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REVIEW - SYSTEMATIC
Variation in outcome reporting and measurement tools in clinical
trials of treatments for genitourinary symptoms in peri- and
postmenopausal women: a systematic review
Monica Michelle Christmas, MD,1 Bonnie Song, BS,1 Robin J. Bell, MD, PhD,2
Stamatina Iliodromiti, MD, PhD,3 Caroline Mitchell, MD,4 Martha Hickey, MBChB,5 and the
International COMMA (Core OutcoMes in MenopAuse) Consortium
Abstract
Importance: Genitourinary symptoms affect 40% to 60% of postmenopausal women. Evidence-based
approaches to diagnosing and managing these symptoms are limited by inconsistencies in outcomes and measures
used in clinical trials.
Objective: The aim of the study was to systematically review all outcomes and measurement tools reported in
randomized clinical trials of interventions for genitourinary symptoms associated with menopause.
Evidence Review: We searched PubMed, Scopus, and the Cochrane Central Register of Controlled Trials
(CENTRAL) up to December 2018. Randomized controlled trials with a primary or secondary outcome of
genitourinary symptoms associated with menopause, English language, and sample size of 20 or more women per
study arm were included. Study characteristics, outcomes, and measurement methods were collected.
Findings: The search yielded 3,478 articles of which 109 met inclusion criteria. Forty-eight different outcomes
were reported with ‘‘atrophy’’ as the most common (56/109, 51%) followed by measures of sexual function (19/109,
17%). Almost all (108/109, 99%) trials included patient-reported measures, with 21 different measures and 39
symptom combinations. Clinician-reported scales of vulvovaginal appearance were used in 36 of 109 (33%) trials,
with extensive variation in what was measured and reported. Cytological measures from the vaginal epithelium were
the most commonly used objective tools (76/109, 70%).
Conclusions and Relevance: There is heterogeneity in reported outcomes and measures used in clinical trials of
treatments for genitourinary symptoms at menopause and uncertainty as to which outcomes best reflect patient
priorities and symptoms. The findings from this systematic review have informed an international survey of
stakeholders to determine priorities for outcome selection and reporting. This survey will then inform the
development of a Core Outcome Set for use in future clinical trials by the COMMA (Core OutcoMes in
MenopAuse) consortium.
Key Words: Atrophic vaginitis – Genitourinary atrophy – Genitourinary outcome measures – Genitourinary
syndrome of menopause – Urogenital aging – Vaginal atrophy – Vulvovaginal atrophy.
Video Summary: http://links.lww.com/MENO/A599.

n 2014, ‘‘Genitourinary Syndrome of Menopause
(GSM)’’ was introduced to describe menopausal symptoms associated with the vulva, vagina, and lower urinary tract, providing some consistency in terminology.1,2

