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Abstract

Background

Genitourinary Syndrome of Menopause (GSM), as defined by the International So-
ciety for the Study of Women’s Sexual Health and the North American Menopause
Society, encompasses genital, sexual, and urinary signs and symptoms associated
with estrogen deficiency.

Objective
To evaluate the impact of GSM on quality of life among postmenopausal women in a
Turkish population using validated menopause-specific instruments.

Methods

This cross-sectional study included 194 sexually active postmenopausal women aged
45-65 years attending a university-affiliated teaching hospital in Turkey. GSM was dia-
gnosed based on clinical symptoms and physical examination findings. Participants
completed the Menopause-Specific Quality of Life (MENQOL) and Day-to-Day Impact
of Vaginal Aging (DIVA) questionnaires. Women receiving systemic or local menopau-
sal hormone therapy were excluded. Factor analysis, reliability testing, group compa-
risons, and Pearson correlation analyses were performed.

Results

Women with GSM had significantly higher total DIVA and MENQOL scores than wo-
men without GSM (p<0.001). The sexual functioning domain was the most affected
dimension across both instruments. A very strong correlation was observed between
the DIVA sexual functioning and MENQOL sexual domains (r=0.919), indicating con-
cordant assessment of GSM-related sexual impairment.

Conclusions

In this Turkish cohort, GSM was associated with significantly impaired quality of life,
particularly in the domain of sexual functioning. These findings underscore the need
for routine GSM screening and proactive management in postmenopausal women,
especially in settings where cultural barriers may limit symptom disclosure.

Keywords: Atrophic vaginitis, DIVA questionnaire, Genitourinary syndrome of menopause,
Menopausal symptoms, MENQOL questionnaire, Sexual health, Vulvovaginal atrophy.
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Introduction

Genitourinary syndrome of menopause (GSM) is defined as a constellation of genital, sexual, and uri-
nary signs and symptoms associated with estrogen deficiency that may occur during and after the meno-
pausal transition [1]. These include vulvovaginal dryness, burning, irritation, dyspareunia, urinary urgency,
dysuria, and recurrent urinary tract infections. The term was introduced to replace the narrower concept of
vulvovaginal atrophy, recognizing the multisystem nature of the condition [2].

Estrogen deficiency leads to reduced vascularization, thinning of the vaginal epithelium, decreased elas-
ticity, and diminished lubrication, contributing to progressive genitourinary symptoms [1-3], including dys-
pareunia, vaginal dryness, mucosal irritation, itching, dysuria, and sexual dysfunction [4]. Women may also
experience reduced sexual desire, impaired arousal and orgasm, decreased sexual satisfaction, and uri-
nary tract symptoms such as frequency, urgency, nocturia, dysuria, incontinence, and recurrent postcoital
urinary tract infections, in addition to vaginal atrophy [5-6]. Unlike vasomotor symptoms, GSM is a chronic
condition that typically worsens over time if left untreated.

Approximately 30% of women aged 55-75 years in the Pan-European Study experienced symptoms of
GSM [7]. The EMPOWER survey revealed that three-quarters of women who did not receive treatment for
GSM symptoms had never discussed their symptoms with a healthcare provider [8]. In the international
VIVA (Vaginal Health: Insights, Views & Attitudes) survey, 45% of women experienced symptoms, but only
4% recognized them as being attributable to menopause-related vaginal atrophy [9]. Previous studies have
demonstrated that many postmenopausal women feel embarrassed to discuss GSM with healthcare pro-
viders [10-12]. Likewise, many clinicians are uncomfortable addressing issues related to patients’ sexual
intimacy [13], although patients are more willing to discuss these concerns when their healthcare providers
initiate the conversation [14].

Vulvovaginal atrophy typically becomes clinically apparent approximately 4-5 years after the menopausal
transition, and unlike vasomotor symptoms, such as hot flashes and night sweats, it does not resolve over
time. In fact, its severity tends to increase with time [5]. To avoid delays in diagnosis and treatment, it is
important to understand the extent to which vaginal atrophy and its associated symptoms affect women
during the perimenopausal and postmenopausal periods. It is important to recognize that women’s sexual
health is influenced not only by vaginal atrophy, but also by aging, the menopausal transition itself, includ-
ing the redefinition of feminine roles [15], interpersonal relationships [16], and changes in body image and
self-esteem over time [5]. The 2020 North American Menopause Society position statement emphasizes
that GSM is a chronic condition requiring long-term management rather than episodic treatment [1,17].

Taken together, although approximately one-third of postmenopausal women experience GSM, many do
not seek medical care, many do not receive treatment, few attribute their symptoms to the menopausal
transition, and some clinicians are reluctant to address these concerns. These factors may perpetuate a
cycle of untreated symptoms without definitive management. In Turkey, sociocultural norms surrounding
sexuality and menopause have been associated with reluctance to openly discuss sexual and genitouri-
nary symptoms, which may contribute to delayed recognition and treatment [11,18-19]. Despite this, data
specifically evaluating the impact of GSM on quality of life among Turkish women remain limited.

