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Introduction: Studies of pain measurement in women with provoked vestibulodynia (PVD) use various methods
of capturing pain intensity. The degree to which these different measures of pain correspond with one another is
not known.

Aim: To compare 3 different measures of pain intensity in sexually active women with PVD participating in a
clinical treatment study.

Methods: A total of 64 women (mean age 30.9 years) provided baseline measures of pain intensity using (i) a
numeric rating scale that provided a self-report of pain during recalled vaginal penetration; (ii) the pain subscale
of the female sexual function index; and (iii) pain elicited with a vulvalgesiometer, an objective method of
eliciting pain.

Main Outcome Measure: Correlations among these 3 measures of pain were moderate in size (range r ¼
0.39e0.61). Moreover, the numeric rating scale of pain was more likely to be associated with self-reported
measures of pain catastrophizing and pain hypervigilance than were scores on the pain subscale of the female
sexual function index or scores from the vulvalgesiometer.

Clinical Implications: Overall, there was a moderate level of correlation between different often-used measures
of pain in women with PVD. These findings suggest that, in addition to measuring a common dimension, these
different measures tap into different aspects of women’s experiences with vulvovaginal pain, and researchers
should consider how the chosen measure addresses their primary research question when selecting pain measures
in future PVD research.

Strengths & Limitations: A strength of this study was the large sample size (n ¼ 64 sexually active women)
who had received confirmed clinical diagnoses of PVD. 1 limitation of the findings is that our self-report
outcome measures are based on retrospective ratings of pain over 4 weeks, and it is possible that other vari-
ables, such as mood, could have impacted scores on these measures.

Conclusion: This study showed statistically significant and moderate correlations among 3 different pain
measures widely used in PVD research and treatment. In addition, only 1 pain measure showed a significant
independent association with emotion function measures. These findings provide a rationale for including
multiple measures of pain and emotional function in treatment outcome studies of PVD.Wammen Rathenborg
FL, Zdaniuk B, Brotto LA. What Do Different Measures of Pain Tell Us? A Comparison in Sexually Active
Women With Provoked Vestibulodynia. J Sex Med 2019;16:278e288.
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INTRODUCTION

Provoked vestibulodynia (PVD) is a chronic vulvar pain disor-
der affecting 8%e16%of women across ages.1,2 The International
Society for the Study of Vulvovaginal Disease characterizes PVD as
sharp, stabbing, searing pain with contact to the vulva or vagina
lasting�3 months that is not attributable to other physical causes
for the pain, such as vulvar dermatoses, vulvar trauma, or skin
J Sex Med 2019;16:278e288
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infections.3 There has been considerable interest in the patho-
physiology and treatment of PVD over the past decades, with
dozens of empirical investigations4,5 into the course of PVD
symptoms over time, with and without treatment.

The Initiative on Methods, Measurement, and Pain Assess-
ment in Clinical Trials (IMMPACT)6 is dedicated to investi-
gating the best ways to measure chronic pain and this entity
recommends using �2 different pain measures to assess changes
in pain among those with chronic pain disorders. In addition to
these measures of pain sensation and affect, IMMPACT rec-
ommends that emotional function, physical function, adverse
events, overall treatment satisfaction, and participant disposition
should be measured. In using the IMMPACT guidelines spe-
cifically through the lens of PVD, Pukall et al7 recommended
that measures of pain intensity (eg, numeric rating scale; NRS),
pain temporality (eg, measures of spontaneous and unprovoked
pain), and emotional function (eg, depression, pain catastroph-
izing) be standard in outcome studies.

Because PVD is considered a chronic pain disorder8, the
IMMPACT guidelines should be considered when designing
clinical trials on PVD. However, studies of PVD have not sys-
tematically followed these IMMPACT guidelines nor used the
same pain measures consistently, which makes cross-study com-
parisons difficult. The various measures used to quantify the pain
of PVD have included both retrospective self-report scales, such as
the NRS9 and the pain subscale of the Female Sexual Function
Index (FSFI),10 and measures of pain in response to objective pain
elicitation.11 Among the objective measures of vulvar pain
assessment, one innovative measure is the vulvalgesiometer, which
consists of spring-loaded syringes for application of fixed amounts
of pressure to the vulvar region whereas women are asked to rate
the pain felt during palpation.11e13

It is unknown which measure of vulvovaginal pain best
describes the pain that women experience in PVD. And whereas
past studies have tended to examine the association between
measures of pain and measures of psychological function,14

sexual function,15 and disease severity,16 very few have exam-
ined how well these different measures of pain correlate
(or correspond) with one another. One exception is a study by
Pukall et al12 that sought to validate the vulvalgesiometer in 15
women with and 15 women without PVD who underwent
pressure pain threshold testing in the posterior portion of the
vestibule during the late follicular phase of their cycles. Different
amounts of pressure were applied to the vestibules while par-
ticipants self-reported pressure or pain thresholds. They found a
significant negative correlation between pressure pain thresholds
(using the vulvalgesiometer) and pain rating during the cotton
swab test (r ¼ �0.73, P < .01). In contrast, another study found
no correlation between the recalled intercourse-related pain on
the McGill Pain Questionnaire and pain ratings during the
cotton swab test.13

