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ABSTRACT

Background: The Day-to-Day Impact of Vaginal Aging (DIVA) questionnaire is a validated patient-reported
outcome measure (PROM) capturing the impacts of vaginal symptoms in postmenopausal women.

Aim:We aimed to psychometrically validate the German version of the DIVA questionnaire.

Methods: Data was collected online and by paper-pencil. We ran confirmatory factor analyses to confirm the a
priori four-factor structure of the DIVA. Internal consistency was calculated using Cronbach’s alpha. Correlations
with other outcome measures such as the Patient Health Questionnaire-4 (PHQ-4), the SF-12 SOEP (socio-eco-
nomic panel) version and self-created anchor questions were calculated regarding convergent validity. Known
groups regarding age, home country and disease severity were analyzed. Test-retest reliability after 1 week and
responsiveness after 4 weeks were only descriptively assessed due to low sample sizes.

Main Outcome Measures: The DIVA questionnaire, the Menopause Rating Scale (MRS II), the PHQ-4 and
the SF-12 SOEP version were the main outcome measures.

Results: 185 postmenopausal women reporting vaginal complaints participated in the survey. The mode of adminis-
tration did not influence the severity of vaginal symptoms. The four-factor structure of the DIVA could be confirmed
and the model fit indicated sufficient structural validity. Furthermore, strong internal consistency in all of the DIVA
domains was found. Regarding convergent validity, no hypothesis has failed completely. The results regarding known-
groups validity were mostly in line with our a priori hypotheses. Descriptive evidence for sufficient test-retest reliability
and responsiveness was given, however, the sample size for the assessment of those two measurement properties was low.

Conclusion: This study supports the excellent structural validity, internal consistency and construct validity of
the German version of the DIVA questionnaire. It can be recommended for the assessment of the impacts of vag-
inal symptoms in postmenopausal women in future clinical GSM trials. Gabes M, Stute P, Apfelbacher C. Vali-
dation of the German Day-to-Day Impact of Vaginal Aging (DIVA) Questionnaire in Peri- and
Postmenopausal Women. Sex Med 2021;9:100382
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INTRODUCTION

The term ‘Genitourinary Syndrome of Menopause (GSM)’ sum-
marizes physiological changes due to menopausal sex hormone defi-
ciency which often result in burdensome symptoms.1 It affects up to
50% of all postmenopausal women worldwide.2 Women usually
report genital or rather vulvovaginal symptoms, such as vaginal dry-
ness or burning, urinary symptoms of urgency and dysuria, and sexual
symptoms, such as pain during intercourse or loss of sexual desire.3,4

GSM was previously known as vulvovaginal atrophy (VVA) to which
the urinary component was added to be more comprehensive.5
1

http://crossmark.crossref.org/dialog/?doi=10.1016/j.esxm.2021.100382&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/


2 Gabes et al
Genitourinary complaints during and after the menopausal
transition affect the whole life of menopausal women: everyday
activities, emotional well-being, sexual functioning, self-concept
and body image, and interpersonal relations.6,7 In clinical trials,
these impacts are captured by patient-reported outcome meas-
ures (PROMs). PROMs are self-completed questionnaires
reflecting the patient’s perspective.8

A recent systematic review identified four PROMs for post-
menopausal women with VVA or GSM. Two of those, the Vul-
vovaginal Symptoms Questionnaire (VSQ)9 and the Day-to-Day
Impact of Vaginal Aging (DIVA) questionnaire10, showed good
measurement properties and were recommended for use in future
clinical trials.11 According to the US Food and Drug Administra-
tion (FDA), for instance, evidence for patient input during
PROM development is crucial.12 Since patients were involved in
the development of the DIVA, but not in the development of
the VSQ, the DIVA should be preferred over the VSQ.6,10,11

