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Scde Name

Vaginal Photoplethysmography to measure Vaginal Pulse Amplitude

Construct

Explain the general construct being measured, emphasizing content in plain English. Provide the authorOs
labels and describe the nature of itemsif not clear from the labels.

Subscales /
parameters
measured

Using a photoplethysmograph, a device about the size of atampon, inserted into the vagina, an infrared light-
emitting diode projects light toward light, towards the vaginal wall. Some is refl ected back to the
phototransitor and the rest presumably, is dispersed through the vaginal tissue. Researchers generally assume
that more light will return to the photosensitive cell as the amount of blood in the vaginal blood vessels
increases. The direct current signal is also referred to as vaginal blood volume and is thought to provide an
index of the total blood volume change in the vaginal wall. The alternating current signal is call the vaginal
pulse amplitude and is thought to refl ect pressure changes within the blood vessels of the vaginaOsascular
walls. Signal cleaning usualy includes reducing high-frequency noise and deleting artifacts.

Statistics

Report relevant statistics reported, e.g. correlations among dimensions or other statistics you think are
relevant or available formulas for conversion.

After data cleaning, response levels are computed for time periods of interest. Within the selected period
signal valuesin mV are either averaged or the maximum value is taken. Response for the vaginal pulse
amplitude is represented by the amplitude of each complete cyclein the signal. A baseline period is used to
calculate difference scores for use in analyses of the effect of varying conditions on vaginal responses.

Administration

Type/mode/
equipment

Describe type or mode of test, including equipment involved, nature of samples collected (if any), etc.

A vaginal photoplethysmograph made of clear acrylic plastic is shaped like a menstrual tampon. An infrared
light-emitting diode is embedded in the device alone with a phototransistor. The photoplethysmograph is
inserted into the vagina at afixed distance by the subject and the amplitude of the recorded pulse is measured.

Performance?

Is substantial/maximal performance by the person required Bor moderate involvement vs. passive
acquiescence?

Subjects are monitored during various sexual stimulation conditions. They are not able to be actively
monitored during sexual activity and the monitoring is generally donein alaboratory.

Language/multi-
cultural issues

Record any information relevant to special language/multicultural or gender issues. Thisis particularly
relevant if the test requires involvement or performance by the person, especially if accurate comprehension
of the task isaconcern.

There are no language issues though some cultures may be less comfortable with this type of procedure which
is by nature laboratory-based.
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Burden / risk

Inconvenience, discomfort, risks, # tests, expense, time to administer, specia equipment, training required or
available.

Requires specialized equipment and experience in performing the technique. The equipment is relatively
costly (approximately 10K for asingle site) Not uncomfortable but subjectswill consider this more invasive
than a questionnaire as by its nature it implies the research must be laboratory-based.

Comment

Optional comment on administration, burden/practicality to person and others.

The burden of requiring laboratory-based administration is balanced by the quality of information about
vaginal functioning which could otherwise not be obtained.

Population Applicability

Describe problems/ groups and settings in which the scale has shown utility according to published sources.

Has been used extensively to assess sexual responses in able-bodied sexually functional and sexually
dysfunctional women.

Extent of Use in SCI

Extent of usein SCI: None/virtually none, A Few (e.g. 2-4), Many (e.g. 5-10), Extensive use (10 or more)..
Judgmental rating for 5 year period 2000-2004. Judgmental rating. Studies not used at least 2 times should
not be reviewed (unless there is no good alternative or other justifi cation provided by the author.)

A fewN by asingle research group-- in SCI.

Norms

Report whether norms are available and exist for SCI, the general population, or other relevant population,
and other relevant details (e.g. age/gender adjusted? With regard to level/completeness of injury?)

Norms are not appropriate or available because the values that are obtained are not based on an absolute scale
of measurement. Thus, the measure cannot reliably be used in between-subject designs and must be used in a
within-participants designs whenever possible. If a between-participants design is used, attempts should be
made to recruit large samples, and between-participant differencesin vagina pulse amplitude should be
interpreted with caution.

