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Abstract
Introduction and hypothesis The genitourinary syndrome of menopause (GSM), apart from symptoms related to vulvovagi-
nal atrophy (VVA), also consists of lower urinary tract symptoms (LUTS). Based on the common embryological origin of 
the genital and lower urinary system, the presence of estrogen receptors, and the high prevalence of VVA and LUTS in the 
menopausal population, the two conditions can coexist. This study is aimed at investigating the prevalence and risk factors 
of LUTS in a sample of Greek peri- and postmenopausal women.
Methods Four hundred and fifty (450) women, aged 40–70 years, attending three outpatient gynecology clinics for routine 
examination, completed a structured interview and responded to a validated questionnaire (International Consultation on 
Incontinence Questionnaire Female Lower Urinary Tract Symptoms, ICIQ-FLUTS).
Results Urinary urgency or frequency affected 51.6% and dysuria 43.6% of the participants. Mild urgency or frequency 
was described by 25.6%, moderate by 14.4%, and severe by 11.6% of the women. Mild dysuria was reported by 26.26%, 
moderate by 5.8%, and severe by 11.6%. Age, weight, BMI, and number of pregnancies and abortions correlated with a 
higher ICIQ-FLUTS score. Women with moderate/severe symptoms of VVA, such as irritation, a burning sensation, and 
pruritus of the vulva or vagina, had a higher ICIQ-FLUTS score than women without such symptoms (beta coefficient 
2.42, CI 1.204, 3.635, p < 0.001).
Conclusions Lower urinary tract symptoms are very common among peri- and postmenopausal women and are linked to 
symptoms of VVA. Our data support the need for prompt evaluation of women transitioning to menopause, as these symp-
toms compromise the quality of life.
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Introduction

The Genitourinary Syndrome of Menopause (GSM) is a 
relatively novel term, defined by the Society for the Study of 
Women's Sexual Health (ISSWSH) and the Board of Trus-
tees of The North American Menopause Society (NAMS) 
[1]. Apart from the classical symptoms of vulvovaginal atro-
phy (VVA), GSM also consists of lower urinary tract symp-
toms (LUTS) such as urinary urgency, frequency, and lower 
urinary tract pain, as well as urinary incontinence (UI) and 
voiding dysfunction [1]. Τhe symptoms attributed to GSM 
can affect not only well-being but also the health-related 
quality of life [2, 3].

Embryologically, both the genital and lower urinary 
tract originate from the primitive urogenital sinus [4]. 
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Tissue-specific analyses have demonstrated the pres-
ence of estrogen receptors (ERs) as well as progesterone 
receptors (PRs) in the squamous epithelium of both the 
proximal and distal urethra in areas of the bladder trigone 
and in certain pelvic floor muscles [4]. Consequently, 
postmenopausal estrogen deprivation leads to atrophy of 
the urethral epithelium, loss of periurethral collagen, and 
decreased sensitivity of urethral smooth muscle [5]. Thus, 
progressively after the menopausal transition, the function 
of the lower urinary tract becomes less efficient, triggering 
bothersome LUTS.

The prevalence of LUTS is particularly high with 
increasing age, affecting 10.5% of women at the age of 
30–39 years to about 26% at the age of 70–79 years. 
Affected women report a lower quality of life and a nega-
tive impact on productivity, sleep, and sexual satisfaction 
[6]. Nevertheless, despite the extent of the problem, the 
majority of patients remain reluctant to seek medical help 
and to receive treatment [7]. This paradox is caused by 
stigma and shame surrounding urogynecological condi-
tions. Limited health education on the cause and any avail-
able treatment options lead to the belief of many women 
that such symptoms come with the menopause and they 
have to bear with them [8].