To date, we are aware of only 1 study that has tested the as-
sociation between several different vulvovaginal pain measures in
J Sex Med 2019;16:278e288
a sample of 98 women diagnosed with PVD.15 Pain measures
included intercourse-related pain, pressure pain threshold using
the vulvalgesiometer, and the total FSFI score. Although the
correlation between intercourse-related pain measured with the
NRS and the total FSFI score was small (r ¼ �0.06) and non-
significant, intercourse-related pain was significantly related to
objective measures of pain using a cotton swab test (r ¼ 0.23)
and using vestibular friction with a cotton swab rubbing back
and forth over the vulva (r ¼ 0.23). Of note, these correlations
were small, indicating that the self-report of pain with intercourse
and objective measures of pain intensity tap into different aspects
of women’s pain experiences.
AIM

The aim of this study was to examine how 3 different pain
measures, routinely used in samples of women with PVD
correspond with one another—2 were retrospective self-reported
measures: (i) intercourse-related pain using the numerical rating
scale, (ii) the pain subscale of the FSFI, and (iii) responsive
quantitative self-reported pain testing using the vulvalgesiometer.
This was intended to test whether the findings of Aerts et al15

could be replicated in a different sample. Based on the findings
by Aerts et al,15 we hypothesized that there would be significant
but small to modest correlations among these 3 measures of pain.
Second, we aimed to examine the association between measures
of pain and measures of emotional function, including measures
of chronic pain acceptance, pain catastrophizing, pain vigilance,
and anxiety. The secondary goal stems from recommendations
made by IMMPACT, which indicates that, in addition to
measures of pain, clinical trials should also include measures of
emotional function.6 As indicated by Pukall et al,7 who adapted
these IMMPACT guidelines to the study of PVD, the extent to
which pain measures and emotional function measures overlap in
PVD is unknown. We were specifically examining each mea-
sure’s unique association with emotional function above and
beyond the other 2 pain measures.
MATERIALS AND METHODS

Participants
Data for this study were obtained from the baseline assessment

of participants in a recently completed clinical trial of psycholog-
ical treatments for women with PVD (Lori Brotto, unpublished
data, 2018). Participants (n ¼ 130) met the following inclusion
criteria: (i) a diagnosis of PVD that was confirmed by both clinical
history and a cotton-swab test carried out by a physician with
expertise in sexual medicine and vulvovaginal conditions; (ii) a
duration of PVD �6 months; (iii) ability to attend 8 weekly
treatment sessions; (iv) age 19 years or older and premenopausal;
(v) fluent in English; and (vi) a willingness not to begin any new
treatments for PVD for the duration of the study until the
6-month follow-up point. Exclusion criteria were (i) generalized
vulvodynia; (ii) deep pelvic pain; (iii) a vulvar skin condition (eg,
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lichen sclerosis); and (iv) significant symptoms of dissociation (the
study comprised of group psychological skills and participant
dissociation would have made participation challenging). The
latter was assessed using items 90e104 from the Borderline Per-
sonality Disorder of the Structured Clinical Interview for the
Diagnostic and Statistical Manual of Mental Disorders.17
Procedure
All participants provided written consent, and all procedures

were approved by the Clinical Research Ethics Board at the
University of British Columbia and the hospital research ethics
board of Vancouver Coastal Health Research Institute.

Each woman took part in a physical examination and objective
assessment of vulvovaginal pain in a private office by a physician
investigator on the study. With the woman lying on an exami-
nation table with her legs supported by stirrups, the physician
applied a pressure of 30 g using the vulvalgesiometer at the 1, 3,
4, 6, 8, 9, and 11 o’clock positions (in random order) around the
vestibule and recorded the woman’s rating of pain using an
NRS.12 An average pain rating across these 7 sites was then
computed for analyses. The order of touch was randomized to
reduce the occurrence of sensitization if different areas around
the vulva were sequentially touched.11 All physicians were
trained in the use of the vulvalgesiometer before the study began.

After the physical examination, participants were emailed a
link to an online questionnaire to be filled out at home at their
convenience, which included retrospective pain measures.
Women were asked to recall and rate their average pain during
intercourse in the past 4 weeks on a classic numerical rating
scale9,18e20 and the pain subscale of the FSFI.10 The NRS is the
pain measure most often used in a clinical setting to evaluate
both acute and chronic pain,21 and the validity of both these self-
report measures of pain has been independently established.

