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Genitourinary syndrome of menopause symptom severity and impact
outcome measures: are they reliable and correlated?
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Abstract
Objective: The Most Bothersome Symptom Approach (MBSA) assesses symptom severity of genitourinary

syndrome of menopause (GSM), and identifies the symptom with the greatest burden. The Atrophy Symptoms
Questionnaire (ASQ) assesses the impact of GSM symptoms on the activities of daily living. The psychometric
properties of these outcomes remain to be completely assessed. This study aimed to assess the test-retest reliability
of the MBSA and the ASQ and their convergent validity.

Method: One evaluator administered the outcomes twice 2 weeks apart to postmenopausal women with GSM and
urinary incontinence. MBSA reliability was assessed with the graphical analysis of paired differences, Kappa coefficients
and intraclass correlation coefficient (ICC), and the ASQ reliability, with paired t test and ICC. The convergent validity of
both outcomes was investigated through their association with the Pearson correlation coefficient.

Results: Thirty-one women participated in the study. For the MBSA, the severity of the most bothersome symptom
obtained a good reliability with 80% observed agreement between sessions, a substantial kappa (0.67! 0.12) and
excellent ICC (0.88 [95% confidence interval 0.75-0.94]). For the ASQ, no significant difference was found between
sessions (P¼ 0.146) andICC indicatedexcellent reliability (0.85 [95% confidence interval 0.69-0.93]). There was a large,
positive correlation between the severity of the most bothersome symptom selected by the participants in the MBSA and
the ASQ total score for the two measurement sessions (T1: r¼ 0.587, P¼ 0.001 and T2: r¼ 0.601, P< 0.001).

Conclusions: The MBSA and the ASQ are reliable outcome measures in postmenopausal women with GSM and
urinary incontinence. Our findings support good convergent validity of those two outcomes as they showed a
significant positive correlation between the severity of GSM symptoms and their impact on activities of daily living.
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G enitourinary syndrome of menopause (GSM), pre-
viously known as vulvovaginal atrophy, is defined
as ‘‘a collection of symptoms and signs associated

with a decrease in estrogen and other sex steroids involving
changes to the labia majora/minora, clitoris, vestibule/introitus,
vagina, urethra, and bladder.’’1 This common condition, affect-
ing approximately 50% of postmenopausal women,2-4 leads to
complaints such as vaginal dryness, dyspareunia, vulva pruri-
tus, dysuria and urinary incontinence.5-7 However, those symp-
toms will be experienced very differently among women with
GSM with regard to the number of symptoms they have2 and the
severity of each symptom.8-10 This heterogeneity in GSM
symptoms makes their assessment difficult.

The most bothersome symptom approach
In the current literature, studies assessing GSM lack uni-

formity in symptoms evaluation.11 For this reason, the Divi-
sion of Drug Information of the US Food and Drug
Administration (FDA) recommended the use of the Most
Bothersome Symptom Approach (MBSA).12 This approach
makes women start by rating the severity of four main GSM
symptoms. Then, the women have to identify the most
bothersome among them.12 A change in this symptom is
the important element to evaluate after an intervention in
this population.12 The MBSA is therefore an interesting
research and clinical outcome tool, as by choosing the most
bothersome symptom, it addresses the issue of GSM symptom
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variability. It also allows a quick and easy overview of GSM
symptoms. Sensitivity to change in this outcome measure has
previously shown to be good in a study comparing a group
treated with local hormonal therapy with a control group
(significant difference in means between groups favoring
local hormonal therapy, P# 0.001).13 However, no study
thus far has assessed other psychometric properties of this
approach such as its test-retest reliability.

