Central Italy 26 (30.6)

Southern Italy 11 (12.9)

Hospital context

Public 58 (68.2)

Private 12 (14.1)

Mixed 15 (17.7)

Hospital function

Hub 49 (57.6)

Spoke 31 (36.5)

Missing 5 (5.9)

Hospital with emergency department

Yes 65 (76.5)

Hospital bed number

<200 24 (28.2)

200–500 21 (24.7)

500–1000 20 (23.5)

>1000 17 (20.0)

Missing 3 (3.5)

COVID‐19 hospital

Yes 12 (14.1)

No 30 (35.3)

Mixed 43 (50.6)

Specialty

Urology 34 (40.0)

Pediatric urology 3 (3.5)

Neurourology 3 (3.5)

Gynecology 25 (29.5)

Proctology 2 (2.4)

Physiatry 15 (17.6)

Other 3 (3.5)

Note: Northern Italy: Aosta Valley, Piedmont, Liguria, Lombardy, Emilia‐
Romagna, Veneto, Friuli‐Venezia Giulia, and Trentino‐Alto Adige/Südtirol;
Central Italy: Abruzzo, Lazio, Marche, Tuscany, Umbria; Southern Italy:
Apulia, Basilicata, Campania, Calabria, Molise, Sardinia, Sicily.
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3.2 | Professional and patients impact of
COVID‐19

The results of this domain are summarized in Table 2.
During the emergency, most of the respondents (70.6%) had
their workload decreased or much decreased, while 25.9%
were deployed to activities not related to their specialty.
Interestingly, 25 (29.4%) respondents reported unchanged
or increased/much‐increased workload; they have been
more frequently deployed to assist COVID‐19 patients (48%
vs. 16.7%; p= .002), were more frequently working in a
public context (88% vs. 60%; p= .008) and COVID/mixed
(84% vs. 56.7%; p= .02) facilities, and in hospitals with an
emergency department (92% vs. 70%; p= .03), compared
with those reporting decreased workload.

Most of the clinical activity (75.4%; SD: 27.1) during the
emergency was performed for urgent conditions. About
one‐third (32.9%) of the respondents reported some use of
telemedicine for PFD patients. Most of the respondents
(87%) reported that the health‐care services postponement
affected or will affect PFD patients' quality of life, and 48.2%
also reported potentially serious health risks for patients.

According to 81.3% of the respondents, the average
waiting time for surgeries will increase (by at least 5 months
for 50.6% of respondents). Future shortage of resources for
PFD care was anticipated by 51.8% of respondents.

3.3 | Impact of COVID‐19 on health‐care
services

3.3.1 | Outpatient activity

Figure 1 shows the cancellation rates for consultations,
outpatient investigations, and procedures during
March–June 2020. The overall mean cancellation rate
was 78.4% (SD: 21.6), with a cancellation peak in April
(91.1%; SD: 17.5). Among outpatient investigations, uro-
flowmetry and urodynamics have suffered the greatest
cutdown. Overall cancellation rates of outpatient proce-
dures were quite overlapping around 81%.

3.3.2 | Functional surgery

Figure 2 shows the cancellation rates for different func-
tional surgeries during March–June 2020. The overall
mean cancellation rate was 82.7% (SD: 14.2), with a
cancellation peak again in April 2020 (90.4%; SD: 12.7).
All evaluated surgeries were affected by a substantial
cutdown, with numerically higher overall cancellation
rates for SUI and POP procedures.

TABLE 2 Answers to the "Professional and patients impact of
COVID‐19" domain (N= 85)

Questions N (%)

Have you undergone a COVID‐19 examination
(swab, serology)?

Yes 73 (85.9)

Have you been infected by SARS‐Cov‐2?
Yes 3 (3.5)

Have you had close contact with COVID‐19
patients in your clinical practice?

Yes 44 (51.8)

Your workload during the emergency was:

Much decreased 27 (31.8)

Decreased 33 (38.8)

Unchanged 10 (11.8)

Increased 13 (15.3)

Much increased 2 (2.3)

Have tele‐medicine been used in your department
for patients with pelvic floor dysfunctions?

