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ABSTRACT
Objective: The purpose of this survey was to assess the prevalence of genital and urinary tract symp-
toms among Japanese women with declining estrogen levels.
Methods: A health-related questionnaire survey was conducted among women in their 40s or older
to inquire about their genital, intercourse-related, and urinary symptoms and concern over
their symptoms.
Results: Of the consecutive 10,000 respondents recruited, 4488 (44.9%) reported having symptoms:
3546 (79.0%) expressed concern over their symptoms. Furthermore, 2173 women (21.7%) had incon-
tinence, 1999 (20.0%) had urinary frequency, 1648 (16.5%) had itching, and 1560 (15.6%) reported
odor; these were followed by looseness, dryness, and burning. Of the 2518 (25.2%) sexually active
women, 518 (20.6%) reported having dyspareunia and more reported having urinary symptoms than
genital symptoms. Of the symptomatic respondents, 33.1% had genital symptoms alone, 28.4% had
urinary symptoms alone, and 38.4% had both. More sexually active women had genital symptoms,
while more sexually inactive women had urinary symptoms.
Conclusions: Genital and urinary symptoms were shown to be common and coexist in a considerable
proportion of the respondents, highlighting the pathology of genitourinary syndrome of menopause.
Again, dyspareunia and lower urinary tract symptoms were shown to be quite common among post-
menopausal women.
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Introduction

With the increasing graying of society, age-associated health
problems are becoming a health care and social concern in
developed countries. It is known that women are placed at a
higher risk of longevity-associated diseases than men, which
has come to be termed a ‘sex-related longevity risk’1,2 associ-
ated with conditions and diseases resulting from estrogen
deficiency in women during their perimenopausal phase, and
these are associated with frailty in women and include motor
diseases, dementia, and genitourinary syndrome of meno-
pause (GSM). Of all the symptoms of GSM, those affecting
the genitourinary organs may be difficult to mention or seek
medical consultation about3,4, and thus may often remain
unrecognized and largely self-managed5. As a consequence,
while they may be found to be chronic or advanced, thus
compromising the quality of life (QOL) of affected women6,
their prevalence or the impact of associated symptoms
remains to be accurately grasped.

Previously referred to as vulvovaginal atrophy, GSM has
been shown to be associated with declining estrogen levels
among women, starting during their perimenopausal phase

and affecting many women in their postmenopausal phase.
With a prevalence of approximately 50% among postmeno-
pausal women, GSM has been shown to have a major impact
on the QOL of affected women as well as on their sexual
function1–5. GSM has been also shown to be responsible for
genital symptoms, such as vaginal dryness, itching, burning,
and hypersensitivity, and associated dyspareunia, as well as
lower urinary tract symptoms, such as dysuria, urinary fre-
quency, urgency, incontinence, and recurrent urinary tract
infections6,7.

It appears that many women treat GSM with over-the-
counter medications or leave it untreated, believing it to be
an inevitable part of aging. As a result, the condition grad-
ually becomes chronic and prolonged, thus causing more
worry. We previously analyzed data from a self-administered
Keio health survey in middle-aged and elderly patients
receiving outpatient menopausal care8. This survey included
four items on vaginal symptoms: ‘My vagina feels dry’ (vagi-
nal dryness); ‘I have colored vaginal discharge’ (brown vagi-
nal discharge); ‘My vagina itches’ (vaginal itching); and ‘I
experience pain during intercourse’ (dyspareunia). We
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reported that a high proportion of the respondents (56.4%)
had at least one of these vaginal symptoms8.

However, this prevalence rate is of limited relevance given
that the data came from patients receiving outpatient meno-
pausal care. Again, it has long been considered taboo in
Japan even to ask questions about sexuality, including those
about genital, urinary tract, or sex-related symptoms.
Therefore, very few data are available not only for those who
have sought consultation but for the majority who have
never done so, thus leaving the relationship between genital,
urinary tract, and sex-related symptoms and GSM unclear.

