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Objectives: The aim of this study is to assess the impact of life change and social distancing measures,
during the Covid-19 outbreak, on the OAB symptoms and quality of life in women underwent different
types of treatment.

Keyworc{s: Materials and methods: Observational survey analysis in OAB treated patients was performed. The
Coronavirus women showed a greater than 50% improvement during specific therapy for OAB. Population had pre-
CO‘”‘HQ viously completed bladder diary, OAB-Q symptom, OAB HRQL scale, SF-36 and PGI-I questionnaires. Four
Overactive bladder . . . -

Quality of life weeks after the introduction of the restrictive measures, these women were invited to complete the

same questionnaires by e-mail for new evaluation during Covid-19 outbreak. Primary endpoint was
changes in number of voids/24h, urgent micturitions/24h, urinary incontinence events/24h, nocturia
events. Secondary endpoints were the assessment of the change in the OAB-SF, SF-36 questionnaires and
PGI-I satisfaction.
Results: Six hundred seventy-three patients were considered. The mean age was 63.21 + 10.24 years.
Four weeks after the start of the social distancing measures, the increase in mean number of voids/24h
(713 + 1.08 vs 9.76 + 2.12, p < 0.0001), urgent micturition episodes/24h (2.65 + 1.11 vs 4.57 + 1.28,
p < 0.0001), nocturia episodes (1.19 + 1.21 vs 2.83 + 0.94, p < 0.0001) was observed. The OAB symptom
scores (32.67 + 12.88 vs 51.23 + 12.11, p < 0.0001), OAB-HRQL (75.45 + 12.76 vs 48.23 + 10.34,
p <0.0001), and SF-36 (82.15 + 11.78 vs 69.39 + 10.85, p < 0.0001) changed significantly. The satisfaction
decreased significantly at the PGI-I during the Covid-19 period 79.8% vs 45% (p < 0.0001).
Conclusions: The Covid-19 outbreak and the restrictive social distancing measures have negatively
influenced the OAB symptoms and quality of life in women underwent different types of treatment.

© 2021 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Urge urinary incontinence

Introduction

Overactive bladder syndrome (OAB) is a chronic disease char-
acterized by urinary urgency with or without urge incontinence,
frequency and nocturia. The overall prevalence of OAB in women is
16.9%, however increases with age, reaching 30.9% in women over
65 years of age [1,2]. The quality of life (QoL) is significantly
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compromised. Pathophysiology is still unknown, even if it is known
that neuropathic alteration and the impairment of nerve afferent
could compromise bladder function and the detrusor contractility
[3]. Several studies have shown a correlation between OAB and
stress; in particular, some groups of women suffering from OAB and
urge urinary incontinence have a demonstrated psychological
alteration [4]. In addition, in high stress times, these women, could
worsen the symptoms of urgency [5]. Today, the whole world is
affected by the coronavirus-2019 (Covid-19) pandemic. World
governments have had to introduce restrictive social distancing
measures due to the severity of the emergency situation [6].

1028-4559/© 2021 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
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Actually, more than 12.000.000 confirmed cases of Covid-19,
and 560.000 new deaths, have been reported. Italy is the thir-
teenth most affected country in the world for the number of
infected and dramatically the fourth for the number of deaths [7].
Since 11 March 2020 the Italian government has also launched,
nationwide, the restriction and social distancing measures. The aim
of these measures was to ensure the social distance between people
avoiding the people's aggregation. Most of the services and com-
mercial activities have been closed, and in open services, the social
distance between individuals of at least 1 m must be guaranteed
with protective masks [8].

However, although these procedures serve to decrease the
spread of the virus, people are experiencing, suddenly, a change in
their daily routine, limiting many personal and work activities.
Consequently, during social distancing period, people could
demonstrate mental health disorders (e.g. post-traumatic stress
disorder, anxiety disorders, depression, somatization), and lowered
perceived health [9]. Previous research has shown a significant
psychosocial impact on people during times of global epidemic
[10].

People are likely to experience negative emotions due to the
closure of social gathering places like schools and business.

A stressful event affects bladder function, especially in women,
increasing daily urination and worsening bladder compliance [11].
In addition, psychoanalysis and mental relaxation sessions have
proven to be useful to reduce the symptoms of OAB [12,13].