As its name says, the DIVA is capturing the impact of vulvo-
vaginal complaints in aging, postmenopausal women. It is com-
posed of 23 items on four scales, everyday activities, emotional
well-being, sexual functioning and self-concept and body image.
Four items of the sexual functioning scale can only be answered
by recently sexually active women, and thus there is a long-form
with 23 items only for women with recent sexual activity and a
short-form with 19 items which can be answered by all women
regardless of their sexual activity status. Each item can be rated
on a scale from 0 to 4. The domain scores are determined by the
mean of the corresponding items, the higher the mean scores,
the greater the symptom impact.10 The DIVA is currently avail-
able in English, Spanish and Italian10,13-15 and has recently been
also linguistically validated in German using cognitive debriefing
interviews with the target population to ensure aspects of the
comprehensibility of the translated DIVA. However, there is a
lack of psychometric validity evidence of the German DIVA.
This study aimed to psychometrically validate the German
DIVA in a German population of postmenopausal women with
vulvovaginal complaints.
MATERIALS AND METHODS

Participants and Procedure
We conducted an online survey that only included postmeno-

pausal women reporting vaginal GSM symptoms related to men-
opause, such as dryness, burning, pruritus or vaginal pain. The
inclusion criteria were assured by several filter questions. The
online survey was created with soscisurvey.de and contained gen-
eral questions (about age, home country, mother tongue, hor-
mone intake), the German version of the DIVA questionnaire
and several other PROMs, such as the Menopause Rating Scale
(MRS II)16-19, five self-created anchor questions (one general
(anchor 1) and one specific for each of the four DIVA domains
(anchor 2 − 5)), the Patient Health Questionnaire-4 (PHQ-4)20

and the SOEP (socio-economic panel) version of the short-form
health survey (SF-12).21 The German version of the DIVA has
not been available until now, however, the German DIVA has
been recently created by a translation office and linguistically val-
idated using cognitive interviews with the target population. Par-
ticipating women were asked to leave their e-mail address at the
end of the survey to be contacted for two follow-up assessments
after seven days and 4 weeks.

The link to the survey was distributed in several Facebook
groups for postmenopausal women, flyers with the link were sent
to gynecologic practices and clinics or directly handed out to the
target population and the e-mail distribution list of a cooperating
gynecologist (PS) was used to spread the survey. Furthermore, a
paper-pencil version of the survey was given to women partici-
pating at the screening for a clinical GSM trial by one of our
research partners.

The study was approved by the Ethics Committee of the Uni-
versity of Regensburg (file number: 19-1554-101).
Analysis
Before the validation analyses started, it was assessed using

Mann-Whitney-U-tests whether the two samples with a differ-
ent mode of administration (online vs paper-pencil) signifi-
cantly differed in the main symptom of GSM, vaginal dryness
(assessed by item 10 of the MRS II), on the one hand, and in
GSM symptom severity (assessed by the five anchor ques-
tions), on the other.
Structural Validity. Structural validity refers to the degree to
which the scores of a PROM are an adequate reflection of the
dimensionality of the construct to be measured.22,23 Confirma-
tory factor analyses were carried out to confirm the four-factor
structure of both, the short- and the long-version of the DIVA in
the current study population. The following goodness-of-fit indi-
ces and cut-off levels were used: comparative fit index (CFI)/
Tucker-Lewis Index (TLI) ≥ 0.95 adequate fit, ≥ 0.90 accept-
able fit; root mean square error of approximation (RMSEA)
< 0.05 good fit, < 0.08 acceptable fit; standardized root mean
square residual (SRMR) < 0.05 adequate fit, < 0.8 still accept-
able fit and Chi square/df ration (x2/df) < 2 adequate fit, < 3
acceptable fit.24-26 According to the COnsensus-based Standards
for the selection of health Measurement INstruments (COS-
MIN) initiative, the structural validity rating of an instrument is
considered to be sufficient if either the CFI or TLI is > 0.95 or
the RMSEA is < 0.06 or the SRMR is < 0.08.27
Internal Consistency. Internal consistency refers to the inter-
correlation of the single items, that is, the interrelatedness among
the items.23 Cronbach’s alpha was calculated for the four
domains of the DIVA. For the third domain, internal consistency
was determined for each version separately. According to the
COSMIN group, a Cronbach’s alpha ≥ 0.7 is considered to be
appropriate.27
Sex Med 2021;9:100382
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Test-Retest Reliability. Test-retest reliability reflects the level
of agreement between two measurements in patients which are
stable on another criterion.22 All women who voluntarily left
their e-mail address at the end of the survey were contacted again
after one week to participate in a first follow-up assessment.
Only women showing no change in the anchor question(s) were
analyzed. The calculation of intraclass correlation coefficients
(ICCs) with 95% confidence intervals was initially planned,
however, the sample size was low and for this reason only
descriptive statistics were determined for baseline and the first
follow-up.
Convergent and Divergent Validity. Construct validity
including convergent/divergent validity and known-groups valid-
ity refers to the degree to which the scores of a PROM are consis-
tent with hypotheses based on the assumption that the PROM
validly measures the construct to be measured.23 Convergent
validity is assessed by the Spearman rank correlation with other
outcome measures. We formulated a priori hypotheses about cor-
relations with other PROMs (the five anchor questions, the
PHQ and the SF-12 SOEP-version) to test whether the domains
of the DIVA validly measure the constructs to be measured. We
expected Spearman rank correlations ≥ 0.5 with instruments
measuring similar constructs and correlations between 0.3 and
0.5 with instruments measuring related, but dissimilar constructs
(see Table 1).
Known-Groups Validity. We formulated a priori hypotheses
about differences in known groups. We did not expect any sig-
nificant differences in the DIVA domains between different age
categories (40 − 49, 50 − 59, 60 − 69, ≥ 70 years) and the three
different home countries (Germany, Austria, Switzerland) of the
Table 1. Expected correlations of the DIVA domains with other items a

