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Abstract
Background: Nowadays, a substantial number of women spend more than
one-third of their lives in the postmenopausal period. It is characterized by a
marked decrease in the production of estrogen, which leads to urogenital
atrophy. The symptoms stemming from vulvovaginal atrophy and the lower
urinary tract are currently referred to as the Genitourinary Syndrome of Menopause (GSM), which can have a negative impact on the quality of life
(QoL). Estrogen replacement is the ideal treatment for GSM, and vaginal administration is the most recommended. Objective: To assess the impact of the
use of topical vaginal estriol on the quality of life (QoL) of postmenopausal
women with lower urinary tract symptoms (LUTS). Methods: This is an interventional, prospective study, performed in 49 women at the Antônio Pedro
Hospital, at the Universidade Federal Fluminense, in Niterói, Brazil, from
August 2014 to April 2015. It included postmenopausal women with lower
urinary tract symptoms who were not using any estrogen hormone therapy,
and it excluded those with contraindications for the use of estriol. A specific
questionnaire on QoL and urinary tract symptoms, the King’s Health Questionnaire (KHQ), which identifies LUTS and assesses to what extent those
symptoms interfere with QoL, has been used as a research tool. Results: The
average age was 62.24 years. Urinary urgency and urge incontinence were
reported by 91.8% of women. The average scores of the domains of the KHQ
decreased in the domains General Health Perception (before: 46.42 ± 21.65;
after: 40.81 ± 22.64), Incontinence Impact (before: 74.82 ± 27.66; after: 41.49
± 30.83), Role Limitations (before: 43.20 ± 32.80; after: 21.09 ± 24.71), Physical Limitations (before: 38.09 ± 32.09; after: 14.62 ± 24.20), Social Limitations
(before: 30.38 ± 28.75; after: 12.62 ± 19.85), Emotions (before: 43.31 ± 32.96;
after: 20.18 ± 26.41), Sleep/Energy (before: 41.48 ± 37.74; after: 15.98 ± 23.31)
and Severity Measures (before: 48.02 ± 24.68; after: 22.31 ± 20.25). All the
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differences were statistically significant (p-value ≤ 0.05). Conclusion: In
group of postmenopausal women with lower urinary tract symptoms
cluded in the study, the use of topical vaginal estriol led to a decrease in
frequency of each symptom and the average scores in all domains of
KHQ, suggesting a positive effect on women’s QoL.
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1. Introduction
The increase in life expectancy experienced in recent years has been accompanied by a substantial increase in the number of women living post-menopause. It
is estimated that many of these women spend more than one-third of their lives
in this period, which is marked by a gradual decrease in the production of sex
steroids, especially estrogen [1]. Among other consequences, being deprived of
estrogen leads to urogenital atrophy, which is associated with progressive,
chronic symptoms such as vaginal dryness, vulvar pruritus, a burning sensation
in the genitals, sexual symptoms such as dyspareunia and vaginal bleeding [2],
along with symptoms related to lower urinary tract dysfunction, such as urinary
urgency, increased daily frequency of urination, urinary incontinence (UI), dysuria and recurrent urinary infections [3] [4].
The symptoms stemming from vulvovaginal atrophy and the lower urinary
tract are currently referred to as the Genitourinary Syndrome of Menopause
(GSM) [5]. GSM, which includes urinary symptoms, can have negative repercussions on the quality of life (QoL), which is why it should always be taken into
consideration and addressed so that the patient’s aging can be as healthy as
possible [4] [6] [7].
Diagnosis of GSM is clinical, based solely on the patient’s reported complaints, does not require performing additional examinations, and is confirmed
through a careful genital examination, including inspection of the vulva, vestibule, vagina, and urethra in order to detect signs of atrophy, such as dryness,
paleness and thinning of the vaginal mucosae. The clinical exam is straightforward and objective and is a useful means of diagnosing GSM, as well as of assessing response to therapy [4].
Since it involves a disorder resulting from the lack of estrogen, GSM requires
suitable treatment for recovery of the urogenital epithelium, thus relieving the
symptoms and improving QoL. Estrogen replacement is the ideal treatment for
GSM and maintains the integrity of the urogenital system. Vaginal administration is the most recommended since it is the best tolerated because, even at low
doses, it is effective in restoring vaginal trophism, with little systemic absorption,
is safe, and provides rapid improvement in symptoms [8] [9] [10].
The presence of urinary symptoms in GSM is indicative of greater severity of
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the atrophy and correlate directly with lower QoL [11] [12]. Topical estrogen has
proven to be effective also for relieving such symptoms and for preventing the
recurrent lower urinary tract infections so prevalent in the post-menopausal period since it facilitates the re-colonization of the vagina with lactobacilli, thus inhibiting the pathogens that cause infections [13] [14]. There is also evidence that
it is useful in treating irritative symptoms such as urinary urgency and increased
day-time frequency [15] [16] [17] [18].
In terms of estrogen therapy, estriol is one of the formulations most often
used. Generally, only short-term treatment is needed, for four to twelve weeks,
to alleviate the symptoms, and since the doses are low, they can be maintained as
long as necessary if there is compliance with all of the safety factors for its use
[8] [9].
There is evidence that hormone therapy, in general, can improve health-related
QoL in symptomatic women, and it has been assessed using specific questionnaires. In the case of urinary symptoms, QoL assessment has been a fundamental
part of the evaluation, whether in clinical practice or surveys. To that end, several questionnaires have been developed, among which is the King’s Health Questionnaire (KHQ), developed in the U.K. and translated into and validated for
various languages, including Brazilian Portuguese. In addition to identifying lower
urinary tract symptoms (LUTS), it also assesses the impact they have on QoL.
The International Continence Society (ICS) classified the KHQ as highly recommended or Level A in excellence [19].
The present study was thus developed to assess the effect of the use of vaginal
estriol to treat the lower urinary tract symptoms of the Genitourinary Syndrome
of Menopause on QoL, using the KHQ questionnaire as the instrument.