Also, the women completed a select number of psychological
questionnaires—among these the Chronic Pain Acceptance
Questionnaire,22 the Pain Catastrophizing Scale (PCS),23 the
Pain Vigilance and Awareness Questionnaire,24 and the Anxiety
Sensitivity Index (ASI).25 After the NRS, all questionnaires were
given in random order.
MEASUREMENTS

Objective Pain Measurement Using the
Vulvalgesiometer

The vulvalgesiometer makes quantitative sensory testing more
standardized by allowing different clinicians to apply a fixed
amount of pressure to the vulvar area. Unlike the commonly
used cotton swab test, which is a standard clinical tool for
making the diagnosis of PVD, the vulvalgesiometer is largely
reserved for research and serves as a validated and controlled
measure for determining pressure pain thresholds in women with
PVD. The vulvalgesiometer consists of a set of 5 syringes
containing spring loads calibrated to exert precise pressure be-
tween 3 and 1000 g.12 At the end of each syringe is a disposable
cotton swab tip applying the actual touch.

For this study, only 1 syringe calibrated to apply a total
pressure of 30 g was used. This was based on the recommen-
dation of the developer of the vulvalgesiometer (Pukall, personal
communication, 2012), because women were self-reporting pain
of 5 of 10 on the NRS with a light touch during the cotton swab
test, so we did not want to exert pressure that induced too much
pain. The vulvalgesiometer has been shown to be able to
discriminate accurately between women with PVD and healthy
control subjects and has also been shown to have excellent
interrater reliability.12,13,26 In addition to this, it has been shown
to mimic better the pain felt during intercourse than the original
cotton swab test.26
Self-Report Pain Measurements

NRS
The NRS is a patient-reported outcome measure often used in

assessing pain in clinical settings and specially to assess the po-
tential change in pain.9 It asked participants to rate the “intensity
of pain during vaginal penetration attempts with sexual intercourse
or penetration over the past 4 weeks.” This question was rated on
an 11-point Likert scale ranging from 0 (no pain at all) to 10 (worst
possible pain). Women who did not engage in vaginal penetration
over the previous 4 weeks received a not applicable score for this
question, and their data were not analyzed.

FSFI, Pain Subscale
The FSFI includes 19 questions distributed across 6 subscales:

desire, arousal, lubrication, orgasm, satisfaction, and pain; only
the latter was analyzed in this study. The pain subscale is
comprised of 3 items: (i) “Over the past 4 weeks, how often did
you experience discomfort or pain during vaginal penetration?”;
(ii) “Over the past 4 weeks, how often did you experience
discomfort or pain following vaginal penetration?,” both of which
have response options ranging from almost always/always to
almost never/never. Participants were instructed to take an
average of their pain levels over the previous 4 weeks. Item 3 was
(iii) “Over the past 4 weeks, how would you rate your level
(degree) of discomfort or pain during or following vaginal
penetration?,” with possible answers ranging from very high to
none at all. For all 3 items, the answer “did not attempt inter-
course” was available. Scores range between 0e6 on the pain
subscale, with a score of 0 indicating that intercourse was not
attempted in the previous 4 weeks, whereas a score of 6 indicated
no pain or discomfort. Lower scores indicate higher levels of pain
and discomfort. We omitted from analysis any woman who
indicated that she did not engage in sexual activity over the
previous 4 weeks. The scale showed satisfactory reliability with
standardized Cronbach’s alpha ¼ 0.78 (standardized alpha is
reported due to the items having different answer options).
J Sex Med 2019;16:278e288



Pain Measures in PVD 281
Emotional Function Measurements
4 different domains of emotional and psychological function

were measured. We administered the (i) the Chronic Pain
Acceptance Questionnaire,22 which measures the extent to which
one tries to avoid or control pain and the extent to which one
participates in valued activities despite living with pain. 2 sub-
scales of the questionnaire were used in this study, the Activities
Engagement subscale, which measures pursuit of life activities
regardless of pain, and the Pain Willingness subscale, which
recognizes that avoidance and control are not adaptive means of
coping with pain. The 11 items of the Activities Engagement
subscale had a total score range from 0e66, and the 9 items of
the Pain Willingness subscale had a total score range from 0e54,
with higher scores on both domains indicating higher levels of
pain acceptance. Cronbach’s alpha was 0.85 for the Activities
Engagement subscale and 0.84 for the Pain Willingness subscale
at the pre-treatment assessment; the (ii) PCS,23 a 13-item self-
report measure that asks participants to indicate the degree to
which they have certain thoughts or feelings when experiencing
pain and that includes the following 3 subscales: rumination (eg,
inability to keep pain out of mind) with Cronbach’s alpha ¼
0.95, magnification (eg, fear pain will worsen) with Cronbach’s
alpha equal to 0.77, and helplessness (eg, feeling overwhelmed by
pain) with Cronbach’s alpha ¼ 0.94.23 We specifically asked
participants to complete the PCS in relation to their vestibular
pain. Items were rated on a scale from 0 (not at all) to 4 (all the
time), with higher scores indicating higher levels of catastroph-
izing; the (iii) Pain Vigilance and Awareness Questionnaire
(PVAQ)24,27 was used to measure awareness of and attention to
vulvar pain. The PVAQ is a self-reported measure of attention to
pain that assesses pain awareness, consciousness, vigilance, and
observation. Respondents are asked to consider their pain expe-
riences, if applicable, over the previous 2 weeks and to indicate
the frequency with which each item describes their response to
pain. The PVAQ contains 16 items rated on a 0 (never) to 5
(always) scale, with higher scores indicating higher levels of
attention to pain. The PVAQ demonstrates good internal con-
sistency and evidence of validity.27 In the current sample,
Cronbach’s alpha ¼ 0.92 at the pre-treatment assessment; and
(4) ASI is a self-report questionnaire which measures fear of the
negative consequences of anxiety.28 The 16 items are rated on a 5
point-Likert scale ranging from 0 (very little) to 4 (very much).
Scores for the ASI are summed, with higher scores indicating
higher sensitivity to anxiety. There are 3 subscales of the ASI:
Physical Concerns (Cronbach’s alpha in current sample ¼ 0.90),
Mental Incapacitation Concerns (Cronbach’s alpha in current
sample ¼ 0.92), and Social Concerns (Cronbach’s alpha in
current sample ¼ 0.84).
Statistical Analysis
Data from this study were analyzed using IBM SPSS 25.0. We