*negative correlations expected (the higher the quality of life, the lo
Note: Green: high correlations (≥ 0.5) expected
Yellow: medium correlations (0.3 − 0.5) expected
Grey: no hypotheses
Domain 1: activities of daily living,
Domain 2: emotional well-being,
Domain 3: sexual functioning,
Domain 4: self-concept and body image.
Anx. = Anxiety; Depr. = Depression; MCS = Mental Health; PC
PROMs = patient-reported outcome measures; SOEP = Socio-econ
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participants. However, regarding different levels of disease sever-
ity according to item 10 of the MRS II and the first anchor ques-
tion, we did expect significant differences in the DIVA domains.
Kruskal-Wallis-tests were carried out to assess our hypotheses.
Responsiveness. Responsiveness refers to the ability of a
PROM to detect change over time in the construct to be mea-
sured.23 All women who left their e-mail address at the end of the
survey were contacted again after four weeks for the participation
in a second follow-up assessment. Spearman rank correlations
between the domain change scores and the five anchor question
change scores were calculated to see if the anchors could be consid-
ered as appropriate (> 0.3).28 Since the sample size of the second
follow-up was low, only descriptive statistics were calculated.

All analyses were carried out using IBM SPSS Statistics 25
and Mplus 8.4 software (Muthen & Muthen, Los Angeles, CA).
RESULTS

Participants
In the online survey, 144 postmenopausal women reported

vaginal symptoms related to menopause and therefore fulfilled
the inclusion criteria. The mean age of the online sample was
53.7 years (SD = 5.7, median: 53, range: 41 − 85). Missing val-
ues increased towards the end of the survey. The paper-pencil
version was completed by 41 women with a mean age of
59.5 years (SD = 6.1, Median: 58, Range: 50 − 71).

We neither found a significant difference in item 10 of the
MRS II about vaginal dryness (P = .702) nor in any of the five
anchor questions about symptom severity (P ≥ 0.065) regarding
the mode of administration. The two samples were therefore
nd PROMs

wer the symptom impact).

S = Physical Health; PHQ = Patient Health Questionnaire ;
omic panel.



Table 2. Demographics of the sample

Variable n = 185

Mean age (SD) 54.9 (§ 6.2)
Home country

- Germany 148 (80.0%)
- Austria 12 (6.5%)
- Switzerland 22 (11.9%)
- Other* 3 (1.6%)

Mother tongue
- German 182 (98.4%)
- Othery 3 (1.6%)

Cycle
- No period for at least 2 mo 23 (12.5%)
- No period for at least 1 y 124 (67.4%)
- No womb anymore 37 (20.1%)

Hormone intake
- No hormone intake 124 (67.0%)
- Hormone intake for birth controlz 4 (2.2%)
- Hormone intake for the treatment of men-

opausal complaints
50 (27.0%)

- Other 7 (3.8%)
*Other home countries were the USA, Italy and Spain.
yOther mother tongues were Russian, Polish and French.
zIt was not asked what contraception was used.
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summarized and considered as one sample (Ø age = 54.9 years,
SD = 6.2, Median: 54, Range: 41 − 85). Further demographics
about the sample are presented in Table 2.