Currently, in the literature, there are no data regarding the
change in OAB symptoms in women undergoing different types of
treatment during the social restriction measures taken due to the
covid-19 epidemic. Probably the fear of contagion, the stressful
situation and the change in daily life may affect the bladder func-
tion of the women examined.

The aim is to assess the impact of life change and social
distancing measures caused by the Covid-19 pandemic on the OAB
symptoms and quality of life in women undergoing different types
of treatment.

Materials And Methods

An observation survey analysis of patients treated for OAB, be-
tween February 2017 and February 2020, who had completed the
bladder diary and specific OAB and QoL questionnaires which
showed a greater than 50% improvement during specific therapy
for OAB, in the 6 months preceding the start of social distancing
measures for the Covid-19 epidemic.

Four weeks after the introduction of the social distancing
measures due to the Covid-19 outbreak, they were invited to
respond to the questionnaires again. All data were evaluated from a
Gynecological and Urogynecological internal database. The
research was conducted according to Good Clinical Practice
Guidelines, Strengthening the Reporting of Observational studies in
Epidemiology (STROBE) guidelines. The Institutional Review Board
approved the study.

During the Covid-19 epidemic period (at least 4 weeks after the
introduction of the restrictive measures), given the impossibility of
returning patients to the specific outpatient of the department,
these women were invited to answer the same questionnaire to re-
evaluate bladder function and quality of life. Questions were sent
by email, to avoid the telephone interview that could influence the
answers of the women interviewed. The sample of the analyzed
women is conditioned by the inclusion and exclusion criteria and
by the adherence of the women. A time limit of 3 days was offered
to respond to the questionnaires.

The inclusion criteria were as follows: signed informed consent
and permission for the processing of health data; OAB treatment for
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at least 12 weeks, filling in the questionnaires related to the OAB
impact (The OAB-Q Short Form symptom and OAB health-related
quality of life HRQL scale), to the quality of life (The Short Form
36 Health Survey, SF-36) and to the satisfaction (Patient impression
of global improvement, PGI-I) with the ongoing treatment, within 6
months from the start of the social distancing measures [14—17].

OAB diagnosis was assessed clinically with following anam-
nestic criteria: urgency, frequent urination (equal or more than 8
times in the daytime and 2 times at night) and/or urgent urinary
incontinence in absence of pathologic or metabolic conditions that
may cause or mimic OAB.

The exclusion criteria were as follows: stress urinary inconti-
nence or mixed urinary incontinence (mainly stress incontinence)
confirmed by urodynamic testing; neurogenic bladder; gyneco-
logical tumours; urological tumours; urinary tract infection or
chronic inflammation; history of pelvic radiotherapy; pelvic organ
prolapse > grade 3 (according to POP-Q classification); interstitial
cystitis; bladder pain syndrome; urinary retention, neurologic
abnormalities.

Four weeks after the start of the social distancing measures, the
patients responded again to the specific questionnaires and gave a
satisfaction index of the ongoing treatment with PGI-1. The women
were asked about their eating habits and their fluid intake during
the day.

Primary endpoint was changes in the total number of voids/24h,
urgent micturitions/24h, urinary incontinence events/24h, nocturia
events 4 weeks after the start of the social distancing measures.
Secondary endpoints were the assessment of the change in the
OAB-SF, SF-36 questionnaires and PGI-I satisfaction.

Statistical analysis was carried out with Wilcoxon matched pairs
test for the continuous variables -square test for the frequency
data. Quantitative data were expressed as mean + SD (standard
deviation) in tables. To demonstrate the differences, Student-t and
Mann—Whitney U test was used. Matched t-test was applied to
determine the change in OABSS and SF-36 questionnaires values.
Correlations between numerical parameters were computed using
the Spearman coefficient of correlation. All analyses were con-
ducted using the Statistical Package for the Social Sciences (SPSS)
22.0 for Mac (SSPS, Chicago, IL, USA). Significance was set at a p-
value of <0.05.

Results

Nine hundred eighty-seven patients were enrolled in the study;
235 were excluded from the analysis because they did not meet the
proposed inclusion criteria, 31 refused to participate and 48 were
lost to follow up (Fig. 1). Therefore, 673 patients were considered
for the final survey analysis. The mean age was 63.21 + 10.24 years.