I

How symptoms are, however, measured and the outcomes
assessed varies widely in clinical trials, limiting comparisons
between treatments and directly compromising evidencebased care.3,4 Variation in outcome measures of treatments
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for the same condition prompted the development of the Core
Outcome Measures in Effectiveness Trials (COMET) initiative.5 COMET promotes development and implementation of
Core Outcome Sets (COS), standardized, condition-specific
outcomes representing the minimum dataset to be reported in
clinical trials.6 Within COMET, the Core Outcomes in Women’s and Neonatal Health initiative supports COS in women’s
and newborn health (http://www.crown-initiative.org/coreoutcome-sets/).7,8
The Core OutcoMes in MenopAuse (COMMA) initiative
was established to achieve consensus on a minimum set of
outcome measures to be included in future clinical trials in
menopause. COMMA is a global consortium of clinicians,
researchers, journals, funding bodies, and consumers developing COS for vasomotor9 and genitourinary symptoms at
menopause. The steering committee comprised an international group of clinicians and researchers from a range of
geographical locations with expertise working in the field of
menopause. See Supplementary Digital Content 2, http://
links.lww.com/MENO/A601 for steering committee. The
aim of this systematic review is to describe the range of
outcomes and measures reported in clinical trials for genitourinary symptoms associated with menopause, not to determine the optimal measures or treatments. This first step is
essential to development of a COS.5 These findings have
informed an international Delphi survey of clinicians,
researchers, and consumers to identify their priority outcome
measures for the final COS as a minimum dataset for future
clinical trials.
This systematic review followed the standardized process
for developing a COS (http://www.comet-initiative.org/studies/details/1359).5,6
METHODS/LITERATURE SEARCH
Eligible studies had primary or secondary outcomes of
menopause-associated genitourinary symptoms, were in
English, and included 20 or more women per study arm.
We excluded quasirandomized, observational, diagnostic,
feasibility/pilot, and pharmacokinetic studies; secondary
analyses; and conference abstracts. Institutional review board
approval was not required.
PubMed, Scopus, and the Cochrane Central Register of
Controlled Trials (CENTRAL) were searched until December
2018 using keywords: vagina/vaginal/vulva/genitourinary/
vulvovaginal/menopause/menopausal/climacteric/perimenopause/peri-menopause/perimenopausal/peri-menopausal/
postmenopause/post-menopause/postmenopausal/post-menopausal/dyspareunia/dryness/atrophy/itching/irritation/pain/
atrophic vaginitis/sexual dysfunction. See Supplementary
Digital Content 1, http://links.lww.com/MENO/A600 for
the search strategies. The review was completed by two
authors (M.M.C. and B.S.). Discrepancies were resolved
through discussion with the coauthors.
We used the Jadad scoring system to measure the quality of
randomized controlled trials (RCTs) included in this systematic review. This is a standardized approach to measuring the
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Key Points
Question: What outcomes and measurement tools have
been reported in randomized controlled trials (RCTs) of
interventions for genitourinary symptoms associated
with menopause?
Findings: One hundred nine RCTs evaluating
interventions for genitourinary symptoms associated
with menopause were included. Most trials used both
patient-reported and clinician-reported measurement
tools. There was, however, substantial heterogeneity
in the outcomes assessed and measurement tools used.
Meaning: Our findings demonstrate the need for greater
consistency in outcomes and measurement tools in
clinical trials for genitourinary symptoms associated
with menopause. Outcome measures should reflect the
priorities of patients, clinicians, and researchers and
enable the translation of research findings into
evidence-based practice.

methodological quality of included trials.10 The Jadad score
assigns one point for each measure of trial quality: (1) whether
the trial was randomized, (2) whether an appropriate randomization method was used, (3) whether researchers and participants were blinded, (4) whether an appropriate method of
blinding was used, and (5) whether all participants included in
the trial were accounted for. Jadad scoring for each included
trial in this systematic review was independently assessed by
two reviewers and given a score of 0 to 5. Discrepancies were
discussed and resolved. This evaluation of trial quality is
recommended as part of the process for developing a COS.5
A process of scoring clinical trial reporting that has been
widely used in the development of COS was used for
COMMA.11 This scoring system (MOMENT) is calculated
from six questions about the pre-defined trial outcomes which
are assigned one point each in the calculation of the total
score: (1) Is the primary outcome clearly stated?; (2) Is the
primary outcome clearly defined so that another researcher
could reproduce this study (eg, how the outcome was measured and time points)?; (3) Are secondary outcomes clearly
stated?; (4) Are the secondary outcomes clearly defined?; (5)
Do the authors explain the use of the outcomes they have
selected?; and (6) Are specific methods used to enhance the
quality of the outcome measurement, for example, repeated
measurements, training?
RESULTS
We identified 3,478 RCTs of which 109 RCTs met inclusion
criteria12-120 (Fig. 1). Studies were from 1979 to 2018, with data
from n ¼ 30,792 women and 34 countries. Almost all (104/
109), included postmenopausal women, four included both
peri- and postmenopausal women,30,35,60,118 and one only
perimenopausal women.15 Eighteen excluded surgically menopausal women14,18,19,21,23,25,46,49,50,52,56,58,68,83,87,92,96,111 and
ß 2020 The North American Menopause Society
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FIG. 1. Flowchart of study selection process.

two included only surgically menopausal women.95,112 Few
(n ¼ 4) included women with a history of breast or gynecologic
cancers.12,26,27,33 See Supplementary Table 1, http://links.
lww.com/MENO/A602 for list of all included trials.
The RCTs evaluated 153 interventions: single intervention
trials (N ¼ 67), 2 interventions (N ¼ 40), and 3 interventions
(N ¼ 2). Seventy-five percent (115) of the interventions were
either systemic or vaginal hormone therapies (HTs) including
nine combination therapies (such as vaginal estrogen/raloxifene) (Table 1). Six (4%) were nonhormonal prescription
therapies (such as antidepressants), and 32 (21%) nonhormonal, nonprescription therapies (such as herbal treatments).
Reported outcomes
Forty-eight unique outcome measures were identified from
109 trials. We categorized outcomes into three domains: (1) A
single primary outcome related to a menopause-associated
genitourinary symptom (71/109, 65%), (2) A secondary outcome related to a menopause-associated genitourinary symptom plus an unrelated primary outcome (13/109, 12%), and
(3) Multiple primary outcomes which included menopauseassociated genitourinary symptoms with other outcomes (25/
109, 23%) (Table 2). Although most of the trials had a single

