
	  

 
METHODOLOGICAL FACTORS IMPACTING SEXUAL CONCORDANCE  

IN WOMEN 
 
 
 
 
 
 

by 
 
 
 
 
 

 
Katrina Nicole Bouchard  

 
 
 
 
 

 
A thesis submitted to the Graduate Program in Clinical Psychology  

 
in conformity with the requirement for the Degree of  

 
Master of Science  

 
 
 
 
 

 
Queen’s University  

 
Kingston, Ontario, Canada  

 
August 2014  

 
 
 
 
 

Copyright © Katrina Nicole Bouchard, 2014 



	  

	  

ii 

Abstract 
 

 A growing body of research investigating sexual concordance (the degree to which 

genital and subjective arousal are related) suggests that on average, women exhibit a weak, 

positive correlation between their genital and subjective arousal, whereas men exhibit a strong 

positive correlation between these responses. Although some researchers view this gender 

difference as a true phenomenon, others argue that women’s lower degree of concordance is the 

result of methodological factors, produced by the device that is most commonly used to measure 

genital response in women. Other factors, such as stimulus duration and content, may also have 

systematic effects on genital blood flow, potentially impacting the relationship between genital 

and subjective arousal in women. In the current study, sexual concordance was examined using 

concurrent measures of vulvar blood flow (using the laser Doppler imager; LDI) and vaginal 

vasocongestion (using the vaginal photoplethysmograph; VPP) to investigate potential 

differences in vulvar and vaginal concordance. Twenty-five women viewed two erotic films that 

differed in sexual activity content (foreplay and intercourse) while their genital and subjective 

arousal was measured. In support of previous meta-analytic findings, results from the current 

study suggest that the choice of genital arousal measurement device significantly impacts 

estimates of sexual concordance in women. That is, subjective arousal is significantly less 

correlated with vaginal vasocongestion assessed by the VPP than with vulvar blood flow 

assessed by LDI. Other methodological factors, such as stimulus content, order of presentation, 

and duration appear to have negligible impact on estimates of vulvar or vaginal concordance. 

Findings from the current study suggest that special consideration should be taken when 

selecting which genital arousal measurement device to employ for investigating sexual 

concordance in women.  
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Chapter 1 

Introduction 

Sexual concordance refers to the agreement between genital and subjective arousal. A 

growing body of research indicates that genital and subjective arousal are more strongly 

associated for men than for women. For example, a recent meta-analysis suggests that on 

average, women exhibit a weak, positive correlation between their genital and subjective arousal 

(K = 108, r = .26), whereas men exhibit a strong positive correlation between these responses (K 

= 81, r = .66; Chivers, Seto, Lalumière, Laan, & Grimbos, 2010). A number of researchers have 

sought to identify and explain the possible mechanisms that underlie the observed gender 

difference, specifically, why women’s sexual concordance is reliably weaker than men’s.   

 Regarding the gender difference in concordance, Chivers et al. (2010) highlight two 

prominent, yet opposing positions in the literature. The first views the gender difference as a true 

phenomenon that may stem from fundamental differences in sexual response patterns, learning, 

or environmental factors, whereas the second position purports that lower concordance in women 

is the result of methodological factors, produced by the device that is most commonly used to 

measure genital response in women. A number of the mechanisms proposed to underlie the true 

gender difference in concordance have not been empirically supported. For example, Suschinsky 

and Lalumière (2012, 2014) observed that the known gender difference in interoceptive ability—

the ability to accurately detect internal states—did not explain the disparity between men’s and 

women’s concordance. Additionally, a learning model of concordance whereby older age or 

more sexual experience would result in a stronger degree of concordance has been investigated; 

however, findings suggest that age and sexual experience are unrelated to strength of sexual 

concordance in women (Chivers et al., 2010; Hutchings, 2014). 
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Researchers who view the gender difference in concordance as a methodological artefact 

have argued that low concordance in women results because increases in blood flow to the 

vaginal walls are difficult to perceive, compared to increased blood flow to the external 

structures of the vulva, like the labia majora, minora, and clitoral hood (Henson & Rubin, 1978; 

Waxman & Pukall, 2009). Indeed, Chivers et al. (2010) suggest that women's experiences of 

subjective arousal are more informed by awareness of vulvar sensations and temperature change, 

rather than vaginal vasocongestion or blood engorgement of the vaginal tissues. As such, an 

alternative explanation for low concordance in women is that it is the result of methodological 

factors involved in measuring genital response (i.e., measuring vaginal vasocongestion, rather 

than vulvar blood flow), rather than a true discordance between genital and subjective arousal.  

Assessment of Vaginal Vasocongestion  

 The majority of the studies that have shown low concordance in women assessed genital 

response using a vaginal photoplethysmograph (VPP; Figure 1).  

 

 
 
 
 

 
 
 
 
 

Figure 1. Vaginal Photoplethysmograph. 
 
 

This small, acrylic, tampon-shaped device—once inserted into the vagina—measures changes in 

vasocongestion through light reflectance (Sintchak & Geer, 1975). Light emitted from the 

vaginal gauge shines onto the vaginal tissue and is backscattered into a photoreceptive cell in 
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varying degrees, depending on the transparency of the vaginal tissue (Hatch, 1979). Two 

components of vaginal vasocongestion can be sampled simultaneously using the VPP: Vaginal 

blood volume (VBV), a measure of slow blood pooling, and vaginal pulse amplitude (VPA), a 

measure of the change in vasocongestion associated with each heartbeat (Hatch, 1979). Although 

VPA has been shown to be a sensitive measure of sexual arousal, with increases observed in 

response to sexual, but not emotionally-laden, non-sexual stimuli, VBV has been found to 

increase with exposure to sexual, as well as anxiety-provoking stimuli, and has thus been deemed 

a less specific measure of genital response compared to VPA (Laan, Everaerd, & Evers, 1995; 

Suschinsky, Lalumière, & Chivers, 2009). 

 Despite its sensitivity, VPA has a number of limitations for assessing female genital 

response. VPA provides only an indirect measure of genital blood flow that lacks a zero point 

and an absolute unit of measurement, making between-subjects comparisons difficult (Prause, 

Cerny, & Janssen, 2005). Interpretation of the VPA signal lacks a strong theoretical basis and 

there is no consensus on which physiological processes underlie changes in VPA (Meston, 2000; 

Prause & Janssen, 2006). Furthermore, VPA is susceptible to movement artefacts and may be 

adversely affected by muscle tension, which is problematic because there is no standardized 

method of identifying and removing artefacts (Prause et al., 2005). Examining the correlation 

between subjective arousal and VPA as an indicator of concordance is particularly problematic, 

as the vaginal vasocongestive response that is hypothesized to be measure by VPA is rapid, 

somewhat automatic, and may not be easily perceptible to women (Henson, Rubin, & Henson, 

1979; Laan, 1994; Suschinsky & Lalumière, 2011). Some researchers have suggested that, 

compared to men, women rely less on physical feelings of genital arousal and more on 

environmental or contextual factors when inferring their degree of subjective arousal (Laan & 
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Janssen, 2007; Meston, 2000; Rupp & Wallen, 2008). Although women may not rely on vaginal 

vasocongestion to infer their level of subjective arousal, they may rely on changes in vulvar 

blood flow because these are more easily perceptible. Thus, measuring vaginal vasocongestion, 

rather than vulvar blood flow, may artificially lower concordance with subjective arousal.  

Assessment of Vulvar Blood Flow   

 Aside from the VPP, the most commonly used method to measure women’s genital 

response is thermography, which is typically assessed by a labial thermistor clip (Figure 2) or a 

thermal imaging camera (Figure 3), both of which measure changes in genital temperature. 

 

  

 

 

 

 Figure 2. Labial Thermistor Clip.  Figure 3. Thermal Imaging Camera 

 
Researchers hypothesize that genital temperature is directly related to increases in genital blood 

flow associated with genital arousal (Kukkonen, Binik, Amsel, & Carrier, 2007, 2010). Similarly 

to the VPP, both the labial thermistor clip and thermographic imaging camera have been shown 

to be valid measures of genital response in women (Henson, Rubin, Henson, & Williams, 1977; 

Kukkonen et al., 2007, 2010; Payne, Binik, Pukall, Thaler, Amsel, & Khalifé, 2007). Studies 

employing genital temperature as a measure of genital arousal reliably show greater degrees of 

concordance (K = 6, r = .55) than are typically reported when using VPA (K = 42, r = .27, 

Chivers et al., 2010). In support of these studies, Chivers et al. (2010) found that one of the only 



	  

	  

5 

significant moderators of the gender difference in concordance was the device used to assess 

genital response.  

 Although measures of thermography have shown promising improvements over the VPP 

for the study of concordance, there are some limitations of this methodology. Thermography 

employs temperature as a proxy for sexual arousal, once again providing an indirect measure of 

genital blood flow. Other limitations include difficulties with placement or incorrect placement 

of the labial thermistor clip by participants. For example, Prause and Heiman (2009) found a 

need for experimenters to place the thermistor clip on participants’ labia, which may be more 

intrusive than having the participant insert a vaginal gauge in private.  

 Recently, Styles, MacLean, Reid, and Sultana (2006) introduced a novel, direct method 

to measure women’s vulvar blood flow–the laser Doppler imager (LDI; Figure 4).  

  

Figure 4. Laser Doppler Imager. 

 
This method of assessment directly measures blood flow beneath the surface of the skin by 

shining light onto the vulvar tissue and measuring the number and speed of moving blood cells, 

using light reflectance. Similar to the abovementioned measures of female genital response, the 

LDI is a validated measure of genital response, detecting increases in blood flow to sexual, but 

not neutral or emotionally-laden, non-sexual stimuli (Waxman & Pukall, 2009). In the first 

published study of concordance using the LDI, Waxman and Pukall (2009) reported that 
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women’s genital responses were positively and significantly correlated with their subjective 

arousal (r = .54). In a subsequent study, Boyer, Pukall, and Holden (2012) found a range of 

within-subjects correlations between genital and subjective arousal (r = .11 to r = .99) in a group 

of healthy women. Given that the LDI directly measures vulvar blood flow, it is particularly 

suitable for investigating the impact of measurement device on concordance in women. A direct 

measure of vulvar blood flow is likely to result in a greater degree of concordance than an 

indirect measure of vaginal vasocongestion, as vulvar sensations are more perceptible to women.   

