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Measurement properties of patient-reported outcome measures
(PROMs) for women with genitourinary syndrome of menopause:
a systematic review
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Abstract
Objective: Genitourinary syndrome of menopause affects up to 50% of postmenopausal women and has negative

impacts on the women’s quality of life. In this systematic review, we aimed to identify and assess the measurement
properties of all existing patient-reported outcome measures (PROMs) specific for genitourinary symptoms that
were developed and/or validated for measuring patient-reported outcomes in postmenopausal women.

Methods: Studies which evaluated, described, or compared measurement properties of PROMs were considered
as eligible. We performed a systematic literature search in MEDLINE, EMBASE, and Web of Science. The
methodological quality of each study was assessed using the COnsensus-based Standards for the selection of health
Measurement INstruments (COSMIN) Risk of Bias checklist. Furthermore, predefined quality criteria for good
measurement properties were applied and the quality of the evidence was graded.

Results: Nine articles reporting on four PROMs were included. Two instruments, the Vulvovaginal Symptoms
Questionnaire and the Day-to-Day Impact of Vaginal Aging Questionnaire, can be further recommended for use.
Both showed moderate to high quality of evidence for sufficient structural validity, internal consistency, and
construct validity. The two other instruments, urogenital atrophy quality of life (UGAQoL) and the Urogenital
Symptom Scale, cannot be recommended for use, whereby the UGAQoL still has the opportunity to be
recommended if the authors gave access to the instrument and further validation studies were conducted.

Conclusions: Both Vulvovaginal Symptoms Questionnaire and Day-to-Day Impact of Vaginal Aging Ques-
tionnaire can be recommended for use and results obtained with these two instruments can be seen as trustworthy.
Future validation studies should focus on those two instruments.

Key Words: Genitourinary syndrome of menopause – Measurement properties – Patient-reported outcome
measures – Reliability – Responsiveness – Validity.

G
enitourinary syndrome of menopause (GSM) is a
recently agreed term for all vulvovaginal and uro-
logical symptoms and signs associated with a

decrease in estrogen and other sex steroids in peri- and

postmenopausal women.1 At a terminology consensus con-
ference in May 2013, two societies, the Board of Directors of
the International Society for the Study of Women’s Sexual
Health and the Board of Trustees of The North American
Menopause Society, concluded that previously used terms
such as vulvovaginal atrophy or atrophic vaginitis are inade-
quate. GSM is a more comprehensive and neutral term that is
not limited to genital symptoms of dryness, irritation, burning,
and itching of vulva or vagina. It includes urinary problems of
frequency and urgency, and recurrent urinary tract infections
which can be associated with menopause and systematic
aging. Urinary symptoms as part the postmenopausal period
were often overlooked and the inclusion in GSM should
counteract this fact.2 Furthermore, many women report sexual
symptoms as well, that is, decreased lubrication, arousal and
desire, discomfort or pain with sexual activity leading to
postcoital bleeding, or impaired function.1,3 The sexual symp-
tom complex can be seen as a consequence of the genitouri-
nary components since a lack of lubrication is associated with
vaginal dryness and decreased elasticity and results in pain
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and discomfort. Thus, affected women experience less desire
and arousal in sexual activities. Urinary urgency and inconti-
nence are often perceived as embarrassing and foster sexual
reluctance even more.4 We decided to cluster the components
of GSM in two main components, the genital and the urinary
component, and propose the sexual component as a conse-
quence of the genital and the urinary component (Fig. 1). Up to
50% of midlife and older women worldwide suffer from
menopause-related genitourinary symptoms.5 Due to a ‘‘vagi-
nal taboo’’ in our society, genitourinary symptoms are often
under-reported. Affected women are not aware of their chronic
and progressive character.6,7 Negative impacts on quality of life
(QoL) and sexual health are often reported. A higher prevalence
of female sexual dysfunction and genitourinary conditions is
associated with vulvovaginal symptoms and negative impacts
on QoL and sexual health have been reported.5,8-10

To foster involvement of patients in both clinical research and
routine health care, the use of patient-reported outcome measures
(PROMs) has steadily increased in the past decades. These
instruments reflect the patient’s perspective of how they perceive
their health status and whether health care interventions have
been effective. PROMs are self-completed questionnaires mea-
suring, for example, health-related QoL or health status.11

Several PROMs that cover diverse constructs have been
developed and reported in the literature for women with GSM

and vulvovaginal atrophy, respectively, for instance: the
Vulvovaginal Symptoms Questionnaire (VSQ)12 or the
Day-to-Day Impact of Vaginal Aging (DIVA) Question-
naire.13 The VSQ is a quality-of-life questionnaire with four
scales: symptoms, emotions, life-impact, and sexual impact of
vulvovaginal symptoms.12 The DIVA measures the impact of
vaginal symptoms on postmenopausal women’s activities of
daily living, emotional well-being, sexual function, and self-
concept and body image.13

In clinical research, it is important to select measurement
instruments which are reliable, valid, responsive, and feasible.
The selection of instruments should be based on complete
information regarding these measurement properties and the
quality of the underlying research.