Given the strong mediating effect of estrogen deficiency 
with regard to the development of LUTS following the 
menopausal transition, the efficacy of hormonal options, 
and nonhormonal alternatives has been explored. Con-
cerning hormone treatment (HT), both systematic and 
local hormone therapy has been used to alleviate these 
symptoms [9]. Several studies indicate that only vaginal 
hormonal preparations have positive effects on LUTS, and 
that systemic HT may have a negative impact on UI [10]. 
The therapeutic effects of topical hormone therapy sub-
side when the treatment is no longer used [11]. Current 
research has been shifted on the effect of laser therapy on 
collagen remodeling and the more sustainable ameliora-
tion of GSM and LUTS. Although the effects of laser treat-
ments appear promising in alleviating GSM symptoms 
[12–14], its efficacy compared with sham treatment still 
remains controversial, as more RCTs are needed to draw 
final conclusions [14, 15]. Taking into consideration the 
high prevalence of urinary symptoms and the burden to the 
quality of life of aging woman, primary prevention prac-
tices should be aimed at identifying the most appropriate 
type of treatment according to the individual components 
of GSM, to offer appropriate individualized therapeutic 
strategies. Therefore, the aim of this study was to explore 
the prevalence of LUTS, risk factors and the interrela-
tion between LUTS and symptoms of VVA in a group of 
Greek peri- and postmenopausal women attending routine 
gynecological screening.

Materials and Methods

The LADY (EpidemioLogical charActeristics of prevalent 
anD new genitourinarY syndrome of menopause cases in 
Greece) study was aimed at evaluating features related to 
the diagnosis of GSM in Greek women. The protocol was 
approved by the University Ethics Committee of Aretaieion 
Hospital, National and Kapodistrian University of Athens 
(224/18-06-2020). For the purposes of this study, all peri- or 
postmenopausal women who were visiting for the first time 
any of the three participating outpatient gynecological clin-
ics for assessment and advice on climacteric symptoms in 
Greece between November 2020 and June 2022 were invited 
to participate in a structured face-to-face interview.

Inclusion criteria consisted of age between 40 and 70 
years, and a peri- or postmenopausal status. GSM was diag-
nosed in women who experienced at least two bothersome 
vaginal symptoms or the presence of ≥1 symptom and one 
clinical sign corresponding to GSM. Postmenopause was 
defined in women with a history of at least 12 months of 
amenorrhea. Perimenopause was defined in those with both-
ersome menopausal symptoms and evidence of menstrual 
irregularity over the last 12 months. Four hundred and fifty 
(450) women agreed to participate, and signed informed 
consent. There was no statistically significant difference 
between responders and nonresponders with regard to age, 
anthropometric, or demographic characteristics.

During the first clinic consultation, anthropometric and 
demographic data, lifestyle, personal, obstetrical/gyneco-
logical history, as well as any intake of medications, were 
recorded. We measured height and weight, and calculated 
the body mass index as weight (kg) divided by height [2] 
(m)2. Immediately thereafter, a trained gynecologist com-
pleted a gynecological evaluation.

In a structured face-to-face interview during their out-
patient clinic visit, women were offered the option to 
complete the translated Greek version of the International 
Consultation on Incontinence Questionnaire Female Lower 
Urinary Tract Symptoms (ICIQ-FLUTS) questionnaire 
[16]. Further questions included enquiry regarding the 
presence and severity of vulvovaginal symptoms (vaginal 
dryness, irritation, burning sensation, pruritus of the vulva 
or vagina, decreased lubrication during sexual activity, 
dyspareunia, postcoital bleeding), previous GSM diagno-
sis, previous or concurrent GSM treatment, and documen-
tation of any previous consultation on vaginal health with 
their health care provider.

ICIQ‑FLUTS Questionnaire

This questionnaire is aimed at evaluating the presence of 
female LUTS and the impact on quality of life during the 
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previous 4 weeks. The questionnaire consists of 12 items 
assessed on a five-point Likert scale [16, 17]: 

 1. Nocturia
 2. Urgency
 3. Bladder pain
 4. Frequency
 5. Hesitancy
 6. Straining
 7. Intermittency
 8. Urge urinary incontinence
 9. Frequency of urinary incontinence
 10. Stress urinary incontinence
 11. Unexplained urinary incontinence
 12. Nocturnal enuresis

 Τhe sum of the scores corresponding to the questions 1 to 4 
added together correspond to the filling symptoms subscale. 
The sum of the scores corresponding to the questions 5, 6, and 
7 added together correspond to the voiding symptoms subscale. 
The sum of the scores corresponding to the questions 8 up to 
12 added together corresponds to the incontinence symptoms 
subscale. Every question has a second element corresponding 
to the severity of the symptom assessed. The total ICIQ-FLUTS 
score was estimated after the addition of the mean value of the 
score that corresponded to each of the questions.