Assessment of Subjective Arousal 

 Subjective arousal is typically assessed by asking women about their experience of sexual 

arousal before, during, and/or after exposure to a sexual stimulus. Heiman and Rowland (1983) 

introduced a discrete, 7-point (1 = not at all to 7 = intensely) Likert scale, from which many 

researchers have adopted pre- and post-stimulus questions (e.g., Meston & Gorzalka, 1996; 

Rellini, McCall, Randall, & Meston, 2005). In addition to assessing subjective arousal, the scale 

measures affective and emotional responses (e.g., anxiety) as well as perceptions of physical 

changes (e.g., genital warmth). Numerous researchers have also used a continuous measure of 

subjective arousal, whereby participants move a lever or use a remote to indicate their position 

on a Likert scale throughout stimulus presentation and receive visual or audio feedback 

indicating their position on the scale (e.g., Kukkonen et al., 2007, 2010; Rellini et al., 2005). 

Chivers et al. (2010) found that women’s concordance was not affected by when subjective 

arousal was assessed (i.e., post-stimulus vs. continuously throughout the stimulus). Continuous 

measures of subjective arousal are, however, most resilient against the effects of impression 

management, or the deliberate distortion of responses to appear more socially desirable 

(Huberman, Suschinsky, Lalumière, & Chivers, 2013).  
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 Of particular importance to the study of sexual concordance in women has been the 

distinction between subjective concordance and genital concordance. Although the former 

relates to the relationship between genital arousal and an appraisal of the emotional state of 

sexual arousal, the latter pertains to the relationship between actual genital arousal and the 

perception of genital response (Chivers et al., 2010). As a possible explanation for women’s low 

degree of subjective concordance, researchers have investigated whether the relationship 

between actual and perceived genital response would yield a greater degree of concordance than 

between subjective arousal and genital response. Contrary to expectations, genital concordance 

resulted in lower correlations than subjective concordance (Chivers et al., 2010; Prause, Barela, 

Roberts, & Graham, 2013). Examining the degree to which perceptions of genital response 

correspond with vulvar blood flow versus vaginal vasocongestion may elucidate how aware 

women are of their vulvar and vaginal sensations during sexual arousal.  

Concurrent Assessment of Genital Response  

 Few studies to date have used measures of vaginal vasocongestion and vulvar blood flow 

concurrently, and fewer still have been conducted with the aim of examining the effects of 

measurement device on concordance in women. Henson and colleagues conducted two studies 

investigating differences in concordance with genital response assessed by the labial thermistor 

and the VPP, using the VBV signal (Henson & Rubin, 1978) as well as both the VBV and VPA 

signals (Henson et al., 1979). In the first study, the authors found that subjective arousal was 

significantly and positively correlated with labial temperature (r = .84), but not with VBV (r = 

.40). In the second study, the authors found that subjective arousal was significantly and 

positively correlated labial temperature (r = .82) as well as with VBV (r = .42) and VPA (r = 

.76). Limitations of these studies include a small sample size (n = 8), the use of VBV—a less 
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sensitive measure of genital response than VPA (Laan, Everaerd, & Evers, 1995)—and the lack 

of continuous measurement of subjective arousal. More recently, Prause and Heiman (2009) 

investigated concordance using the labial thermistor and VPP, with low and high intensity 

audiovisual stimuli. Although both the low and high intensity stimuli featured similar content 

(e.g., kissing, foreplay, oral sex, penile-vaginal intercourse), the high intensity stimulus was 

found to elicit a great degree of subjective arousal in a previous study (Janssen, Carpenter, & 

Graham, 2003) whereas the low intensity film elicited a moderate degree of subjective arousal 

during pilot testing, potentially due to the appearance of the film (i.e., the style of the actors 

appeared dated). The authors found that for high intensity audiovisual stimuli, subjective arousal 

was significantly and positively correlated with labial temperature (r = .42), but not with VPA (r 

= .08). For low intensity audiovisual stimuli, neither labial temperature nor VPA was 

significantly correlated with subjective arousal (r = .14 and r = .16, respectively).  

 Interestingly, Henson et al. (1979) found a similar degree of concordance for labial 

temperature and VPA, but Prause and Heiman (2009) did not. Furthermore, Henson et al. found 

evidence of convergent validity between measures, such that labial temperature and VPA were 

significantly correlated (r = .66), whereas Prause and Heiman found no correlation between the 

labial temperature and VPA for low or high intensity stimuli (r = .00 and r = .09, respectively). 

A notable difference between these studies was that the former used 11-minute audiovisual 

stimuli, while the latter used 5-minute low and high intensity audiovisual stimuli. Given that 

initial vaginal vasocongestive responses are rapid (Laan, 1994; Suschinsky & Lalumière, 2011), 

whereas changes in labial temperature occur more slowly (Henson et al., 1979; Payne & Binik, 

2006), early changes in VPA and labial temperature are likely to differ markedly. Perhaps longer 
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stimulus durations allow for changes in labial temperature and VPA to converge, thereby 

resulting in a greater degree of agreement between genital response types and subjective arousal.   

Stimulus Duration and Content    

 Another important difference between studies employing vaginal (VPP) and vulvar (LDI, 

thermography) measures of genital response in women is the duration of stimuli that are 

presented. The relatively short period of time required for VPA levels to return to baseline allows 

for multiple stimuli to be presented in one testing session (Meston, 2000). Many vaginal 

photoplethysmography studies present a number of short, audiovisual stimuli, often ranging from 

60 to 90 seconds in duration (e.g., Chivers, Seto, & Blanchard, 2007; Laan, Everaerd, van der 

Veld, & Geer, 1995), whereas thermography and laser Doppler imaging studies frequently 

present a single erotic film that ranges from 10- to 15-minutes in duration (e.g., Kukkonen et al., 

2007, 2010; Payne et al., 2007; Waxman & Pukall, 2009). Payne and Binik (2006) have 

suggested that the short film segments employed in vaginal photoplethysmography studies may 

be responsible for low concordance observed in women. It is possible that the initial, rapid, and 

relatively automatic vaginal vasocongestive response, as measured by VPA in response to short 

stimuli, is difficult for women to perceive and takes time to experience subjectively. Perhaps 

using stimuli that are longer in duration will allow concordance between subjective and genital 

arousal to emerge in women, even when the VPP is used to measure genital response. In support 

of this idea, Chivers et al. (2010) found that stimulus duration was significantly and positively 

correlated with some estimates of concordance in women, but not in men, and concluded that 

concordance might be greater in women when longer stimuli are presented. Also, Kukkonen et 

al. (2007) found that genital and subjective arousal were concordant for both men and women 

during the middle and last five minutes of a 15-minute film; however, a gender difference 
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emerged for the first five minutes of the film, such that only 1 out of 10 women had a significant 

and positive degree of concordance.  

 In addition to stimulus duration, stimulus content may have important impacts on genital 

response and concordance in women. Kukkonen et al. (2007, 2010) and Waxman and Pukall 

(2009) used the same 15-minute female-oriented erotic film, which depicted various sexual 

activities that followed a traditional sexual script, beginning with kissing and caressing, then 

moving onto manual and oral stimulation of genitals, and finally to penile-vaginal penetration. It 

remains unclear why women had a lower level of concordance than men during the first five 

minutes of the film. One possible explanation is that degree of concordance strengthens over 

time. Another is that the low intensity portion of the stimulus (e.g., foreplay) produces a lower 

degree of concordance than the high intensity portion of the stimulus (e.g., penetrative 

intercourse). A third possible explanation for the increased strength of concordance over time is 

that film duration and content interact. 

Laan, Everaerd, van der Velde et al. (1995) presented erotic stimuli designed to produce 

increasing, decreasing, or stable genital responses and investigated the effects of these stimuli on 

women’s perception of genital arousal. Stimuli of increasing intensity produced a positive linear 

relationship between vaginal vasocongestion and perceptions of genital arousal; however, actual 

and perceived genital arousal were unrelated when participants viewed stimulus that produced 

stable or decreasing genital responses. Results suggest that a greater vaginal vasocongestive 

response is not associated with greater concordance, but instead that stimuli eliciting large 

changes in vaginal vasocongestion produce a greater degree of concordance. Because detection 

of vaginal vasocongestion is based on changes in genital response, rather than on absolute levels 

of genital arousal, a greater degree of concordance is expected when a stimulus increases in 
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intensity, such as a film that follows a traditional sexual script.  No study has investigated 

whether the strong relationship between vulvar blood flow and subjective arousal is maintained 

when a stable stimulus is presented.  

Current Study 

 Taken together, results suggest that concordance in women may differ depending on the 

method used to assess genital arousal, more specifically whether vaginal vasocongestion (VPP) 

or vulvar blood flow (LDI, thermography) is measured. Characteristics of the stimulus used, such 

as duration and content, may also have systematic effects on genital response, potentially 

impacting the relationship between genital and subjective arousal in women. Finally, the 

relationship between actual and perceived genital response may differ depending on which type 

of genital response (i.e., vulvar or vaginal) is assessed. In the current study, the relationship 

between genital and subjective arousal was examined using concurrent measures of genital 

response (LDI and the VPP), as women watched erotic films that differed in sexual activity 

content. One erotic film was a montage depicting six different pairs of men and women engaging 

in kissing, caressing, undressing, and manual stimulation (foreplay), while the other was a 

montage of six different pairs of men and women engaging in penile-vaginal intercourse 

(intercourse).   

 The aims of the current study were to investigate: (1) Whether concordance between 

subjective arousal and vulvar blood flow (vulvar concordance) differs from concordance 

between subjective arousal and vaginal vasocongestion (vaginal concordance); (2) whether 

erotic film content impacts vulvar and vaginal concordance; (3) whether the order in which the 

erotic films (foreplay or intercourse) are presented impacts vulvar and vaginal concordance;  (4) 

whether vulvar and vaginal concordance change over time when participants view a stimulus that 
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remains stable over time (i.e., does not follow a traditional sexual script); (5) the relationship 

between actual and perceived genital response for vulvar blood flow and vaginal vasocongestion, 

respectively; (6) the relationships between vulvar blood flow and vaginal vasocongestion. Based 

on a review of the abovementioned literature, six hypotheses about vulvar and vaginal 

concordance were generated:  

1. Degree of vulvar concordance will be significantly greater than vaginal concordance.  

2. The intercourse film will produce a significantly greater degree of vulvar concordance, 

but not vaginal concordance, than the foreplay film.  

3. Viewing the foreplay film first will produce a significantly greater degree of vulvar and 

vaginal concordance than viewing the intercourse film first.  

4. Vulvar concordance will remain stable over time, whereas vaginal concordance will 

strengthen over time. 

5. Perceived genital response will be significantly related to vulvar blood flow, but not 

vaginal vasocongestion.  