2. Methods
This study has been conducted in the Hospital Antonio Pedro, at the Universidade Federal Fluminense, in Niterói, Rio de Janeiro State, Brazil. It involved a
group of postmenopausal women from the Gynecology outpatient clinics. The
study is a clinical, interventional, prospective, individual, longitudinal investigation, with before and after type paired samples. It was performed from August
2014 to April 2015 on that convenience sample, and no previous sample calculation was done.
The inclusion criteria were women presenting with LUTS, who had gone at
least one year without menses. The exclusion criteria were patients with contraindications for hormone therapy, or who had a history of deep vein thrombosis, breast cancer, endometrial cancer, renal or hepatic failure, genital prolapse,
women who had already used systemic hormone therapy, and those with a cognitive deficit that impeded them to complete the questionnaires.
All of the patients were subjected to anamnesis and a physical examination,
and submitted to a Pap test, mammography and transvaginal ultrasound examination. After those procedures, the objectives of the study were explained, and
they were invited to take part in it. Those who accepted signed the informed
DOI: 10.4236/ojog.2020.1040041
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consent form and then responded to the KHQ questionnaire. Then each patient
was given the estriol vaginal cream and instructed to use one gram, three times a
week, for four weeks, followed by the administration of the same dosage twice a
week for eight weeks. After treatment, a second assessment of QoL with KHQ
questionnaire has been carried on, to be compared with the previous one. The
patients themselves completed the questionnaire. If they were unable to do so
because of illiteracy or visual deficiency, it was read to them and completed by
the lead investigator.
The KHQ questionnaire was translated into and validated for Portuguese by
Tamanini et al. in 2003, having been developed to assess effects on the QoL in
patients with LUTS. It is comprised of 21 questions that produce a score for the
impact of the symptoms on QoL in nine domains: General Health Perception,
Incontinence Impact, Role Limitations, Physical Limitations, Social Limitations,
Personal Relationships, Emotions, Sleep and Energy, along with Severity Measurements. Numerical values are assigned to all the responses, which are then
used to calculate the scores for each domain. Besides, using an independent
scale, it identifies the presence and intensity of the following urinary symptoms:
increased daytime frequency, nocturia, urgency, urge incontinence, stress incontinence, nocturnal enuresis, intercourse urinary incontinence, frequent urinary
infections, bladder pain, and difficulty to pass urine. The higher the score, the
worse the quality of life [19].
Data obtained using the KHQ questionnaire constituted the research variables
(in nine domains), along with socio-demographic data (age) and clinical data
(number of pregnancies and type of delivery, and comorbidities).
The results were reported based on the means and standard deviations for the
socio-demographic data and the KHQ domains. Wilcoxon’s test was used to
compare the scores from the KHQ in two paired samples, before and after the
estrogen therapy. The sign test was used to compare the presence of LUTS before and after estriol use. The level of significance adopted was p < 0.05. The data
were recorded on an Excel spreadsheet, and the Statistical Package for Social
Sciences (SPSS) program was used for statistical analysis.
The study protocol was approved by the Ethics Committee for Medical Research of the University Hospital Antônio Pedro (Decision no. 826.036).