Statistical Analysis

Statistical Analysis was performed using R version 4.2.2. 
The analysis was performed on all patients who had an 
ICIQ-FLUTS score evaluation.

Initial statistical analysis was based on descriptive statistics 
to provide an overview of all study data. Categorical variables 
were described by absolute and relative frequencies (based 
on the number of available data). For continuous variables 
we present mean values ± standard deviation (SD), median, 
minimum and maximum values. All tests performed were 
two-sided and the significance level was set to α = 0.05.

The relationship between baseline characteristics and the 
ICIQ-FLUTS score was assessed using the one-way analysis 
of variance (ANOVA) parametric test for categorical variables 
and the independent samples t test for continuous variables.

The main analysis focused on the investigation of independ-
ent factors affecting the ICIQ-FLUTS score. A multivariate 
generalized linear model was used. The dependent variable 
was the ICIQ-FLUTS score. The parameters tested for inclu-
sion in the model were age, educational level (none/primary, 
secondary, higher/tertiary/postgraduate title), area of perma-
nent residence (urban, rural), marital status (single, married, 
divorced/widowed), employment status (unemployed/house-
hold, working, retired), body mass index (BMI), smoking 
status (nonsmoker, current/ex-smoker), alcohol consumption 

(none, low, moderate/high), age at menarche, menopause, 
number of pregnancies, number of abortions, osteoporosis 
treatment (yes, no), treatment for thyroid disease (yes, no), 
treatment for cardiovascular disease (yes, no), statins (yes, 
no), irritation, burning sensation, pruritus of vulva or vagina 
(absent/mild, moderate/severe), dyspareunia (absent/mild, 
moderate/severe), postcoital bleeding (absent/mild, moder-
ate/severe). The selection of the final independent variables 
was based on the Akaike information criterion and a backward 
selection procedure with a threshold of 0.05. The magnitude 
of association between the resulting independent variables and 
ICIQ-FLUTS score was expressed as odds ratios followed by 
corresponding confidence interval (95% CI).

Results

Study Population

The sample population was retrieved after carefully screen-
ing an original cohort of 614 women, of whom 164 did 
not agree to participate in the study. Of the 450 women 
enrolled in the study, 449 were included in the final analysis 
(1 woman was excluded because of incomplete data in the 
ICIQ-FLUTS questionnaire).

Our sample population consisted of women with a mean 
age of 58.25 ± 6.8 years and 93% of them were postmeno-
pausal. The majority of women were married and resided 
in a metropolitan area. Eighty-seven percent of the partici-
pants had a secondary or higher education and 46% were 
employed. The detailed demographic characteristics and 
gynecological history of our study population as well as the 
ICIQ-FLUTS score are presented in Table 1.

Only 39 individuals (8.7%) were presently undergoing 
some form of treatment for VVA symptoms. More specifi-
cally, 5.8% were using simple measures such as vaginal lubri-
cants and moisturizers, 2.4% were using topical estrogens, 
0.9% were under systemic hormone replacement therapy 
(HRT), and 0.7% were using other forms of treatment. Fifty 
women (11.11%) had used at least one treatment option in the 
past but had eventually stopped the therapy. Among those, 
over the counter products were once again the most commonly 
utilized therapeutic options (68% of past treatment users), top-
ical estrogens had been prescribed to a mere 18% and HRT to 
6% of women who had previously received treatment, whereas 
other forms of treatment had been used by 1.1%.

Prevalence of Lower Urinary Tract Symptoms

In our study urinary urgency or frequency affected 51.6% of 
the participants. Mild urgency or frequency was described 
by 25.6%, moderate by 14.4%, and severe by 11.6% of the 
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women. Mild dysuria was reported by 26.26%, moderate by 
5.8%, and severe by 11.6%.