provide descriptive characteristics of the sample using means and
proportions. Baseline scores from the FSFI pain subscale, the
J Sex Med 2019;16:278e288
average intercourse-related pain and the pain rating from the
vulvalgesiometer test were collected and a bivariate correlation
analysis was done between the different pain measures and scores
obtained on the psychological measures. Assumptions underlying
correlation analysis were tested for all 3 pain measures. Besides the
2 rating scale painmeasures traditionally treated as continuous, the
FSFI-Painmeasure is amean of 3 Likert scale questions and as such
can also be treated as continuous.29,30 All measures were tested for
presence of outliers, and 1 outlier was removed from FSFI-Pain
variable.

All variables were skewed as would be expected in a clinical
sample. Pearson’s r correlation is still used because it produces a
robust estimator of the relationship in larger samples. The non-
normality affects the tests of statistical significance, which is not
the focus here because, in this study, the strength of pain measures
relationships is of primary interest. The examination of scatter
plots indicates linearity of the bivariate associations and does not
indicate any considerable deviation from homoskedasticity.
Additionally, 2 tests of homoskedasticity (Breusch-Pagan and
Koenker) were performed for each bivariate association, and none
was significant in providing additional support for lack of violation
of homoskedasticity. For bivariate correlations, a sample of 64
participants provided us with sufficient (0.80) power to find sig-
nificant correlations �0.3 and similar level of power to find
medium-size impact of pain measures explaining emotional
function variables in hierarchical multivariate regression.
RESULTS

Sample Characteristics
Among the 130 participants, only 64 women reported having

engaged in sexual intercourse in the previous 4 weeks before their
inclusion in the study and baseline assessment. Because 2 of the 3
pain measures analyzed are based on sexual activity in the pre-
vious 4 weeks, the present analyses were based on this subset of
64 women. Where possible, we compared responses between the
sexually active vs inactive women. The most common reasons
provided for not engaging in vaginal penetration over the pre-
vious 4 weeks were fear of pain (45%), advised not to by a
clinician (22%), and no current partner (19%).

The 64 sexually active women were slightly younger than the 66
sexually inactive women, and they had higher scores on the
cognitive concerns of the Anxiety Sensitivity Index: sexually active
women (M ¼ 5.8, SD ¼ 6.12) and inactive women (M ¼ 3.8,
SD ¼ 4.8), F(118.9, 127) ¼ 6.7, P ¼ .04. There were no other
significant differences on sociodemographic (Table 1) or pain-
related characteristics (Table 2) between the 2 groups.

Pain Intensity
Among the sexually active women, the level of intercourse-

related pain during the previous 4 weeks was M ¼ 6.31, SD ¼
2.04, on the 11-point 0 to 10 NRS, M¼ 2.48 , SD¼ 1.13 on the
FSFI pain subscale, and M ¼ 6.54, SD ¼ 2.00 (0 to 10) during
testing with the vulvalgesiometer.



Table 1. Differences in sociodemographic characteristics of women
with provoked vestibulodynia who were sexually active in the
previous 4 weeks (n ¼ 64) and women who were not (n ¼ 66)

Sexually
active

Sexually
inactive P

Age (y), mean (SD) 30.9 (7.3) 34.1 (9.0) .03
Sexual orientation .19

Heterosexual 87.5% 90.6%
Homosexual 0% 3.1%
Bisexual 12.5% 6.3%

Relationship status .28
Single 11.1% 16.9%
Dating 23.8% 13.8%
Married/common law 65.1% 69.2%

Length of relationship (y),
mean (SD)

6.6 (5.9) 8.8 (6.9) .07

Satisfaction with relationship
closeness (0-10), mean (SD)