6. Vulvar blood flow and vaginal vasocongestion will be significantly related for the 

foreplay and intercourse films.  

Chapter 2 
 

Method 
 

Participants  
 

Women were recruited via posted advertisements on a university campus and in the 

surrounding community. The inclusion criteria required women to: Be between the ages of 18 

years and 30 years; be able to read and write English fluently; not be experiencing menopause; 

not smoke cigarettes (see Battaglia et al., 2011); have no history of sexual response difficulties; 
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have no history of mental illness or substance abuse; have no genital piercings; have no current 

use of medication known or suspected to influence sexual functioning (see Meston & Frolich, 

2000); have no known active sexually transmitted infections; have experienced vaginal 

penetration during sexual activity, menstrual tampon use, or a pelvic examination; report being 

sexually aroused by depiction of men and women engaging in sexual activities; have previously 

watched a sexually explicit film; have a regular menstrual cycle and not be pregnant or have 

given birth. There were 110 women who responded to the advertisements: 34 expressed initial 

interest but did not follow-up after being contacted, 12 declined participation after receiving 

more information about the study, 28 were not eligible to participate, 36 were eligible, and 31 

scheduled an appointment and attended the experimental session.  

Apparatus and Materials  

Experimental stimuli. Each participant viewed five films: (1) Acclimatization: 6-minute 

nature film to allow blood flow levels to stabilize; (2) Baseline: 9-minute nature film to obtain a 

measure of baseline blood flow levels; (3) Foreplay: six 3-minute erotic film clips each depicting 

a man and woman engaging in kissing, caressing, undressing, and manual stimulation, presented 

as a continuous 18-minute montage; (4) Return to Baseline: 9-minute nature film to allow blood 

flow levels to return to baseline; (5) Intercourse: six 3-minute erotic films each depicting a man 

and woman engaging in penile-vaginal intercourse presented as a continuous 18-minute 

montage. Presentation of the two erotic films (i.e., Foreplay and Intercourse) was 

counterbalanced.     

Laser Doppler imaging. Twelve 90 s scans were taken during each of the two erotic 

films. Six 90 s scans were taken during the baseline and return to baseline films. All scans 

consisted of a low power laser beam scanning the vulvar region and generating a 12.3 cm high 
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and 7.1 cm wide colour image on a laptop computer (Toshiba Corp., Tokyo, Japan), where the 

continuum of colours represents differing amounts of perfusion in the scanning region. Blood 

flow was measured in flux units, characterised as the product of mean number and speed of 

blood vessels (Leahy, de Mul, Nilsson, & Maniewski, 1999). A circular region of interest (ROI) 

was generated for each scan, which included visible areas of the labia minora and clitoris. 

Participant blood flow levels were measured within each ROI. Unlike previous studies using the 

LDI (e.g., Boyer, Pukall, & Chamberlain, 2013; Boyer et al., 2012; Waxman & Pukall, 2009), 

the vaginal opening and lower parts of the labia minora were not included in the ROI, because 

the VPP and its placement device obstructed these regions of the vulva.  

Vaginal photoplethysmography. Vaginal pulse amplitude, the alternating current 

component of the VPP signal, was used as a measure of vaginal vasocongestion. VPA represents 

the phasic changes in vaginal blood flow associated with each heartbeat, with higher amplitudes 

reflecting greater vaginal vasocongestion (Hatch, 1979). The VPP signal was sampled at a rate of 

10 samples per second, band-pass filtered (0.5 Hz to 10 Hz), and digitized (40 Hz). VPA was 

calculated as peak-to-trough amplitude for each vaginal pulse. The moving laser beam employed 

by the laser Doppler imager produced interference in the VPA signal, similar to movement 

artefacts. The interference was easily detected by eye because it showed an extreme increase in 

amplitude. Interference artefacts were detected by visual inspection of the waveforms and 

removed along with movement artefacts prior to further data preparation and analysis. VPA was 

recorded with a Limestone Technologies Data-Pac_USB system (Limestone Technologies, 

Kingston, Ontario, Canada). The Limestone software and hardware were installed on a Pentium 

Dell desktop computer (Dell Canada Inc., North York, Ontario, Canada). The size of placement 

device that is typically used to control the depth and orientation of the VPP (2 cm x 9 cm; see 
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Laan, Everaerd, & Evers, 1995) was reduced to 5 cm wide and 2 cm high to minimize the 

amount of vulvar tissue that was obstructed from the LDI scans while still maintaining its 

function (Figure 5). The orientation of the placement device also differed from previous studies; 

it was placed perpendicularly to the labia minora, rather than overtop of them.  

 

Figure 5. Vaginal Photoplethysmograph with Modified Placement Device. 

 
 Continuous subjective arousal. Subjective arousal was assessed continuously 

throughout stimulus presentations. Participants used a wireless remote to indicate their level of 

subjective arousal on a scale from 0 (no arousal at all) to 10 (highest possible level of arousal; 

highest arousal ever experienced). Orgasm was not included as part of the upper limit because 

orgasm rarely occurs in laboratory experiments (Laan, Everaerd, van der Velde, et al., 1995). 

Software provided participants with an auditory reminder as to their current position on the 

rating scale if their rating remained stable for 30 seconds (Kukkonen et al., 2010). Auditory, 

instead of visual, feedback was chosen to ensure that visual attention would not be diverted from 

the audiovisual stimuli, and so that participants would not forget to continuously report their 

subjective arousal (Prause & Heiman, 2009).   

 Discrete sexual arousal and sexual intensity measures. Participants were asked to rate 

a number of questions following each film, adapted from Heiman and Rowland’s (1983) Film 

Scale (see Appendix A). Questions that are relevant to examining genital concordance include 
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(1) warmth in genitals, (2) genital wetness or lubrication, (3) genital pulsing or throbbing, and 

(4) any genital feelings. Discrete ratings of subjective arousal (sexually aroused) and intensity of 

each erotic film (how sexually intense was the video?) were also included. The questions 

appeared one after the other, on the same television screen as the films. Participants answered the 

questions out loud on a scale from 1 (not at all) to 7 (intensely) and the experimenter entered 

their responses using a computer keypad. The participants were informed that the experimenter 

could not see which questions they were answering, to increase comfort with answering sensitive 

questions.  

Procedure  

The Health Sciences Research Ethics Board at Queen’s University approved this study 

(Appendix B). Potential participants responded to posted advertisements and were screened for 

eligibility. Participants who were not taking hormonal contraceptives (n = 13) were tested 

between days 5 and 12 of their menstrual cycle, to avoid any potential fluctuations in genital 

arousal across the menstrual cycle (Slob, Bax, Hop, Rowland, & van der Werff ten Bosch, 1996). 

Chivers et al. (2010) found no group differences in estimates of concordance for women who 

were naturally-cycling or using hormonal contraceptives. The remaining participants (n = 18) 

were tested when they were not menstruating. All participants were asked to refrain from (a) 

sexual activity of any type for 24 hours, (b) high-level aerobic exercise (Meston & Gorzalka, 

1996) and caffeine for four hours, and (c) use of alcohol or recreational drugs on the day of 

testing. All participants indicated that they had complied with these requests at the testing 

session.  

Participants were tested on an individual basis. A female experimenter explained the 

experimental procedure and obtained consent (Appendix C). Participants then took part in a 
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semi-structured interview (Appendix D), after which they completed self-report measures on an 

iPad (Apple Inc., Cupertino, California, USA). They were then asked to undress from the waist 

down and lie on a gynaecological examination table in a dimly lit, private area. The seat of the 

examination table was extended length- and width-wise to mimic the function of a leg rest on a 

reclining chair. This setup was used in lieu of stirrups because pilot testing revealed that sitting 

in the lithotomy position caused the VPP to slide out of the vagina. A flat screen television was 

wall mounted approximately 1.5 m away above eyelevel. Participants received instruction on 

using the VPP and then inserted the device themselves in private. Because underwear could not 

be used to help keep the gauge in place, and vaginal lubrication appeared to make the VPP slide 

out of the vagina, the modified placement device was fitted with fabric elastic straps, which 

participants secured to their pelvic area, using medical tape. Once the gauge was in place, the 

experimenter placed the LDI scanner approximately 50 cm from the participant’s vulvar region 

(M = 51.54, SD = 2.48), without touching the participant’s genitals. The participant was provided 

with a wireless remote to record their level of subjective arousal. The experimenter instructed the 

participant to lie as still as possible, to pay full attention to the films, and not to manipulate her 

genitals. Room temperature was monitored throughout the session and kept between 22°C and 

26°C. The participant first watched the acclimatization film, followed by the four experimental 

films (baseline, foreplay, return to baseline, intercourse). The order in which the erotic films 

(foreplay, intercourse) were presented was counterbalanced. Therefore, half the women viewed 

the films in an order that would be consistent with a tradition sexual script (i.e., foreplay 

followed by intercourse) and the other half did not. Post-film questions appeared on the 

television after each film. Subjective arousal was assessed continuously throughout each of the 

four experimental films. Upon completion of the sexual arousal assessment, the experimenter 
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debriefed and compensated the participants $50 (Appendix E). The entire study was 

approximately 2.5 hours in duration.   

Sample Characteristics 
 

Participants were excluded from data analysis if the interference between the LDI and the 

VPP lasted 30 s or longer during each of the 90 s scans (n = 4), there were problems with genital 

data acquisition (n = 1), or due to experimenter error (n = 1). For the remaining 25 participants, 

an average of 20 s per 90 s segment of the VPA data was removed due to interference with the 

moving laser beam employed by the laser Doppler imager (SD = 2.72, range = 15-26 s). To 

ensure that the removal of part of the VPA signal did not systematically impact the degree of 

vaginal concordance, the correlation between the duration of the interference and vaginal 

concordance was examined. There was no significant relationship between the duration of the 

interference and vaginal concordance (r = .06, p = .77), which suggests that the interference did 

not increase or decrease vaginal concordance estimates.   