Yes 28 (32.9)

Did you carry out clinical or supporting activities,
not related to your specialty during the
emergency?

Yes, in a COVID ward 15 (17.7)

Yes, in the Emergency Department 7 (8.2)

No 63 (74.1)

In your opinion, postponing nonurgent
services for pelvic floor dysfunctions, what
kind of impact did it have, or will it have on
patients?

Impact on quality of life 33 (38.8)

Impact on quality of life but also potentially
serious health risks in some cases

36 (42.4)

Impact on quality of life but also potentially
serious health risks in many cases

5 (5.9)

Negligible impact 11 (12.9)

No impact 0

In the coming months, the resources for pelvic
floor dysfunctions care in your healthcare
facility will be

Much decreased 12 (14.1)

Decreased 32 (37.7)

Unchanged 33 (38.8)

Increased 8 (9.4)

The average waiting time in your department for
surgical procedures in patients with pelvic
floor dysfunctions is

Increased by up to 3 months 27 (31.7)

Increased by 4–5 months 28 (32.9)
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3.3.3 | Impact by geographical
distribution

The heat map in Figure 3A shows the degree of cancel-
lation of outpatient activities by geographical distribu-
tion. No statistically significant differences were found
between high COVID‐19 incidence—Northern macro-
area (72.7%; SD: 17.8) and intermediate incidence—
Central macroarea (83.7%; SD: 9.7; p= .4) or low
incidence—Southern macroarea (85.8%; SD: 8.7; p= .3).

The geographical distribution of the degree of func-
tional surgery cancellation is shown in Figure 3B. Again,
no statistically significant differences were found be-
tween high COVID‐19 incidence—Northern macroarea
(79.5%; SD: 17.5) and intermediate incidence—Central
macroarea (93.9%; SD: 5.6; p= .3) or low incidence—
Southern macroarea (86.8%; SD: 7.65; p= .7).

3.4 | Univariate analysis

Higher urodynamics cancellation rates were observed in
April in public (98%) versus private (94%) and mixed (90%)
hospitals (p= .029), and in COVID (100%) versus mixed
(98%) and no‐COVID (90%) hospitals (p= .018) (Table S1).
The public context was also associated with a higher cut-
down on BPH surgery in April (p= .015). Hospitals with an
emergency department suffered the highest cancellation
rates in June compared with those without; the differences
were statistically significant for uroflowmetry (51.2% vs.
81.4%; p= .047), urodynamics (51.4% vs. 89.3%; p= .019),
and pelvic floor rehabilitation (51.8% vs. 69%; p= .001). Re-
deployment to assist COVID‐19 patients was associated
with higher consultation cancellation rates in April (95.3%
vs. 85.1%; p= .037).

3.5 | Surgical backloads and recovery
times

Estimated backload of functional surgeries and projected
recovery patterns are displayed in Figure 4. Based on a
20% increase in baseline surgical volume, it was esti-
mated that it would take 37 months to clear the accu-
mulated backload of surgeries resulting from previous

cancellations. If baseline surgical volume was increased
by 10%, it would take 64 months to recover the backload,
whereas with a 30% increase in baseline activity, it would
take 28 months.

4 | DISCUSSION

To our knowledge, this is the first survey to examine the
impact of the COVID‐19 pandemic on health‐care pro-
vision to patients with PFD, elucidating how the medical
specialists changed the management of these patients in
a severely affected country. Sudden, drastic, and wide-
spread cancellation/postponement of all elective health‐
care services, prioritization according to an emergency/
urgency principle, and an initial effort in the use of tel-
emedicine emerged to be the main features of the early
reaction. Both outpatient and inpatient clinical activities
were heavily affected. More than 75% of the activity was
performed only for urgent conditions. Cancellation rates
reached a peak in the month of April 2020 and started to
decrease later. These results are in line with the dy-
namics of the pandemic in Italy and the corresponding
trend in restrictive measures.2–4

The very high cancellation rates are not surprising
because in agreement with Italian health‐care autho-
rities' directives and with guidelines on patients prior-
itization issued by various expert groups and scientific
societies during the COVID‐19 crisis.