However, a systematic comparison of the existing PROMs
for women with GSM and a judgment of the quality of these
has not been undertaken.

AIM AND OBJECTIVES
Our overall aim was to critically appraise, compare, and

summarize the quality of all existing PROMs in women
with GSM.

More specifically, our objectives were:
1. To systematically assess the measurement properties of

PROMs for women with GSM

FIG. 1. The genitourinary syndrome of menopause with its two main components (genital and urinary component) and the sexual component as a
consequence of them.
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2. To identify PROMs for women with GSM
a. That meet the predefined criteria to be recommended in

future GSM trials
b. That have the potential to be recommended in the

future depending on the results of further validation
studies

c. That do not meet the predefined criteria to be recom-
mended and therefore should not be used anymore

d. We performed a systematic review of the measurement
properties of all PROMs in GSM.

MATERIALS AND METHODS

Protocol and registration
The methods of this systematic review were developed in

accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses Protocols statement.14 The corre-
sponding study protocol was registered in the International Pro-
spective Register of Systematic Reviews: CRD42018092384.

Literature search
A systematic, librarian-assisted literature search was per-

formed in the bibliographic databases MEDLINE (via Ovid,
1946-present, database code ‘‘ppezy’’), EMBASE (via Ovid,
1974-present, database code ‘‘oemezd’’), Science Citation
Index Expanded (Web of Science, 1965-present), and Social
Sciences Citation Index (Web of Science, 1990-present) with
a last update on December 7, 2018. The search strategy was
composed of the following search elements15:
1. Target population: Women with GSM. In order to reach

maximal sensitivity a broad compilation of controlled
vocabulary and free text terms was used. Terminology
of GSM is variable and the full diagnosis is not always
mentioned in publications for a variety of reasons.1 There-
fore, we also searched with terms for important symptoms
and signs of GSM.

2. Construct of interest: All PROMs regardless of the under-
lying construct. For optimal sensitivity the search strategy
of this search element was based on a combination of the
PubMed filter ‘‘QoL’’ of Vissers and de Vries,16 the
PubMed filter ‘‘ PROMs’’ of Jansma and de Vries,17

and additional search terms from the ‘‘PROM group
construct and instrument type filter’’ of Mackintosh
et al.18 PROMs is a broad term and it includes measures
of QoL or health status.11,19

3. Measurement properties: The validated and sensitive
search filter (recommended by the COSMIN group20)
for finding studies on measurement properties developed
by Terwee et al21 was used. We employed the translation
of the original PubMed filter to Ovid MEDLINE by
Alberta University.22

4. Feasibility of PROMs: The search strategy for this element
was based on the search terms for the concept ‘‘feasibil-
ity’’ of Heinl et al23 (included in their search statement 1,
additional file 2).

5. Individual PROMs: A list of known relevant PROMs.
6. Exclusion filter: This was the exclusion filter from Terwee

et al21 for a number of irrelevant publication types and for
animal-only studies.

The search elements were combined as follows; to identify
all articles on the measurement properties or the feasibility of

PROMs in women with GSM or articles mentioning the
names of GSM-specific PROMs. From these records the
exclusion filter removed irrelevant publication types as well
as animal-only studies: ((A AND B AND (C OR D)) OR (C
AND E)) NOT F, or in words: ((population AND construct
AND (measurement properties OR feasibility)) OR (individ-
ual PROMs AND measurement properties)) NOT (exclusion
filter).

In addition, databases specific for PROMs were searched for
records relevant to the target population: PROQOLID (https://
eprovide.mapi-trust.org/about/about-proqolid), the COSMIN
database of systematic reviews of outcome measurement
instruments (http://www.cosmin.nl/database-of-systematic-
reviews.html), the Test Archive of Leibniz Institute for
Psychology Information (https://www.testarchiv.eu/), and the
PubPsych search engine (https://pubpsych.zpid.de/pubpsych/).
In addition to the electronic search, hand searching of the
reference lists of the studies included and key articles on this
topic were searched.

Search strategies for MEDLINE, EMBASE, and Web of
Science were developed (see Supplemental Digital Content 1,
which demonstrates the search strings and records for each
database, http://links.lww.com/MENO/A442). The initially
developed MEDLINE search strategy was translated to the
other databases choosing appropriate syntax and index terms.

Subsequently, the bibliographic databases and the data-
bases specifically on PROMs were searched again with the
names of GSM-specific PROMs found during the initial
search.

There were no restrictions regarding publication date. Only
articles in English, German, French, or Italian were included.
We deduplicated records in Endote X6 following the method of
Bramer et al.24 Records were then uploaded to the Covidence
systematic review software (https://www.covidence.org/) for
further processing, that is, title/abstract screening, full text
review, and data extraction.