Women ranged in age from 18 to 24 years (M = 20.20, SD = 1.71). Most participants 

were in geographically close (32%) or long-distance (28%) dating relationships at the time of 

testing, while others were single (24%), having casual sex with one (8%) or multiple (4%) 

partners, or living with their romantic partner (4%). The majority of the sample (76%) had 

engaged in sexual intercourse in the past four weeks, although some had not engaged in sexual 

intercourse in the past six months (16%) or in their lives (8%). All of the women were 

completing or had completed an undergraduate (88%) or graduate degree (12%). Many 

participants reported identifying with a Canadian cultural background (92%); others identified 

with Western European (4%) or Hispanic (4%) cultural backgrounds.  
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Data Preparation 

 Concordance estimates. There are two types of sexual concordance estimates within the 

sexual psychophysiology literature: Within-subjects correlations represent the correlation 

between multiple pairs of data points for each participant, whereas between-subjects correlations 

represent the correlation between data points across a sample of participants (Boyer et al. 2012; 

Chivers et al., 2010). Within-subjects correlations were employed to examine the relationship 

between the continuous measure of subjective arousal and each genital response type, as well as 

for the correlation between vulvar blood flow and vaginal vasocongestion, because within-

subjects correlations are the most relevant for investigating concordance at an individual level 

(see Chivers et al., 2010). Between-subjects correlations were employed to examine the 

relationship between actual and perceived genital response, as the post-stimulus questions did 

not provide multiple data points with which to calculate within-subjects correlations.  

Mean vulvar blood flow (expressed in flux units) was measured within the ROI for each 

90 s LDI scan taken during the erotic films (foreplay, intercourse). Mean vaginal vasocongestion 

was calculated by dividing the continuous VPA data into 90 s non-overlapping segments 

corresponding to the LDI scans for the erotic films. Mean subjective arousal was also calculated 

by dividing the continuous rating into 90 s non-overlapping segments corresponding to the LDI 

scans. This data reduction resulted in 12 data points for each erotic film (foreplay, intercourse) 

for vulvar blood flow, vaginal vasocongestion, and subjective arousal, respectively. From these 

data points, four within-subjects Pearson r correlations were calculated for each participant, one 

for each erotic film (foreplay, intercourse) and genital response type (vulvar blood flow, vaginal 

vasocongestion) combination. Analyses were also run using Fisher’s r to z transformations to 

normalize the distribution of within-subjects correlations (Silver & Dunlap, 1987) and the pattern 
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of results for the transformed and untransformed correlations were similar. Results using 

untransformed Pearson r correlations are reported. Correlations were calculated only for the 

erotic films in order to avoid inflating estimates of sexual concordance (Suschinsky et al., 2009).  

 Stimulus content. Change in vulvar blood flow, vaginal vasocongestion, and continuous 

subjective arousal was calculated by using the difference between the mean of each arousal type 

(vulvar, vaginal, subjective) during each erotic film (foreplay, intercourse) minus the baseline 

response during the final 90 s segment of the baseline film. Post-stimulus ratings of self-reported 

sexual arousal were examined as raw scores. Separate paired-samples t-tests were conducted for 

each arousal type to assess whether the erotic films produced different degrees of sexual 

response. Table 1 shows the descriptive statistics and results of the pairwise comparisons.  

 
Table 1. Pairwise Comparisons of Sexual Arousal to Foreplay and Intercourse Films 

 Foreplay 
M (SD) 

Intercourse 
M (SD) 

t p d 

 
Vulvar Blood Flow 

 
154.92 (136.13) 

 
174.39 (150.86) 

 
1.20 

 
.24 

 
.24 

 
Vaginal Vasocongestion 

 
2.64 (1.64) 

 
2.61 (1.61) 

 
.20 

 
.84 

 
.04 

 
Continuous Subjective Arousal 

 
3.54 (1.11) 

 
4.38 (1.59) 

 
3.03 

 
.006 

 
.64 

 
Self-reported Sexual Arousal 

 
3.84 (1.40) 

 
4.44 (.92) 

 
4.08 

 
< .001 

 
.82 

  

 The intercourse film did not elicit a greater degree of vulvar blood flow or vaginal 

vasocongestion than the foreplay film; however, the intercourse film did elicit a significantly 

greater degree of subjective arousal than the foreplay film for both the continuous and discrete 

measures. Ratings on post-stimulus questions regarding the sexual intensity of the video were 

analysed to assess whether ratings for the intercourse film were significantly greater than for the 

foreplay film. Paired-samples t-tests revealed that participants rated the intercourse film as 
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significantly more sexually intense (M = 4.48, SD = 1.12) than the foreplay film (M = 3.38, SD = 

1.26), t(24) = 4.08, p < .001, d = .82.   

Chapter 3 
 

Results 

Measurement Device and Film Content  
 

Within-subjects correlations were subjected to a 2 (Measurement Device: LDI, VPP) x 2 

(Erotic Film Type: foreplay, intercourse) repeated-measures ANOVA. For the first and second 

hypotheses, it was predicted that vulvar concordance would be significantly greater than vaginal 

concordance and that the intercourse film would produce a significantly greater degree of vulvar, 

but not vaginal, concordance than the foreplay film. Analyses revealed no significant interaction 

between measurement device and erotic film type, F(1, 24) = .46, p = .50, ηp
2 = .02, and no 

significant main effect of erotic film type, F(1, 24) = .06, p = .82, ηp
2 = .002. There was a 

significant main effect of measurement device, F(1, 24) = 13.27, p = .001, ηp
2 = .36, such that 

vulvar concordance (M = .31, SD = .37) was significantly greater than vaginal concordance (M = 

.07, SD = .47). A bivariate scatterplot of vulvar and vaginal concordance is presented in Figure 6. 
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Figure 6. Bivariate scatterplot of vulvar and vaginal concordance. Each data point is the 
intersection of one participant’s vulvar concordance estimate and vaginal concordance estimate, 
collapsed across the foreplay and intercourse films. Vulvar and vaginal concordance estimates 
were significantly related, r = .55, p = .005.  
 
 
Measurement Device and Film Presentation Order 

Within-subjects correlations were subjected to a 2 (Film Presentation Order: foreplay 

first, intercourse first) x 2 (Measurement Device: LDI, VPP) mixed-model ANOVA. It was 

predicted that the foreplay first group would have a significantly greater degree of vulvar and 

vaginal concordance than the intercourse first group. Analyses revealed no significant interaction 

between measurement device and film presentation order, F(1, 23) = 1.90, p = .18, ηp
2 = .08, and 

no significant main effect of film presentation order, F(1, 23) = .14, p = .70, ηp
2 = .006. There 

was a significant main effect of measurement device, F(1, 23) = 14.61, p = .001, ηp
2 = .38, such 

that vulvar concordance (M = .31, SD = .29) was significantly greater than vaginal concordance 

(M = .07, SD = .38).  
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Measurement Device and Film Duration 
 
 To examine the effect of stimulus duration on vulvar and vaginal concordance, 12 within-

subjects Pearson r correlations were calculated for each participant, one for each erotic film 

(foreplay, intercourse) and genital response type (vulvar blood flow, vaginal vasocongestion) 

combination for the first, second, and third six-minute blocks of the erotic films. To verify that 

concordance estimates could be collapsed across film type, within-subjects correlations were 

submitted to a 2 (Erotic Film Type: foreplay, intercourse) x 3 (Film Block: first, second, third) 

repeated-measures ANOVA, which revealed no significant interaction between erotic film type 

and film segment, F(2, 48) = .30, p = .75. Because there was no significant difference in the 

degree of vulvar concordance across erotic film types, within-subjects correlations were 

collapsed across erotic film type (foreplay, intercourse) for the first, second, and third film 

blocks, respectively. Similarly, a 2 x 3 ANOVA was conducted with vaginal concordance as the 

dependent variable. The ANOVA revealed no significant interaction between erotic film type 

and film block, F(2, 48) = .27, p = .77. Therefore, within-subjects correlations were collapsed 

across erotic film types for the first, second, and third film blocks, respectively.   

Within-subjects correlations were subjected to a 2 (Measurement Device: LDI, VPP) x 3 

(Film Block: first, second, third) repeated-measures ANOVA. It was predicted that vulvar 

concordance would remain stable over time, whereas the degree of vaginal concordance would 

strengthen over time. Analyses revealed no significant interaction between measurement device 

and film block, F(2, 48) = 2.09, p = .13, ηp
2 = .08, and no significant main effect of film block, 

F(2, 48) = .60, p = .55, ηp
2 = .03. There was a significant main effect of measurement device, 

F(1, 24) = 14.03, p = .001, ηp
2 = .37, such that vulvar concordance (M = .37, SD = .42) was 

significantly greater than vaginal concordance (M = .16, SD = .49). 
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 A one-way ANOVA was conducted to examine whether vulvar concordance remained 

stable across the first, second, and third film blocks. Analyses revealed no significant main effect 

of film block, F(2, 48) = 1.28, p = .29, ηp
2 = .05. A one-way ANOVA was conducted to examine 

whether vaginal concordance strengthened over the three film blocks. The ANOVA revealed no 

significant main effect of film block, F(2, 48) = .75, p = .48, ηp
2 = .03. 

To further examine the hypothesis that vulvar concordance would remain stable over time 

whereas vaginal concordance would strengthen over time, one between-subject correlation was 

calculated for each film segment. A set of 12 between-subjects correlations was computed for 

vulvar and vaginal concordance, respectively. The strength of between-subjects correlations for 

vulvar concordance appeared stable throughout the 12 film segments (r = .30 to .58), with the 

majority of estimates being significant. There did not appear to be an increase of vaginal 

concordance over time (r = -.24 to .07). Estimates of vaginal concordance were non-significant 

through the 12 film segments. Figure 7 shows the between-subjects correlations for vulvar and 

vaginal concordance across the 12 film segments.  
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Figure 7. Between-subjects vulvar and vaginal concordance across 12 film segments.  
* < .05, ** < .01 for vulvar concordance. All between-subjects estimates of vaginal concordance 
were not significant. 
 
 
Genital Concordance  
 
 It was predicted that actual and perceived genital response would be significantly 

correlated for vulvar blood flow, but not for vaginal vasocongestion. All four indices of 

perceived genital arousal were significantly correlated with vulvar blood flow for the foreplay 

and intercourse films. Conversely, none of the four indices of perceived genital arousal were 

significantly correlated with vaginal vasocongestion for the foreplay or intercourse films. 

Table 2 shows the between-subjects correlations for perceived genital response and both 

measures of genital response for the foreplay and intercourse films, respectively.  