Therefore, a web-based questionnaire survey was con-
ducted to gain insight into the status of GSM among women
in their 40s or older who were assumed to be at risk of GSM
due to estrogen deficiency, as well as to provide new recom-
mendations for GSM based on the survey results.

Methods

The questionnaire survey, composed of five items
(Supplementary Table 1), was conducted online by Macromill
Carenet Inc. over a course of 3 days, beginning on 2
February 2017. Of the 75,072 women approached (31,952,
25,736, and 17,384 women in their 40s, 50s, and 60s or older,
respectively), a total of 15,207 women responded from the
47 prefectures of Japan. Of these, a total of 207 were
excluded as ineligible. Of the remaining 15,000 women
found to be eligible, a total of 10,000 randomly selected
women were recruited as eligible from all age groups, as fol-
lows: 7.8% of all respondents in their 40s (2500); 15.5% of all
respondents in their 50s (4000); and 20.1% of all respondents
in their 60s or older (3500). The women were sent emails
about the survey and asked to respond to the questionnaire
posted on the designated website. After the target number
of responses was obtained, the website was closed. This
study was approved by the institutional review board, and
informed consent was obtained from all participants.

Results

Table 1 presents the characteristics of the participants. The
mean age of the 10,000 women was 55.9 ± 9.4 years (range,
40–90 years), 72.4% were married, 73.3% had children, 25.2%
were sexually active, and 33.6% were premenopausal. These
characteristics were shown to be consistent with those
reported in a national demographic survey conducted in
20169. With regard to their level of activity, 20.3% reported
going out (to do something outdoors rather than stay
indoors at all times) every day per week, 55.0% reported
doing so 3–6 days per week, and 24.7% reported doing so
less than 3 days per week.

The questionnaire shown in Supplementary Table 1 asked
about genital, intercourse-related, and urinary tract symp-
toms. Of the 10,000 respondents, 4488 women (44.9%)
reported having symptoms; and of these, 3546 (79.0%)
reported concern over their symptoms. Incontinence was the
most common of all symptoms, affecting 21.7% (n¼ 2173) of
the respondents, followed by urinary frequency (n¼ 1999;

20.0%), itching (n¼ 1648; 16.5%), and odor (n¼ 1560; 15.6%)
(Figure 1). Among the 2518 sexually active women (25.2%),
dyspareunia was the most common genital symptom
(n¼ 518). When intercourse-related symptoms were
excluded, urinary tract symptoms were more common than
genital symptoms among these women. Moreover, of the
4488 symptomatic women, 1486 (33.1%) had genital symp-
toms alone, 1275 (28.4%) had urinary tract symptoms alone,
and the largest proportion of women (n¼ 1727; 38.5%) had
both genital and urinary tract symptoms.

These symptoms were then compared between the
women with partners based on their sexual activity. Of the
7473 women with partners, 2486 women (33.3%) were sexu-
ally active, with the proportions of sexually active women in
their 40s, 50s, and �60s shown to decline with increasing
age at 51.8%, 34.0%, and 18.7%, respectively (Supplementary
Figure 1). Sexually active women had genital symptoms
alone (39.3%) more than twice as often as urinary tract
symptoms alone (17.9%), while sexually inactive women had
urinary tract symptoms alone (33.0%) slightly more often
than genital symptoms alone (30.4%). Again, regardless of
their sexual activity status, more women had both genital
and urinary tract symptoms than genital symptoms alone or
urinary tract symptoms alone (Supplementary Figure 2).

In this survey involving not only postmenopausal but pre-
menopausal women, the prevalence of symptoms varied
depending on whether or not they were menstruating. The
survey found that the postmenopausal, premenopausal, and
perimenopausal women accounted for 66.4%, 24.8%, and
8.8% of the respondents, respectively.

Genital symptoms were often shown to be absent among
those no longer menstruating (Figure 2). In contrast, more
premenopausal women, including those in their 40s,
reported having odor and itching among all genital symp-
toms, while both premenopausal and postmenopausal
women reported having incontinence among all urinary tract
symptoms. Again, while 3.1% of the premenopausal women
reported having dyspareunia, three times as many postme-
nopausal women (9.5%) reported having dyspareunia.