The literature search was re-run on December 7, 2018 to
capture further relevant studies which have been published
since the initial literature search.

Eligible studies
The eligibility criteria are in agreement with the COSMIN

guideline for systematic reviews of PROMs.20 The population
of interest were postmenopausal women since up to 50% of
postmenopausal women suffer from genitourinary symptoms.
The included studies should concern PROMs specific for at
least one main component (genital and urinary) of GSM,
otherwise menopause-specific PROMs which are irrelevant
for the syndrome would not have dropped out. The evaluation
of measurement properties, the development of a PROM, or
the evaluation of the interpretability of the PROMs of interest
should be the principal aim of selected studies. Studies that
only use the PROM to measure the outcome or in which the
PROM is used for the validation of another instrument were
excluded. Only full text articles were included because
abstracts provide quite often very limited information on
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the design of a study. Studies that concern the development
(‘‘development paper’’) and/or the evaluation of the measure-
ment properties (‘‘validation paper’’) of PROMs were
included as well (Table 1).

Study selection
Titles and abstracts found in the literature search were

independently judged by two reviewers. For the remaining
titles and abstracts, full-text articles were searched and judged
for eligibility also by two reviewers independently. If any
disagreement occurred, consensus was reached by consulting
a third reviewer. If at least one reviewer considered a study as
relevant based on the abstract, or in case of doubt, the full-text
article needed to be screened.

Data extraction
Assessment of measurement properties and adequacy of the
PROMs

Measurement properties were evaluated in the following
order:
1. Evaluation of the content validity
2. Evaluation of internal structure including structural valid-

ity, internal consistency, and cross-cultural validity/
measurement invariance

3. Evaluation of remaining measurement properties including
reliability, measurement error, criterion validity, hypothe-
ses testing for construct validity, and responsiveness

All measurement properties were evaluated following three
sub steps, except for the measurement property ‘‘criterion
validity’’ since there exists no criterion standard for QoL.12

For construct validity and responsiveness, we formulated
hypotheses to evaluate the results against.

First, the methodological quality of the included studies
was evaluated by two independent reviewers using the COn-
sensus-based Standards for the selection of health Measure-
ment INstruments (COSMIN) Risk of Bias checklist, which
was developed exclusively for systematic reviews of
PROMs.25 The COSMIN Risk of Bias checklist consists of
10 Boxes, each for 1 measurement property (Table 2). Only
those boxes for the measurement properties that are assessed
in one article were completed. The COSMIN taxonomy was
used to decide which measurement property has been evalu-
ated. The standards include both preferred statistical methods
based on classical test theory and item response theory or
Rasch analyses.

All measurement properties of COSMIN Risk of Bias
checklist are clearly defined.26 Content validity was seen as
the most important measurement property, because the items of
a PROM have to be relevant, comprehensive, and comprehen-
sible regarding the population and construct of interest.27 If
there is high quality evidence for insufficient content validity,
the PROM was not further assessed and directly categorized as
C, that is, the PROM should not be recommended for use. Each
study was rated on a four-point rating scale (ie, ‘‘inadequate,’’
‘‘doubtful,’’ ‘‘adequate,’’ ‘‘very good’’). The overall quality of
a study was determined by the lowest rating of any standard in
the box, that is, ‘‘the worst score counts’’ principle.25 Each
study on a measurement property was assessed separately and
all measurement properties of each study were rated as either
very good, adequate, doubtful, or inadequate.15

Second, we extracted relevant data on characteristics of the
included PROMs and the included study populations and
summarized them in evidence tables.15 Interpretability and
feasibility which are also important for a recommendation
were described after the evaluation of the measurement
properties. Interpretability means the degree to which quali-
tative meaning can be assigned to a PROM’s quantitative
score. Feasibility contains aspects of the ease of application
(eg, costs, length, ease of administration).15

Furthermore, we applied criteria for good measurement
properties (quality criteria). The updated criteria for good
measurement properties recommended by the COSMIN
group20 are presented in Table 3. The result of each single

TABLE 1. Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Population Postmenopausal women All other
Study design PROM development study, validation study All other study designs
Outcome All patient-reported outcomes Non–patient-reported outcomes, such as biomarkers or

physiology of the skin
Type of measurement

instrument
Patient-reported outcome measures specific

for at least one main component
(genital and urinary) of GSM

All others

Publication type Articles with available full-text Abstracts

GSM, genitourinary syndrome of menopause; PROM, patient-reported outcome measure.