Comment

Comment on comparative use in SCI and other populations. If the measure was developed primarily in
another group, comment here. If this measure was developed outside of SCI, isit promising in SCI?
Comment on applicability to SCI or to subgroupsin SCI.

This measure was primarily developed for studying sexual responsesin able-bodied females. It is generally
thought to be the most widely used and wel-accepted method to study vaginal sexual responses.

Reliability / Reproducib

ility and Bias

Reliability,
Reproducibility

Rdiability and reproducibility deal with random or erratic variation in resulting numbers. Usually we are
interested in obtaining a stable number that characterizes the person. Values may vary as afunction of
environmental factors, instrumentation, and moment-to-moment changesin the person being assessed. Report
standard error of measurement (SEM), signal to noise ratio, or other reliability statistic.

Reproducibility is problematic. Since the device isinserted in the vagina, regardless of whether women inserts

the device on their own or whether it is inserted by researchersit is not possibility to insert the devicein
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exactly the same place. Thus, the photoplethymograph will not have consistent baseline and response levels
and relative change is used to counteract this problem. There may also be problems with baselines which
cannot be re-established during single sessions. This causes problems with testing study drugs or other
treatments within asingle study session. Thus, single session within participant designs are not possible and
counterbalancing is necessary to decrease order effects.

Bias

Bias means some factor produces a systematically high or low value that is not accurate. Note reports of
biasing factors (e.g. higher scores in morning, sensitive to temperature, or other factors that could bias
results). Personal characteristics, environmental changes, or other factor can also influence results
systematically

The main biasisthat only subjects who are somewhat sexually liberal would be willing to participate in
studies using vaginal photoplethysmography. Also subjects cannot be completedly and totally free with their
sexua preferences and activities while using a photoplethysmograph as even during activity they would
dislodge the device by putting anything in their vagina.

Other reliability

Use this for other reliability and bias information. (For instance, on a probabilistic rating such as ASIA Motor
Scores, classical (Cronbach apha), Rasch (item separation) or marginal reliability (2 p IRT) could be
reported.)

One of the weaknesses with monitoring vaginal pulse amplitude is the issue of movement artifact. If thereis
movement during the procedure, the signal may be obliterated by artifact. Thus the equipment is not useful to
study active sexual activity, rather if there is activity going on it must be stopped to obtain readings.

Sensitivity to Change

1. Report evidence of change in scale in published report, emphasizing change relevant to interventionsin
SCI. 2. If available, report test-retest reproducibility (e.g. ME (measurement error) or CVye, or other
reproducibility or reliability (e.g. Cl for true score based on standard error of measurement or SEM). 3. Other
reports of sensitivity or insensitivity to change that should really occur but which is not picked up by the
scale. Report indicators of limited measurement range (ceiling and floor) that may be significant, e.g. does not
work for wheelchair athletes, who go too fast. - If possible report and highest and lowest level of
measurement. - Distributional indicators can be relevant, e.g. 75% of patients are maximum score on the test.
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Sensitivity

The sensitivity and specificity of vaginal photoplethysmography for assessing sexual arousal as opposed to
general arousal has been supported by several studies? Data strongly suggest that vaginal blood volume is
less sensitive than vaginal pulse amplitude.®*®

Anxiety-inducing, sexually threatening and neutral film excerpts have been studied with respect to their
effects on vaginal pulse amplitude responses and effects on vaginal responses have been only with regards to
films with specific sexual content.*® VPA was also noted to increase signifi cantly from baseline during the
presentation of a sexually threatening film, and increased further during a nonthreatening sexual film*®. These
latter findings paralleled subjects self-reported arousal.

Cadling and floor effects do not seem to be problematic. The SEM isrelatively high, however, and this may
limit the ability to obtain statistical significance when monitoring the effects of manual stimulation on genital
responses.

Comment

Is the scale insensitive to clinically significant changes? Or doesit detect changes that are meaningless to
most people with SCl/the problem at issue?