Patients in treatment with pelvic floor rehabilitation sessions
were 165 (24.5%), with nutraceuticals were 154 (22.9%), with
standard drug therapy were 259 (38.5%), with PTNS sessions were
27 (4%), with Sacral Neuromodulation (SNM) were 40 (5.9) and
finally in treatment with Intradetrusor onabotulinumtoxin A in-
jections (BoNT-A) were 28 (4.2%).

The other baseline demographic and clinical characteristics of
the patients are shown in Table 1.

The women interviewed showed no differences in terms of
eating habits and liquid intake between the two periods. Four
weeks after the start of the social distancing measures, the signif-
icant increase in the mean number of voids/24h (713 + 1.08 vs
9.76 + 212, p < 0.0001), urgent micturition episodes/24h
(265 + 111 vs 457 + 128, p < 0.0001), nocturia episodes
(119 + 1.21 vs 2.83 + 0.94, p < 0.0001) was observed. The Urinary
incontinence episodes/24h did not increase significantly
(0.70 +£ 0.92 vs 0.78 + 1.23, p = 0.18) (Table 2). The scores of the OAB
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Not meeting inclusion criteria n = 235

Refused to partecipate n=31

Excluded: n = 266

Lost to follow-up (n=48)

Fig. 1. Eligible patients in the study. Abbreviations: OAB-Q: The Overactive Bladder Questionnaire Symptoms and health-related quality of life (HRQL) short-form; SF-36: Short

Form (36) Health Survey; PGI-I: Patient impression of global improvement.

symptom (32.67 + 12.88 vs 51.23 + 12.11, p < 0.0001), OAB-HRQL
(7545 + 12.76 vs 4823 + 1034, p < 0.0001), and SF-36
(82.15 + 11.78 vs 69.39 + 10.85, p < 0.0001) questionnaires have
changed significantly. In particular, the change in the specific
questionnaires was: in the Pelvic floor rehabilitation group [OAB
Symptom (33.21 + 13.76 vs 68.12 + 11.89, p < 0.0001), OAB HRQL
(74.99 + 12.11 vs 34.34 + 11.23, p < 0.0001), SF-36 (80.23 + 12.22 vs

55.23 + 1145, p < 0.0001)], in the Nutraceuticals group [OAB

Table 1

Demographic and clinical characteristics of 673 patients.
Variables n
Age, y (mean + SD) 63.21 = 10.24
BMI (mean + SD) 25.72 + 2.57
Menopausal patients (%) 578 (85.9)
Hormonal Replacement Therapy (%)* 165 (28.6)
Local Estrogen therapy (%)* 223 (38.6)
Parity (range) 2 (0-3)
Smoke (%) 94 (13.9)
Previous pelvic surgery (%) 112 (16.6)
Ongoing treatments
Pelvic floor rehabilitation (%) 165 (24.5)
Nutraceuticals (%) 154 (22.9)
Pharmacologic treatment (%) 259 (38.5)
Peripherical tibial nerve stimulation (PTNS) (%) 27 (4)
Sacral Neuromodulation (SNM) (%) 40 (5.9)
Intradetrusor onabotulinumtoxin A injections (BoNT-A) (%) 28 (4.2)

Abbreviation: SD: Standard Deviation; BMI: Body Mass Index.
¢ The percentage is calculated on menopausal patients.
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Symptom (33.87 + 12.45 vs 69.65 + 12.34, p < 0.0001), OAB (HRQL)
(74.23 + 13.97 vs 3145 + 12.63, p < 0.0001), SF-36 (78.66 + 12.74 vs
51.45 + 12.81, p < 0.0001)], in the Pharmacologic treatment group
[OAB Symptom (32.99 + 12.59 vs 69.56 + 12.11, p < 0.0001), OAB
(HRQL) (73.99 + 1233 vs 32.58 + 12.67, p < 0.0001), SF-36
(79.45 + 13.19 vs 53.93 + 12.43, p < 0.0001)], in PTNS group [OAB
Symptom (30.67 + 11.67 vs 60.41 + 13.58, p < 0.0001), OAB (HRQL)
(72.21 + 11.48 vs 39.43 + 10.71, p < 0.0001), SF-36 (80.45 + 11.33 vs
6143 + 1156, p < 0.0001)], in SNM group [OAB Symptom
(7819 + 12.76 vs 72.78 + 1457, p = 0.08), OAB (HRQL)
(7012 + 14.48 vs 63.55 + 15.83, p = 0.07); SF-36 (80.45 + 15.33 vs
68.43 + 14.56, p = 0.006)] and in BoNT-A group [OAB Symptom
(7729 + 1629 vs 69.90 + 1691, p = 0.12); OAB (HRQL)
(72.61 + 15.48 vs 64.93 = 15.71, p = 0.10); SF-36 (79.34 + 13.76 vs
70.34 + 13.87, p = 0.02)]. In addition, the rate of patients satisfied
with their treatment decreased significantly at the PGI-I evaluation
before and after the Covid-19 period [537 (79.8%) vs 303 (45%)
p < 0.0001] (Table 3).