TABLE 2. Boxes of the COSMIN Risk of Bias Checklist25

(permission for publication given by Wieneke Mokkink on behalf of
the COSMIN team)

Box 1 PROM development Content validity
Box 2 Content validity
Box 3 Structural validity
Box 4 Internal consistency Internal structure
Box 5 Crosscultural validity\

measurement invariance
Box 6 Reliability
Box 7 Measurement error
Box 8 Criterion validity Remaining measurement

properties
Box 9 Hypotheses testing for

construct validity
Box 10 Responsiveness

COSMIN, COnsensus-based Standards for the selection of health
measurement instruments; PROM, patient-reported outcome measure.
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study was rated as either sufficient (þ), insufficient (�), or
indeterminate (?).15

Third, we aimed to summarize the evidence per mea-
surement property per PROM, rate the overall result
against criteria for good measurement properties, and
grade the quality of the evidence by using the Grading
of Recommendations Assessment, Development and
Evaluation (GRADE) approach. Here we focused on the

PROM and not as in the previous steps on the single
studies.15

The third substep included several further substeps:
First, we had to decide if the results of all studies per

measurement property are consistent or not.15

If they were consistent, they could be pooled or summarized
and an overall rating as either sufficient (þ), insufficient (�), or
indeterminate (?) could be provided after the comparison

TABLE 3. Updated criteria for good measurement properties20 (permission for publication given by Wieneke Mokkink
on behalf of the COSMIN team)

Measurement property Rating Criteria

Structural validity þ CTT
CFA: CFI or comparable measure > 0.95 OR RMSEA < 0.06 OR SRMR <0.08a

IRT/Rasch
No violation of unidimensionalityb: CFI or TLI or comparable measure >0.95 OR

RMSEA < 0.06 OR SMRM < 0.08
AND
No violation of local independence: residual correlations among the items after

controlling for the dominant factor <0.20 OR Q3’s <0.37
AND
no violation of monotonicity: adequate looking graphs OR item scalability > 0.30
AND
adequate model fit
IRT: x2 >0.001
Rasch: infit and outfit mean squares �0.5 and �1.5 OR Z-standardized values >�2

and <2
CTT: not all information for ‘‘þ’’ reported

? IRT/Rasch: model fit not reported
� Criteria for ‘‘þ’’ not met

Internal consistency þ At least low evidencec for sufficient structural validityd AND Cronbach alpha(s)
�0.70 for each unidimensional scale or subscaled

? Criteria for ‘‘At least low evidencec for sufficient structural validitye’’ not met
� At least low evidencec for sufficient structural validitye and Cronbach alpha(s) <0.70

for each unidimensional scale or subscaled

Reliability þ ICC or weighted Kappa �0.70
? ICC or weighted Kappa not reported
� ICC or weighted Kappa <0.70

Measurement error þ SDC or LoA < MICe

? MIC not defined
� SDC or LoA > MIC

Hypotheses testing for construct validity þ The result is in accordance with the hypothesisf

? No hypothesis defined (by the review team)
� The result is not in accordance with the hypothesisf

Crosscultural validity/measurement invariance þ No important differences found between group factors (such as age, sex, language) in
multiple group factor analysis OR no important DIF for group factors (McFadden
R2 <0.02)

? No multiple group factor analysis OR DIF analysis performed
� Important differences between group factors OR DIF was found

Criterion validity þ Correlation with criterion standard �0.70 OR AUC �0.70
? Not all information for ‘‘þ’’ reported
� Correlation with criterion standard <0.70 OR AUC <0.70

Responsiveness þ The result is in accordance with the hypothesisf OR AUC � 0.70
? No hypothesis defined (by the review team)
� The result is not in accordance with the hypothesisf OR AUC <0.70

‘‘þ’’ ¼ sufficient; ‘‘�’’ ¼ insufficient; ‘‘?’’ ¼ indeterminate. The criteria are based on Terwee et al28 and Prinsen et al.29

AUC, area under the curve; CFA, confirmatory factor analysis; CFI, comparative fit index; CTT, classical test theory; DIF, differential item functioning;
ICC, intraclass correlation coefficient; IRT, item response theory; LoA, limits of agreement; MIC, minimal important change; RMSEA, root mean square
error of approximation; SEM, standard error of measurement; SDC, smallest detectable change; SRMR, standardized root mean residuals; TLI, Tucker-
Lewis index.
aTo rate the quality of the summary score, the factor structure should be equal across studies.
bUnidimensionality refers to a factor analysis per subscale, whereas structural validity refers to a factor analysis of a (multidimensional) patient-reported
outcome measure.
cAs defined by grading the evidence according to the GRADE approach.
dThe criteria ‘‘Cronbach’s alpha < 0.95’’ was deleted, as this is relevant in the development phase of a PROM and not when evaluating an existing
PROM.
eThis evidence may come from different studies.
fThe results of all studies should be taken together and it should then be decided if 75% of the results are in accordance with the hypotheses.
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against the quality criteria. Finally, their quality of the evidence
was graded.15