Factors Affecting LUTS Presence

Age, weight, and higher BMI correlated with a higher 
ICIQ-FLUTS score. The number of pregnancies as well 
as the number of abortions also had a positive correlation 
with a higher ICIQ-FLUTS score (Table 2). In the linear 
regression model higher BMI (ß 0.131, 95% CI 0.016, 
0.247) and the number of pregnancies (ß 0.0578, 95% 
CI 0.156, 0.999) were associated with an ICIQ-FLUTS 
score increase (Table 3). Almost one third of the women 
included in this study (28.22%) were receiving treatment 
for cardiovascular disease (CVD). CVD treatment is 
associated with the presence of dysuria (OR 2.279, 95% 
CI 1.394, 3.726, p < 0.001). It is also associated with 
the severity of dysuria (OR 2.295, 95% CI 1.434, 3.673, 
p < 0.001) and urinary frequency (OR 1.563, 95% CI 
1.035, 2.362, p < 0.033). Further adjustment for the use 
of HRT did not change the significance of the observed 
associations.

Lower Urinary Tract and Vulvovaginal Atrophy 
Symptoms

Women who suffered from irritation, a burning sensa-
tion, or pruritus of the vulva or vagina had a higher ICIQ-
FLUTS score (10.4 ± 7.4) than those who did not report 
any of those symptoms (7.7 ± 5.5; Table 4). In the linear 
regression model, irritation, a burning sensation, or pru-
ritus of the vulva or vagina was also related to a higher 
ICIQ-FLUTS score (ß 2.42, 95% CI 01.204, 3.635). In 
addition, as shown in Fig. 1a, women with moderate or 
severe symptoms had a higher ICIQ-FLUTS score than 
those who presented none or mild irritation, burning, 

Table 1  Patients’ gynecological history and demographic charac-
teristics in relation to the International Consultation on Inconti-
nence Questionnaire Female Lower Urinary Tract Symptoms (ICIQ-
FLUTS) score

Bold indicates statistical significance which was set at the level of 
p-value <0.05
*One-way ANOVA

Mean ICIQ-
FLUTS score

p value*

Age, years, mean ± SD 58.28 ± 6.8
Body mass index, mean ± SD 27.3 ± 4.9
Educational level, n (%) 0.032

  None/primary education 52 (11.58) 10.21 (6.9)
  Secondary education 168 (37.42) 8.80 (6.3)
  Higher education/tertiary educa-

tion/postgraduate title
229 (51.00) 7.83 (5.9)

Area of permanent residence, n 
(%)

0.032

  Urban 398 (88.64) 8.24 (6.2)
  Rural 51 (11.36) 10.24 (6.0)

Marital status, n (%) 0.243
  Single 34 (7.58) 7.59 (6.0)
  Married 341 (75.95) 8.33 (6.0)
  Divorced/widowed 74 (16.47) 9.50 (7.2)

Employment status, n (%) 0.014
  Employed 207 (46.10) 7.66 (5.7)
  Unemployed/household 105 (23.39) 9.83 (7.0)
  Retired 137 (30.51) 8.65 (6.3)

Smoking status, n (%) 0.878
  Never 293 (65.26) 8.44 (6.2)
  Former/current 156 (34.74) 8.53 (6.3)

Alcohol intake, n (%) 0.223
  None 305 (67.93) 8.60 (6.7)
  Low 132 (29.40) 7.95 (5.0)
  Moderate/high 12 (2.67) 11.00 (5.3)

Number of life births, n (%) <0.001
  0 25 (5.57) 7.36 (5.4)
  1 56 (12.47) 7.11 (5.5)
  2 142 (31.63) 7.32 (5.3)
  3 96 (21.38) 8.47 (5.5)
  ≥4 130 (28.95) 10.52 (7.5)

Number of vaginal deliveries, n 
(%)

0.004

  0 109 (24.28) 7.14 (5.3)
  1 62 (13.81) 7.73 (6.3)
  2 198 (44.10) 8.67 (6.0)
  ≥3 80 (17.82) 10.36 (7.3)

Number of Cesarean sections, 
n (%)