primary outcome, this domain included 14 unique measures.
In trials with more than 1 primary outcome or genitourinary
symptoms as a secondary outcome, there were 21 and 13
unique outcomes, respectively.
Of all categories within these three domains, symptoms or
signs associated with genital ‘‘atrophy’’ were the most commonly reported outcomes. This included ‘‘vaginal atrophy,’’,
‘vulvovaginal atrophy,’’ ‘‘atrophic vaginitis,’’ ‘‘urogenital
aging,’’ and ‘‘urogenital atrophy’’ (56/109, 51%). The
second most commonly reported outcome was sexual function
(19/109, 17%). A wide range of outcomes was, however
measured including dyspareunia, vaginal dryness during
intercourse, and vaginal lubrication.
Because the term ‘‘genitourinary syndrome of menopause’’
was only introduced in 2014, prior publications have used a
wide range of other terms.2,121 Also, because specific diagnostic tools for GSM are still in development, even studies
with GSM as an outcome measure include different definitions of symptoms.3 For example, although the term ‘‘atrophy’’ was widely used, it was defined in 27 different ways
(Table 3). In addition, some studies measured vulvovaginal or
urogenital symptoms, and urogenital aging with a variety of
symptom combinations.
Menopause, Vol. 27, No. 9, 2020
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TABLE 1. Summary of trial interventions
Trial interventions
Hormone therapies (HTs)
Localized to vaginal tissues
Vaginal estrogen cream13,36,38,45,50,51,61,68,
83,90,95,99,100,102,105,110,117,120

Vaginal estrogen tablet28,31,34,50,71,82,88,99,107
Vaginal estrogen ring48,57,96,100,102,103,109,110,117
Estrogen pessaries42,48,103,109
Vaginal estrogen softgel capsule16,66
Estrogen suppository106
Vaginal estrogen gel65
Estrogen vagitories31
Vaginal testosterone27,38,105
Ospemifene20,41,78,79
Dehydroepiandrosterone (DHEA)12,29,63,74,81,85,93,94,98
Systemic
Oral estrogen14,23,24,30,39,49,55,56,60,86,91,95,101,112,115,116,119
Oral combined estrogen and progesterone49,51,52,54,70,77,91,118
Oral testosterone17
Oral combined estrogen and testosterone112
Oral estrogen and bazedoxifene89
Transdermal estrogen patch14,25,47,62,80,84,97,108,114
Intranasal estrogen97
HT combination trials
Raloxifene þ vaginal estrogen cream72,111
Vaginal estrogen ring þ oral progesterone104
Vaginal estrogen cream þ oral combined
estrogen þ progesterone92
Vaginal estrogen cream þ vaginal testosterone cream45
Raloxifene and vaginal estrogen ring96
Vaginal estrogen tablet þ vaginal lactobaccillus tablet40
Transdermal estrogen patch þ levonorgesterol IUD104
Vaginal estrogen þ pelvic floor rehabilitation43
Other
Depot medroxyprogesterone acetate (DPMA)39
Tibolone22,23,54,56,64,77
Non-HT prescription therapies
Vaginal oxytocin gel58,75
Raloxifene22,53
Venlafaxine30
Pilocarpine26
Non-HT, nonprescription therapies
Hyaluronic acid13,34,37,44
Polyacrylic acid vaginal cream38,105
Dietary isoflavone59,70,108
Isoflavone18,19,33,44,69
Fennel21,76,113
Pueraria mirifica73,83
Black cohosh46,60
Black cohosh and St. John’s wort35
Ginkgo biloba tablet67
Tribulus terrestris15
Sea buckhorn oil32
Multibotanical herbs60
Multibotanical herbs and soy diet counseling60
Vaginal moisturizer gel28,87
Oral calcium carbonate and vitamin D53
Vitamin E vaginal suppository120
Aromatherapy67