Vaginal pulse amplitude has been sensitive enough to determine differencesin response patter ns between
groups of women with varying patterns of SCI and between women with SCls and able-bodied women. These
changes are probably meaningful in the context it has been used. A major weakness is the lack of absolute
values which significantly decreases the possibility of it having general clinical utility.

Validity

Analysis
Framework(s)

Physical quantity, diagnostic/screening validity (per AAN/Cochrane), conceptual development, (alternatives
include Rasch, IRT, and classical frameworks but are infrequently relevant for biological/physical measures,
unless they involve subjective estimation of a physical property, e.g., strength.).

Criterion-oriented
validity: technical

Most measures of biological or physical constructs require validation at a technical medical/biological level;
significance in terms of the personOdife goes below. Report prediction with a"gold standard" or the most
important technical predictive/criterion validity figure(s). AAN and Cochrane employ thisif thereisagold
standard; describe nature of criterion. Reevant statisticsto look for include: accuracy, sensitivity,
specificity, and positive (or negative) predictive value, or ROC (receiver operating characteristic). If the
study involves diagnostic or predictive accuracy, please comment on whether the study employed awide or
narrow band of patients/participants and whether the population is similar to that seenin clinical practice or
similar to the general population of personswith SCI. (Some authors simplify the predictive problems by
excluding hard-to-diagnose patients. (PreQdiction here should usually be of afuture event, preferably a Gyold
standardOor other important criterion. Discriminant validity could also be reported. Does the scale
distinguish between two outcomes that need to be distinguished (e.g. differential diagnosis)? All predictive
coeffi cients and relationships need not be reported. Choose the most important one(s).

Vaginal pulse amplitude solely indicates whether there are increased or decreased vaginal responses to
varying stimuli. By using this technique the ability to increase arousal by varying therapeutic measures can be
evaluated. Thereisnot really agold standard here. The use of genital MRI or duplex Doppler ultrasound may
have potential to be developed so that absolute values are obtained; however, at present these techniques have
only been used in very few laboratories to assess able-bodied women.
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Clinical utility.

Also called prescriptive validity and consequential validity. Do decisionsin clinical practice hinge on the test
or measure? Thisisaconcrete way of asking whether the measure is clinically significant. Note or rate
extent of usein clinical practice per expert knowledge: not used, rarely, occasionaly, frequently, very
frequently/routinely. Comment if possible.

Not used in clinical practice.

Overall Ratings

Of validity, incorporating reliability.

Overall Validity in
Similar Population

Rate quantity and quality of study results supportive of the construct when applied in similar target groups,

e.g. other patients with pain or with paralysis. Thisisan experimental overall rating of validity. Seescale

below. Do NOT review non-SCI scales unless they have been well validated in the other target groups and

they are potentially valuable in SCI: that is, skip ** and below.

*** = Content and metric reliability and validity shown. Formal reliability and substantial validity shown
with substantial use in non-SCI groups.

(****=Very extensively validated and widely used. (e.g. SF36 or SIP for primary care, McGill Pain

Questionnaire).

* kK

Overall Rating of
quality in SCI

Experimental overall rating of evidence demonstrating approprateness for use in SCI studies/clinical trials,
including reliability and validity and other relevant chracteristics. Rae quantity and quality of study results
supportive of application in SCI.
¥ = No formal validity/reliability published, content inappropriate Bdo not review).
* = Questionable or insuffi cient. Little or no formal validity or reliability support, or questionable content
for SCI. Development is required for application to SCI.

** = Minimal validity. Apparently applicable content with good validity/reliability in SCI, but little usein
SCI. Or used in SCI, but some limitations shown. Further development is desirable.

*** = Content and metric reliability and validity shown. (Widely use outside of SCI, with formal studies/use
in SCI.). OK to usein studies, although checking of assumptions or small improvements may be
desirable to further improve the measure (e.g. classical measures would benefit from IRT or Rasch
analysis).

*x*%= Extensively validated and widely used. (e.g. SF36 for primary care)., Few scales, if any, in SCI
would berated at thislevel. (CHART?)
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