Discussion

This study revealed that women with declining estrogen lev-
els often had genital and urinary tract symptoms together,
suggesting an association with GSM. To our knowledge, this
was the first study to show the coexistence of urinary and
genital symptoms in a considerable proportion of women
with declining estrogen levels.

Globally, earlier studies included postmenopausal women
alone, where a North American survey10 showed that 40% of
postmenopausal women experience typical symptoms of
vaginal atrophy that have a major impact on their sexual
function and QOL, while another survey showed that only
25% of these women sought consultation for
their symptoms11.

A large European survey12 in 4201 postmenopausal
women indicated a need for creating an environment
through which to obtain more in-depth information on the
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impact of vaginal atrophy on the QOL of postmeno-
pausal women.

In Japan, a survey conducted earlier in an outpatient
menopausal care setting13 showed that 56.4% of respond-
ents had some form of vaginal atrophy, presenting as dry-
ness, discharge, itching, or dyspareunia, while another online
survey of 152 postmenopausal women receiving no

specialized care showed that 44 respondents (28.9%)
reported having vaginal symptoms14, a significantly lower
proportion than among those receiving outpatient meno-
pausal care, suggesting that the reported prevalence of
symptoms associated with vaginal atrophy varies between
those receiving care and those not receiving care. The pre-
sent study was larger than the earlier online survey14 and

Table 1. Characteristics of the survey participants (n¼ 10,000).

Age group (years) n Age (years) Married (%) Children (%) Partnered (%) Sexually active (%)

40s 2500 44.2 ± 2.8 69.0 59.3 75.4 39.8
50s 4000 53.9 ± 2.7 73.0 71.3 76.3 26.2
�60s 3500 66.4 ± 5.2 74.3 85.7 72.5 13.6
Total 10,000 55.9 ± 9.4 72.4 73.3 74.7 25.2

Figure 1. Genital and urinary tract symptoms. Women reported having urinary tract symptoms (incontinence and urinary frequency) and intercourse-related symp-
toms (dyspareunia) more often than genital symptoms (itching, odor, looseness, dryness, and burning).

Figure 2. Frequency of symptoms among women by their menopausal status. Premenopausal women, including those in their 40s, reported having odor and itch-
ing more often than postmenopausal women, and postmenopausal women reported having dyspareunia three times more often than premenopausal women.
Both premenopausal and postmenopausal women reported having incontinence.
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was the first survey conducted nationwide to obtain 10,000
responses from women about questions related to their
genital and urinary tract symptoms. Our survey found that
44.9% of respondents had symptoms, which is similar to that
reported in the North American survey10, suggesting that the
prevalence of GSM remains similar despite the inclusion of
premenopausal women in this survey, who accounted for
one-third of all respondents.

When analyses were limited to those reporting symptoms
in this survey, 33.1% of these women reported having geni-
tal symptoms and accounted for a greater proportion than
those reporting urinary tract symptoms (28.4%), while the
largest proportion (38.5%) of women reported having both
symptoms. Further, the present study surveyed women in
their 40s, which, unlike the other surveys, meant that not all
respondents were postmenopausal, with 3360 women
(33.6%) being premenopausal and 6640 women (66.4%)
being postmenopausal. The premenopausal women had sig-
nificantly more itching, odor, and vaginal looseness and
tended to have more burning and dryness and less dyspar-
eunia, while there was no significant difference in the preva-
lence of urinary tract symptoms between the premenopausal
and postmenopausal women. This result indicates that men-
struation is likely associated with genital symptoms, such as
vaginal itching and odor, and is less likely associated with
dyspareunia, but that urinary tract symptoms are present
from their 40s onward, regardless of menstruation.

With regard to the frequency of genital symptoms,
34–43% of the women in their 40s or older reported having
genital symptoms in an online international survey15, with
their severity reported to be moderate to severe in 41–63%
of these women. In a large study by the US Women’s Health
Initiative16, 41% reported having some kind of genital symp-
toms. Although the differences in survey subjects, methods,
and symptom perceptions may have affected the results, it
appears that about 40% of women in Europe and the USA
experience genital symptoms. In the present study, about
45% of the respondents reported having genital symptoms,
suggesting that these symptoms occur at about the same
rate, regardless of race, in women in their 40s and older
whose estrogen secretion is expected to decline.