The atrophy symptom questionnaire
In large surveys, a negative impact of GSM symptoms on

quality of life and sexual life has been reported in 25% to 80%
and 59% to 76% of the participants, respectively.4,8,10,14 How-
ever, little is known about the impact of GSM symptoms on
women’s activities of daily living (ADL). As for dyspareunia, it
was widely shown to affect sexual activities in women with
GSM.14-16 In contrast, other GSM symptoms, such as vaginal
dryness, are not well understood in terms of the impact on usual
everyday activities. The Atrophy Symptom Questionnaire
(ASQ) assesses the impact of different GSM symptoms on
global ADL and dyspareunia on sexual function in sexually
active women having intercourse.17 This short questionnaire of
five questions can be used in sexually and nonsexually active
women as the total score can be adjusted according to their
sexual status. The psychometric properties of the ASQ includ-
ing its test-retest reliability have never been studied.

In the absence of a criterion standard, construct validity can
be appraised by evaluating the convergent validity, correlat-
ing instrument scores with related concepts in which there is a
hypothesized theoretical relationship.18 A positive correlation
is expected between the MBSA and the ASQ, given that a
higher severity of GSM symptoms should have a higher
impact on ADL. If this hypothesis is true, the association
between the two outcome measures should support their
convergent validity.

The primary objective of this study was to assess the test-
retest reliability of the MBSA and the ASQ in postmenopausal
women with GSM symptoms. The secondary objective was to
investigate the convergent validity of the two outcomes mea-
sures by assessing their association in the same population.

METHOD
Between June 2015 and July 2017, community-dwelling

women with GSM symptoms aged 55 years and older were
recruited for this prospective cohort study from a randomized
control trial on older women with urinary incontinence. To be
included in this study, participants had to be postmenopausal
(with their last menstrual period >12 months ago) and to
present at least two of the following GSM signs assessed by a
collaborating gynecologist: petechiae, absent rugae,
decreased elasticity, and friability of the vaginal wall.19

Women were excluded if any of the following applied:
dermatological diseases of the vulva; significant prolapse
(Pelvic Organ Prolapse Quantification system >2); radiation
for gynecological cancer; vaginal or urinary infection within
the previous 3 months; or taking antiestrogenic medication.

The dosage of systemic and local hormonal therapy medica-
tion and the use of vaginal moisturizer had to be stable for at
least 6 months before their participation in the study to ensure
symptoms stability.

The study received ethical approval in May 2015 from the
Institutional Review Board of the Institut Universitaire de
Gériatrie de Montréal (Montreal, Canada) (approval number
CER IUGM 12-13-002). Each volunteer provided written
consent before her participation.

One evaluator administered the outcome measures twice (at
T1 and T2), 2 weeks apart. For both outcomes, participants
were asked to refer to the last 4 weeks. The MBSA proposed
by the FDA assesses four GSM symptoms: (1) vaginal
dryness, (2) vaginal itching/irritation, (3) dysuria, and (4)
dyspareunia, where participants have to rate the severity of
each symptom on a 4-point scale (0¼ not present, 1¼mild,
2¼moderate, or 3¼ severe).12 Thereafter, a single symptom
is selected by the women as the most bothersome symptom.
There is no total score for this outcome measure, each
symptom being assessed separately. Regarding the ASQ, it
is composed of four items to assess the impact of different
GSM symptoms (1-vaginal dryness, 2-vaginal soreness, 3-
vulvovaginal irritation, and 4-vaginal discharge) on ADL and
one item (5-dyspareunia) to assess the impact on sexual
function and satisfaction.17 Only sexually active women
having intercourse are requested to answer this last question.
Each of the five items is rated on a 4-point scale (0¼ none,
1¼mild, 2¼moderate, and 3¼ severe). For the total score,
the individual item scores are summed and divided by five for
the women having sexual intercourse or by four for those not
having sexual intercourse. Scores range from 0 to 3. Higher
scores indicate higher impact of GSM symptoms on ADL.