The first domain of the DIVA was completed by 174 women,
the second domain by 176 women, the short-version of the third
domain by 158 women, the long-version by 132 women with
recent sexual activity and the fourth domain by 159 women.
The PHQ-4 and the SOEP-version of the SF-12 were completed
by 158 women.
Analysis

Structural Validity. Goodness-of-fit indices indicated an
acceptable to adequate model fit. According to the COSMIN cri-
teria, the structural validity of the DIVA would be rated as suffi-
cient since a SRMR < 0.08 was found (see Table 3).
Table 3. Fit-indices for the short-version (n = 152) and the long-versio

Fit indices
Adequate (acceptable)
model fit DIVA Short-versio

CFI ≥ 0.95 (≥ 0.90) 0.942
TLI ≥ 0.95 (≥ 0.90) 0.932
RMSEA < 0.05 (< 0.08) 0.070 (90% CI: 0
SRMR < 0.05 (< 0.08) 0.053*
x2/df < 2 (< 3) 1.734

*sufficient according to the COSMIN (= COnsensus-based Standards for the se
index; df = degrees of freedom; DIVA = Day-to-Day Impact of Vaginal Ag
SRMR = standardized root mean square residual; TLI = Tucker-Lewis Index
Internal consistency. We found a Cronbach’s alpha of 0.84
for the first domain, 0.91 for the second domain, 0.84 for the
short-version of the third domain and 0.93 for the long-version
of the third domain, and a Cronbach’s alpha of 0.93 for the
fourth domain. Thus, the internal consistency of all domains of
the DIVA can be considered as sufficient according to the COS-
MIN criteria.27
Test-Retest Reliability. Sixty-four women left their e-mail
address at the end of the survey and were contacted after 1 week
(and once reminded if necessary). Thirty-one women partici-
pated a second time, however only 26 completed the whole fol-
low-up survey after 8.84 days on average. Most of the women
(n = 15 − 18) showed no change in any of the five anchor ques-
tions (see Appendix A).

The sample size of women reporting stability in any of the five
anchor questions was too low to determine ICCs. Therefore,
only means (and standard deviations) of the DIVA domains at
baseline and 1-week follow-up were contrasted. It was shown
descriptively that means were very similar to identical in both
measurements (see Appendix B). Thus, we assumed a stable mea-
surement of the DIVA domains.
Convergent and Divergent Validity. We could confirm 13
of the 31 formulated hypotheses (see Table 4). Some correlations
were slightly underestimated (e.g. with the PHQ), some were
slightly overestimated (e.g. domain 3 with the anchor questions),
however, no hypothesis has failed completely.

Known-Groups Validity. As expected, we did not find any
significant differences in the DIVA domains between the dif-
ferent age categories. However, against our expectation,
domain 1 and 2 differed significantly in the home country of
the participants (see Table 5). When interpreting this result, it
should be taken into account that we only had 9 − 12 women
from Austria and 20 − 22 women from Switzerland, but 101
− 138 women from Germany. Regarding disease severity mea-
sured by item 10 of the MRS II and the first anchor ques-
tions, all domains were able to significantly differ between
different severity groups. Only the third domain failed to sig-
nificantly differ between different severity groups measured by
n (n = 128) of the DIVA to confirm the four-factor structure

n DIVA Long-version

0.932
0.923

.055 − 0.084) 0.072 (90% CI: 0.058 − 0.084)
0.061*
1.657

lection of health Measurement INstruments) criteria. CFI = comparative fit
ing questionnaire; RMSEA = root mean square error of approximation;