If the results were inconsistent, we looked for explanations
for inconsistency.
1. If an explanation was found, the different results would be

summarized (eg, per subgroup of consistent results) fol-
lowed by an overall rating for the specific measurement
property. We considered that high-quality studies pro-
vided more evidence than low-quality studies when deter-
mining the overall rating.15

2. If no explanation for inconsistency was found, the overall
rating could be either inconsistent (�) or based on the
majority of the results and therefore downgraded for incon-
sistency (see GRADE approach explained below).15

Second, we pooled the results quantitatively or summarized
them qualitatively in Summary of Findings tables, each
measurement property per PROM in one table.15

Third, each pooled or summarized result was again rated
against the quality criteria (Table 3) to obtain an overall rating
for the pooled or summarized result as either sufficient (þ),
insufficient (�), inconsistent (�), or indeterminate (?). This
rating was added to the Summary of Findings Tables.15

Fourth, the quality of the evidence was graded to define
whether the pooled or summarized result was trustworthy. It is
important to consider the quality of evidence because insuf-
ficient attention to quality of evidence can lead to inappro-
priate recommendations that may have negative impacts for
the patients. The recognition of the quality of evidence can
help to prevent misguided recommendations.30 Using the
GRADE approach, we determined whether confidence in
estimates of true measurement properties is given. For this
systematic review we used a GRADE approach with four
GRADE factors: risk of bias, inconsistency, imprecision, and
indirectness. Those depend on four levels of quality evidence
(ie, high, moderate, low, or very low) which are specified by
the GRADE approach (Table 4). If the results did not seem
trustworthy, the quality of evidence was downgraded. Each
PROM was graded separately.20 If the overall rating for a
measurement property was indeterminate (?), the quality of

the PROMs could not be judged and therefore the quality of
evidence was not graded.20 All results are added to the
Summary of Findings tables as well.15

Generating recommendations for the use of PROMs for
women with GSM

Each assessed instrument was assigned to a recommenda-
tion category according to its methodological quality and
adequacy. Three categories of recommendation were pro-
posed by the COSMIN group20:
1. PROMs with evidence for sufficient content validity (any

level) AND at least low quality evidence for sufficient
internal consistency

2. PROMs categorized not in A or C
3. PROMs with high-quality evidence for an insufficient

measurement property

PROMs of category A can be recommended for use and
results obtained with these PROMs can be seen as trustwor-
thy. For PROMs of category B, further validation is needed;
however, they still have the opportunity to be recommended
for use. PROMs of category C should not be recommended for
use. If only PROMs of category B are found, the PROM with
the best evidence for content validity can be preliminarily
recommended for use, until further evidence is given.15

Our aim was to identify the best (currently available)
PROMs in GSM.

RESULTS
Searching the bibliographic databases yielded 9,883

records of which 6,077 remained after deduplication and
moved into the screening. After the second literature search,
a further 393 records were identified and screened. Eight
studies were included after the full-text screening
(Fig. 2).12,13,32-37 One further relevant article was found in
the reference lists of those eight studies. It contained data on
the content validity of the DIVA, but did not formally meet
the inclusion criteria.39 It was therefore excluded. Neverthe-
less, supplementary information on content validity was
extracted to assess the methodological quality of the PROM

TABLE 4. GRADE approach for grading the quality of evidence20

Quality of evidence Lower if

High (We are very confident that the true measurement property lies close to that of the estimate of the
measurement property)

Moderate (We are moderately confident that the true measurement property is likely to be close to the estimate
of the measurement property, but there is a possibility that it is substantially different)

Low (Our confidence in the measurement property estimate is limited: the true measurement property may be
substantially different from the estimate of the measurement property)

Very Low (We have very little confidence in the measurement property estimate: the true measurement property
is likely to be substantially different from the estimate of the measurement property)

Risk of bias
- 1 Serious
- 2 Very serious
- 3 Extremely serious
Inconsistency
- 1 Serious
- 2 Very serious
Imprecision
- 1 total n ¼ 50-100
- 2 total n < 50
Indirectness
- 1 Serious
- 2 Very serious

Starting point: assumption that the evidence is of high quality.
Information on how to downgrade is described in the COSMIN user manual.15

Definitions were adapted from the GRADE approach.31

n ¼ sample size.
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FIG. 2. Adapted Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocols (PRISMA) 2009 flow diagram.31 For more
information, visit www.prisma-statement.org. GSM, genitourinary syndrome of menopause; PROM, patient-reported outcome measure.
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development. Three included studies reported on the
VSQ,12,34,35 three on the DIVA,13,36,38 one on the urogenital
symptom scale,33 and one on the urogenital atrophy quality of
life (UGAQoL).37 One of the three studies reporting on the
DIVA was found during the second literature screening.38

Data extraction
Evaluation of content validity

The PROM development rating of the DIVA was inade-
quate since the PROM development study was performed in a
sample not exactly representing the target population for
which the PROM was developed. The PROM development
study was performed in women with moderate to severe
vulvovaginal symptoms, whereas the DIVA was developed
for women with all kinds of vulvovaginal severity levels,
including women with mild vulvovaginal symptoms. The
‘‘inadequate’’ PROM development rating of the UGAQoL
was due to the description of the construct to be measured
since the needs of the needs-based model were not further
specified. The reason for the ‘‘inadequate’’ PROM develop-
ment rating of the VSQ and the urogenital symptom scale is
that the target population was not involved in the elicitation
phase of relevant items. All content validity studies were of
doubtful quality due to a lack of detailed information about
different aspects of the procedure (Table 5).