Statistical analysis
The test-retest reliability of the MBSA was assessed in two

different ways, because this outcome measure’s scales have
been used in the literature as both categorical variables20-22

and as continuous variables.13,21,23-33 Therefore, agreement
between the severity of symptoms included in the MBSA
taken at T1 and T2 was first observed by graphical analysis of
paired differences and by the weighted Kappa (K) statistic.
Kappa values less than 0 were considered to be a poor strength
of agreement, 0 to 0.20 slight, 0.21 to 0.40 fair, 0.41 to 0.60
moderate, 0.61 to 0.80 substantial, and 0.81 to 1.00 almost
perfect.34 Second, intraclass correlation coefficients (ICCs)
were computed. ICC values less than 0.4 were considered
poor, 0.40 to 0.75 fair to good and >0.75 to 1.00 excellent.35

To assess the test-retest reliability of the ASQ, paired t test and
ICC were used. Finally, as data from the severity of the most
bothersome symptom selected by participants in the MBSA
and from the ASQ total score were normally distributed at T1
and T2, the correlation between those two outcome measures
was assessed with Pearson correlation coefficients. The
strength of the association was considered small for r values
between 0.10 and 0.29, medium for r values ranging from 0.30
to 0.49, and large for r values between 0.5 and 1.0.36
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RESULTS
A total of 31 women aged between 57 and 82 years old

(67.9! 6.9 years old) were recruited. They had a mean parity
of 1.9! 1.1 and a mean body mass index of 26.2! 4.3 kg/m2.
Five participants (16%) had stress urinary incontinence and
26 had urgency urinary incontinence (84%). Twenty partic-
ipants (64%) had had vaginal intercourse in the past 4 weeks.
Twelve participants (39%) were receiving treatment for GSM
symptoms: seven were having local hormonal therapy (HT),
two were using a nonhormonal vaginal moisturizer, one was
taking a systemic HT, one was on local HT and a systemic HT,
and one was using local HT and a nonhormonal vaginal
moisturizer. Table 1 summarizes the study participants’
demographics.

Most bothersome symptom approach
A description of the MBSA results at T1 and T2 is detailed

in Table 2. A large variability of symptoms was found as
participants reported one to four symptoms, and the severity
of each symptom differed for each of them. At T1 and T2, the
most common most bothersome symptom chosen by the
participants was vaginal dryness, followed by dyspareunia
and vaginal itching/irritation. None of the participants chose
dysuria as their most bothersome symptom. Participants rated
the severity of their most bothersome symptom from mild to
severe, but it was mostly moderate or severe. The mean
severity of the most bothersome symptom for all participants
was 2.40/3! 0.66 at T1 and 2.35/3! 0.71 at T2.

Table 3 summarizes the results of the reliability of each
symptom of the MBSA including observed agreement
between T1 and T2, Kappa values and ICC values. Vaginal
dryness and dyspareunia symptoms obtained an observed
agreement of 74% between T1 and T2, substantial Kappa’s
strength of agreement (K¼ 0.63! 0.11 and 0.64! 0.10,
respectively) and excellent ICC values (ICC¼ 0.92 [95%
confidence interval (CI) 0.80-0.96] and 0.95 [95% CI 0.90-
0.98], respectively). Vaginal itching/irritation symptom had
an observed agreement of 58%, a moderate Kappa’s strength
of agreement (K¼ 0.41! 0.12), and an excellent ICC value

(ICC¼ 0.85 [95% CI 0.69-0.93]). Although the dysuria symp-
tom showed an observed agreement between measurement
sessions of 87% and a moderate Kappa strength of agreement
(K¼ 0.44! 0.23), this symptom is the only one of the MBSA
that obtained a poor ICC value (ICC¼ 0.33 [95% CI $0.43-
0.69]).

Good reliability in the selection of the most bothersome
symptom among the four symptoms of the MBSA was
obtained with an observed agreement between T1 and T2
of 90% and an almost perfect Kappa strength of agreement
(K¼ 0.84! 0.09). For the severity of the most bothersome
symptom selected by participants, an observed agreement
between T1 and T2 of 80% was reached with a substantial
Kappa’s strength of agreement (K¼ 0.67! 0.12; P< 0.001)
and an excellent ICC value (ICC¼ 0.88 [95% CI 0.75-0.94].

Atrophy symptom questionnaire
A description of the ASQ results at T1 and T2 is detailed in

Table 4. A large variability was also found in this question-
naire, because participants reported one to five GSM symp-
toms having a negative impact on their ADL and the severity
differed for each item. Vaginal dryness was the most common
symptom impacting ADL in our population at T1 and T2,
followed by dyspareunia, vulvovaginal irritation, vaginal
soreness, and vaginal discharge. The mean total score of
the ASQ was 0.82/3! 0.32 at T1 and 0.89/3! 0.39 at T2.