When asked only about storage symptoms (incontinence
and urinary frequency) in an earlier survey17, of all lower
urinary tract symptoms, more women reported having urin-
ary tract symptoms than genital symptoms, with half of
these women also shown to have sexual dysfunction, a
higher rate than that in the general population; and of these,
those with stress urinary incontinence (SUI) were shown to
have low sexual desire. Urinary tract symptoms have been
shown to affect sexual function among both men and
women aged between 40 and 65 years, and it is reported to
be an independent risk factor for sexual dysfunction18.

Another study of about 2300 women in their 40s–60s
examined the correlation between their sexual activity and
urinary tract symptoms over a 1-year period19 and found
more urinary tract symptoms among sexually inactive
women than among sexually active women; however, there
was no change in urinary tract symptoms among

consistently sexually active women. Our baseline survey
showed that sexually active women had less incontinence
and urinary frequency, which is consistent with the data
from Europe and North America.

In a study of the correlations between SUI, overactive
bladder, health-related QOL, and sexual function20, women
with SUI experienced more dyspareunia and incontinence
during intercourse than women with overactive bladder. A
Japanese study on the correlation between SUI and sexual
dysfunction also suggested that sexual functions were lower
among women with SUI than among women without SUI21.

This web-based survey has some limitations. First, the sur-
vey was limited to those who agreed to participate in the
survey and to provide their personal information to
Macromill Carenet Inc. Second, a total of 3500 women in
their 60s or older (mean age, 66.4 years) accounted for about
one-third of all respondents in their 40s–90s (mean age,
55.9 years). As the recruited respondents in their 40s
accounted for only 7.8% of all respondents in their 40s,
which is <50% of those in their 50s and 60s, this may have
led to selection bias, thus affecting the survey findings.
Third, this online survey enrolled a particular population of
women who had Internet literacy. Fourth, while reported
incontinence was thought more likely to be SUI, rather than
urge incontinence thought likely to be more typical of GSM,
all incontinence experienced was reported only as incontin-
ence, because the simple questionnaire used in our survey
did not allow these to be distinguished. Despite these limita-
tions, however, premenopausal women who were assumed
to have declining levels of estrogen accounted for 33.6% or
one-third of all respondents in the survey, suggesting that
not only postmenopausal but premenopausal women were
well represented in the survey to provide a clear picture of
GSM among women in their 40s–90s. Additionally, while the
majority of earlier studies were conducted in westerners, this
was the first large-scale survey ever conducted in Asia involv-
ing 10,000 Japanese women, a sufficiently large sample size
for analysis.

The present survey indicated that genital and urinary tract
symptoms often coexist and that GSM is a problem affecting
the lower urinary tract as well. Many professional societies
have reached a consensus regarding GSM, and the term GSM
only recently become part of the glossary of the Japan
Society of Obstetrics and Gynecology in April 2019. Through
this study, it is hoped that the concept of GSM will receive
widespread use in Japan as embodying a new mission in
women’s health.

Conclusions

This first, large-scale, online Japanese survey showed that
genital and lower urinary tract symptoms are common and
coexist in about half of the respondents. Dyspareunia and
incontinence were shown to be more common after meno-
pause, thus affecting sexual activity. Again, itching and other
genital symptoms were shown to be present not only due to
menstruation among premenopausal women but due to
vaginal atrophy among postmenopausal women in their 40s
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or older. This result indicates that, rather than vulvovaginal
atrophy, GSM is needed not only as a concept describing the
total frailty of all urogenital organs but, more appropriately,
as a concept of disease leading to compromised QOL in
women with declining estrogen levels. It is crucial to increase
medical and social awareness and understanding of GSM as
well as to promote basic and clinical research on care for
women with GSM in an aging society.
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