Number
of trials
115
18
9
9
4
2
1
1
1
3
4
9
17
8
1
1
1
9
1
2
1
1
1
1
1
1
1
1
6
6
2
2
1
1
32
4
2
3
5
3
2
2
1
1
1
1
1
1
2
1
1
1

Measurement tools
Included studies used 21 patient-reported (Table 4) and
22 clinician-reported (Table 5) measurement tools for genitourinary symptoms. Clinician-reported tools included clinician observation of genital appearance and/or biological
measures collected during genital examination. Most
trials used a combination of patient-reported and clinicianreported tools.
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Patient-reported measurement tools
The most commonly used patient-reported measure (37/
109, 34%) was some version of a symptom severity/intensity
scale. Included trials measured 38 different combinations of
the following symptoms: vaginal dryness, itching, irritation,
burning, dyspareunia, dysuria, pressure, tightness, nocturia,
urinary incontinence, and urinary urgency.
Other common patient measurement tools were Most Bothersome Symptom severity scores (17/109, 15%) and symptom
diaries (12/109, 11%) which included measures similar to those
used in the severity scales. Again, there was wide variation in
the symptoms assessed with studies evaluating a unique combination of symptoms including vaginal dryness, burning,
itching, irritation, dyspareunia, bleeding after intercourse,
and, urinary frequency, urgency, nocturia, and incontinence.
An additional measurement tool used by 12 trials was the
Female Sexual Function Index (12/109, 11%). This validated
questionnaire which measures sexual function includes
patient-reported dyspareunia and vaginal lubrication. Other
measurement tools included composite symptom severity
scores (5/109, 4%), Visual Analogue Scales (6/109, 5%),
investigator developed self-report questionnaires (5/109,
4%), and global symptom severity scores (4/109, 4%).
Although there was inconsistency in the symptoms measured and in the patient-reported measurement tools used,
most tools evaluated the severity/intensity of symptoms and
interference with daily living.
Clinician-reported measurement tools
There were eight different clinician-reported measurement
scales. The most common was a 4-point severity scale of
vulvovaginal appearance (23/109, 21%), the others were
variations of 3- to 5-point scales (6/109, 5%). Of these 23
trials, 5 evaluated vaginal atrophy, dryness, pallor, integrity/
friability, and petechiae; 5 evaluated vaginal color, secretions,
epithelial integrity/friability, and surface thickness; and 3
evaluated vaginal dryness, integrity/friability, pallor, and
petechiae. The remaining 10 trials each reported a unique
combination of signs, such as vaginal elasticity, pallor, petechiae, signs of inflammation, and thickness of mucosa.
Another seven trials used the Vaginal Health Index, which
is a standardized tool evaluating vaginal elasticity, fluid
volume, pH, epithelial integrity, and moisture on a scale of
1 to 5, from none to excellent.
Most trials assessed vaginal cytology (76/109, 70%). These
findings informed a wide range of measures including the
Vaginal Maturation Index (42/109, 38%); Vaginal Maturation
Value (27/109, 25%); Karyopyknotic Index (8/109, 7%); the
percentage of superficial, intermediate, and parabasal cells (3/
109, 3%), of superficial and parabasal cells (14/109, 13%), of
parabasal cells only (1/109, 1%). Vaginal pH was measured in
half the studies (55/109, 50%).
Quality assessment of trials
Using the Jadad scoring system, more than half of the
included RCTs were considered medium to high quality.
ß 2020 The North American Menopause Society
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TABLE 2. Outcome category distribution between the three domains of single primary outcomes, multiple primary outcomes, and secondary
outcomes (with unrelated primary outcome)
Outcome category

Number of trials

Single primary outcome genitourinary symptoms of menopause
Vaginal atrophy13,18,19,21,22,32,40,42,44,46,55,58,65,71,75,93,94,96,98,105,111,113
Vulvovaginal atrophy24,61,68,79,83,89
Urogenital atrophy100,102,103,110,117
Urogenital atrophy48
20,26,33,37,81,87