The quality of evidence of the VSQ and DIVA was
moderate since at least one content validity study of doubtful
quality was available. A copy of the UGAQoL was not
available; thus, it was not possible for the reviewers to rate
relevance, comprehensiveness, and comprehensibility. Only
the first page of the questionnaire with four questions was
available; thus, it was partly possible to assess the response
options. An overall rating of ‘‘?’’ is basically not possible
since the reviewer’s rating is usually always available.
Because of a lack of information, we had no other choice

than to rate the content validity as ‘‘?.’’ In case of an
indeterminate overall rating, the quality of the PROM cannot
be judged and therefore, there was no grading of the quality of
the evidence. The quality of evidence of the urogenital
symptom scale could not be graded because the results were
rated as ‘‘inconsistent’’ (Table 6).

We could not find high-quality evidence that the content
validity of any PROM was insufficient; thus, every PROM
was further assessed.

Evaluation of the remaining measurement properties
(structural validity, internal consistency, cross-cultural
validity/measurement invariance, reliability, measurement
error, criterion validity, hypotheses testing for construct
validity, and responsiveness)

In total, the methodological quality of 24 measurement
properties was rated. Fourteen measurement properties (58%)
had very good, three (13%) had adequate, three (13%) had
doubtful, and four (16%) had inadequate methodological
quality (Table 7).

Characteristics of the included PROMs and study populations
An overview of the included PROMs is presented in Table 8.

Characteristics of the included study populations are shown in
Table 9. The lowest number of items in a questionnaire is 3, and
the highest is 23. Two questionnaires use a dichotomous
response format; the others apply a 4- or 5-point Likert scale.
Sample sizes ranged from 104 to 757 patients.

Information on interpretability and feasibility
The fact that <1% of all DIVA item responses were

missing13 is an aspect of interpretability of the DIVA. In
one study regarding the VSQ,35 there was evidence that the
data were normally distributed. No information on floor and
ceiling effects, minimal important change or difference

TABLE 5. COSMIN risk of bias overall ratings for content validity

VSQ DIVA UGAQoL Urogenital symptom scale

Box 1. PROM development Inadequate Inadequate Inadequate Inadequate
Box 2. Content validity Doubtful Doubtful Doubtful Doubtful

COSMIN, COnsensus-based Standards for the selection of health Measurement Instrument; DIVA, Day-to-Day Impact of Vaginal Aging Questionnaire;
PROM, patient-reported outcome measure; UGAQoL, urogenital atrophy quality of life; VSQ, Vulvovaginal Symptoms Questionnaire.

TABLE 6. Content validity rating of the included patient-reported outcome measures

Relevance Comprehensiveness Comprehensibility Content validity rating

VSQ Overall rating þ þ þ Sufficient (þ)
Quality of evidence Moderate (due to risk of bias)

DIVA Overall rating þ þ þ Sufficient (þ)
Quality of evidence Moderate (due to risk of bias)

UGAQoL Overall rating ? ? þ Indeterminate (?)
Quality of evidence No grading if overall rating is indeterminate

Urogenital symptom scale Overall rating þ � þ Inconsistent (�)
Quality of evidence No grading if overall rating is inconsistent

DIVA, Day-to-Day Impact of Vaginal Aging Questionnaire; PROM, patient-reported outcome measure; UGAQoL, urogenital atrophy quality of life; VSQ,
Vulvovaginal Symptoms Questionnaire.
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values, and information on response shift could be extracted
of the included studies.

Regarding feasibility aspects, all four PROMs are self-
reported and neither a high mental ability level nor a physical
activity level is required. The score calculation for the VSQ,
DIVA, and UGAQoL is a simply summing up of the single
items, for the urogenital symptom scale no information
about the scoring is given. Only one article regarding the
DIVA13 includes a statement about copyright. The DIVA is

copyrighted; however, no charge and no written permission
for its use are required from the authors. Only for the
UGAQoL, a time interval of 4 to 15 minutes is stated for
its completion. The UGAQoL is, however, not accessible
since the authors are not willing to disseminate this PROM.