7.7 (2.2) 7.4 (2.1) .48

Number of children, mean (SD) 0.8 (0.4) 0.8 (0.4) .97
Ethnicity .16

Euro-Canadian 74.2% 58.7%
South/East Asian 11.3% 22.2%
Other 14.5% 19.0%

Highest education .67
High school 3.5% 1.8%
College/technical/trade school 22.8% 24.6%
Undergraduate degree 52.6% 42.1%
Master’s degree 17.5% 24.6%
Doctoral degree or MD 3.5% 7.0%

MD ¼ medical doctor degree.
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Correlation of Pain Measures
Bivariate correlations between pain measures were conducted

first. Next, to examine whether the severity of PVD condition
affects the strength of bivariate pain measure associations, partial
correlations were performed controlling for the length of PVD
and taking medication for PVD. There was a significant negative
correlation between the vulvalgesiometer rating and the FSFI
pain subscale score (r ¼ �0.390, P ¼ .001; partial r ¼ �0.373,
P ¼ .006), indicating that as vulvalgesiometer pain increased,
FSFI pain scores decreased (ie, more pain). Similarly, intercourse-
related pain rated with the NRS and scores on the FSFI pain
subscale were significantly negatively related (r ¼ �0.605,
P < .001; partial r ¼ �0.592, P < .001) such that increases in
self-reported pain with intercourse were associated with lower
scores (ie, more pain) on the FSFI pain domain. The correlation
between the vulvalgesiometer rating and the numeric rating scale
of pain was positive (r ¼ 0.504, P < .001; partial r ¼ 0.578,
P < .001), indicating that increases in NRS were associated with
increases in vulvalgesiometer ratings.

Correlations ranged from moderate (between FSFI-Pain and
vulvalgesiometer) to large (betweenNSR and the other 2measures).
Steiger’s Z test for comparing dependent correlations 31,32 was used
to compare the coefficients and found that the only significant
difference was between the FSFI-Painevulvalgesiometer rating
correlation and FSFI-PaineNRS rating correlation (r ¼ 0.390 vs
r ¼ 0.605, Z ¼ 2.06, P ¼ .039). Partial correlation comparisons
revealed that the FSFI-Painevulvalgesiometer rating correlation is
significantly smaller than the other 2 correlations (r ¼ 0.373 vs
r¼ 0.578 and vs r¼ �0.592, Z ¼ 2.11, P ¼ .035 and Z ¼ 2.23,
P ¼ .025, respectively).
Association of Pain and Psychological Domains
Unique association of each pain measure with measures of

emotional function was examined by a series of hierarchical linear
regression models. Each pain measure was added as a predictor in
a separate step allowing for evaluation of its unique exploratory
contribution for each emotional function outcome (NRS was
entered first, followed by FSFI Pain and vulvalgesiometer). 3
control variables (age, ethnicity, and PVD duration) were also
entered. The unstandardized beta coefficients for all regression
models including changes in the amount of explained variance
are presented in Table 3. The results indicated that of the 3 pain
measures, the NRS measure is the best predictor of emotional
function outcomes. It was a significant predictor of pain cata-
strophizing and pain hypervigilance. None of the pain measures
predicted chronic pain acceptance or anxiety sensitivity scores.
Adding FSFI Pain and vulvalgesiometer scores to the models
after NRS was already entered did not increase the amount of
explained variance for any of the outcomes indicating that these
2 measures of pain do not have any unique association with
emotional function above and beyond that of NRS.
DISCUSSION

Here we attempted to replicate the findings of Aerts et al,15

who examined the correlations between multiple measures of
pain. We found statistically significant, moderate to large cor-
relations for all pairwise combinations of the 3 pain measures,
with the highest correlation between intercourse-related pain on
the NRS and the FSFI pain subscale (r ¼ �0.605). Moderate to
large correlations between vulvalgesiometer ratings and self-
report measures mirror the findings of another study12 that
found large correlations between pressure-pain thresholds and
intensity, and NRS pain ratings. This study adds to this literature
by reporting correlations (moderate) between vulvalgesiometer
and another averaging self-report measure—FSFI-Pain.

In contrast to our findings, Aerts et al15 did not find any sig-
nificant correlations between vulvalgesiometer ratings of the
pressure-pain threshold and women’s self-reported pain or their
FSFI total scores. It is possible that differences in study design
account for the contradictory findings. For example, in this study,
we used the vulvalgesiometer to exert a fixed pressure of 30 g at all
locations around the vulvar vestibule in random order, whereas
Aerts et al15 assessed participants’ pressure pain threshold only at
the 3 o’clock location. Furthermore, Aerts et al15 asked women to
rate the experience at the threshold on 2 NRSs—1 rating the pain
J Sex Med 2019;16:278e288



Table 2. Participant characteristics and pain levels for the women who were sexually active in the past 4 weeks (n ¼ 64) and women who
were not (n ¼ 66)