Discussion

The study showed an increase in OAB symptoms and a wors-
ening of the QoL in women underwent various specific treatments
during the social restriction period due to the Covid-19 epidemic. In
particular, four weeks after the start of the social containment
measures, the increase of the mean number of voids, the urgent
micturition episodes and the nocturia episodes was observed. The
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Table 2

Comparison of Voiding Diary, Quality of Life Questionnaires, before and during Covid-19 period.
Variables Before Covid-Period During Covid-Period* p value
Mean number of voids (24 h) 7.13+1.08 9.76+2.12 <0.0001
Mean number of urgent micturition events (24 h) 2.65+1.11 4.57+1.28 <0.0001
Mean number of urinary incontinence events (24 h) 0.70+0.92 0.78+1.23 0.18
Mean number of nocturia events 1.19+1.21 2.83+0.94 <0.0001
OAB-Q symptoms 32.67+12.88 51.23+12.11 <0.0001
OAB-Q (HRQL) 75.45+12.76 48.23+10.34 <0.0001
SF-36 82.15+11.78 69.39+10.85 <0.0001

Abbreviations: OAB-Q: The Overactive Bladder Questionnaire Symptoms and health-related quality of life short-form.

SF-36: Short Form (36) Health Survey.

@ The analysis was carried out at least 4 weeks after the start of the social distancing measures due to the Covid-19 outbreak period.

stressful period that patients are experiencing, changes bladder
function, worsening the symptoms of OAB that were stable until
the last control. About half of the patients report dissatisfaction
with the current therapy and total satisfaction decreased from
79.8% to 45%. Social distancing measure refers to efforts that aim,
through a variety of means, to decrease or interrupt transmission of
Covid-19 in a population by minimizing physical contact between
potentially infected individuals and healthy individuals [18,19].

Nevertheless, in this atmosphere of generalized alarm and social
restriction, the way of life is inevitably changed. With the spread in
infections across the nation, fear increased in people, especially, in
the most vulnerable people [20]. Inevitably, women suffering from
pathologies with a psychological component show a worsening of
symptoms [21]. Probably stress, depression and anxiety negatively
affect the pathophysiological mechanism of OAB [22,23]. It is
recognized that bladder control is implemented via a spino-bulbo-
spinal reflex pathway. Under normal circumstances, however, at
the time of bladder filling, ascending stimuli from the urethra or
bladder are conveyed to a supra-tentorial system called the brain-
bladder control network [24]. This system judges if bladder
emptying is suitable and consequently provides stimuli that trigger
or hinder bladder emptying. It may be assumed that somatic and
psychological triggers temporarily interfere with the brain-bladder
control network function causing involuntary activation of the
spino-bulbospinal reflex.

These results suggest a vulnerability of the spinal-bulbo-spinal
reflex pathway to psychological stimuli and to surrounding envi-
ronment perception on bladder control [25].

Therefore, the significant impact that the change in daily life and
the growing fear of Covid-19 infection has on the psychological
aspect of the patients examined, can be considered as a potential
explanation for the worsening of OAB. These symptoms, in fact,
may be stimulated or aggravated by various somatic and psycho-
logical triggers which seem to add burden to their QoL [26].

Table 3
Patient impression of global improvement (PGI-I) before and during the Covid-19
period in 673 patients.