Table 2. Correlations Between Actual and Perceived Measures of Genital Response 
 
 Vulvar  Vaginal 
 Foreplay Intercourse  Foreplay Intercourse 
 
Warmth in Genitals 

 
.66*** 

 
.52** 

  
.35 

 
-.06 

 
Genital Wetness or Lubrication 

 
.56** 

 
.67*** 

  
.33 

 
.09 

 
Genital Pulsing or Throbbing 

 
.41* 

 
.60** 

  
-.04 

 
-.06 

 
Any Genital Feelings 

 
.57** 

 
.63** 

  
.28 

 
.09 

 
Note. * < .05, ** < .01, *** < .001 

 
Correlations Between Genital Response Types  

 It was predicted that vulvar blood flow would be significantly related to vaginal 

vasocongestion for both the foreplay and intercourse films. Analyses revealed a wide range of 

within-subjects correlations (range = -.77 to .85) and that vulvar blood flow was correlated with 

vaginal vasocongestion (mean r = .42, SD = .46).  
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Chapter 4 

Discussion 

 The aim of the current study was to investigate methodological factors impacting 

concordance in women. Specifically, the effects of genital arousal measurement device and 

stimulus characteristics including content, order of presentation, and duration on concordance 

were examined. In addition, the impact of genital measurement device on the degree of genital 

concordance was investigated. Based on findings from a recent meta-analysis (Chivers et al., 

2010) and several recent studies investigating sexual concordance using different measurement 

devices (Kukkonen et al., 2007, 2010; Prause & Heiman, 2009; Waxman & Pukall, 2009), six 

hypotheses pertaining to concordance were generated. 

 In support of my first hypothesis, the degree of vulvar concordance was significantly 

greater than vaginal concordance, indicating that choice of genital arousal measurement device 

can significantly impact concordance in women. Contrary to my prediction that the intercourse 

film would produce a significantly greater degree of vulvar, but not vaginal, concordance than 

the foreplay film, vulvar concordance did not differ across film types. My third hypothesis that 

viewing the foreplay film first would produce a significantly greater degree of vulvar and vaginal 

concordance than viewing the intercourse film first was not supported, because there was no 

significant main effect of film presentation order. Instead, the degree of vulvar concordance was 

significantly greater than vaginal concordance, regardless of which film (foreplay or intercourse) 

participants saw first. My fourth hypothesis was partially supported: Although vaginal 

concordance did not strengthen over time, vulvar concordance did remain stable throughout the 

duration of the films. The same pattern of results for measurement device was shown, such that 

vulvar concordance was significantly greater than vaginal concordance. In support of my fifth 
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hypothesis, perceived genital arousal was significantly related to vulvar blood flow, but not 

vaginal vasocongestion. As predicted, vulvar blood flow and vaginal vasocongestion were 

correlated; the mean within-subjects correlations between vulvar blood flow and vaginal 

vasocongestion was within the moderate range.  

 Chivers et al. (2010) identified thermography as one of the only moderators of the gender 

difference in sexual concordance; however, their conclusions were tentative due to the relatively 

small number of thermography studies available for analysis (K = 6) and the need for additional 

research. Recent studies tend to show a greater degree of vulvar concordance than vaginal 

concordance (e.g., Kukkonen et al., 2007, 2010; Prause & Heiman, 2009; Waxman & Pukall, 

2009). However, given the methodological differences between studies of vulvar and vaginal 

concordance (i.e., stimulus content and duration), it remained unclear whether the different 

degrees of concordance could be attributed to measurement device, stimulus characteristics, or a 

combination of both. The current study employed a number of manipulations to investigate these 

measurement and stimulus characteristics. Results indicated that concordance in women is 

significantly impacted by measurement device whereas other stimulus characteristics, such as 

film content, presentation order, and duration, have negligible effects. These findings replicate 

and extend upon previous research showing that thermography produces a greater degree of 

concordance in women than is elicited by the VPP, by showing that a direct measure of vulvar 

blood flow yields a greater degree of concordance than the VPP. 

 A likely explanation for the greater degree of vulvar concordance compared to vaginal 

concordance is the detection of vulvar versus vaginal sensations. The vagina is a pelvic organ 

composed of visceral tissue (Cervero, 1994; Farmer et al., 2013). Although the lower third of the 

vagina contains sensory nerves that respond to touch, pressure, and pain, the upper portion 
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provides little proprioceptive feedback to women aside from deep pressure and stretching 

(Farmer et al., 2013; Krantz, 1958; Pukall & Wassersug, 2014; Waxman & Pukall, 2009). By 

contrast, the vulva is made up of somatic tissues which are richly innervated with receptors that 

are sensitive to touch, pressure, vibration, stretch, and pain, thus facilitating the detection of 

vulvar sensations (Krantz, 1958). Therefore, the low degree of vaginal concordance may be 

explained by the insensitivity of vaginal tissues relative to vulvar tissues. This idea is supported 

by the presence of significant relationships between vulvar blood flow and self-reported genital 

sensations within the present study and absence of a relationship between vaginal vasocongestion 

and self-reported genital sensations.  

 The use of direct versus indirect measurement of genital response may also be 

responsible for the greater degree of vulvar concordance observed in the current study. The low 

degree of vaginal concordance may be the result of poor convergent validity between VPA and 

other indices of sexual arousal, rather than a true discordance between women’s genital and 

subjective arousal (Prause et al., 2013). Although the VPP has been shown to be a sensitive 

measure of sexual arousal (Laan, Everaerd, & Evers, 1995; Suschinsky et al., 2009), the 

physiological processes that underlie changes in VPA remain largely unknown (Meston, 2000; 

Prause & Janssen, 2006). One possibility put forth by Levin and Wylie (2008) is that the VPP 

measures vasomotion—tissue microcirculation, consisting of random opening and closing of 

capillaries—rather than vasocongestion. As such, authors have suggested that the VPP is a 

sensitive, but not necessarily valid, measure of vaginal vasocongestion (Levin, Ross, Mendelson, 

Mello, Cohen, & Renshaw, 1998; Prause et al., 2013; Prause & Janssen, 2006). If VPA is not a 

truly valid measure of vasocongestion, it is not surprising that VPA is poorly correlated with 

subjective arousal. Perhaps a direct measure of vaginal vasocongestion, if it existed, would be 
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significantly correlated with subjective arousal. However, the use of direct measurement cannot 

fully explain the difference between vulvar and vaginal concordance, because indirect measures 

of vulvar blood flow, such as genital temperature, also elicit a stronger correlation with 

subjective arousal than VPA. As such, the difference between vulvar and vaginal concordance 

appears particularly related to whether genital response is assessed by the VPP or by measures of 

vulvar blood flow.    

 The finding that the intercourse film did not produce a significantly greater degree of 

vulvar or vaginal concordance than the foreplay film was unexpected, especially given the effect 

of stimulus intensity that Prause and Heiman (2009) found on vulvar (assessed via 

thermography) and vaginal concordance.  Although the intercourse film was rated as 

significantly more sexually intense and elicited greater ratings on continuous and discrete 

measures of subjective arousal than the foreplay film, the magnitude of vulvar and vaginal 

responses produced by the films did not differ. Had the films differed on measures of genital 

arousal, the degree of concordance elicited may also have also differed. Unfortunately, the 90 s 

scans produced by the LDI are not amenable to the statistical analyses required to assess whether 

greater vulvar responses predict subjective arousal because the scans provide a discrete, rather 

than a continuous, measure of genital blood flow. Although the LDI scanner is capable of 

continuous measurement, the continuous signal has not yet been validated. A direct test of 

whether vulvar concordance is facilitated by greater vulvar response magnitude is warranted, as 

has been assessed for vaginal vasocongestion (Laan, Everaerd, van der Velde et al., 1995).   

 Results from Kukkonen et al. (2007, 2010) highlight the potential effect of stimulus 

content on vulvar concordance, because concordance strengthened over time in response to a 

film featuring a traditional sexual script. If viewing a stimulus that follows a traditional sexual 
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script strengthened vulvar concordance, women from the current study who viewed the foreplay 

film first should have produced a significantly greater degree of vulvar concordance than women 

who viewed the intercourse film first. Instead, the order in which women viewed stimulus 

content had negligible effect on vaginal and vulvar concordance. Additionally, there was no 

effect of stimulus duration on vulvar concordance. Because there was no effect of film 

presentation order or stimulus duration in the current study, increased strength of vulvar 

concordance over time—as has been demonstrated in other studies (e.g., Kukkonen et al., 

2007)—may be explained by a combination of increasing stimulus duration and stimulus 

intensity. Similarly, the increased strength of vaginal concordance with stimulus duration 

reported by Chivers et al. (2010) may also be accounted for by simultaneous increases in 

stimulus duration and intensity, as many studies employ stimuli that follow a traditional sexual 

script. Further research concurrent measurement of vulvar and vaginal concordance in response 

to films that vary in stimulus content is necessary.     

 An alternative explanation for the lack of a film presentation order effect is that the return 

to baseline film created too much separation between the foreplay and intercourse film, thereby 

nullifying the simulation of a traditional sexual script depicted in foreplay first group. Moreover, 

the foreplay and intercourse films did not elicit significantly different levels of vulvar blood flow 

or vaginal vasocongestion. Further examination of the effect of stimulus content on vulvar 

concordance should directly compare a film that features a traditional sexual script to one with 

sexual content that remains stable over time.    

 The lack of an observed relationship between vaginal vasocongestion and perceived 

genital arousal supports the notion that genital sensations have little impact on subjective arousal 

in women (e.g., Laan & Janssen, 2007; Meston, 2000; Rupp & Wallen, 2008). However, a strong 
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positive relationship was observed for genital concordance when vulvar blood flow was used as 

an indicator of genital response. Given these differences in agreement between perceived and 

actual genital response for vulvar blood flow and vaginal vasocongestion, the distinction 

between vulvar and vaginal concordance is an important one. The view that women do not rely 

on their genital sensations when appraising their sexual arousal is likely unfounded. Instead, it 

may be more appropriate to state that women rely on perceptions of vulvar blood flow, but not 

vaginal vasocongestion, when reporting their degree of sexual arousal. Even so, the idea that 

women do not rely on vaginal vasocongestion to infer their subjective arousal is tenuous since it 

is unclear exactly what is measured by the VPP (Meston, 2000; Prause & Janssen, 2006).  

Limitations  

 The use of concurrent measurement of genital response resulted in limitations for both 

the LDI and the VPP. The moving beam of light employed by the laser Doppler imager produced 

interference in the VPA signal that was similar to movement artefacts that are typically found in 

research using the VPP (Meston, 2000). As a result, segments of the VPA data had to be 

removed from analyses. The placement of the VPP also interfered with the acquisition of laser 

Doppler imaging data, as circular ROIs have typically been generated to include the vaginal 

opening, labia minora, and clitoral hood (e.g., Boyer et al., 2013; Boyer et al., 2012; Waxman & 

Pukall, 2009). Instead, ROIs were generated to include the unobstructed parts of the labia minora 

as well as the clitoral hood, which appeared above the placement device. These limitations to 

data acquisition may have impacted concordance estimates. Estimates of mean vulvar 

concordance (r = .31) and vaginal concordance (r = .07) in the current study were lower than 

those indicated in Chivers et al.’s (2010) meta-analysis for thermography (r = .54) and vaginal 

photoplethysmography (r = .27), respectively. However, given that both measures of genital 
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response were compromised by the other measure, it is unlikely that the observed difference 

between vulvar and vaginal concordance can be fully accounted for by the limitations of 

concurrent measurement. Rather, it is more likely that estimates of vaginal and vulvar 

concordance were similarly lowered from the typical levels that are reported.  