The test-retest reliability analysis showed no significant
difference between T1 and T2 for the ASQ total score

TABLE 1. Participants demographics (n¼ 31)

Parameters

Mean age!SD, y 67.9! 6.9
Parity!SD (deliveries) 1.9! 1.1
Mean body mass index (BMI), kg/m2 26.2! 4.3
Continence status (%)

Stress urinary incontinence 5 (16%)
Urgency urinary incontinence 26 (84%)

Sexual status (%)
Having intercourse 20 (64%)
No intercourse 11 (35%)

Treatment for GSM (%)
None 19 (61%)
Following treatment 12 (39%)

Local hormonal therapy 9 (29%)
Systemic hormonal therapy 2 (6%)
Nonhormonal vaginal moisturizer 3 (10%)

GSM, genitourinary syndrome of menopause; SD, standard deviation.

TABLE 2. Description of the most bothersome symptom approach
results at T1 and T2

Description T1 (n¼ 31) T2 (n¼ 31)

Number of symptoms (n, %)
1 5 (16%) 4 (13%)
2 16 (52%) 13 (42%)
3 7 (23%) 11 (35%)
4 3 (10%) 3 (10%)
Mean!SD 2.26! 0.85 2.42! 0.85

Presence of symptoms (n, %)
Vaginal dryness 26 (84%) 28 (90%)
Vaginal itching/irritation 19 (61%) 22 (71%)
Dysuria 4 (13%) 4 (13%)
Dyspareunia 21 (68%) 21 (68%)

Severity of symptoms (mean!SD)
Vaginal dryness (/3) 1.78! 1.04 2.00! 0.93
Vaginal itching/irritation (/3) 0.97! 1.0 1.16! 0.93
Dysuria (/3) 0.16! 0.45 0.13! 0.34
Dyspareunia (/3) 1.59! 1.2 1.58! 1.3

Symptoms selected as the most
bothersome symptom (n, %)
Vaginal dryness 15 (48%) 18 (58%)
Vaginal itching/irritation 6 (19%) 6 (19%)
Dysuria 0 (0%) 0 (0%)
Dyspareunia 10 (32%) 7 (23%)

Severity of the most bothersome
symptom (n, %)
Mild 3 (10%) 4 (13%)
Moderate 12 (39%) 12 (39%)
Severe 16 (52%) 15 (48%

Mean (/3) (mean!SD) 2.40! 0.66 2.35! 0.71

SD, standard deviation.
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(P¼ 0.146). Based on the ICC results, excellent reliability
was obtained (0.85 [95% CI 0.69-0.93]; P< 0.001).

Correlation between the MBS severity and the ASQ
There was a large, positive correlation between the severity

of the most bothersome symptom selected by participants in
the MBSA and the ASQ total score for the two measurement
sessions (T1: r¼ 0.587; P¼ 0.001, T2: r¼ 0.601; P< 0.001).

DISCUSSION
The findings from this study showed good test-retest

reliability of the severity of the most bothersome symptom
using the MBSA and of the ASQ total score. Moreover, the
strong positive correlation found between the two outcome
measures provides support for their convergent validity.

For each individual symptom of the MBSA, good test-retest
reliability was observed with the graphical analysis, the
Kappa strength of agreement and the ICC value for the
symptoms of vaginal dryness and dyspareunia. For the vaginal
itching/irritation symptoms, moderate test-retest reliability
was obtained, as the agreement between sessions was 58%,
with a moderate Kappa’s strength of agreement. This symp-
tom showed an excellent ICC but the 95% confidence inter-
vals were wider. Only the dysuria symptoms obtained a non-
significant value (ICC¼ 0.33 [95% CI $0.43-0.69],
P¼ 0.147). This result could be explained by either the
instability of the measurements or the rare presence and
the low severity of this symptom among our population (four
participants, 13%).