The Menopause-Specific Quality of Life (MENQOL) and Day-to-Day Impact of Vaginal Aging (DIVA) ques-
tionnaires are validated instruments for assessing menopausal symptoms and the burden of vaginal symp-
toms, respectively. Using both instruments allows a comprehensive evaluation of the impact of GSM on
quality of life. The primary objective of this study was to quantify the impact of GSM on quality of life in
postmenopausal Turkish women, with particular emphasis on sexual functioning.

Methods

This was a cross-sectional observational study conducted between December 2018 and December 2019
at a university-affiliated teaching hospital in Turkey. Postmenopausal, sexually active women aged 45-65
years were recruited. Postmenopause was defined as 212 months of amenorrhea. Women within the first
two years after menopause and those beyond the second year were included to capture both early and
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late postmenopausal stages.

Women receiving systemic or local menopausal hormone therapy, those with medical comorbidities affect-
ing sexual function, and those with active genital infection or malignancy were excluded. The study was
approved by the local institutional ethics committee and conducted in accordance with the Declaration of
Helsinki. All participants provided written informed consent before enrollment. Each participant underwent
a pelvic examination and was evaluated for objective signs of GSM. The diagnosis of GSM was confirmed
based on physical examination and laboratory findings.

After obtaining both oral and written informed consent, demographic data, medical, surgical, obstetric,
gynecologic, and family history, current medical conditions, medication use, and lifestyle habits (alcohol
consumption, smoking, and exercise) were recorded.

The Menopause-Specific Quality of Life (MENQOL) questionnaire was administered [20] The MENQOL
consists of 29 items. Participants rated each item on a scale from 0 to 6, where 0 indicated that the symp-
tom had not bothered them during the previous 4 weeks and 6 indicated that it had bothered them extreme-
ly during the same period.

The Day-to-Day Impact of Vaginal Aging (DIVA) questionnaire was also administered [21]. The DIVA con-
sists of 23 items assessing the extent to which vaginal symptoms affected participants’ daily life during
the previous 4 weeks. Responses were scored on a 5-point scale ranging from 1 (never) to 5 (very much).

Statistical analysis

Factor and reliability analyses were performed for each questionnaire. Statistical analyses were conduct-
ed using the Statistical Package for the Social Sciences (SPSS) for Windows, version 23.0 (IBM Corp.,
Armonk, NY, USA). Demographic characteristics were summarized using descriptive statistics. Indepen-
dent-samples t-tests were used for continuous variables, and Fisher’s exact test was used for categorical
variables, when appropriate. Data are presented as mean + standard error of the mean (SEM). A two-sided
p value <0.05 was considered statistically significant. Pearson correlation coefficients with two-tailed p
values were calculated to assess the association between each MENQOL domain and each DIVA domain.

Results

Patient demographics are presented in Table 1. Age group, time since menopause (within the second year
or after the second year), body mass index (BMI) category (healthy weight, overweight, or obese), educa-
tional level, and employment status were similar between women with GSM and those without GSM.

Table 1. Demographic data of women.

Women with Women without p value
Genitourinary Genitourinary
Syndrome of Syndrome of
Menopause (n=154) Menopause (n=40)
Age
45-49 69 19 0.108
50-54 42 9
55-59 30 5
60-65 13 7
Mean + SD (min;max) 49.97 + 5.14 (45;65) 51.05 £ 6.56 (45;65)
Time since Menopause
The first two years * 100 27 0.585
After the second year 54 13
Body Mass Index (kg/m?)
18.5-24.9 (normal) 26 0
25.0-29.9 (overweight) 42 20 0.778
> 30.0 (obese) 86 20
Education level
llliterate 13 2 0.349
Elementary School 66 23
High School 19 3
University and higher 56 12
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Employment status
Employed 58 21 0.738
Unemployed 96 19

Data are presented as mean * standard deviation (SD) or frequencies.

Exploratory factor analysis identified four MENQOL domains: physical, vasomotor, sexual, and psychoso-
cial. The data were suitable for factor analysis, with a Kaiser—Meyer—Olkin (KMO) value of 0.91. Internal
consistency was high across all domains (Cronbach’s a: physical, 0.92; vasomotor, 0.86; sexual, 0.84;
psychosocial, 0.87), indicating good reliability.

Exploratory factor analysis identified four DIVA domains: sexual functioning, self-concept and body image,
emotional well-being, and daily activities. The data were suitable for factor analysis, with a Kaiser—-Mey-
er—Olkin (KMO) value of 0.86. Internal consistency was high across all domains (Cronbach’s a: sexual
functioning, 0.88; self-concept and body image, 0.92; emotional well-being, 0.85; daily activities, 0.84),
indicating good reliability.