Summary of findings tables and recommendation
The summarized results per measurement property per

PROM are presented in Table 10. The overall rating for

TABLE 7. COSMIN risk of bias overall ratings for the remaining measurement properties

VSQ DIVA UGAQoL Urogenital symptom scale

Structural validity Very gooda Very goodb

Inadequatea Very goodb

Very goodc

Very goodc

Internal consistency Very gooda Very goodb Doubtfuld Very goode

Very goodf

Crosscultural validity/measurement error
Reliability Adequatea Adequateb Doubtfuld Very goode

Measurement error
Criterion validity
Hypotheses testing for construct validity Very gooda Inadequateb Doubtfuld

Very goodf Adequateb

Very goodg

Inadequateh

Very goodh

Responsiveness Inadequatee

COSMIN, COnsensus-based Standards for the selection of health Measurement Instrument; DIVA, Day-to-Day Impact of Vaginal Aging Questionnaire;
PROM, patient-reported outcome measure; UGAQoL, urogenital atrophy quality of life; VSQ, Vulvovaginal Symptoms Questionnaire.
aErekson et al, 2013.
bHuang et al, 2015.
cErekson et al, 2016.
dMcKenna et al, 1999.
eChen et al, 2010.
fFernandez-Alonso et al, 2017.
gHunter et al, 2016.
hNappi et al, 2019.

TABLE 8. Characteristics of the included patient-reported outcome measures

PROM

Characteristic VSQ DIVA UGAQoL Urogenital symptom scale

Construct Symptoms, emotions, life
impact of vulvovaginal
symptoms, sexual
impact of vulvovaginal
symptoms

Activities of daily living,
emotional well-being,
sexual functioning,
self-concept, and body
image

Quality of life (extent to
which individuals are
able to satisfy their
needs)

Urogenital atrophy

Target population Postmenopausal women Symptomatic postmeno-
pausal women

Women with UGA Women aged 40 to 60
years

Mode of administration Self-reported Self-reported Self-reported Self-reported
Recall period 1 wk 4 wk At the momenta Supposed: at the moment

(see GCS)
(Sub)scales (number of items) 3 or 4 Scales, 17 items

for the full sample, 21
items for sexually
active women

5 Scales, 19 items for the
full sample, 23 items
for sexually active
women

20 Items 3 Items

Response options Yes (1), no (0) 5-Point Likert scale (0-4) Yes/no (2007a: yes, a lot;
yes, a little bit; no, not
at all)

No information given
GCS: 4-point Likert
scale (0-3)

Range of scores/scoring 0-20 0-76 (92) 0-20 No information given
Original language English English English, Swedish Chinese
Available translations Spanish Spanish, Italian �

DIVA, Day-to-Day Impact of Vaginal Aging Questionnaire; GCS, Greene Climacteric Scale; PROM, patient-reported outcome measure; UGAQoL,
urogenital atrophy quality of life; VSQ, Vulvovaginal Symptoms Questionnaire.
ahttp://www.galen-research.com/measures-database/.

PROMS IN GENITOURINARY SYNDROME OF MENOPAUSE

Menopause, Vol. 26, No. 11, 2019 9

Copyright � 2019 The North American Menopause Society.

http://www.galen-research.com/measures-database/


CE: ; MENO-D-19-00114; Total nos of Pages: 12;

MENO-D-19-00114

internal consistency of the VSQ was inconsistent since not all
studies reported Cronbach alpha values �0.7. We decided to
base the overall rating on the majority of the results and
therefore downgraded the quality of evidence for one level
due to inconsistency. Structural validity, internal consistency,
and reliability of the DIVA were all downgraded due to
indirectness since the relevant study13 was partly performed
in another population of interest.

The results of the summary of findings tables were used to
recommend the most appropriate PROM. The final recom-
mendations according to the COSMIN guidelines15 for all
four PROMs are presented in Table 11.

DISCUSSION
This systematic review assessed the measurement properties

of four different PROMs for postmenopausal women with
genitourinary complaints. Two PROMs, the VSQ, and the
DIVA can be further recommended for use and results obtained
with these PROMs can be seen as trustworthy. In our opinion,
the DIVA should be preferred over the VSQ since affected
women were involved in the item generation phase and a widely
recognized qualitative data collection method, focus groups,
was used. Furthermore, the sample size of the included studies
was considerably higher for the DIVA than for the VSQ which
supports the trustworthiness of the results regarding the DIVA.
Nevertheless, more validation research on the DIVA and the
VSQ is desirable. Especially test-retest reliability of both
PROMs should be further assessed since this measurement
property had an insufficient overall rating, albeit on a low
quality of evidence level. A potential weakness of both
PROMs, VSQ and DIVA, is that they do not cover the whole
construct of GSM because the urinary component was not taken
into account. Even the UGAQoL still has the opportunity to be
recommended for use, but due to aspects on feasibility, it is not
issued by the authors and therefore, cannot be recommended for
use. The Urogenital symptom scale could not be recommended
for use for several reasons. First, there was high-quality evi-
dence for an insufficient measurement property (internal con-
sistency). Second, for the PROM development no qualitative
method was used. The scale was developed by a group of
experts and affected women were not involved. Third, the
three-item scale was developed as an additional scale to the
Greene Climacteric Scale (GCS); however, this additional scale
diminished the model fit of the standard GCS. Even the authors
did not support the inclusion of this scale to the standard GCS.33

Future validation studies should also look at interpretability of
PROMs since only little information was available for the
currently included PROMs.