Cancellations/postponements of all in‐office con-
sultations, investigations, and treatments labeled as
“elective” were recommended.4,10,11 Functional ur-
ogynecological procedures were mostly considered elec-
tive and in the low/intermediate group of priority.4,10–14

Although the term “elective” is open to various inter-
pretations and deferment is rational when therapeutic
alternatives with satisfactory outcomes are available, the
extensive and often indiscriminate deprioritization of
health‐care services for PFD patients likely turned on
largely unknown implications for patients' physical and
psychological health.12,14–16 A substantial agreement
emerged among respondents about the impact of the
health‐care suspension on the quality of life of PFD pa-
tients. In this regard, further patient‐directed studies
using validated patient‐reported tools are needed to
assess the impact of this major disruption on patients'
quality of life outcomes and clinical course of the
different categories of PFD.

Although reporting high cancellation rates, 29.4% of
respondents still reported unchanged or increased/much‐
increased workload during the period covered by the
survey. More frequent deployment to assist COVID‐19
patients, working in public/COVID facilities and

TABLE 2 (Continued)

Questions N (%)

Increased by more than 5 months 15 (17.7)

Unchanged 15 (17.7)

Abbreviations: COVID‐19, Coronavirus Disease 2019; SARS‐Cov‐2, severe
acute respiratory syndrome coronavirus 2.
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FIGURE 2 Mean cancellation rates (with standard deviations) for functional surgeries

FIGURE 1 Mean cancellation rates (with standard deviations) for outpatient consultations, investigations, and procedures
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FIGURE 3 Heat maps showing mean cancellation rates by region over the period covered by the survey (March–April 2020) for
outpatient health‐care services (A) and functional surgery procedures (B)
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hospitals with an emergency department may partly
justify this apparent discrepancy.

Trends toward a progressive return to pre‐COVID
activity have been noticed from May onwards. Based on
these trends, we estimated a return to baseline activity
for overall functional surgery in January 2021. The per-
sistent cancellation/postponement of health‐care services
for PFD in the postcrisis period can be explained by
shortage of resources, persistent prioritization of urgent
and oncological diseases, need for a reduced number of
hospital visitors, and last but not least, patients' fear of
visiting hospitals.17 Of note, PFD patients are mostly over
60 years old (a vulnerable population for contracting
COVID‐19) and often suffer from obesity, a risk factor for
both PFD and worse outcomes with COVID‐19.18 Neu-
rologic patients are an even more challenging population
due to their frailty and comorbidities.19

No significant differences were observed in the degree
of cutdown between macroareas across the various
health‐care services. The early nation‐wide extension of
strict governmental protective measures may have flat-
tened possible regional differences.

Our results agree with those of other surveys in-
vestigating the impact of COVID‐19 on nonurgent health
conditions. A global impact on the cutdown of urological
services has been reported in a web‐based survey con-
ducted by Teoh et al.20 from March 30, 2020 to April 7,
2020. They observed that 83%, 87%, and 77% of uro-
flowmetries, urodynamics, and cystoscopies have been
cancelled together with 93% and 85% of surgeries for
BPH and female UI. In another online global survey
among urologists, Dotzauer et al.21 reported that sur-
geries with the highest cancellation rates were

reconstruction surgery (87%) and surgery for BPH (84%).
Another global expert‐response study by the COVIDSurg
Collaborative has recently estimated global cancellations
for benign surgery in urology and gynecology over a
12‐week period of the epidemic peak to be as high as
2,492,604 and 2,175,774, respectively (roughly 82% can-
cellation rate).5