3. Results
Table 1 shows the clinical and sociodemographic characteristics of the 49
women included in the study. Most of the patients (53.6%) had only vaginal deliveries, and hypertension was the most common comorbidity (61.2% of the cases). Two women reported deliveries with forceps.
The most frequent LUTS were irritative symptoms (urgency and urge incontinence), referred by 91.8% of the patients. Difficulty to pass urine was the less
common symptom (6.1%). After estriol, the frequency of all LUTS decreased
significantly (p ≤ 0.05), except for difficulty to pass urine (Table 2).
The mean scores of the domains of the KHQ questionnaire before and after
DOI: 10.4236/ojog.2020.1040041
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estriol are presented in Table 3. Before treatment, the worst scores were observed for the domains Incontinence Impact (74.82 ± 27.66) and Severity measures (48.02 ± 24.68). The less affect domain was Social Limitations (30.38 ±
28.75).
Table 1. Socio-demographic and clinical characteristics of 49 postmenopausal women attended at the Gynecology outpatient clinics of the Hospital Antonio Pedro, Niterói, Rio
de Janeiro State, Brazil.
Variable

N = 49

Age

64.24 ± 8.77 (46 - 80) yrs.

Mean parity

2.83 ± 1.86 (0 - 10)

Mode of delivery
Vaginal

26 (53.1%)

C-section

12 (24.5%)

Both

9 (18.4%)

None

2 (4.1%)

Sexually active
Yes

27 (55.1%)

No

22 (44.9%)

Hypertension
Yes

30 (61.2%)

No

19 (38.8%)

Diabetes mellitus
Yes

12 (24.5%)

No

37 (75.5%)

Table 2. Frequency of lower urinary tract symptoms reported on the KHQ questionnaire
before and after estriol use in 49 postmenopausal women from the Gynecology outpatient
clinics of the Hospital Antonio Pedro, Niterói, Rio de Janeiro State, Brazil.

a

DOI: 10.4236/ojog.2020.1040041

p-valuea

Before estriol

After estriol

Urinary symptom

N (%)

N (%)

Frequency

37 (75.5)

30 (61.2)

<0.01

Nocturia

39 (79.6)

27 (55.1)

<0.01

Urgency

45 (91.8)

32 (65.3)

<0.01

Urge incontinence

45 (91.8)

33 (67.4)

<0.01

Stress incontinence

39 (79.6)

29 (59.2)

<0.01

Nocturnal enuresis

14 (28.6)

6 (12.2)

<0.01

Intercourse incontinence

10 (20.4)

6 (12.2)

=0.05

Frequent urinary infections

25 (51.0)

4 (8.2)

<0.01

Bladder pain

21 (42.9)

6 (12.2)

<0.01

Difficulty to pass urine

3 (6.1)

0

0.08

Sign test.
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Table 3. Mean scores of the domains of the KHQ questionnaire in 49 postmenopausal
women attended at the Gynecology outpatient clinics of the Hospital Antonio Pedro, Niterói, Rio de Janeiro State, Brazil before and after vaginal estriol use.

a

KHQ domains

Before
(Means ± SD)

After
(Means ± SD)

p-valuea

General Health Perception

46.42 ± 21.65

40.81 ± 22.64

<0.05

Incontinence impact

74.82 ± 27.66

41.49 ± 30.83

<0.01

Role limitations

43.20 ± 32.80

21.09 ± 24.71

<0.01

Physical limitations

38.09 ± 32.09

14.62 ± 24.20

<0.01

Social limitations

30.38 ± 28.75

12.62 ± 19.85

<0.01

Emotions

43.31 ± 32.96

20.18 ± 26.41

<0.01

Sleep/Energy

41.48 ± 37.74

15.98 ± 23.31

<0.01

Severity measures

48.02 ± 24.68

22.31 ± 20.25

<0.01

Wilcoxon’s test. SD = Standard deviation.

