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Qualitative modeling of pressure vs. pain relations
in women suffering from dyspareunia

:= pain during penetrative sexual intercourse
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Etiology

causes:

physiological ——

psychological ——

male to female gender confirmation surgeries
auto-immune conditions (Graph vs. host diseases)
injuries

vaginal narrowing / shortening
(side effect of cancer treatment, surgeries, genetic defects)

infections

unconscious tightening of the pelvic floor muscles
(a.k.a. vaginismus, often caused by sexual traumas)



Relevance

1

approximately 15% of women* in a variety of age groups

1Hayes, Bennett, Dennerstein, Taffe & Fairley, “Are aspects of study design associated with the
reported prevalence of female sexual difficulties?”, Fertility and Sterility, 2008.



Relevance

approximately 15% of women!

in a variety of age groups
Indirect effects:

@ self-shaming

@ self-blaming

@ isolation

@ negative effects on patients’ families and friends

1Hayes, Bennett, Dennerstein, Taffe & Fairley, “Are aspects of study design associated with the
reported prevalence of female sexual difficulties?”, Fertility and Sterility, 2008.
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Side effects

“uncomfortable”, “shameful”

4
leads often to dropouts

4
needs better treatments

Y
needs better understandings
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Our contributions

collect existing medical knowledge
and frame it into a consistent dynamical model
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What is known about dyspareunia
and the underlying physiological dynamics?

@ Zphys.arousal > 0 = (xlubrication >0, Tvasocongestion > O)

@ Uyibration € 'suitable range" may = Zpjeasure > 0

@ Tfear >0 == Tmuscles > 0

e (if happening before or at the beginning of the penetrative act)

Tmuscles > 0 == (xlubrication $ 0, Tvasocongestion s O)
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From logical implications to qualitative implications

important: the dynamics must lead to meaningful trajectories

Cycle of fear (COF):

Tpain = ~ZTpain T / TmusclesUpressure

Tmuscles = ~Tmuscles T Lfear

Tfear = —Tfear — TfearUstimulus T Tpain

Cycle of pleasure (COP):

Tphys.arousal = ~Zphys.arousal T Lsubj.arousal Ustimulus
Tpleasure = ~Tpleasure T ZTphys.arousal Upressure

Tsubj.arousal = ~Tsubj.arousal + Tpleasure + Ustimulus
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Which equilibria does the model allow?

Ustimulus = 0

(resting state)
Gor =0
LCoF =
cop =0
Tcop =

Upressure = 0

(fear state)
Upressure > 0 wé}OF >0

*
zoop =0

Ustimulus > 0

(arousal state)
*
zoor =0
I'EOP >0

(full state)
xEOF >0
.Z'EOP >0

—— pain
----muscles

—— phys.arousal
----pleasure
.......... subj,arousal

— pressure
----stimulus
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Conclusions and future directions

@ engineers can contribute to this area

@ it is definitely a non-trivial socio-psychophysiological system

© this is just a first step

right now, system identification using real data
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Example of datasets

C—Imovie

—— volume
— pressure

—— pleasure
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time [minutes]
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