All included PROMs were developed before the name
changed from vulvovaginal atrophy to GSM. However, two
PROMs, UGAQoL and the urogenital symptom scale, have
already considered urinary aspects since they referred to
urogenital atrophy. Our two preferred instruments, VSQ
and DIVA, did not take into account the urinary component.
It is important to mention that urinary symptoms as part of
GSM are still less studied and understood with respect to
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postmenopausal estrogen deficiency and further elicitation of
this component is needed.

Strengths and limitations of this review
This systematic review has several strengths: the protocol

was registered; a comprehensive and sensitive search filter was
applied; three big databases (MEDLINE, EMBASE, and Web
of Science), several small databases, and reference lists of the
included studies were searched; predefined eligibility criteria
were applied; and the COSMIN risk of bias checklist was used

to assess the methodological quality of the included studies.
The fact that no additional studies were found in all searched
small databases and that only one relevant study was found in
the reference lists of the included studies, supports the quality of
the search filter developed by our academic librarian. In every
step of the review process, at least two independent reviewers
were involved. One reviewer (M.G.) carried out every step to
ensure consistency during the review process. Discrepancies
were frequently discussed and resolved within the research
team. A potential limitation of this systematic review is that not

TABLE 10. Summary of Findings tables

Structural validity Summary or pooled result Overall rating Quality of evidence

VSQ CFI: 0.97-0.99 Sufficient High
DIVA CFI: 0.978-0.979 Sufficient Moderate (due to indirectness)

Internal consistency Summary or pooled result Overall rating Quality of evidence

VSQ 0.623-0.87; Sample size: 131-244 Inconsistent ! overall rating
based on the majority of the
results: 5þ, 3� ! sufficient

Moderate (due to inconsistency)

DIVA 0.82-0.94, Consistent results; sam-
ple size: 462-745

Sufficient Moderate (due to indirectness)

UGAQoL 0.89-0-90, No evidence for suffi-
cient structural validity; sample
size: 104 women

Indeterminate —

Urogenital symptom scale 0.43; Sample size: 290 Insufficient High

Reliability Summary or pooled result Overall rating Quality of evidence

VSQ 0.55-0.75; Sample size: 91 Insufficient Low (due to risk of bias and imprecision)
DIVA 0.47-0.72; Sample size: 462-745 Insufficient Low (due to risk of bias and indirectness)
UGAQoL 0.85-0.92, ICC or Kappa not

reported; sample size: 104
Indeterminate —

Urogenital symptom scale 0.81; Sample size: 52 Sufficient Moderate (due to imprecision)

Hypotheses testing Summary or pooled result Overall rating Quality of evidence

VSQ 3 Out of 3 hypotheses confirmed Sufficient High
DIVA 5 Out of 6 hypotheses confirmed,

expectations toward known-
groups validity confirmed

Sufficient High

UGAQoL 2 Out of 2 hypotheses not con-
firmed

Insufficient Low (due to risk of bias)

Responsiveness Summary or pooled result Overall rating Quality of evidence

Urogenital symptom scale Effect size: 0.46; sample size: 19 Indeterminate —

CFI, Comparative Fit Index; DIVA, Day-to-Day Impact of Vaginal Aging Questionnaire; UGAQoL, urogenital atrophy quality of life; VSQ, Vulvovaginal
Symptoms Questionnaire.

TABLE 11. Recommendations for use in future GSM trials

Category A Category C

PROM
Sufficient content

validity (any level)

At least low quality
evidence for sufficient

internal consistency

High quality evidence for
an insufficient

measurement property Recommendation

VSQ A
DIVA A
UGAQoL B
Urogenital symptom scale C

DIVA, Day-to-Day Impact of Vaginal Aging Questionnaire; GSM, genitourinary syndrome of menopause; PROM, patient-reported outcome measures;
UGAQoL, urogenital atrophy quality of life; VSQ, vulvovaginal symptoms questionnaire.
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all reference lists of relevant full-texts were searched for further
eligible articles.

CONCLUSIONS
This systematic review suggests that currently two PROMs,

VSQ and DIVA, can be recommended for use. Both PROMs
cover the genital and sexual component of GSM. Future
validation studies should focus on those PROMs. It would
be desirable to extend these PROMs to a urinary component to
depict the whole construct of GSM.

Acknowledgments: The authors are grateful to Peter Werkmann
(Regensburg, Germany) for the screening of all titles, abstracts, and
full-texts as a second reviewer.
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