 Although the use of each measurement device appears to have impacted the function of 

the other to some degree, concurrent measurement of genital response was a vital part of the 

study design. Using a within-subjects design employing two testing sessions would have been 

problematic, as vaginal concordance has been shown to lack stability between sessions 

(Suschinsky & Lalumière, 2011). Additionally, the use of multiple testing sessions increases the 

opportunity for participant attrition.  

Future Research 

 In order to understand the purported gender difference in sexual concordance more fully, 

future research could examine concordance estimates in men and women using concurrent 

measurement for both genders. If genital arousal measurement device fully moderates the gender 

difference in sexual concordance, no difference would be expected in penile concordance, 

regardless of whether genital arousal was assessed using a mercury-in-rubber strain gauge (Geer 

& Janssen, 2000) or the LDI. The degree of vaginal concordance would be expected to be 

significantly lower than vulvar and penile concordance; however, the degree of vulvar and penile 

concordance would not be expected to differ.    

 Regardless of the observed gender difference in concordance, there is a substantial degree 

of variability in estimates of vaginal and vulvar concordance alike (Prause et al., 2013). As such, 

within-gender variation in sexual concordance may be more interesting and informative for 

understanding female sexuality than the potential gender differences that have typically been the 
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focus of research to date. Additional research employing concurrent measurement of genital 

response may elucidate individual differences that are particularly informative for understanding 

the variability in women’s concordance.   

Implications 

 Findings from the current study have practical implications for the field of sexual 

psychophysiology as well as broader implications for the understanding of female sexuality. The 

majority of researchers investigating patterns of genital arousal in women employ the VPP to 

measure vasocongestion. As shown in the current study, examining the correlation between 

subjective arousal and VPA with the aim of understanding concordance is problematic, as VPA 

may spuriously result in a low degree of concordance. Although the use of the VPP is 

appropriate for testing several hypotheses—such as those requiring multiple, short stimuli—

special consideration is warranted when selecting which measurement device to use when 

assessing concordance in women.  

 Researchers have reported on the observed gender difference in concordance, which over 

time has developed into the suggestion that women experience a mind-body disconnect with 

respect to sexual arousal, relative to men. As with many research findings pertaining to sexual 

arousal, these ones have permeated into popular discourse as well as into popular psychology 

books, such as What Do Women Want?: Adventures in the Science of Female Desire (Bergner, 

2013) and A Billion Wicked Thoughts: What the Internet Tells Us About Sexual Relationships 

(Ogas & Gaddam, 2011). This knowledge translation from the research literature to the lay 

public perpetuates the idea that women’s minds are disconnected from their bodies during sexual 

arousal and that this disconnection is problematic or pathological. Results from the current study 

provide evidence that women experience a mind-body connection with respect to vulvar blood 
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flow, such that their perceived and actual physical responses are strongly related. Further 

research on vulvar concordance may help to dispel the commonly held, negative notion that 

women’s minds are disconnected from their bodies during sexual arousal.   

Conclusions  

 In support of findings from Chivers et al. (2010), results from the current study suggest 

that genital arousal measurement device significantly impacts estimates of sexual concordance in 

women. That is, vaginal vasocongestion assessed by VPP is significantly less correlated with 

subjective arousal than vulvar blood flow assessed by LDI. Furthermore, measures of perceived 

genital arousal and vulvar blood flow are strongly related, whereas vaginal vasocongestion is not 

related to self-reported genital sensations. Other methodological factors, such as stimulus 

content, order of presentation, and duration appear to have negligible impact on estimates of 

vulvar or vaginal concordance. As such, these methodological differences between studies that 

measure vulvar blood flow versus vaginal vasocongestion do not explain why degree of vulvar 

concordance is significantly greater than vaginal concordance. Findings from the current study 

suggest that special consideration should be taken when selecting which genital arousal 

measurement device to employ for investigating sexual concordance in women.  
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Appendix A: Post-Stimulus Film Scale 
 
Please use the following scale to evaluate how you felt during the last film.  Please answer honestly and 
carefully.   
                   
           Not at all           Intensely 
1. Fast breathing…………………………….………. 1       2       3       4       5       6       7 
2. Fast heart-beat…..………………………………... 1       2       3       4       5       6       7 
3. Perspiration…...…………………………………. 1       2       3       4       5       6       7 
4. Feelings of warmth...……………………………. 1       2       3       4       5       6       7 
5. Any physical reaction at all……………………… 1       2       3       4       5       6       7 
6. Breast sensations..……………………………….. 1       2       3       4       5       6       7 
7. Warmth in genitals………………………………. 1       2       3       4       5       6       7 
8. Genital wetness or lubrication..…………………. 1       2       3       4       5       6       7 
9. Genital pulsing or throbbing.……………………. 1       2       3       4       5       6       7 
10. Any genital feelings……………………………. 1       2       3       4       5       6       7 
11. Sexually aroused……………………………….. 1       2       3       4       5       6       7 
12. Worried………...………………………………. 1       2       3       4       5       6       7 
13. Anxious……...…………………………………. 1       2       3       4       5       6       7 
14. Angry…………......……………………………. 1       2       3       4       5       6       7 
15. Disgusted………………..……………………... 1       2       3       4       5       6       7 
16. Embarrassed…....………………………………. 1       2       3       4       5       6       7 
17. Guilty…………..………………………………. 1       2       3       4       5       6       7 
18. Sensuous…………………….…………………. 1       2       3       4       5       6       7 
19. A desire to be close to someone.……………….. 1       2       3       4       5       6       7 
20. Pleasure…………..…………………………….. 1       2       3       4       5       6       7 
21. Interested……...………………………………... 1       2       3       4       5       6       7 
22. Attracted..……...……………………………….. 1       2       3       4       5       6       7 
23. Excited.……...…………………………………. 1       2       3       4       5       6       7 
24. Sexy..…………......……………………………. 1       2       3       4       5       6       7 
25. Dirty……………………..……………………... 1       2       3       4       5       6       7 
26. Loving…….…....………………………………. 1       2       3       4       5       6       7 
27. Sexually attractive...……………………………. 1       2       3       4       5       6       7 
28. Inhibited..…………………….………………… 1       2       3       4       5       6       7 
29. Easy to arouse…………………..……………… 1       2       3       4       5       6       7 
30. Incompetent...……..……………………………. 1       2       3       4       5       6       7 
31. Sexually turned off.…………………………….. 1       2       3       4       5       6       7 
32. Offended...……...………………………………. 1       2       3       4       5       6       7 
33. Bored………...…………………………………. 1       2       3       4       5       6       7 
34. Feminine………......…………………………… 1       2       3       4       5       6       7 
35. Desire to masturbate…………………………… 1       2       3       4       5       6       7 
36. Happy………………………………………….. 1       2       3       4       5       6       7  
37. Relaxed………………………………………… 1       2       3       4       5       6       7 
38. Genital sensations……………………………… 1       2       3       4       5       6       7 
39. Desire to engage in sex with a partner…………. 1       2       3       4       5       6       7 
40. How sexually attractive did you find the actors? 1       2       3       4       5       6       7 
41. How much did you enjoy the video?................... 1       2       3       4       5       6       7 
42. How sexually arousing was the video?............... 1       2       3       4       5       6       7 
43. How high was the quality of the video?............. 1       2       3       4       5       6       7 
44. How sexually intense was the video?................ 1       2       3       4       5       6       7 
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Appendix B: Queen’s University Research Ethics Board Approval 
 

 
QUEEN'S UNIVERSITY HEALTH SCIENCES & AFFILIATED TEACHING 
HOSPITALS RESEARCH ETHICS BOARD 
September 25, 2013 
 
Ms. Katrina Bouchard 
Department of Psychology 
Queen’s University 
 
Dear Ms. Bouchard,  
 
Study Title: Methodological Factors Impacting Female Sexual Concordance 
Co-Investigators: Dr. C. Pukall, Dr. M. Chivers, Ms. S. Coyle 
Full Board Meeting Date:   September 9, 2013 
 
The members of the Queen's University Health Sciences & Affiliated Teaching Hospitals Research Ethics 
Board have examined the revised protocol, peer review, revised budget, disinfection protocol, revised 
telephone screening interview, post-stimulus film scale, MINT recruitment sheet, advertisements, 
questionnaires:  Female Sexual Functioning Index (FSFI), Female Orgasm Scale (FOS), Sexual 
Experience Scale, Female Genital Self-Imaging Scale (FGSIS), Sexual Arousal Inventory (SAI), Sexual 
Desire Inventory (SDI), Sexual Excitation/Sexual Inhibition Inventory for Women (SESII-W), Sexual 
Opinion Survey (SOS), Online Sexual Activities (OSA), Balanced Inventory of Desirable Responding 
(BIDR), interview questions, debriefing form and revised information/consent form for your project (as 
stated above) and consider it to be ethically acceptable. This approval is valid for one year from the date 
of this letter. Please attend carefully to the following list of ethics requirements you must fulfill over the 
course of your study:  
Reporting of Amendments: If there are any changes to your study (e.g. consent, protocol, study 
procedures, etc.), you must submit an amendment to the Research Ethics Board for approval.  
Reporting of Serious Adverse Events: Any unexpected serious adverse event occurring locally must be 
reported within 2 working days or earlier if required by the study sponsor. All other serious adverse 
events must be reported within 15 days after becoming aware of the information.  
Reporting of Complaints: Any complaints made by participants or persons acting on behalf of 
participants must be reported to the Research Ethics Board within 7 days of becoming aware of the 
complaint. Note: All documents supplied to participants must have the contact information for the 
Research Ethics Board.  
Annual Renewal: Prior to the expiration of your approval (which is one year from the date of the Chair's 
signature below), you will be reminded to submit your renewal form along with any new changes or 
amendments you wish to make to your study. If there have been no major changes to your protocol, your 
approval may be renewed for another year.  
Yours sincerely, 

 
Chair, Health Sciences Research Ethics Board 
Study Code: PSYC-141-13Romeo #6010755 
Investigators please note that if your trial is registered by the sponsor, you must take responsibility to 
ensure that the registration information is accurate and complete  
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 Appendix C: Letter of Information and Consent 
 

TITLE OF PROJECT: 
 

Methodological Factors Impacting Female Sexual Concordance 
 

BACKGROUND INFORMATION: 
 
You are being invited to participate in a research study sponsored by the Department of Psychology 
at Queen’s University, and directed by Drs. Caroline Pukall and Meredith Chivers. The principal 
investigator is Katrina Bouchard, a graduate student under the supervision of Dr. Pukall. This study 
involves measuring your mental and physical sexual responses to sexual and nonsexual films. 
Participating in this study also involves completing an interview and questionnaires about your 
sexuality and about your reactions to the films.  
 