Sex Med 2021;9:100382



Table 4. Correlations of the DIVA domains with other PROMs

*negative correlations expected (the higher the quality of life, the lower the symptom impact).
Note: Green: high correlations (≥ 0.5) expected
Yellow: medium correlations (0.3 − 0.5) expected
Grey: no hypotheses
Domain 1: activities of daily living
Domain 2: emotional well-being
Domain 3: sexual functioning
Domain 4: self-concept and body image
Anx. = Anxiety; Depr. = Depression; PCS = Physical Health; PHQ = Patient Health Questionnaire; PROMs = patient-reported out-
come measures; SOEP = Socio-economic panel; MCS = Mental Health.
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item 10 of the MRS II. This is not surprising since domain 3
was only correlating low with this item (short-version:
r = 0.198, long-version: r = 0.232). In total, we could confirm
16 of our 20 a priori formulated hypotheses.
Table 5. P-values of the single Kruskal-Wallis-tests regarding known-

*significant (a = 0.05).
Note: Grey: no significant differences expected
Green: significant group differences expected
Bold: Hypothesis confirmed
Domain 1: activities of daily living
Domain 2: emotional well-being
Domain 3: sexual functioning,
Domain 4: self-concept and body image
MRS II = Menopause Rating Scale.

Sex Med 2021;9:100382
Responsiveness. All of the 64 women who left their e-mail
address at the end of the survey were contacted again after 4
weeks (and once reminded if necessary). Twenty-eight women
participated again, however, only 26 women completed the
groups validity
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whole follow-up survey again after 30.71 days on average. Corre-
lations of the DIVA domain change scores with the anchor
change scores were between -0.032 and 0.529. The appropriate-
ness of the anchor questions could only be confirmed in 10 of 20
cases. Most of the participants did not report any change in one
of the five anchor questions (see Appendix C).

All women reporting any improvement in the anchor ques-
tions after 4 weeks were summarized and their means (and stan-
dard deviations) were descriptively contrasted in Appendix D.
Apparently, an improvement in all domains of the DIVA could
be detected.
DISCUSSION

This study confirmed several excellent measurement properties
of the DIVA questionnaire in German language. We could con-
firm the four-factor structure of the DIVA with an acceptable
model fit. All domains showed strong internal consistency. Our
results regarding construct validity were mostly in line with our a
priori hypotheses. The high correlation of the second domain with
the PHQ-4 showed that both are measuring a similar construct
that may be emotional well-being. The medium correlation of the
first, the second and the fourth domain with the SOEP version of
the SF-12, an instrument measuring general health-related quality
of life, indicated that those domains are measuring something
more specific, but also something general such as the overall
impact on the quality of life of affected women. Our self-created
anchor questions correlated pretty well, even better than expected,
with the first, second and fourth domain, however those questions
did not appropriately correlate with the third domain about sexual
functioning. It would have been worthwhile including a reference
measure about sexual functioning such as the Female Sexual Func-
tion Index (FSFI)29 to confirm the construct of the third domain.
We could only descriptively show that stable women after 1 week
had stable DIVA scores and women reporting an improvement
after 4 weeks showed improved DIVA scores. Furthermore, the
results of the cognitive interviews in the context of the linguistic
validation supports the content validity of the DIVA question-
naire. Those validation results are consistent with all prior valida-
tion results reported in the recent systematic review.11

This study faced a number of limitations. For the test-retest
and the responsiveness assessment, only a few participants from
baseline left their e-mail address and of those, only very few com-
pleted the consecutive follow-up assessments. Thus, only a
descriptive comparison was possible. The information about the
cycle may have had only limited informative value since many
women had a hormone replacement therapy or a hormonal con-
traception in parallel. Furthermore, since the online data collec-
tion was undertaken electronically, there were no clinic visits and
therefore the participants did not undergo clinical examination
and/or laboratory testing to evaluate the etiology of their symp-
toms. Other potential causes of the symptoms such as vaginal
infections, contact allergies, female sexual dysfunction etc. could
not be excluded. Thus, the study sample included both clinic
and non-clinic women which is more representative of the GSM
patient population. However, the patients who completed the
paper-pencil version had physician-confirmed diagnoses.
Another issue regarding the online data collection is the fact that
online activity presumes computer or smartphone literacy and
internet access what automatically excludes those without, espe-
cially since our target population contains many mid-aged and
older women. Nevertheless, social media offer an alternative
recruitment source, without geographical limitations.