To our knowledge, this is the first study assessing the test-
retest reliability and the convergent validity of the MBSA and
the ASQ.12 Evaluation of the reliability of an outcome is
important in order to assess the stability of individuals’
responses over time, and it is therefore an essential prerequi-
site to investigate. Results of the MBSA have been reported in
different ways in the literature: using the score of the severity
of the most bothersome symptom selected by participants,11

using the score of each symptom’s severity11 or with a total
score of several symptoms.11 Because there is a wide vari-
ability in GSM symptoms among women and our results
showed a good reliability for the severity of the most bother-
some symptom selected by participants, this symptom should
be favored to evaluate change in GSM symptoms after an
intervention. Its use allows the inclusion of every woman,
sexually active or not, in the assessment of GSM symptoms.12

Furthermore, the MBS has shown to be sensitive to changes in
studies, comparing a group treatment (12-week local hor-
monal therapy) to a control group in women with GSM
(placebo treatment group [significant mean difference
between groups, P# 0.001]).13

Although MBSA scales have been used in the literature as
categorical variables20-22 and as continuous variables,13,21,23-33

the results of the MBSA should be presented as continuous

TABLE 3. Test-retest reliability of the most bothersome symptom approach (n¼ 31 participants)

Observed nonagreement between T1 and T2

Symptoms
Observed agreement

between T1 and T2 n (%)
Higher severity

observed at T2 n (%)
Lower severity

observed at T2 n (%)
Kappa

(k) !SE P
ICC

(95% CI) P

Vaginal dryness 23 (74%) 7 (22%) 1 (3%) 0.63! 0.11a <0.001 0.92b (0.80-0.96) <0.001
Vaginal itching/irritation 18 (58%) 10 (32%) 3 (10%) 0.41! 0.12c <0.001 0.85b (0.69-0.93) <0.001
Dysuria 27 (87%) 2 (6%) 2 (6%) 0.44! 0.23c 0.006 0.33d (-0.43-0.69) 0.147
Dyspareunia 23 (74%) 4 (13%) 4 (13%) 0.64! 0.10a <0.001 0.95b (0.90-0.98) <0.001
Selection of the most

bothersome symptom
28 (90%) 0.84! 0.09e <0.001

Most bothersome Symptom 25 (80%) 2 (6%) 4 (13%) 0.67! 0.12a <0.001 0.88b (0.75-0.94) <0.001

Kappa strength of agreement.
CI, confidence interval; ICC, intraclass correlation coefficients; SE, standard error.
aSubstantial.
bExcellent.
cModerate.
dPoor.
eAlmost perfect ICC value.

TABLE 4. Description of the Atrophy Symptom Questionnaire
results at T1 and T2

Description T1 (n¼ 31) T2 (n¼ 31)

Number of symptoms with impact
on activities of daily living (n, %)
1 6 (19%) 5 (16%)
2 15 (48%) 14 (45%)
3 9 (29%) 7 (22%)
4 1 (3%) 3 (10%)
5 0 (0%) 2 (6%)
Mean!SD 2.16! 0.77 2.45! 1.1

Symptoms with impact on activities
of daily living (n, %)
Vaginal dryness 26 (84%) 28 (90%)
Vaginal soreness 4 (13%) 5 (16%)
Vulvo-vaginal irritation 14 (45%) 16 (52%)
Dyspareunia 21 (68%) 19 (61%)
Vaginal discharge 2 (6%) 6 (19%)

Symptoms impact’s severity (mean!SD)
Vaginal dryness (/3) 1.68! 1.08 1.77! 0.84
Vaginal soreness (/3) 0.16! 0.45 0.19! 0.48
Vulvo-vaginal irritation (/3) 0.65! 0.88 0.71! 0.82
Dyspareunia (/3) 1.95! 0.84 1.95! 1.0
Vaginal discharge (/3) 0.60! 0.32 0.23! 0.50

Total score (/3) (mean!SD) 0.82! 0.32 0.89! 0.39

SD, standard deviation.
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variables. In the description of the MBSA, the US FDA
recommends the assessment of the mean change from the
baseline in the most bothersome symptom selected by partic-
ipants in their guidance document to industry for studies of
estrogen and estrogen/progestin drug products for the treatment
of GSM symptoms.12

For the ASQ, the excellent reliability of the total score
obtained in this study also supports its use in future studies
investigating the impact of GSM symptoms on ADL.