Sexually active Sexually inactive P

PVD history .33
Primary (first penetration) 57.8% 66.2%
Secondary (acquired) 42.2% 33.8%
Previous attempts to treat PVD (Yes) 54.7% 46.2% .33
Current medication to treat PVD (Yes) 20.3% 9.2% .08
Years since diagnosis 8.00 ± 6.46 8.48 ± 6.92 .69

PVD pain levels mean (SD)
Usual pain level (0-10) 5.55 (1.89) 6.32 ± 1.90 .02
Level of worst pain (0-10) 8.17 (1.15) 8.29 ± 1.27 .57
Baseline Pain NRS 6.31 (2.04) —

Baseline VVG score 6.54 (2.00) 6.72 ± 2.34 .64
Baseline FSFI pain score 2.48 (1.13) —

FSFI ¼ female sexual function index; NRS ¼ numeric rating scale; PVD ¼ provoked vestibulodynia; VVG ¼ vulvalgesiometer.
Averages shown in percentages or mean (SD).
Sexually inactive women over the previous 4 weeks were coded as such in response to the answer they provided on the numeric rating scale.
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on a scale from 0e10 (similar to our study) and 1 rating the un-
pleasantness on a scale from 0e10. Because the correlation be-
tween these 2 NRSs was >0.6, they were combined to create a
single score. As such, their NRS was based on a composite pain/
unpleasantness rating as opposed to pain alone.When Aerts et al15

focused their analysis on the FSFI pain domain (not total score),
they did find a significant correlation with their measure of
intercourse-related pain, which is consistent with our study find-
ings, although their associations were smaller than in this study.

What can be made of the findings that our observed correla-
tions between measures were moderate to large? Although each of
these have independently been used in treatment outcome
studies of PVD,26,33 only 1 study, as far as we are aware, used all
3 of these measures,14 and this study was carried out before
IMMPACT recommendations about pain measurement were
made. 1 interpretation of the current correlations is that, in
addition to measuring similar dimension of pain, each of these
measures also taps into a different aspect of women’s pain
experience with PVD and does not measure the same construct.

The finding that the 2 self-reported measures of pain yielded
higher correlations than the correlation of either of them with the
vulvalgesiometer deserves mention. Because the numeric rating
scale and the FSFI pain scale both tap into pain with penetrative
sexual activity and require women to recall actual sexual encounters
that transpired at home, thismay explain why those 2measures had
a higher degree of overlap. On the other hand, measurement of
pain using the vulvalgesiometer took place in a clinical setting in a
different environment and a different interpersonal context where
the women may have perceived less control, potentially affecting
their pain experience; in the privacy of their own relationship and
home,womenmight have a very different experience of their vulvar
pain than they do in a clinical setting where testing is being done by
physicians. This suggests that the vulvalgesiometer pain ratings
may reflect a different aspect of the pain experience than do
J Sex Med 2019;16:278e288
women’s self-reported pain intensity with sexual activity. It may be
that using the vulvalgesiometer as a proxy for sexual activity in
women may offer only an imperfect approximation, given that the
NRS and the FSFI pain scale rely on sexual context and sexual
arousal.34,35 Compared with the cotton swab test, however, the
vulvalgesiometer is a better objective measure of vulvar pain that is
correlated with self-reported pain with intercourse, whereas the
cotton swab was not found to be correlated with intercourse pain15

or with FSFI-Pain.36 Both the cotton swab and the vulvalgesi-
ometer, however, involve administering a discrete stimulus that
does not mimic the friction and movement associated with sexual
penetration and thus likely creates a different pain response.

Measurement of the sensory aspects of pain has typically relied
on measures of static mechanical allodynia, where a fixed touch is
applied to the vulva and the participant self-reports a rating of
pain. However, there is a dynamic aspect of pain perception that
may not be captured by either a vulvalgesiometer or a cotton
swab test. In an experimental comparison of the psychophysical
properties of static vs dynamic touch to the vulva (using a brush),
Farmer et al37 found that the static vs dynamic measures differed
in their sensitivity to the temporal aspects of pain, and these
differences may relate to activation of different ß fibers.38

In terms of the representativeness of our sample, we found that
the levels of pain experienced by the current sample of womenwere
similar using the NRS (6.31 ± 2.04) and the FSFI pain subscale
(2.48 ± 1.13) to other studies of PVD. This suggests that our
sample is comparable to other published studies of sexually active
womenwith PVD.14e16,18e20 These pain levels are not atypical for
women with PVD but instead reflect the fact that women have at
least moderate levels of pain with vulvar contact.