Secondary outcome

Patient acceptability of treatment þ physician
assessment of symptoms

Vaginal dryness
Vaginal dryness12
Atrophic vaginitis34,50,82,99,107
Urogenital symptoms51,70,88,104,116
Dyspareunia63,78,85
Vaginal epithelium108
Vulvovaginal symptoms28,80
Vaginal symptoms101
Urogenital aging109
Sexual function17,25,30,38,41,67,72,74,76,77,114,120
Total
Multiple primary outcomes
Vulvovaginal atrophy and dyspareunia16,66,90
Vulvovaginal atrophy and vaginal dryness36
Urogenital atrophy þ stress urinary incontinence þ recurrent urinary tract infection43
Vaginal cytology þ vaginal dryness þ hormone profile þ menstrual cyclicity60
Urogenital atrophy, urinary incontinence, recurrent urinary tract infection106
Vaginal atrophy þ vasomotor symptoms49,52
Vaginal atrophy þ sexual function þ health-related quality of life22
Dyspareunia þ sexual function þ quality of life92
Vaginal cytology þ vasomotor symptoms97
Urogenital health þ sexual health45
Vaginal atrophy þ climacteric symptoms35
Vaginal epithelium þ climacteric symptoms53
Menopausal symptoms þ vaginal dryness54
Vaginal blood flow þ sexual function95
Urogenital symptoms þ vasomotor symptoms57
Vulvovaginal atrophy þ vasomotor symptoms84
Climacteric syndrome (including vaginal dryness) þ incidence
of vaginal bleeding þ impact on endometrium56
Menopausal symptoms (including vaginal dryness þ dyspareunia)69,118
Menopausal symptoms (including vaginal dryness) þ lipoprotein profile112
Menopausal symptoms (including vaginal dryness) þ lipid profile þ bone density59
Vaginal symptoms þ vaginal health index þ vaginal pH þ vaginal cytology73
Total
Secondary outcome genitourinary symptoms of menopause
Female Sexual Function Index þ Sex hormone–binding globulin levels14
Dyspareunia and vaginal dryness27
Female Sexual Function Index29
Menopause Rating Scale Composite Score15
Vasomotor symptom þ vaginal atrophy23
Vaginal atrophy64
Urogenital atrophy86
Vulvovaginal atrophy þ urogenital symptoms91
Urogenital symptoms119
Vulvovaginal atrophy115
Vaginal cytology and hormone levels (FSH, estradiol, estrone)47
Vaginal cytology þ vasomotor symptoms (severity)62
Dyspareunia39
Total

22
6
5
1
6
1
5
5
3
1
2
1
1
12
71

Dyspareunia þ sexual function

3
1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
25
Other primary outcome
Sexual function
Sexual function
Sexual function
Total Menopausal Rating Scale
Vaginal bleeding pattern
Vasomotor symptoms
Vasomotor symptoms
Vasomotor symptoms
Vasomotor symptoms
Vasomotor symptoms
Vasomotor symptoms
Vasomotor symptoms (frequency)
Vasomotor symptoms

1
1
1
1
1
1
1
1
1
1
1
1
1
13

FSH, follicle-stimulating hormone.

Fifty-four (50%) of the included RCTs scored 5 out of 5
points, indicating the highest methodological quality. Eighteen (16%) scored 4 of 5, 23 (21%) scored 3 of 5, 11 (10%)
scored 2 of 5, and 3 (2%) scored 1 of 5.
On the MOMENT scale, 32 trials (29%) scored 6 out of 6
points, 19 (17%) scored 5 of 6, 28 (26%) scored 4 of 6, 29
(27%) scored 3 of 6, and 1 (1%) scored 2 of 6.

DISCUSSION
This is the first systematic review to summarize the outcomes and measures used in RCTs of treatments for genitourinary symptoms associated with menopause. Our findings
demonstrate considerable heterogeneity in both measures and
outcomes and uncertainty about which outcomes best inform
clinical management or matter most to patients. Our findings
Menopause, Vol. 27, No. 9, 2020
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TABLE 3. Outcome definitions as specified by trial authors
Outcome