Of the 49 women, only 27 were sexually active, and among them, ten reported
coital incontinence. Despite this, even those who were sexually inactive answered that their urinary symptoms did not impact their sex lives. For this lack of
consistency in the responses, we decided not to include the domain Personal
Relationships in the analysis.
The scores of all analyzed domains decreased significantly after the use of vaginal estriol (p ≤ 0.05), as presented in Table 3.
No adverse effects for the use of vaginal estriol were reported.

4. Discussion
Assessing health-related quality of life has been the subject of countless studies
and publications, mainly starting in the first decade of the 21st century. At a
time when technology is overemphasized in Medicine, sustaining and enhancing
QoL involves making healthcare more focused on people, and various studies
have shown that the QoL of postmenopausal women with LUTS is seriously
compromised in several contexts, such as at work, in relationships and their social lives [4] [6] [7]. The literature also suggests that vaginal estriol improves vaginal trophism and reduces LUTS, leading to a positive effect on QoL [9] [17]
[18]. In the present study, the comparative analysis showed a decreased frequency of urinary symptoms and average scores in all domains of the KHQ
questionnaire after the administration of vaginal estriol, indicating that the use
of this hormone had a positive effect on the QoL.
For the General Health Perception domain, it was observed the least difference between the means obtained before and after the use of estriol, although
with statistical significance. It is well known that certain age-related disorders
occur in the postmenopausal period, such as hypertension, diabetes, emotional
disorders, and joint pain, among others. The presence of such comorbidities
may lead to a negative impact on QoL and result in the woman having a worse
DOI: 10.4236/ojog.2020.1040041
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general perception of her health. Karakoc et al. showed that GSM occurs more
commonly in women who have chronic diseases and use several medications,
and in cases of urinary incontinence, which negatively affects their QoL and
their ability to take care of themselves [20]. In the present study, a large number
of the patients had diabetes and hypertension that, in addition to the use of medications that can cause side effects, may have contributed, along with the LUTS,
to lowering their QoL, although no specific analysis was done of that correlation.
The improvement in the General Health Perception domain after the use of estriol could be due to improvement in their trophism and urinary symptoms
since the patients continued to be subject to their prior comorbidities. Such results are in agreement with the literature [20] [21].
Even though the second domain of KHQ is entitled “Incontinence Impact”, it
assesses the impact of urinary symptoms in general on QoL, not only incontinence. It showed the highest mean scores in the initial assessment, and presented
a statistically significant decrease, demonstrating a subjective improvement in
QoL. These results correlate with other studies of the effects of estriol on postmenopausal LUTS, mainly on irritative symptoms such as urinary urgency, frequency, and urge incontinence [17] [18].
Urinary urgency and urge incontinence were the most common symptoms
(91% of cases), followed by stress urinary incontinence and nocturia (79.6%). It
was observed a statistically significant decrease in the frequency of all the urinary
symptoms, with improved QOL, which is in agreement with the literature [4]
[22]. A decrease in the scores for both the domain Incontinence Impact and in
the frequency of urinary symptoms could be justified by the fact that the women
had GSM and, after receiving proper treatment, achieved improvement in
trophism of their genital and lower urinary tract.
The domain Role Limitations refers to activities such as housecleaning, shopping, or working outside the home and also showed a decrease in the mean
scores after the use of vaginal estriol. Many women still work, despite being in
their 50’s, 60’s, or 70’s. The effects of LUTS on their productivity have been the
subject of several studies, not only from an economic point of view but also due
to the embarrassment they cause the patients. Women with UI are less productive and have higher chances of being unemployed than continent women do
[23].
LUTS may compromise the ability to take walks, jog, exercise, travel, and have
a social life, which may lead to isolation and loneliness, causing depression,
which worsens their QoL [6] [24]. In the present study, the decrease in scores in
the Physical and Social Limitations domains suggests a positive effect on QoL
after the use of estriol, which is in line with other studies that assessed the correlation between UI and social isolation and depression in older women [25].
Negative feelings—such as nervousness, anxiety, and reduced self-esteem, lead