Variables Before During p value
Covid-Period Covid-Period
(%) (%)

1: very much better (%) 425 (63.2) 218 (32.4) <0.0001

2: much better (%) 112 (16.6) 85 (12.6)

3: a little better (%) 56 (8.2) 54 (8)

4: no improvement (%) 69 (10.3) 102 (15.2)

5: a little worse (%) 9(14) 125 (18.6)

6: much worse (%) 2(0.3) 80(11.8)

7: very much worse (%) 0 9(1.4)

Success (%) 537 (79.8) 303 (45)

2 The analysis was carried out at least 4 weeks after the start of the social
distancing measures due to the Covid-19 outbreak period.
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It is interesting to note, therefore, the deterioration of the
quality of life with the SF-36 questionnaire, but above all of the
quality of life linked to urinary symptoms with the specific OAB-SF
questionnaires.

In particular, patients undergoing pelvic floor rehabilitation,
nutraceutical or pharmacological treatment, and those undergoing
PTNS, surprisingly, showed a significant deterioration in their
quality of life. In contrast, women treated with SNM or BoNT-A
showed a not-significant decrease compared to pre-Covid-19
period.

Certainly, government containment measures have a greater
impact on women who need constant care over time.

Therefore, due to the suspension of non-urgent activities,
rehabilitation or PTNS sessions were not performed and appoint-
ments were postponed after the end of the restrictive measures,
reducing the effectiveness of treatments.In addition, the PTNS cure
rate is time dependent, decreasing significantly in the break pe-
riods [27].

Women, during this period, change their lifestyle and daily ac-
tivities paying substantial attention to the purchase of basic ne-
cessities and protective equipment against infection. Furthermore,
due to the temporary loss of work and the lower amount of money
available, patients do not buy the anti-incontinence drugs because
in Italy, there is no reimbursement of the products by the national
health system. Consequently, conservatively treated women, not
knowing the evolution of the epidemic situation, tend to be more
fragile psychologically and repeated psychological stress results in
lasting alterations in micturition frequency, interval, and volume
with a worsening of OAB symptoms and QoL [28,29].

In social containment situation, patients treated with SNM and
BoNT-A, although overall QoL is reduced to SF-36, are less affected.
Surely, the invasive treatments, thanks to the constant action and
the autonomous function, remain effective even during a period of
strong stress, besides, open medical clinics are not necessary for
any therapeutic session [30].

Overall, the stressful period has a negative impact on patients
treated for OAB and psychological help during the period of social
restriction would be desirable to try to reduce the influence on
mental health. A significant worsening of symptoms and QoL in
patients with OAB has reduced satisfaction with the current treat-
ment. Consequently, subsequent visits will be useful to re-evaluate
the effectiveness of the treatment. To our knowledge, this is the first
study in the literature that analyzes the change in symptoms and
QoL in many OAB treated patients during the Covid-19 outbreak.
However, the different number of examined patients within each
group and the non-randomized design prevents us from drawing
definitive conclusions. Moreover, the short-term evaluation can
influence the satisfaction for the different treatments.

Further randomized prospective studies on a greater number of
patients with an assessment of mental stress are needed to confirm



M.C. Schiavi, M.A. Zullo, P. Luffarelli et al.

these findings and the possible association between the psycho-
logical triggers and the pathophysiology of OAB.

Funding statement

This research received no specific grant from any funding
agency in the public, commercial, or not-for-profit sectors.

Declaration of competing interest

The authors report no conflict of interest.

Acknowledgements

We did not receive substantial contribution from non-authors.

References

[1]
2

3

[4

[5]

[6

[7

[8

[9

[10]

[11]

[12]

[13]

Aoki Y, Brown HW, Brubaker L, Cornu JN, Daly JO, Cartwright R. Urinary in-
continence in women. Nat Rev Dis Primers 2017 Jul;16(3):17042.

Abu Mahfouz I, Asali F, Abdel-Razeq R, Ibraheem R, Abu Mahfouz S, Jaber H,
et al. Bladder sensations in women with nocturia due to overactive bladder
syndrome. Int Urogynecol ] 2020 May;31(5):1041-8.

Schiavi MC, Faiano P, D'Oria O, Zullo MA, Muzii L, Benedetti Panici P. Efficacy
and tolerability of treatment with mirabegron compared with solifenacin in
the management of overactive bladder syndrome: a retrospective analysis.
] Obstet Gynaecol Res 2018 Mar;44(3):524—31.