Future validation studies should focus on the estimation of
minimal important difference (MID) values since those have
only been determined once so far in a randomized controlled
clinical trial after 12 weeks.30 Having a MID values for every
scale helps to give an interpretation of a change in score after spe-
cific time intervals, since MID values provide information on
whether a change is perceived by patients as beneficial and it
therefore considered to be clinically meaningful or simply due to
measurement error.31,32
CONCLUSIONS

In conclusion, this study showed several excellent measurement
properties of the DIVA questionnaire in terms of validity and reli-
ability. Our findings were consistent with the evidence generated
in the original development and validation6,10 and further valida-
tion studies of the DIVA.14,33 We confirmed its recommendation
for the assessment of the impacts of postmenopausal vulvovaginal
complaints in future clinical GSM trials according to the COS-
MIN criteria since we did not find any insufficient measurement
properties.
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APPENDIX A

Number of women with either a stable or changed disease
severity after 1 week based on the five anchor questions
Change after 1 week
Anchor A good deal better Somewhat better Slightly better No change Slightly worse Somewhat worse

-3 -2 -1 0 1 2
1 1 1 7 17 5 -
2 - 2 7 17 3 2
3 - 3 10 15 2 1
4 - 1 6 18 6 -
5 - - 9 18 4 -

Grey: Women reporting no change.
APPENDIX B

Descriptive comparison of the means (and standard devia-
tions) of the DIVA domains in women reporting no change
(change in the corresponding anchor question = 0) at baseline
and 1-week follow-up
Anchors
1 2 3 4 5

Domain 1 T0 0.647 (0.64) n = 17 0.918 (0.90) n = 17
T1 0.647 (0.83) n = 17 0.929 (1.03) n = 17

Domain 2 T0 0.721 (0.93) n = 17 1.133 (1.24) n = 15
T1 0.721 (0.99) n = 17 1.150 (1.11) n = 15

Domain 3 (short) T0 2.075 (0.77) n = 16 2.000 (0.93) n = 18
T1 1.707 (0.89) n = 15 2.294 (1.05) n = 17

Domain 3 (long) T0 2.082 (0.74) n = 15 2.153 (0.90) n = 16
T1 1.769 (0.83) n = 13 2.341 (1.06) n = 15

Domain 4 T0 1.506 (0.94) n = 17 1.906 (1.12) n = 17
T1 1.520 (1.15) n = 15 1.824 (1.18) n = 17

Domain 1: activities of daily living
Domain 2: emotional well-being
Domain 3: sexual functioning
Domain 4: self-concept and body image
T0 = baseline,
T1 = 1-week follow-up.
APPENDIX C

Number of women with either a changed or stable disease
severity after four weeks based on the five anchor questions
Change after 4 weeks
A good deal better Somewhat better Slightly better No change Slightly worse Somewhat worse

Anchor -3 -2 -1 0 1 2

1 1 1 11 14 1 -
2 1 5 5 15 2 -
3 - 4 5 17 2 -
4 - 3 7 15 3 -
5 - 1 10 12 5 -

Grey: Women reporting an improvement.

Sex Med 2021;9:100382
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APPENDIX D

Descriptive comparison of the means (and standard devia-
tions) of the DIVA domains in women reporting an improve-
1 2

Domain 1 T0 1.185 (0.90) n = 13 1.346 (1.01) n = 11
T2 0.917 (0.85) n = 12 1.146 (1.01) n = 11

Domain 2 T0 0.981 (1.07) n = 13
T2 0.667 (0.76) n = 12

Domain 3 (short) T0 1.954 (0.70) n = 13
T2 1.667 (1.13) n = 12

Domain 3 (long) T0 2.000 (0.75) n = 12
T2 1.354 (0.85) n = 11

Domain 4 T0 1.985 (1.14) n = 13
T2 1.850 (1.16) n = 12

Domain 1: activities of daily living,
Domain 2: emotional well-being
Domain 3: sexual functioning
Domain 4: self-concept and body image
T0 = baseline
T2 = 4-week follow-up
ment (change in the corresponding anchor question < 0) at
baseline and 4-week follow-up
Anchors
3 4 5

1.694 (1.07) n = 9
1.222 (0.94) n = 9

2.044 (0.73) n = 9
1.467 (1.22) n = 9
2.250 (0.90) n = 8
1.476 (0.83) n = 7

1.891 (1.07) n = 11
1.740 (0.99) n = 10

Sex Med 2021;9:100382
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