Not surprisingly, pain is a complex biopsychosocial construct
and is based entirely on self-report because there has yet to be a
validated signature of pain.39 The experience of pain depends on
the type and intensity of the stimulus, the context in which it is



Table 3. Hierarchical regression models predicting emotion function outcomes by the 3 pain measures

Measure CPAQ Will CPAQ Act PCS Rum PCS Magn PCS Helpls PCS Total PVAQ ASI Phys ASI Cogn ASI Soc ASI Total

Step 1—Controls R2 ¼ 0.09 R2 ¼ 0.03 R2 ¼ 0.12 R2 ¼ 0.14 R2 ¼ 0.12 R2 ¼ 0.12 R2 ¼ 0.04 R2 ¼ 0.15 R2 ¼ 0.16 R2 ¼ 0.16 R2 ¼ 0.18*
Age 0.150 0.130 0.002 �0.097 �0.034 �0.163 �0.087 �0.090 0.063 �0.042 �0.058
Ethnicity
South-EA 4.669 4.398 �2.174 �2.083 �2.264 �8.786 �7.902 0.703 0.243 0.669 1.610
Other �1.923 0.031 4.247* 1.056 2.312 9.930 1.683 4.095 5.938* 6.018† 16.134*

PVD Months 0.021 0.010 0.002 �0.005 0.002 0.001 �0.013 �0.017 �0.022 �0.010 �0.050
Step 2 DR2 ¼ 0.01 DR2 ¼ 0.01 DR2 ¼ 0.16* DR2 ¼ 0.13† DR2 ¼ 0.23‡ DR2 ¼ 0.22‡ DR2 ¼ 0.13† DR2 ¼ 0.05 DR2 ¼ 0.06 DR2 ¼ 0.02 DR2 ¼ 0.05

NRS �0.338 �0.605 0.955† 0.559† 0.812‡ 3.138‡ 2.313† 0.639 0.788 0.370 1.805
Step 3 DR2 ¼ 0.002 DR2 ¼ 0.08* DR2 ¼ 0.003 DR2 ¼ 0.002 DR2 ¼ 0.003 DR2 ¼ 0.000 DR2 ¼ 0.004 DR2 ¼ 0.003 DR2 ¼ 0.002 DR2 ¼ 0.005 DR2 ¼ 0.000

NRS �0.180 �1.722 1.053† 0.605* 0.741† 3.138† 2.003 0.529 0.698 0.513 1.760
FSFI-Pain 0.476 �3.357* 0.311 0.144 �0.225 0.002 �0.984 �0.351 �0.284 0.457 �0.141

Step 4 DR2 ¼ 0.003 DR2 ¼ 0.05 DR2 ¼ 0.05 DR2 ¼ 0.001 DR2 ¼ 0.02 DR2 ¼ 0.03 DR2 ¼ 0.004 DR2 ¼ 0.001 DR2 ¼ 0.003 DR2 ¼ 0.02 DR2 ¼ 0.004
NRS 0.016 �0.859 1.452† 0.633* 0.920† 3.925† 1.725 0.591 0.571 0.218 1.397
FSFI-Pain 0.485 �3.315 0.294 0.142 �0.232 �0.031 �0.972 �0.353 �0.279 0.469 �0.126
Vulvalges �0.326 �1.437 �0.715 �0.052 �0.321 �1.410 0.499 �0.111 0.228 0.528 0.651

ASI Cogn ¼ Anxiety Sensitivity Index Cognitive Concerns Scale; ASI Phys ¼ Anxiety Sensitivity Index Physical Concerns Scale; ASI Soc ¼ Anxiety Sensitivity Index Social Concerns Scale; ASI Total ¼ Anxiety
Sensitivity Index Total Scale; CPAQ Act ¼ CPAQ Activities Engagement; CPAQ Will ¼ CPAQ Pain Willingness; FSFI-Pain ¼ Female Sexual Function IndexePain; NRS ¼ numeric rating scale; PCS Helpls ¼
Pain Catastrophizing Helplessness Scale; PCS Rum ¼ Pain Catastrophizing Rumination Scale; PCS Magn ¼ Pain Catastrophizing Magnification Scale; PCS Total ¼ Pain Catastrophizing Total Scale; PVAQ ¼
Pain Vigilance and Awareness Questionnaire; PVD ¼ provoked vestibulodynia; Vulvalges ¼ vulvalgesiometer.
For Ethnicity, white is a reference group.
*P < .05.
†P < .01.
‡P < 001.
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experienced, and the emotional state of the individual.40 The
results of regression analyses indicate that neither FSFI-Pain nor
vulvalgesiometer have any unique association with emotion
function measures. NRS is the only pain indicator that predicts
some of the emotion outcomes (pain catastrophizing and pain
vigilance). This may have some implications. More research is
needed to determine what psychological, physical, emotional, or
social function vulvalgesiometer rating is predictive of or asso-
ciated with to efficiently use that measure in future research on
PVD. Second, overall, pain measures explained only a small
amount of variance in emotion function variables, and NRS was
the only variable significantly associated with emotion function
among the 3 pain measures. This finding stresses the importance
of including emotion function measures in the studies of PVD in
addition to direct pain measures because they appear to tap into
distinct aspects of pain experience. Because pain does not appear
to be directly associated with overall sexual function,41 the pre-
sent findings lend support for the role of other psychological
factors such as fear of pain, hypervigilance, catastrophizing, and
low levels of self-efficacy may serve as predictors of distinct pain
aspects and sexual functioning.41e44