Trial definition

Vaginal atrophy

Atrophic vaginitis

Vulvovaginal atrophy

Urogenital atrophy

Vulvovaginal symptoms
Urogenital symptoms

Urogenital aging

Number of trials
65

Vaginal burning, dryness, itching/irritation, dyspareunia, dysuria
Vaginal burning, dryness, itching, dyspareunia21
Vaginal burning, dryness, itching, secretion, dyspareunia32
Vaginal burning, dryness, itching, soreness, dyspareunia19
Vaginal discharge, dryness, itching, dyspareunia, pain/burning sensation42
Vaginal discharge, dryness, irritation/itching, soreness, dyspareunia40
Vaginal dryness and dyspareunia18
Vaginal dryness, irritation/itching, dyspareunia44,93,98
Vaginal dryness, itching, urinary incontinence13
Vaginal dryness, itching, dyspareunia, dysuria, urinary urgency, vaginal mucosal bleeding 96,111
Vaginal dryness, dyspareunia, dysuria, irritation/itching, soreness, vaginal bleeding with sexual activity71
Vaginal dryness, itching, dyspareunia, nocturia, urinary incontinence, urinary urgency64
Vaginal dryness, itching/irritation, soreness50,107
Dyspareunia and soreness75
Vaginal discharge, dryness, irritation/itching, soreness, dyspareunia34
Vaginal dryness, itching/irritation, dyspareunia, dysuria99
Vaginal dryness, irritation/itching, dyspareunia, libido, dysuria31
Vaginal burning, dryness, itching, dyspareunia, vaginal atrophy82
Vaginal dryness115
Vaginal dryness, dyspareunia, itching/irritation16,66,89
Vaginal dryness, dysuria, itching36
Difficulty passing urine, dryness, dyspareunia, dysuria, irritation/itching24
Bleeding during intercourse, dryness, dyspareunia, irritation/itching, soreness61
Dryness, dyspareunia79
Vaginal dryness, soreness, irritation, dyspareunia, discharge83
Burning, dryness, dyspareunia, itching68
Vaginal dryness, dyspareunia, dysuria, irritation/itching, bleeding with sexual activity84,90
Vaginal dryness and dyspareunia43,106
Vaginal dryness, itchiness, dyspareunia, dysuria, urinary urgency48,100,117
Vaginal dryness, vulvar pruritus, dyspareunia, dysuria, pain at micturition, urinary urgency103
Vaginal dryness, burning, pressure, tightness, itching, dyspareunia, urinary urgency, incontinence102,110
Vaginal dryness, irritation/itching, dysuria, dyspareunia, and vaginal bleeding with sexual activity80
Dryness, dyspareunia, itching28
Vaginal dryness, vulvar pruritus, dyspareunia, dysuria, and urinary urgency104
Dryness, dyspareunia, urinary frequency, urgency51
Vaginal dryness, dysuria, vaginal irritation70
Vaginal atrophy (vaginal dryness, itching, burning, recurrent vaginitis, dyspareunia, petechiae, loss of
libido) and urinary atrophy (dysuria, urinary frequency, urinary incontinence, more than two urinary
tract infections in the past year)88
Vaginal dryness, irritation, itching, difficulty passing urine, urine frequency, urine leakage, dyspareunia,
pain after intercourse, bleeding after intercourse57
Vaginal dryness, vulvar pruritus, dyspareunia, dysuria, and urinary urgency109

1
1
1
1
1
1
1
3
1
2
1
1
2
1
1
1
1
1
1
3
1
1
1
1
1
1
2
2
3
1
2
1
1
1
1
1
1
1
1

TABLE 4. Patient-reported measurement tools for genitourinary symptoms associated with menopause
Patient-reported measurement tools

Number of trials

Abbreviated Sexual Function Questionnaire74,120
Brief Index of Sexual Functioning-Women92
Composite score of symptom severity34,50,83,107,119
Global score of symptom severity40,65,96,111
Female Sexual Function Index (FSFI)12,14,17,27,28,29,30,38,41,67,76,77
Investigator developed self-report questionnaire25,26,53,88,95
McCoy Female Sexuality Questionnaire22,92,114
Menopausal Rating Scale (MRS) Subscale15,70,97
Menopausal Specific Quality of Life (MENQOL)74
Most Bothersome Symptom (MBS) Score12,24,28,42,61,63,66,68,71,78,79,80,81,84,89,93,98
Three-point scale of symptom severity43,106,117
Four-point scale of symptom intensity44,53
Four-point scale of symptom severity16,18-21,24,32,33,36,45,54,57,61,64,66,73,75,82,85,90,94,99,100,102,103,106,109,110
Five-point scale of symptom severity26,27,69
0-7 Scale of symptom severity (modified from Kupperman Index)112
Sexual Activity Questionnaire72,96
Total Score Index88
Symptom Diary31,39,51,68,84,86,87,88,92,96,111,115
Visual Analogue Signals13,31,37,42,56,118
Wiklund Menopause Scale60
Yes/no presence of symptoms48,53,59
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2
1
5
4
12
5
3
3
1
17
3
2
28
3
1
2
1
12
6
1
3

ß 2020 The North American Menopause Society

Copyright ß 2020 The North American Menopause Society. Unauthorized reproduction of this article is prohibited.