to negative effects on QoL. The scores in the Emotions domain of the KHQ suggest that the patients had an improved QoL after using estriol and found their
problems alleviated. The studies of Milson et al. and Yip et al. also deemed uriDOI: 10.4236/ojog.2020.1040041
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nary urgency to be the leading cause of anxiety and depression [24] [25].
The better scores in the Physical and Social Limitations domains may be explained by the fact that hormone treatment led to better control of micturition,
thus providing more confidence in performing actions at home, at work, and in
one’s social life and leisure pursuits. That effect may also have contributed to
better scores in the Emotions domain, by reducing the presence of anxiety due to
worries about urinary symptoms during physical and social activities, and thus
improving self-esteem.
The substantial negative effect on the Sleep and Energy domain may be related
to nocturia, frequently overlooked but highly relevant, because it contributes to a
higher rate of falls and higher mortality in the elderly. In the group of 49 women
studied, 39 were awakened at night by the desire to urinate, and 14 complained
of nocturnal enuresis, showing a high prevalence of those symptoms, with negative effects on QoL since they reported feeling tired and worn out after their
sleep cycles were interrupted various times by the desire to urinate. Sleep disorders and lower QoL have been assessed by other studies, with results similar to
those found in the present study [22] [26].
In attempting to control their urinary symptoms, many women stop drinking
liquids properly or need to use sanitary protective aids, such as pads or diapers.
In the Severity Measures domain, women answered how often they had to
change their underwear after wetting, and if they worried about the smell of
urine, or found their disorder embarrassing. The high scores here suggest a significant negative impact on QoL, which correlates with the study by Tamanini et
al., which associates lower QoL with greater severity of the factors assessed [19].
After the use of estriol, there was a significant decrease in the average scores in
this domain.
The Personal Relationships domain assesses the extent to which urinary problems affect a woman’s relationship with her partner, and her sexual and family
life. Of the 49 women, only 27 reported having a sex life, and among them, ten
had urine loss during intercourse. Some women may feel uncomfortable discussing sexual matters, but this becomes necessary due to the high frequency of
symptoms related to sex life, affecting nearly 50% of women in the postmenopausal period, negatively affecting their self-esteem and intimacy with their
partner, and lowering their QoL [3] [27]. Studies have shown that women who
use vaginal estriol have positive effects on their sexual function and QoL [4] [28]
[29]. Despite its importance, we decided not to perform a statistical analysis in
this domain due to a lack of consistency in the responses we obtained. Only 27
women had sexual intercourse, but even those who were sexually inactive answered that their urinary symptoms did not impact their sex lives. This finding
may be due to a limitation of the instrument used, the KHQ, in assessing this
domain. Many women avoid intimacy with their partners, not because of urinary symptoms, but due to the vaginal discomfort caused by the atrophy, which
may result in pain and bleeding, which, in turn, leads to a loss of desire [29].
Another plausible explanation is that desire declines in women with age, and
DOI: 10.4236/ojog.2020.1040041
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that their lack of sexual activity is not due to the symptoms of GSM, but to other
factors.
Our convenience sample and the lack of a control group on placebo are the
main limitations of this study. Nevertheless, it reinforces the importance of diagnosing GSM and treating it with vaginal estriol, and of addressing urinary
symptoms in the postmenopausal phase, given that patients may be unlikely to
report such embarrassing symptoms spontaneously, and that they are potentially
under-diagnosed. Healthcare professionals must lay the groundwork for discussing vaginal health and encourage women to talk about this subject, which
will make a difference in their QoL, as has been shown in the literature and
equally so by the results of this study. Furthermore, the present results suggest
that topical vaginal therapy should always be considered when lower urinary
tract symptoms are found in women with GSM since it may help improve their
QoL.

5. Conclusion
The women with postmenopausal lower urinary tract symptoms included in this
study had a lower quality of life in all the domains assessed. After using topical
vaginal estriol, a positive effect was found on the frequency of urinary symptoms
and quality of life, demonstrated by lower average scores in the domains of the
KHQ.
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