Your participation will help researchers understand the relationship between women’s experiences 
of mental and physical sexual arousal.  
 
The principal investigator will read through this form with you, describe the study procedures in 
details, show you the testing room, genital gauge and genital imager. She will also answer any 
questions you might have. This study has been reviewed for ethical compliance by the Queen’s 
University Health Sciences and Affiliated Teaching Hospitals Ethics Board.  
 
DETAILS OF THE STUDY:  
 
The first goal of this study is to investigate the degree to which mental sexual arousal corresponds with 
genital arousal, measured using two different devices to assess genital blood flow. One device is a genital 
imager, which measures blood flow in the external tissue of the vulva (e.g., labia and clitoris), while the 
other is a genital gauge, which measures blood flow in the internal tissues of the vagina (e.g., vaginal 
walls). The second goal is to test out different types of sexually explicit films to examine their effects on 
the relationship between mental and physical arousal in women.  
 
You will not be eligible for this study if you: are younger than 18 or older than 30; do not read and 
write English fluently; are experiencing menopause or post-menopause; smoke regularly; have a 
history of alcohol or drug abuse; have genital piercings; do not consider yourself to be heterosexual; 
have a psychiatric or psychological diagnosis that may interfere with sexual function; use 
medications that may interfere with sexual function; have an active sexually transmitted infection; 
have an irregular menstrual cycle; are or could be pregnant or have given birth; have never 
experienced vaginal penetration during sexual activity, used menstrual tampons, or undergone a 
pelvic examination; have never watched or feel uncomfortable watching a sexually explicit film; or 
are experiencing any type of significant sexual difficulty. 
 
Your participation in this study involves undergoing the following procedures: 1) interview; 2) 
completion of questionnaires; 3) genital arousal assessment. The testing session will take place at 
the Sexual Health Research Laboratory, Department of Psychology, Queen’s University.  
 
Interview: The interview will take approximately 30 minutes to complete and will cover 
demographic information, medical, gynecological, sexual, and relationship history.  
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Questionnaires: Following part 1 of the genital arousal assessment, you will be asked to complete 
questionnaires on a computer that should take 30 minutes. The questionnaires will address different 
aspects of your sexuality, including your current sexual functioning. 
 
Genital Arousal Assessment: Two devices will be used to measure your genital response. You will 
insert a small plastic gauge, called a vaginal photoplethysmograph, into your vagina, which will be 
used to evaluate your level of vaginal blood flow. The gauge is a tampon-shaped device about 5cm 
long and 1.2 cm wide. Laser Doppler imaging (LDI) will be used to evaluate your level of vulvar 
(external genital) blood flow. The same researcher that interviewed you will place the LDI machine 
close to, but without touching, your genitals while a research assistant stays behind a curtain. The 
machine will repeatedly scan your genitals while you watch five film segments (3 nature films, 2 
erotic films) through DVD goggles. You will be asked to rate your level of sexual arousal during 
the films using a wireless remote, as well as answer a variety of questions after each film. The 
erotic films will be of naked men and women engaging in a variety of sexual activities. The 
assessment should take 90 minutes to complete.  
 
COMPENSATION: 
 
Upon the completion of the study, you will receive $50 as compensation for your time. If the study 
has to be terminated for scientific reasons, or if you choose to withdraw from the study, 
compensation will be adjusted according to the fraction of the study completed. You will also be 
entered into a draw to win a $100 gift card at the location of your choosing.  
 
BENEFITS OF PARTICIPATION: 
 
While you will not benefit directly from it, results from this study may benefit women by increasing 
our understanding of the relationship between mental and physical sexual arousal.  
 
RISKS OF PARTICIPATION:  
 
There are no known risks from participating in this study. However, it is possible that you may 
experience some discomfort during the genital arousal assessments, as you will be sitting with your 
legs spread apart for a total of 1.5 hours. You may feel awkward using the genital gauge if you are 
not comfortable touching your genitals.  
 
The genital gauges are reused and undergo high-level disinfection between uses. High-level 
disinfection is a common and safe way of disinfecting instruments made of plastic and is the same 
procedure used in hospitals for their plastic devices. There is minimal risk from using a genital 
gauge after it has been disinfected.  
 
Some of the questions asked during the interview and questionnaire cover sensitive topics, such as 
sexual functioning. As such, you may experience some discomfort answering some of the items. 
You are not required to answer any questions that you feel uncomfortable answering. In the case 
that you do experience distress from answering some of the questions, we provide you (and all 
participants) with a mental health sheet that has contact information for various mental health 
agencies in the community.  
 
LIABILITY:  
 
In the event that you are injured as a result of the study procedures, medical care will be provided to 
you until resolution of the medical problem. By signing this consent form, you do not waive your 
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legal rights nor release any investigator(s) and sponsors from their legal and professional 
responsibilities.  
 
CONFIDENTIALITY AND PARTICIPANT RIGHTS: 
 
All information obtained during the course of this study is strictly confidential and your anonymity 
will be protected at all times. Coded (ID) numbers will replace all names and your data will be 
identified only by this number. There will be one password-protected file linking your name and 
contact information with your ID number; this password will be available only to the members of 
the research team working on this study. Data will be stored in locked files and will only be 
available to the investigators and research assistants involved in this project. You will not be 
identified in any publication or reports of the study; data will be combined in all reports of this 
study.  
 
Your participation in this study is completely voluntary. You may withdraw from this study 
at any time without any consequence.  
 
I, _____________________________, have volunteered to participate in the study entitled 
Methodological Factors Impacting Female Sexual Concordance, conducted by Katrina Bouchard, Dr. 
Caroline Pukall, and Dr. Meredith Chivers. 
 
I have read and understood the Letter of Information for this study and understand what is 
required for participation in the study. I understand that my participation in the study is 
completely voluntary and that I am free to withdraw at any time. I have had the purposes and 
procedures of this study explained to me by a trained graduate student and I understand what is 
required for participation in this study. I have been given sufficient time to consider the above 
information and have had the opportunity to ask questions which have been answered to my 
satisfaction. I understand the potential benefits and risks associated with participating in this 
study and understand that my confidentiality will be protected throughout the study. I am 
voluntarily signing this form. I will retain a copy of the Letter of Information and consent form 
for my information.  
 
Should I have further questions, I understand that I can contact any of the following individuals:  
 

v Katrina Bouchard (613-533-3276; 8kb12@queensu.ca), MSc Student in the Department 
of Psychology at Queen’s University and Principle Investigator of this study. 

v Dr. Caroline Pukall (613-533-3200; caroline.pukall@queensu.ca), Associate Professor 
at the Department of Psychology at Queen's University and Supervising Investigator of 
this study. 

v Dr. Meredith Chivers (613-533-2889; meredith.chivers@queensu.ca), Associate 
Professor at the Department of Psychology at Queen’s University and Collaborating 
Investigator of this study.  

v Dr. Richard Beninger (psychead@queensu.ca), Head of the Department of Psychology 
at Queen's University. 

v Dr. Albert Clark (613-533-6081), Chair of the Queen's University Health Sciences and 
Affiliated Teaching Hospitals Research Ethics Board. 

  
Signature: _______________________________ Date: _______________________ 
 
Person Conducting the Consent Process: __________________ Date: _________________ 
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Sexual Health Research Lab 
62 Arch Street, Kingston, ON, K7L 3N6 
Email: SHRL@queensu.ca 
Phone: (613) 533-3276 
________________________________________________________________________ 

 
Limits of Confidentiality 

 
All information disclosed during your participation in this research study is confidential and will not be 
disclosed to anyone with your written and informed consent except where reporting is required by law, 
that is –  
 

1. where there is suspicion that a child or children (that is, an individual who is PRESENTLY under 
the age of 16) has been or is being abused, 

 
2. where the research participant is likely to harm herself or himself unless protective measures are 

taken, 
 

3. where the research participant presents a serious danger of violence to others, and 
 

4. if the research participant reveals that she has been sexually abused by a healthcare provider (for 
example, a psychologist or physician) covered by the Regulated Health Professionals Act, it is 
necessary by law to report the name of the perpetrator to his/her governing body. 

 
 
IF YOU HAVE ANY CONCERNS ABOUT THESE MATTERS, OR ABOUT THIS FORM, PLEASE 
DISCUSS THESE WITH ME. 
 
************************************************************************ 
PLEASE SIGN THE ACKNOWLEDGEMENTS BELOW TO INDICATE THAT YOU HAVE READ 
THIS INFORMATION ABOUT CONFIDENTIALITY 
************************************************************************ 
 
I acknowledge the circumstances that limit confidentiality and I accept them. 
 