As hypothesized, our results showed that more severe GSM
symptoms (as measured by the severity of the most bother-
some symptom in the MBSA) have a higher negative impact
on ADL (as measured by the ASQ). The fact that the con-
structs of these two outcome measures are related supports
their convergent validity.

Regarding the other psychometric parameters, their internal
consistency was not investigated for the MBSA and the ASQ
because it was not applicable. For example, in a questionnaire
like the International Consultation on Incontinence Question-
naire-urinary incontinence short form (ICIQ-UI SF), it is
expected that the three questions included in the total score
(about the frequency, the quantity, and the impact on everyday
life of urinary incontinence) will correlate. In the MBSA and
the ASQ, it is not expected that the results of each item will
correlate as women with GSM show variability in GSM
symptoms, regarding the number and severity. Moreover,
change in only one symptom (the most bothersome symptom
selected by participants) should be considered in the MBSA.

The importance of assessing ADL in different populations
or conditions has been highlighted by the ‘‘International
Classification of Functioning, Disability and Health’’ of
the World Health Organization.37 Defined as ‘‘the individu-
al’s ability to execute tasks or actions,’’37 ADL is influenced
by the body function, state of health, and contextual factors
(ie, environmental and personal factors). The ASQ provides
an overview of the impact of GSM symptoms on global ADL.
To our knowledge, no other study exists in the literature
assessing GSM impact on ADL specifically, or the association
between the severity of GSM symptoms and their impact
on ADL.

The present study has some limitations. First, the reliability
results of the MBSA and ASQ are closely linked to the
population under study, that is, postmenopausal women with
mild to severe GSM symptoms, aged between 57 and 82.
Moreover, all women included in this study had urinary
incontinence. Even if urinary incontinence is part of the
symptoms of the GSM and present in approximately 30%
to 52% of women with this syndrome,2,8 it is not possible to
conclude that the results would have been different in a
population of women with GSM with a lower prevalence
of urinary incontinence. However, the two outcome measures
investigated in our study focus on vulvovaginal symptoms
and no questions are related to urinary incontinence. There-
fore, the interference of urinary symptoms with the results of
those two outcome measures is less likely. Nevertheless,
reliability and validity of MBSA and ASQ should be

undertaken in a population of women with GSM with and
without urinary incontinence and in other populations with
similar symptoms such as premenopausal women, postpartum
women and in those with vulvovaginal atrophy following
treatment for a gynecological cancer. Second, to obtain the
same reliability as our results, the time frame of the outcomes
must refer to the last four weeks. This information was not
specified in the description of either outcome measures but
was defined by our team to enhance clarity. Thirdly, the
convergent validity of the two outcome measures was deter-
mined by assessing their correlation. The investigation of
their association with other GSM validated questionnaires
could be useful to further support their validity. Finally, the
ASQ includes two aspects in the wording of the questions: (1)
the impact of the GSM symptom on ADL and (2) the
frequency of the GSM symptom (eg, sensation of dryness
all the time, dryness interferes with ADL). To be sure that the
impact of GSM symptoms on ADL was taken into account, we
asked participants to consider the whole question (ie, both
aspects). When a few participants hesitated between the two
aspects, we asked them to answer according to the impact on
ADL. This methodology must be considered to obtain the
same reliability as in our study.

CONCLUSION
Our findings suggest that the MBSA and the ASQ are

reliable outcome measures to use with postmenopausal
women with GSM and urinary incontinence. Moreover, the
most bothersome item selected by participants in the MBSA
should be favored to evaluate changes in severity of GSM
symptoms after an intervention. Finally, our results show a
strong positive correlation between the severity of GSM
symptoms and their impact on ADL, providing support for
their convergent validity.
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