A rump‐up period due to the huge accumulated
workload can be anticipated. For instance, based on the
reported Italian volumes of activity,22 we can estimate that
1637 procedures for female SUI will need to be recovered
as a consequence of the first epidemic wave. The re-
sumption time will depend on baseline volumes and re-
source availability. Furthermore, the protracted and
changing pandemic situation and the likely scenario of
COVID‐19 becoming endemic23 may make it very chal-
lenging to resume deferred health‐care services. Based on
our scenario‐based forecasting, it will take from 28 months
to more than 5 years to completely recover the backload,
without even considering other epidemic peaks. Published
recommendations can assist in these difficult tasks for all
health‐care providers dealing with PFD.11,13,14,19,24 How-
ever, common sense, careful assessment, and case‐by‐case
discussions should be used in patients' prioritization,
decision‐making, and risk/benefit balance evalua-
tion.15,16,19 Transitioning to telemedicine will also be cri-
tical in the field of pelvic floor medicine.24 Several
conservative treatment modalities that showed the efficacy
for PFD (e.g., behavioral therapy and pelvic floor muscle
training) can be prescribed with a virtual consultation to-
gether with online instructions, home devices, tele-
monitoring systems, and digital technologies, such as
electronic questionnaires and smartphone applications.24,25

FIGURE 4 Estimated functional surgery backload (with 95% confidence intervals) and projected recovery patterns based on three
hypothetical scenarios (10%, 20%, and 30% increases in baseline surgical volume). The incidence of COVID‐19 in Italy during the period
covered by the survey is also shown. COVID‐19, Coronavirus Disease 2019
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We acknowledge some limitations to this study. The
survey methodology and the retrospective design have
some inherent shortcomings due to self‐reported an-
swers, recall bias, and nonresponse bias. Recall bias may
involve both underestimation and overestimation of the
cancellation rates, but its magnitude can reasonably be
assumed to be small in consideration of the drastic and
widespread cancellation of health‐care services for all
deferrable conditions in the first 2 months (likely most
affected by a recall bias) covered by our survey, according
to the restrictions issued by the national government,
leading to a quite homogeneous cutdown. Accordingly,
standard deviations indicate a lower dispersion of re-
ported cancellation rates in March–April compared with
May–June. Furthermore, the survey lasted for 26 days,
providing the respondents with the possibility to retro-
spectively assess the rates of cutdown in their institu-
tions. We recognize a strong representation from
Northern Italy (more heavily hit by the pandemic) and
an underrepresentation of southern regions, involving
nonresponse bias, potentially leading to an over-
estimation of cancellation rates. However, about two‐
thirds of functional surgery for PFD is performed in the
Northern Italian regions (e.g., 67% of SUI procedures9);
furthermore, weighing mean values by the reported
baseline surgical volumes should have limited this bias.
Facilities dealing with COVID‐19 patients and public‐
hub hospitals were overrepresented; as a result, the
responses may have reflected mostly these settings. Pro-
jected rates of cancellation were calculated under the
assumptions of the linear model, without considering all
the possible factors that may influence them, including
future organizational changes in health‐care provision
and unpredictable further pandemic waves (a second
wave already started in September in Italy). The scenario‐
based forecasting of backload recovery suffers from the
same limitations. Furthermore, we assumed an early
transition from the end of the down escalation phase to
the recovery phase that will probably not be possible in
many hospitals. As a result, an underestimation of pro-
jected recovery times must be considered.

Despite these shortcomings, our survey presents a
perspective from an interdisciplinary group of experts
specifically involved in the management of PFD that
provided longitudinal real‐life, first‐hand data on the
dramatic change in health‐care provision to PFD pa-
tients. Even though our projections involve various as-
sumptions, our data provide a revealing forecast on the
upcoming burden and recovery times in the surgical
treatment of PFD that can inform both patients and
physicians on the treatment delay they are going to face.
Furthermore, our insight into the severe consequences of
the indiscriminate cancellation policy adopted during the

first COVID‐19 wave may help to guide the health‐care
stakeholders' choices during subsequent waves.

5 | CONCLUSIONS

PFD patients are among those who suffered most from
the health‐care fallout of the COVID‐19 pandemic, with
all respondent Italian experts reporting a drastic cutdown
of both outpatient and inpatient clinical activities. A
huge dip in health‐care services inevitably led to a wide
disruption of regular access to care for PFD patients. We
anticipate that the indirect effects of the pandemic on
PFD management may last for several months. Clinical
and epidemiological studies are needed to investigate the
impact of this unprecedented health system disruption
on patients' quality of life and the clinical course of PFD.
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