 
______________________          ______________________           __________ 
Participant’s name        Participant’s signature                   Date 
 
 
______________________          ______________________           __________ 
Witness’ name                    Witness’ signature                         Date 
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Appendix D: Semi-structured Interview 
 

PART A: SOCIO-DEMOGRAPHIC INFORMATION 
 

1) Age: __________      
 
2) Place of birth 
 1) Canada    2) United States  3) Eastern Europe  
 4) Western Europe  5) Africa  6) Asia    
 7) Australia   8) Middle East   9) Latin/South America 
 10) Caribbean 
 
3) What culture do you consider yourself most associated with? 
 1) Canadian   2) Québecoise  3) American  
 4) Irish/Scottish/Welsh  5) Native American 6) Greek/Italian Canadian 
 7) Eastern European  8) Western European 9) African  

10) Asian   11) Australian   12) Middle Eastern 
13) Latin/South American 14) Caribbean  15) Other: ______________ 

 
4) What is your mother tongue?  
 1) English  2) French   3) Other: ______________ 
 
5) In what religion were you brought up?  
 1) Catholic   2) Protestant   3) Jewish 
 4) None   5) Other: ______________ 
 
6) Do you currently identify with any religious community? 
 1) Yes: Which one?  ______________  
 2) No: go to #8 
 
7) How important is religion currently in your daily life on a scale from 0 to 10?  
    (0 = not at all, 10 = extremely important): ______ 
  
8) What is the highest level of formal education you have received? 
 1) Some high school    2) High school graduate 
 3) Some trade school    4) Trade school graduate 
 5) Some college/undergraduate degree  6) College/undergraduate degree 
 7) Some graduate school/professional training 8) Graduate/professional school degree 
 
9) How many years of education has that included?  ______ 
 
10) What is your occupational status? 
 1) Employed full-time  2) Employed part-time 3) Unemployed 
 4) Retired   5) Student  6) On disability 
 7) Other: ______________ 
 
10) What is the approximate total annual income of your household? 
 1) $0  - $ 9,999  2) $10,000 - $19,999 3) $20,000 - $29,999 4) $30,000 - $39,999  
 5) $40,000 - $49,999 6) $50,000 - $59,999 7) $60,000 and over 8) Decline Response 
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PART B: MEDICAL GYNECOLOGICAL HISTORY 
 
Since the time of the screening, have there been any changes with your: 
 
A. Medical health  1) YES    2) NO 

 
If yes, please explain. _______________________________________________ 
 

B. Psychiatric/psychological status  1) YES    2) NO 
 
If yes, please explain. _______________________________________________ 
 

C. Sexual health/functioning  1) YES    2) NO 
 

If yes, please explain. _______________________________________________ 
 

D. Are you currently taking any medication? 1) YES    2) NO 
 
If yes, why? ___________________________ For how long? ___________________________ 

 
1) How long (in days), on average, is your monthly cycle (from beginning of one period to the next?) 
 __________days 
 
2) At what age did you first start to menstruate? _____________    
 
3) What was the start date of your last menstrual period? _______/_______/_______ 
                mo         day         year 
Participant is currently:   
 a) Follicular (few days after menstruation) 

b) Ovulatory (about 2 weeks after start of last menstruation) 
 c) Luteal (after ovulation, few days before menstrual onset) 
 d) Menstrual 
 
4) Do you take oral contraceptives? 1) YES 2) NO 
 If YES, what brand? ____________________ and for how long?__________________ 
 
5) What gynecological conditions have you had?  
 1) Chlamydia   
 2) Gardnerella vaginalis (i.e., bacterial vaginosis)   
 3) Genital herpes    
 4) Genital warts or H.P.V.  
 5) Gonorrhea   
 6) H.I.V.      
 7) Syphilis    
 8) Trichomoniasis  
 9) Bladder/urinary tract infections (# of infections: ____)      
 10) Interstitial cystitis  
 11) Pelvic inflammatory disease (P.I.D.)   
 12) Endometriosis  
 13) Other: ____________________________________________________________________ 
 14) None 
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6) Have you ever had a yeast infection? 1) YES 2) NO  
 If yes, how many have you had? _________ 
 If yes, at what age did you have your first yeast infection? ______ 
 
8) What gynecological interventions have you had (and how many times have you had each one)?   
 1) Hysterectomy____  
 2) Laparoscopy ____    
 3) Ovariectomy ____     
 4) Tubal ligation ____   
 5) Curettage ____   
 6) Abortion ____ 
 7) Other: _____________________________________________________________________ 
 8) None 
 
9) Note: If participant answers oral contraceptives, do not ask for length of time used. 
 
     If currently sexually active: What is the main form of contraception you currently use? ___________   
 For how long have you been using this form of contraception? ____________ 
 
     If not currently sexually active: What was the main form of contraception you used in the past? 

___________ 
 For how long have you used this form of contraception? ____________ 
 
10) What was the date of your last gynecological exam? _______/_______ 
      Month     Year 
 

 
PART C: RELATIONSHIP AND SEXUAL HISTORY 

 
Now I am going to ask you some questions about your sexuality and about your relationship history. If 
you are currently involved in a relationship or are dating, you will be asked questions about your partner. 
If you are in an open or non-monogamous relationship, the questions referring to 'your partner' refer to 
your main partner.  
 
1) What is your current relationship status?  
 1) Single, not dating     2) Casual sex with one partner 
 3) Casual sex with multiple partners   4) Dating one partner regularly 
 5) Dating one partner regularly (long distance)  6) Living with a partner      
 7) Married      8) Common-law      
 9) Separated      10) Divorced       
 11) Widowed      12) Other: ____________ 
 
2) How long have you been in this situation? _______years ______months 
 
3) If checked single, casual, or dating: You said that you are ____________ and therefore, do not consider 
yourself involved in a committed relationship. Please indicate when your most recent committed 
relationship ended: ___________ 
 
4) How many long-term (i.e., lasting 3 months or longer) committed relationships have you been in? 
______________ 
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5) How many casual dating relationships (i.e., relationships that you did not consider yourself committed 
to) have you been in? ___________ 
 
6) Which of the following best describes your sexual orientation? 
 1) Heterosexual   2) Gay   3) Lesbian  4) Bisexual  
 5) Asexual   6) Not sure  7) Other: _____________________ 
 
7) Please think about the people you are typically sexually attracted to. By “sexually” attracted we mean 
you experience sexual desire or interest in someone. Would you say that your sexual attractions are 
toward:  
 

0) Men only 
1) Men mostly, but women occasionally too 
2) Men mostly, but women frequently (but not more than toward men) 
3) Men and women about equally  
4) Women mostly, but men frequently (but not more than toward women) 
5) Women mostly, but men occasionally too 
6) Women only  

 
8) At what age did you first have penetrative intercourse? In terms of a heterosexual experience, this 
refers to penis-in-vagina intercourse. ________________ 

9) What is the total number of partners you have had penetrative intercourse with? __________ 
10) How aroused do you feel in response to erotica? 

 
0 1 2 3 4 5 6 7 8 9 10  
not           the most 
at all          aroused I’ve ever 
aroused                       been 
 
11) How aroused do you become when masturbating alone? 
 
0 1 2 3 4 5 6 7 8 9 10  
not           the most 
at all          aroused I’ve ever 
aroused                       been 
 
12) How aroused do you become during foreplay? 
 
0 1 2 3 4 5 6 7 8 9 10  
not           the most 
at all          aroused I’ve ever been 
aroused 
 
13) Over the past 6 months, approximately how many times have you had penetrative intercourse?  
  _____ per month  à If 0, proceed to #15 
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14) Do you have any difficulty becoming sexually aroused during penetrative intercourse? 1) YES  2) NO 
 

If YES, on a scale from 0 to 10, how much difficulty do you have? (0 = no difficulty, 10 = most 
difficulty imaginable): ______ 
 
If YES, why do you think you experience difficulty with arousal during penetrative intercourse? 
______________________________________________________________________________ 

 
15) How long has it been since you last had penetrative intercourse? ________ years________ months  
 
16) In the past, approximately how many times per month were you having penetrative intercourse?  
     _____ per month 
 
17) Did you have any difficulty becoming sexually aroused during penetrative intercourse? 
 

If YES, on a scale from 0 to 10, how much difficulty did you have? (0=no difficulty, 10=most 
difficulty imaginable): ____ 
 
If YES, why do you think you experienced difficulty with arousal during penetrative intercourse? 
______________________________________________________________________________ 

 
 

PART D: COMPLIANCE WITH INSTRUCTIONS 
 

1. Did you consume any of the following substances, food or beverages today?   
 

1) Beverage containing caffeine (e.g., coffee, tea, soft drinks) 
2) Food containing caffeine (e.g., chocolate)  
3) Alcohol  
4) Marijuana  
5) Tobacco  
6) Other recreational drug  
7) I used none of these substances  

 
2. If yes, how many hours ago did you consume the substance, food, or beverage? _________ 

 
3. Did you engage in high-level exercise today? 

 
1) Yes*  
2) No 

 
4. If yes, how many hours ago did you engage in high-level exercise? __________ 

 
5. Have you engaged in partnered sex or masturbation in the past 24 hours? 

 
1) Yes*  
2) No 

 
6. If yes, how many hours ago did you have partnered sex or engage in masturbation? _________ 
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PART E: RESPONSE TO GENITAL AROUSAL ASSESSMENT     
 

1. Did you find the vaginal gauge uncomfortable?  
 

1) Not at all 
2) A little bit 
3) Somewhat  
4) Definitely  
5) Extremely  

 
2. Did you find the vaginal gauge distracting?  

 
1) Not at all  
2) A little bit  
3) Somewhat  
4) Definitely  
5) Extremely  

  
3. Did you find your position on the gynecological examination table uncomfortable?  

 
6) Not at all 
7) A little bit 
8) Somewhat  
9) Definitely  
10) Extremely  

 
4. Did you find the genital imager distracting?  

 
1) Not at all  
2) A little bit  
3) Somewhat  
4) Definitely  
5) Extremely  

 
5. How did you feel during the testing procedure? 

 
1) Very tense and uncomfortable  
2) Somewhat tense and uncomfortable  
3) Neutral  
4) Somewhat comfortable and relaxed 
5) Very Comfortable and relaxed  
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 Appendix E: Debriefing Form 
 

 
Thank you for your participation in the study “Methodological Factors Impacting Female Sexual 
Concordance.” I sincerely appreciate the time and effort you contributed to helping with this project. The 
purposes of this study are to:  
 

1. Compare internal (vaginal gauge) and external (genital imager) measures of genital response in 
order to investigate their impact on assessing the relationship between mental and physical sexual 
arousal.  

2. Investigate how two stimulus properties (film intensity and length) impact the relationship 
between mental and physical sexual arousal.  

 
Just a reminder that all information is kept completely confidential and only members of the research 
team will have access to the information. At no time will you be identified as an individual, as the data 
will be numerically coded to ensure confidentiality and anonymity. If you would like a general summary 
of findings from this study, you may obtain them by contacting Katrina Bouchard by e-mail at 
8kb12@queensu.ca.  
 
Should you have any further questions, comments, or concerns, please do not hesitate to contact the 
Sexual Health Research Laboratory at 613.533.3276 or SHRL@queensu.ca, or Dr. Caroline Pukall at 
613.533.3200 or caroline.pukall@queensu.ca 
 
If the discussion of your personal experiences leads you to feel distressed, you are encouraged to contact 
your family physician or mental health professional. Attached is a list of mental health resources in the 
Kingston and surrounding area, as well as a list of websites related to sexuality. 

 
To thank you for your time and to compensate you for any costs incurred from participating, we will be 
giving you $50. You will also be entered into a draw to win a $100 gift card at the location of your 
choosing. 
 
 
Sincerely, 
 
 
 
Katrina Bouchard, B.Sc. 
M.Sc. Student in Clinical Psychology, Queen’s University 
  