CE: ; MENO-D-20-00023; Total nos of Pages: 11;

MENO-D-20-00023

VARIATION IN RCTS OF GU TREATMENTS AT MENOPAUSE
TABLE 5. Clinician-reported measurement tools for genitourinary symptoms associated with menopause
Clinician-reported measurement tools

Number of trials
96,111

Global score of investigator rated signs
Five-point scale of sign severity103
Four-point scale of sign severity16,21,24,31,34,36,50,57,63,65,71,81,82,85,86,88,90,93,96,100,111,109,119
Four-point scale of growth of vaginal cultures (none-dominant growth)51
Three-point scale of sign severity106,117
Vaginal Health Index (VHI)32,45,73,83,87,105,107
Genital Health Clinical Evaluation Score58,68
Yes/no presence of signs43,48,75,106
Vaginal pH13,16,18,20,21,24,27,28,34,36,37,40,42,43,48,51,55,57,61,63,65,66,68,70,71,73,78-81,84-86,89-94,96,98,100-107,109-111,113,117,119
Karyopyncnotic index22,23,43,51,59,106,108,116
Vaginal Maturation Index13,21,23,24,28,32,33,35,39,40,42,47,49-53,55,57,58,60-62,64,68,70,71,80,81,83-87,91,97,100-105
Vaginal Maturation Value18,19,22,27,31,34,44,46,48,53,58,59,62,65,70,71,73,96,103,105,107-109,111,113,116,117
Percentage of superficial and parabasal cells20,24,36,58,63,66,78-80,85,90,93,94,98
Percentage of parabasal cells only60
Percentage of superficial, intermediate, and parabasal cells40,89,92
Vaginal cytology13,18-24,27,28,31-36,39,40,42-44,46-53,55,57-66,68,70,71,73,78-81,83-87,89-94,96-98,100-109,111,113,116,117
Vaginal biopsy58,75
Colposcopic examination43,44,75
Urinary pH96,111
Pulsatility Index95
Introital sonography95
Rating of vaginal cytologic maturation95

are consistent with previous systematic reviews comparing
the efficacy of interventions for genitourinary symptoms in
postmenopausal women, which concluded that meaningful
comparisons between treatments for genitourinary symptoms
were limited by inconsistency in outcome measures.122-126
The purpose of our study was to identify and clarify the range
of outcome measures used in RCTs for genitourinary symptoms associated with menopause and to assess the quality of
these trials. These findings have informed an international
survey of stakeholders that will determine priorities for which
measures to include as a minimum dataset in future clinical
trials for genitourinary symptoms associated with menopause
as a COS. The intention was not to develop or evaluate a new
outcome measure or to determine the optimum tool for
measuring these symptoms. Nor was this systematic review
designed to measure the effect sizes of treatments for genitourinary symptoms associated with menopause.
Almost all (99%, 108/109) included trials measured patientreported symptoms, suggesting that the patient experience is
considered an essential component of treatment efficacy. There
was, however, considerable inconsistency in the tools selected,
with 21 different patient-reported measures used and more than
39 combinations of symptoms assessed. This prevents aggregation and direct comparisons between treatments, limiting
understanding about which treatments are most beneficial for
patients. In addition, many different terms were used to
describe similar symptoms. For example, some studies used
‘‘vaginal atrophy,’’ whereas others used ‘‘vulvovaginal atrophy’’ or ‘‘urogenital atrophy’’ or ‘‘urogenital aging’’. There
was no consistency in how different studies defined these terms.
Most included patient symptoms such as vaginal dryness,
itching, and dyspareunia to define atrophy, whereas others
included symptoms of both vaginal and vulvar itching/irritation/soreness. In addition, some studies also included urinary
symptoms and pain or bleeding associated with intercourse.