We might conclude that the NRS is an acceptable proxy for
intercourse-related pain based on the present findings. The NRS
and FSFI Pain, 2 pain-averaging retrospective measures, have,
not surprisingly, the highest correlation whereas the responsive
vulvalgesiometer measure has a moderate correlation with NRS
and the lowest correlation with FSFI Pain. It would position
NRS as the most comprehensive measure—it shares a lot of
variance with FSFI Pain but also a moderate amount of variance
with VVG and should be recommended when only 1 measure of
pain is to be administered. An additional advantage of using the
NRS measure is that a clinically meaningful change has been
established for it (2 point6). Because the IMMPACT recom-
mends using �1 anchor-based method in addition to
distribution-based information, NRS can provide an estimate of
anchor-based amount of change in response to treatment.
However, even the NRS has been criticized, given that not all
steps on the scale have the same importance or value, eg, a
change in pain on the scale from 3 to 1 on the NRS is of greater
importance than a change in pain rating from 6 to 4.45 Also,
consistency in the description of the endpoint is important for
the way women respond. Endpoints such as “worst possible
pain,” “worst pain imaginable,” and “worst pain ever felt” may
seem like interchangeable descriptors; however, it is known that
these varying anchors can impact how people rate scores on
numerical scales,46 and other studies evaluating the use of Likert-
based scales show that people are less likely to use the values at
either end of the scale.47
Strengths and Limitations of the Study
A strength of this study was the adequate sample size (n ¼ 64

sexually active women) of patients who had received confirmed
clinical diagnoses of PVD. Although we had to exclude a rather
J Sex Med 2019;16:278e288
large group of women who had not been sexually active in the
preceding 4 weeks (n ¼ 66), we also found that these 2 groups
differed only in that the inactive women reported higher levels of
typical vulvar pain compared with the sexually active groups. No
other demographic or clinical variable differed between these 2
groups. Although the sexually active and inactive women
appeared not to differ with regard to baseline pain and other
characteristics, we cannot rule out the possibility that they may
have different correlations between pain measures or between
pain and emotional function variables. For example, levels of fear
of pain may differ between groups in a way that impacts both
their self-report ratings and subsequently the correlations be-
tween measures. We did not measure fear of pain in this study to
test this hypothesis.

1 study limitation is the fact that both the NRS and the FSFI
pain subscale included retrospective ratings and averages of the
intercourse-related pain for the past 4 weeks. Even though both
measures have been validated,10,12,21 it may be that other variables,
such as mood, could have impacted scores on these measures by
operating through amood congruency bias.48 A study byWeinfurt
et al49 showed that a recall period of 1 month is acceptable and
fairly reliable when it comes to variables such as sexual functioning
and vaginal discomfort. Unfortunately, our participants were not
tested at the same time in their menstrual cycle, and this may have
introduced variability into pain ratings, given the known effects of
menstrual cycle phase on self-reports of pain.50,51

This study did not differentiate between whether the women
suffered from primary (ie, when pain started with the first vaginal
penetration, first tampon use, first intercourse, first invasive gy-
necologic examination) or secondary PVD (ie, when women had
a period of pain-free penetration before the onset of PVD).16

Future studies should examine whether the overlap between
pain measures depends on PVD subtype. Our study, however,
has examined potential impact of the severity of PVD by parti-
aling out 2 severity-related variables—the length of PVD and
taking medication for PVD from the pain measure correla-
tions—and we found that the impact of the PVD severity on the
relationships between the pain measures was negligible.

In line with IMMPACT ratings, we continue to recommend
the numeric rating scale as 1 endpoint in treatment outcome
studies of PVD, but it is important for researchers to know that
this may be influenced by memory and does not account for
differences in pain intensity across a number of penetration at-
tempts over the past year. On the other hand, in-lab assessment
of pain using a static measure, such as the vulvalgesiometer, is not
the same as a dynamic measure and may represent the more
sensory and not affective aspects of pain. The implications of the
findings for clinical practice are that not all pain measures are
created equal and that not all available pain measures map exactly
onto emotional function and well-being. It thus remains
important, as recommended by IMMPACT, that emotional
function measures be included as separate from pain sensation
measures.
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CONCLUSION

This study showed statistically significant, moderate to large
correlations among 3 different pain measures widely used in
PVD pain assessment. It also demonstrated that only 1 pain
measure was uniquely associated with emotion function
measures associated with pain. Such findings indicate that
clinically tested pain does not necessarily correspond with the
pain sexually active women feel in the safety of their own
home and relationship and highlight the importance of using
both self-reported measures and quantitative sensory
measuring, as well as measures of emotion function. Because
the study sample was comparatively large and pain ratings were
similar to earlier studies of sexually active women, the gener-
alizability of the findings of this study may be regarded as
adequate.
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