0.457

  0 363 (80.85) 8.65 (6.3)
  1 50 (11.13) 7.74 (5.6)
  ≥2 36 (8.02) 7.67 (5.9)

Number of abortions, n (%) 0.002
  0 281(62.58) 7.80 (5.7)
  1 80 (17.82) 8.65 (6.2)
  ≥2 88 (19.60) 10.45 (7.4)

Table 2  Pearson correlation of patients’ characteristics with the Inter-
national Consultation on Incontinence Questionnaire Female Lower 
Urinary Tract Symptoms (ICIQ-FLUTS) score

Bold indicates statistical significance which was set at the level of 
p-value <0.05

r p value

Age (years) 0.116 0.014
Height (cm) 0.021 0.655
Weight (kg) 0.151 0.001
ΒΜΙ (kg/m2) 0.155 0.001
Age at menarche (years) 0.091 0.054
Number of pregnancies 0.261 <0.001
Number of abortions 0.241 <0.001
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or pruritus. We also found that gravidity also affects the 
ICIQ-FLUTS score in symptomatic women. In particular, 
women with an obstetrical history of more than four preg-
nancies and the presence of irritation, a burning sensation, 
and pruritus had a significantly increased ICIQ-FLUTS 
score (Table 1 and Fig. 1b).

Discussion

The results of our study indicate that LUTS affect one out 
of two Greek peri- and postmenopausal women, greatly 
interfering with their everyday life and activity. In addition, 
symptoms such as pruritus of the vulva or vagina, local irri-
tation or a burning sensation appear to be most significantly 
associated with the severity of LUTS. The experience of 
bothersome LUTS was associated not only with vaginal dry-
ness but also with BMI and the number of deliveries.

The prevalence of LUTS in different studies varies 
because of discrepancies in assessed symptoms, definitions, 
and different questionnaires, as well as because of the vari-
ations in the reproductive status of the evaluated women. In 
the Japan Nurse’s Health study overactive bladder (OAB), 

stress urinary incontinence (SUI), and mixed urinary incon-
tinence (MUI) were present in 9.5%, 13.9%, and 2.1% of 
women with a mean age of 46.5 years respectively [18]. In 
an Australian Study that included women aged 25–80 years, 
the overall prevalence of any UI was 41.7% [19]. Ohta et al. 
[20], recruited 10,000 Japanese women aged between 40 and 
90 years, with a mean age of 55.9 ± 9.4 years and found that 
21.7% had UI and 20.0% had frequent urination.

The LADY study showed that the presence of LUTS was 
associated with age, weight, BMI, as well as the number of 
deliveries. The association between an experience of LUTS 
in older women of higher weight as well as multiparity is not 
surprising, and has been previously repeatedly documented 
in women of young and more advanced reproductive age 
[21–24]. More studies were aimed at determining if specifi-
cally, the menopausal transition period is associated with 
the development of UI symptoms. In a number of studies, 
the climacteric appears to be the main period of life where 
women are at risk of developing UI [25, 26]. Nagai et al. 
in the Japan Nurse’s Health study, found that a significant 
increase in OAB prevalence was observed in the 45- to 
54-year age group, indicating a nonlinear association with 
age [18]. Findings from the SWAN study have shown that 

Table 3  Linear regression model for the presence of independent fac-
tors affecting the International Consultation on Incontinence Ques-
tionnaire Female Lower Urinary Tract Symptoms (ICIQ-FLUTS) 
score.

Selection of final variables for inclusion in the model was done based 
on the Akaike information criterion
Variables considered for inclusion in the model were age, educational 
level (none/primary, secondary, higher education/tertiary education/
postgraduate), area of permanent residence, marital status (single, 
married, divorced/widowed), employment status (unemployed/house-
hold, working, retired), BMI, smoking status (nonsmoker, ex/current 
smoker), alcohol consumption (none, low, moderate/high), menarche, 
menopause, total gravidity, number of abortions, treatment for oste-
oporosis, treatment for thyroid disease, treatment for cardiovascular 
disease, statin use, as well as the symptoms vaginal dryness, irrita-
tion, burning sensation, pruritus of the vulva or vagina, dyspareunia, 
postcoital bleeding (absent/mild, moderate/severe)
Bold indicates statistical significance which was set at the level of 
p-value
SE standard error, CI confidence interval