2
1
23
1
2
7
2
4
55
8
42
27
14
1
3
76
2
3
2
1
1
1

Introducing the term ‘‘genitourinary syndrome of menopause (GSM)’’, by The North American Menopause Society
in 2014 has improved consistency in reporting. Specific tools
to measure GSM are, however, still in development. The US
Food and Drug Administration (FDA) recommends three
primary endpoints for clinical trials of treatment for genitourinary symptoms. These include mean change from baseline
to week 12 of the Most Bothersome Symptom and the
clinician obtained measures of vaginal pH and vaginal maturation index. Whether these measures, however, reflect
clinical outcomes or patient priorities is uncertain (https://
www.fda.gov/files/drugs/published/Estrogen-and-EstrogenProgestin-Drug-Products-to-Treat-Vasomotor-Symptomsand-Vulvar-and-Vaginal-Atrophy-Symptoms-—-Recommendations-for-Clinical-Evaluation.pdf).
Clinician-reported measures of genital appearance were
commonly used, including visual features of the vulva and
vagina and/or cellular features of the vaginal mucosa.
Although these features may reflect decreased genital and
vaginal estrogen exposure, their relevance to symptoms or
treatment response is uncertain. Vaginal epithelial cytology
was the most commonly used clinician-reported measure (76/
109, 70%), and is required for FDA approval of new treatments for GSM. There was, however, considerable inconsistency in how vaginal cytology was measured. Some studies
calculated the vaginal maturation index or vaginal maturation
value, whereas others calculated the percentage of cells in the
vaginal smear collected which were superficial, parabasal, or
intermediate. Half of all studies measured vaginal pH, also an
FDA requirement. This was also variably reported as a
continuous variable or in some cases as a dichotomous
variable (</> pH 5). Clinician estimates of genital appearance were used in approximately one third of studies with
inconsistency in what was evaluated or reported. Although
clinician-reported measures potentially add value to clinical
Menopause, Vol. 27, No. 9, 2020
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trials, only a few published studies have reported correlations
between these measures and patient symptoms.16,127 In addition, our findings from this systematic review clearly demonstrate that greater consistency is needed in collecting and
interpreting clinician-reported measures.3,122,124
Strengths of this study include the comprehensive literature
review and compilation of findings across a broad range of
intervention studies using a rigorous methodological design
and the inclusion of a standardized approach to measuring
trial methodology for developing a COS.5 Our measures of
trial quality (using the Jadad scoring system) will inform the
consensus discussion about which outcomes should be
included in the COS and the most suitable and accurate tools
to measure these outcomes. This systematic review was
limited to studies including at least 20 participants per study
arm, and excluded quasirandomized studies to enhance the
quality of studies included and exclude pilot studies or those
underpowered to demonstrate statistically or clinically significant differences between treatment arms. In total, 16 trials
were excluded due to small sample size.128-140 One of the
excluded trials compared fractional CO2 laser with topical
estriol.128 No new outcome measures were found in the
excluded trials that were not already identified from larger
studies.
Our systematic review was limited to trials published in
English thereby introducing language bias, and almost half of
the included trials were conducted in the United States (50/
109, 46%). This is likely to have influenced the outcome
measures used toward those endorsed by the FDA.141
Systemic and genitourinary menopausal symptoms vary by
race/ethnicity and geographic location.142,143 More information is needed about women’s experiences across different
racial/ethnic groups to inform the development of more
clinically relevant measurement tools.3 The next steps for
developing a COS are international surveys of clinicians,
researchers, and consumers to determine their priorities for
which measures should be included in the final COS using the
standardized Delphi approach and established methodology
from the COMET process.5,6 This Delphi process also allows
respondents to identify additional outcomes that were not
included in previous RCTs. The content of the final COS will
be based on the findings of these Delphi surveys and through
consensus at a face-to-face meeting scheduled at the World
Menopause Society conference in May 2020.
CONCLUSION
This systematic review has identified a wide range of
outcome measures used in RCTs of treatments for genitourinary symptoms associated with menopause with considerable
heterogeneity in how these measures were applied and interpreted. The information obtained has informed an international survey of clinicians, researchers, and consumers to
determine their views and priorities about outcomes to be
collected in future clinical trials and identify outcomes missing from previous trials. In turn and in collaboration with
researchers developing tools to measure GSM, this process
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will progress the development of optimal tools to reflect the
patient experience.
Acknowledgments: The authors thank Gail Isenberg and Ernst
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32. Larmo PS, Yang B, Hyssälä J, Kallio HP, Erkkola R. Effects of sea
buckthorn oil intake on vaginal atrophy in postmenopausal women: a
randomized, double-blind, placebo-controlled study. Maturitas 2014;79:
316-321.
33. Nikander E, Rutanen EM, Nieminen P, Wahlström T, Ylikorkala O,
Tiitinen A. Lack of effect of isoflavonoids on the vagina and endometrium in postmenopausal women. Fertil Steril 2005;83:137-142.
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