Zilberlicht A, Haya N, Feferkorn I, Goldschmidt E, Kaldawy A, Abramov Y.
Somatic, psychological, and sexual triggers for overactive bladder syndrome in
women. Neurourol Urodyn 2018 Jan;37(1):163—8.

Lai H, Gardner V, Vetter ], Andriole GL. Correlation between psychological
stress levels and the severity of overactive bladder symptoms. BMC Urol
2015;8. 15:14.

Wang C, Horby PW, Hayden FG, Gao GF. A novel coronavirus outbreak of
global health concern. Lancet 2020 Feb;395(10223):470—3.

European centre for disease prevention and control. Available at: https://
www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases.
[Accessed 9 June 2020].

Decreto del presidente del consiglio dei MINISTRI (DPCM). Available at:
https://www.gazzettaufficiale.it/eli/id/2020/03/11/20A01605/sg. [Accessed 24
April 2020].

Van Bortel T, Basnayake A, Wurie F, Jambai M, Koroma AS, Muana AT, et al.
Psychosocial effects of an Ebola outbreak at individual, community and in-
ternational levels. Bull World Health Organ 2016 Mar 1;94(3):210—4.

Leung GM, Lam TH, Ho LM, Ho SY, Chan BH, Wong IO, et al. The impact of
community psychological responses on outbreak control for severe acute
respiratory syndrome in Hong Kong. J Epidemiol Community Health 2003
Nov;57(11):857—63.

Jacomo RH, Alves AT, Garcia PA, da Silva ML, Matheus LBG, Lorena DCR, et al.
Risk factors for mild depression in older women with overactive bladder
syndrome-A cross sectional study. PloS One 2020 Jan;15(1):e0227415.
Wieland LS, Shrestha N, Lassi ZS, Panda S, Chiaramonte D, Skoetz N. Yoga for
treating urinary incontinence in women. Cochrane Database Syst Rev 2019
Feb 28;2(2):CD012668.

Baker J, Costa D, Guarino JM, Nygaard I. Comparison of mindfulness-based
stress reduction versus yoga on urinary urge incontinence: a randomized

678

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Taiwanese Journal of Obstetrics & Gynecology 60 (2021) 674—678

pilot study. with 6-month and 1-year follow-up visits. Female Pelvic Med
Reconstr Surg 2014 May-Jun;20(3):141—6.

Shumaker SA, Wyman JF, Uebersax ]S, McClish D, Fantl JA. Health-related
quality of life measures for women with urinary incontinence: the inconti-
nence impact questionnaire and the urogenital distress inventory. Qual Life
Res 1994 Oct;3(5):291—306.

Coyne K, Schmier J, Hunt T, Corey R, Liberman N, Revicki D. Developing a
specific HRQL instrument for overactive bladder. Value Health 2000;3(2). 141-
141.

Burholt V, Nash P. Short form 36 (SF-36) health survey questionnaire:
normative data for wales. ] Public Health 2011;33:587—603.

Steinert T, Eisele F, Lingle G, Albani C, Flammer E, Borbé R. PGI-I
(Patient's Global Impression) als Outcome und Qualitdtsindikator bei
stationarer Behandlung: Ergebnisse und Ubereinstimmung mit Beurtei-
lungen der Behandler [PGI-I (patient's global impression) as an outcome
and quality indicator of psychiatric in-patient treatment: results and
concordance with doctor's assessments]. Psychiatr Prax 2010 Oct;37(7):
343-9. German.

Carletti F, Lalle E, Messina F, Ippolito G, Capobianchi MR. About the
origin of the first two Sars-CoV-2 infections in Italy: inference not sup-
ported by appropriate sequence analysis. ] Med Virol 2020 Sep;92(9):
1404-5.

Paules CI, Marston HD, Fauci AS. Coronavirus infections-more than just the
common cold. ] Am Med Assoc 2020;23 [Epub ahead of print].

Lima CKT, Carvalho PMM, Lima IAAS, Nunes JVAO, Saraiva JS, de Souza RI,
et al. The emotional impact of Coronavirus 2019-nCoV (new Coronavirus
disease). Psychiatr Res 2020 May;287:112915.