ß SE 95% CI p value

Area of permanent residence
  Urban — — —
  Rural 1.660 0.898 −0.104, 3.425 0.065

BMI (kg/m2) 0.131 0.059 0.016, 0.247 0.025
Total number of life births 0.578 0.214 0.156, 0.999 0.007
Number of abortions 0.494 0.291 −0.078, 1.065 0.090
Irritation, burning sensation, pruritus of the vulva or vagina

  Absent/mild — — —
  Moderate/severe 2.420 0.619 1.204, 3.635 <0.001

Table 4  Evaluation of the International Consultation on Inconti-
nence Questionnaire Female Lower Urinary Tract Symptoms (ICIQ-
FLUTS) score according to symptoms of vulvovaginal atrophy (N = 
449)

Bold indicates statistical significance which was set at the level of 
p-value
*t test
a In all categories “No” includes patients with absence of the corre-
sponding symptom or presence to a mild degree

N Mean ICIQ-
FLUTS score 
(SD)

p value*

Vaginal dryness 0.2
  Yes 185 8.89 (6.1)
   Noa 264 8.17 (6.3)

Irritation, burning sensation, pruri-
tus of the vulva or vagina

<0.001

  Yes 128 10.42 (7.4)
  No 321 7.69 (5.5)

Reduced lubrication during sexual 
activity

0.6

  Yes 169 8.64 (5.9)
  No 280 8.37 (6.5)

Dyspareunia 0.4
  Yes 130 8.89 (6.2)
  No 319 8.30 (6.3)

Postcoital bleeding 0.3
  Yes 15 10.07 (6.4)
  No 434 8.41 (2.6)
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the peri-menopausal status is associated with developing UI 
(early peri-menopause: HR 1.34, 95% CI 1.04, 1.68; late 
peri-menopause: HR 1.52, 95% CI 1.12, 2.05). A decrease 
in incontinence symptoms was found postmenopause (HR 
0.57, 95% CI 0.34, 0.95) [27]. Factors that coincide and can 
be related to the menopause, such as aging, weight gain, 
nonrestorative sleep, depression, and anxiety, seem to be 
related to developing LUTS postmenopause rather than 
estrogen decline [28, 29].

Moreover, we found a significantly higher burden of 
LUTS in women who experience certain GSM symptoms, 

namely irritation, a burning sensation or pruritus, but no 
link with VVA, as opposed to those without any symptoms, 
in this large sample of Greek peri- and postmenopausal 
women. Cagnacci et al., in the ANGEL study, evaluated 518 
women (aged 40–55 years) and reported that more than 75% 
of the participants were distressed owing to LUTS. Similar 
to our findings, the ANGEL study did not reveal a consist-
ent association of LUTS with VVA, after controlling for the 
presence of recurrent urinary tract infections. Among VVA 
symptoms only dyspareunia was associated with OAB [30]. 
In the Genisse study, among 430 postmenopausal women 

Fig. 1  a Mean International Consultation on Incontinence Question-
naire (ICIQ) score according to the severity of the irritation, burn-
ing sensation, pruritus of the vulva or vagina.  b Mean ICIQ score 

by symptom of irritation, burning sensation, pruritus of the vulva or 
vagina, and by gravidity
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with a mean age of 58.1 years, the risk of GSM diagno-
sis was significantly higher in women with SUI (OR 3.30; 
95% CI 1.52, 7.15; p = 0.001); MUI (OR 8.43; 95% CI 1.12, 
63.69; p = 0.01); OAB (OR 18.44; 95% CI 1.11, 307.50; 
p = 0.002) [31].