Compared with women without GSM, women with GSM had significantly higher mean total DIVA (p<0.001),
DIVA sexual functioning (p<0.001), total MENQOL (p<0.001), MENQOL physical (p=0.017), and MENQOL
sexual (p<0.001) scores (Table 2).

Table 2. DIVA and MENQOL dimensions according to GSM status.

DIVA Self-concept and body image 2.30+£1.20 2.02 £1.47 0.201
DIVA Sexual functioning 2.40+0.90 0.42+0.43 0.001
DIVA Activities of daily living 1.12+£1.09 1.13+1.16 0.976
DIVA Emotional well-being 1.09 £ 0.95 1.15+1.14 0.724
DIVA Total score 40.22 + 14.43 22.78 + 16.03 0.001
MENQOL Physical 2.61+1.57 1.95+ 1.42 0.017
MENQOL Vasomotor 2.66 £ 2.00 2.37 £1.96 0.402
MENQOL Sexual 3.46 + 1.41 0.31+0.43 0.001
MENQOL Psychosocial 2.53+1.61 210+ 1.57 0.141
MENQOL Total score 77.90 + 36.64 54.55 £ 34.40 0.001

Data are presented as mean * standard deviation (SD).

There was a low correlation between the DIVA sexual functioning domain and the total MENQOL score
(r=0.413). A moderate correlation was observed between the total DIVA score and the MENQOL sexual
domain (r=0.616). A very strong correlation was found between the DIVA sexual functioning and MENQOL
sexual domains (r=0.919) (Table 3).

Table 3. The correlation of DIVA and MENQOL dimensions among women with GSM.

DIVA 0.307 0.910 0.035 0.588 0.294

Self-concept and body image r=0.074 r=0.008 r=0.153 r=0.040 r=0.076

DIVA 0.000 0.137 0.000 0.001 0.000

Sexual functioning r=0.278 r=0.108 r=0.919 r=0.229 r=0.413
100
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MENQOL MENQOL MENQOL MENQOL Total
Physical Vasomotor Sexual Psychosocial MENQOL
score
DIVA Activities of daily living 0.472 0.258 0.556 0.741 0.329
r=0.052 r=0.082 r=0.043 r=0.024 r=0.071
DIVA Emotional 0.747 0.583 0.476 0.562 0.556
r=-0.023 r=-0.040 r=0.052 r=-0.042 r=-0.043
Total DIVA score 0.006 0.441 0.000 0.092 0.000
r=0.195 r=0.056 r=0.616 r=0.122 r=0.263

Presented are data as p values (upper values) and coefficient correlations (lower value).

Discussion

This study demonstrates that total scores of both MENQOL and DIVA questionnaires are influenced by the
presence of GSM, which is associated with substantial impairment in quality of life among postmenopausal
Turkish women, with sexual functioning being the most affected domain. Women diagnosed with GSM had
a markedly higher overall quality-of-life burden than women without GSM, indicating that the syndrome
exerts measurable and clinically relevant effects beyond isolated genital symptoms. The inclusion of a
non-GSM comparison group enabled us to quantify the magnitude of GSM-related impairment directly,
reinforcing that the observed differences reflect disease impact rather than measurement variability. The
strong concordance between sexual domains across instruments further highlights the central role of sex-
ual dysfunction in the overall burden of GSM.

Epidemiologic surveys underscore this relationship. The international VIVA (Vaginal Health: Insights,
Views & Attitudes) survey consists of 3,520 postmenopausal women, aged 55-65 years. Among respon-
dents, 45% reported vaginal symptoms; of those symptomatic, 75% reported negative effects on sexual
intimacy, overall quality of life, and feelings of health and attractiveness [9]. In the CLOSER (Clarifying
Vaginal Atrophy’s Impact On SEx and Relationships) survey, conducted on 4,100 postmenopausal wom-
en, 58% reported less frequent sexual intercourse, 49% reported less satisfying sexual experiences, and
55% avoided intimacy due to pain, changes associated with strain in both emotional and physical aspects
of relationships [22]. Consistently, the REVIVE survey, conducted in 3,046 postmenopausal women with
vulvar and vaginal atrophy (dryness, dyspareunia, and irritation), found that 59% reported reduced sexual
pleasure, 24% reported sleep disturbance, and 23% reported lower overall life satisfaction and negative
mood changes, linking GSM symptoms to measurable decrements in QoL [23]. Collectively, these large-
scale data support our findings that sexual functioning represents the most vulnerable domain in women
affected by GSM.