Schiavi MC, Spina V, Zullo MA, Colagiovanni V, Luffarelli P, Rago R, et al. Love
in the time of COVID-19: sexual function and quality of life analysis during the
social distancing measures in a group of Italian reproductive-age women.
J Sex Med 2020 Aug;17(8):1407—13.

Smith AL, Leung ], Kun S, Zhang R, Karagiannides [, Raz S, Lee U, et al. The
effects of acute and chronic psychological stress on bladder function in a
rodent model. Urology 2011 Oct;78(4):967. e1-7.

Abdul-Razzak KK, Alshogran OY, Altawalbeh SM, Al-Ghalayini IF, Al-
Ghazo MA, Alazab RS, et al. Overactive bladder and associated psychological
symptoms: a possible link to vitamin D and calcium. Neurourol Urodyn 2019
Apr;38(4):1160—7.

Panicker JN, De Seze M, Fowler CJ. Neurogenic lower urinary tract dysfunction.
Handb Clin Neurol 2013;110:209.

GriffithsD]. Use of functional imaging to monitor central control of voiding in
humans. Handb Exp Pharmacol 2011;202:81.

Zilberlicht A, Boms-Yonai N, Haya N, Feferkorn I, Lavie O, Abramov Y. Somatic
and psychological triggers for bladder storage symptoms among men and
women. Int Urogynecol ] 2020 May;31(5):933—7.

Burton C, Sajja A, Latthe PM. Effectiveness of percutaneous posterior tibial
nerve stimulation for overactive bladder: a systematic review and meta-
analysis. Neurourol Urodyn 2012;31:1206—16.

Knight S, Luft ], Nakagawa S, Katzman WB. Comparisons of pelvic floor muscle
performance, anxiety, quality of life and life stress in women with dry over-
active bladder compared with asymptomatic women. BJU Int 2012
Jun;109(11):1685-9.

Schiavi MC, Zullo MA, Faiano P, D'Oria O, Prata G, Colagiovanni V, et al.
Retrospective analysis in 46 women with vulvovaginal atrophy treated with
ospemifene for 12 weeks: improvement in overactive bladder symptoms.
Gynecol Endocrinol 2017 Dec;33(12):942—5.

Siegel S, Noblett K, Mangel ], Griebling TL, Sutherland SE, Bird ET, et al. Results
of a prospective, randomized, multicenter study evaluating sacral neuro-
modulation with InterStim therapy compared to standard medical therapy at
6-months in subjects with mild symptoms of overactive bladder. Neurourol
Urodyn 2015 Mar;34(3):224—30.


http://refhub.elsevier.com/S1028-4559(21)00127-3/sref1
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref1
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref2
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref2
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref2
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref2
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref3
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref3
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref3
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref3
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref3
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref4
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref4
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref4
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref4
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref5
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref5
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref5
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref6
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref6
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref6
https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases
https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases
https://www.gazzettaufficiale.it/eli/id/2020/03/11/20A01605/sg
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref9
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref9
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref9
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref9
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref10
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref10
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref10
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref10
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref10
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref11
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref11
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref11
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref12
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref12
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref12
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref13
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref13
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref13
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref13
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref13
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref14
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref14
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref14
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref14
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref14
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref15
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref15
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref15
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref16
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref16
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref16
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref17
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref17
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref17
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref17
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref17
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref17
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref17
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref17
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref17
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref17
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref17
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref17
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref18
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref18
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref18
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref18
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref18
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref19
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref19
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref20
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref20
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref20
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref21
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref21
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref21
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref21
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref21
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref22
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref22
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref22
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref23
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref23
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref23
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref23
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref23
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref24
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref24
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref25
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref25
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref26
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref26
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref26
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref26
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref27
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref27
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref27
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref27
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref28
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref28
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref28
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref28
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref28
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref29
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref29
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref29
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref29
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref29
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref30
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref30
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref30
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref30
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref30
http://refhub.elsevier.com/S1028-4559(21)00127-3/sref30