The involvement of estrogens in LUTS management is 
contentious. Although biochemical studies show that estro-
gens have a favorable effect on the lower urinary tract, some 
clinical investigations show either benefits, mostly concern-
ing OAB symptoms, or worsening, primarily in SUI symp-
toms [21, 32]. Results from a 2012 Cochrane review showed 
that systemic oral estrogens had a negative impact on UI 
independently of hysterectomy history and progestogen use 
(risk ratio [RR] 1.32, 95% CI 1.17 to 1.48). The same study 
concluded that topical estrogens may have beneficial effects 
on UI (RR 0.74, 95% CI 0.64 to 0.86) [33]. Data from large 
studies, such as the Women’s Health Initiative (WHI) and 
the Nurse’s Health Study advised against the prescription of 
systemic hormone therapy to treat UI [34–36]. These find-
ings in combination with the peak of UI in perimenopause 
when hormone therapy is mainly prescribed, raise the ques-
tion whether this peak could be iatrogenic.

On the other hand, some data support the use of topical 
estrogen therapy mainly for OAB. In a study that evaluated 
the urodynamic effects of vaginal estriol in women with 
GSM and OAB, there was significant improvement in first 
desire to void and maximum cystometric capacity [37]. 
In a randomized control trial (RCT) of 59 women, when 
compared with oxybutynin, vaginal estrogen appeared 
to be equally beneficial in reducing the frequency of day-
time voids [38]. In addition, another RCT supports the 
notion that a combination of vaginal estrogen cream and 

antimuscarinics could potentially constitute a therapy for 
postmenopausal women with OAB [39]. Nevertheless, in 
another study aimed at comparing the efficacy of antimus-
carinics alone versus in combination with local estrogens for 
OAB, no synergistic effect was found [40].

Research conducted on animals suggests that andro-
gens, such as testosterone, might play a crucial role in 
the female pelvic floor and lower urinary tract [41]. In 
fact, experiments conducted on rats have shown that tes-
tosterone exhibits both preventive and curative properties 
in models of SUI [42]. Recent studies have also revealed 
that androgen receptors are densely concentrated in the 
muscles of the pelvic floor. As women age, their serum tes-
tosterone levels tend to decline, with the most significant 
decrease occurring before menopause [43]. Low levels 
of serum testosterone have been associated with a higher 
likelihood of stress and mixed incontinence in women 
[43]. Considering the role of pelvic musculature in main-
taining the support of the urethra and the positive impact 
of androgens on skeletal muscle, more extensive investi-
gations are required to ascertain the exact contribution of 
androgens in women with UI, pelvic organ prolapse, and 
other lower urinary tract disorders [44, 45].

Our study presents several strengths. First, it benefits 
from a substantial sample size and the inclusion of three 
prominent gynecological clinics situated in distinct regions 
across the country. Moreover, the utilization of face-to-face 
interviews and comprehensive gynecological examinations 
enhances the depth and objectivity of the data collected.

There are certain limitations to our study. The research 
cohort was drawn from outpatient gynecological clinics at 
university hospitals and hence may not be representative of 

Fig. 1  (continued)
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the overall peri- and postmenopausal population. Further-
more, the cross-sectional design precludes the discovery of 
causation. Surgical history was not recorded. Although LUTS 
may impact women's sexual function, the study design did not 
incorporate an assessment of sexual function. Additionally, 
the prevalence of urinary tract infections and their relationship 
with LUTS was not explored in the current study.

The results of the LADY study and others [30, 31] 
suggest an interrelation between VVA symptoms and 
symptoms indicative of urinary atrophy, even prior to 
the development of clinical signs of VVA. Urinary and/
or vaginal infections are known to be linked to altera-
tions of the urogenital microbiome [46, 47]. The latter is 
subjected to further modifications triggered by the peri- 
and postmenopausal hormone changes, and particularly 
estrogen deficiency [48, 49]. The time-line of the patho-
physiological changes observed in the vaginal and urinary 
epithelium, during the menopausal transition, has not yet 
been fully elucidated.

Conclusion

Lower urinary tract symptoms are highly prevalent in peri- 
and postmenopausal women, particularly in women present-
ing symptoms of VVA. In our study a significantly higher 
ICIQ-FLUTS score was observed only in women who suf-
fered from irritation, a burning sensation, and pruritus of 
the vulva or vagina. These findings support the need for a 
thorough assessment of genitourinary health after the meno-
pausal transition, as these symptoms, if left untreated, com-
promise the quality of life.
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