Interventional data further support these associations. The 12-week SMART-3 study (Selective Estrogen
Menopause And Response to Therapy 3) evaluated 664 postmenopausal women, aged 45-60 years, each
with at least one moderate-to-severe bothersome vulvovaginal atrophy symptom (dryness, itching/irrita-
tion, or pain with intercourse). VVA symptom severity showed a strong relationship with MENQOL, and
even a 1-point improvement in vaginal symptom severity was associated with meaningful improvement
in MENQOL scores [24]. In another study that included data obtained from the Menopause Strategies:
Finding Lasting Answers for Symptoms and Health Vaginal Health Trial, which is a 12-week, double-blind,
placebo-controlled randomized trial for the treatment of vulvovaginal symptoms, treatment arms received
either a vaginal 10-ug estradiol tablet plus placebo gel, a vaginal moisturizer plus placebo tablet, or dual
placebo (n=94), and completed DIVA at week 12; all arms improved across DIVA domains, with the largest
clinically important change in sexual functioning [25]. In another descriptive cross-sectional study conduct-
ed among 385 postmenopausal women, almost 75% had a diagnosis of GSM, and sexual functioning was
the most affected QoL domain [26]. These findings reinforce that targeted management of GSM symptoms
can translate into tangible improvements in sexual well-being and overall life satisfaction.

Beyond symptom severity, sociocultural perceptions and attitudes toward sexuality also influence quali-
ty-of-life outcomes. Postmenopausal women'’s perception and understanding of sexuality during the meno-
pausal period in Europe were evaluated through a telephone survey. Overall, 34% of the participants
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mentioned that they had experienced reduced sex drive, while 71% emphasized the importance of having
an active sex life throughout their lives, noting that mental and sexual wellness are directly related to
self-esteem, life fulfillment, and vaginal discomfort [27]. Consistent with this, maintaining sexual activity
after menopause is associated with better overall well-being and is considered a component of successful
aging [28-30]. These perspectives align with our findings and underscore that GSM-related sexual dys-
function carries broader psychosocial implications.

Across diverse populations, poorer sexual function correlates with lower QoL, with the largest decrements
in sexual domains and additional impacts on sleep, mood, and daily functioning [23-24]. In our cohort, while
sexual functioning was significantly affected, we did not observe measurable differences in the self-con-
cept/body-image, activities-of-daily-living, or emotional well-being subdomains. One possible explanation
is that some daily-life items capture general midlife experiences rather than GSM-specific limitations, po-
tentially attenuating detectable associations. Additionally, emotional distress or body image concerns may
be underreported, particularly in cultural contexts where genitourinary symptoms are often normalized as
part of aging [31].

Screening considerations reinforce these findings. GSM diagnosis was more likely at annual wellness vis-
its when structured tools such as the DIVA questionnaire are utilized [32]. This aligns with prior reports of
communication barriers and supports the use of structured questionnaires to facilitate earlier recognition of
GSM [10-12]. Therapeutic response data also point in the same direction. In Domoney et al.’s study, among
patients receiving treatment for vaginal atrophy, 40% felt they had regained their previous bodies and 33%
felt less isolated and closer to their partners [33]. Together, these data suggest that alleviating GSM symp-
toms improves physical comfort, body image, and relationship well-being: core elements of QoL.

Several limitations should be acknowledged. The study was conducted in a single teaching and research
hospital, and the majority of participants were from middle- or lower-income backgrounds, which may limit
generalizability. The findings should therefore be interpreted cautiously and validated in broader socioeco-
nomic and regional populations within Turkey. Additionally, although we assessed quality-of-life outcomes,
more detailed evaluation of psychological comorbidities, comprehensive sexual function parameters, and
systemic medical conditions could provide deeper insight into the multidimensional burden of GSM. Future
research incorporating additional validated instruments and longitudinal designs may further clarify the
long-term impact of GSM and its management.

In conclusion, Genitourinary Syndrome of Menopause is associated with significant impairment in quality
of life among postmenopausal Turkish women, with sexual functioning emerging as the most affected do-
main. These findings directly support the primary objective of this study, demonstrating that GSM extends
beyond localized vaginal symptoms and exerts measurable effects on broader physical and psychoso-
cial well-being. Clinicians can improve postmenopausal women’s quality of life, particularly in the domain
of sexual functioning, through timely recognition and appropriate management of GSM symptoms [34].
Treatment strategies should address not only local genital complaints but also related outcomes including
self-esteem, sexual and emotional well-being [35,36], medical comorbidities [37], and sexual quality-of-life
[38]. Given that sexual concerns are frequently under-discussed in routine clinical encounters, proactive
assessment of GSM and sexual health by gynecologists, nurse practitioners, and primary care clinicians
may facilitate earlier diagnosis, reduce stigma, and support longitudinal management of this chronic con-
dition, ultimately improving patient outcomes and satisfaction [34,39].
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