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Stellingen behorende bij het proefschrift 
A psychophysiological investigation of the pelvic floor 

The mechanism of vaginismus 
Janneke van der Velde 

1. Een gebrek aan willekeurige controle over de bekkenbodemspieren is 
niet kenmerkend voor vrouwen met vaginistische reacties (dit 
proefschrift). 

2. Het is het bedreigende en niet het seksuele aspect van een situatie dat 
leidt tot verhoogde bekkenbodemactiviteit (dit proefschrift). 

3. Het definiëren van vaginistische reacties als een disfunctie van de 
bekkenbodem doet meer recht aan de symptomen die vrouwen 
rapporteren dan de huidige classificatie in de DSM-IV. 

4. De structuur en de functie van de bekkenbodem maken een aanpak 
waarbij de bekkenbodem als geheel benaderd wordt noodzakelijk. 

5. Door een multidisciplinaire benadering van bekkenbodemproblematiek 
wordt een situatie gecreëerd waarin het geheel meer is dan der som der 
delen. 

6. De instructie om de bekkenbodemspieren te trainen middels stippels 
plassen (het herhaaldelijk onderbreken van de urinestroom) getuigt van 
een gebrek aan kennis over de bekkenbodem en de lagere urinewegen. 

7. Om een klacht waarvoor geen lichamelijke oorzaak aan te wijzen is af te 
doen als iets wat tussen de oren zit, getuigt van een naïeve conceptuele 
scheiding van lichaam en geest (Mayou, Bass & Sharpe, 1995). 

8. Door de reclame voor inlegkruisjes te verbieden en een ontmoedigings
beleid te voeren ten aanzien van het gebruik van dit product kan zowel 
lichamelijke als geestelijke irritatie verminderd worden. 

9. Het locale mestprobleem in de wei kan eenvoudig worden opgelost door 
de koeien groepsgewijs oefentherapie voor de bekkenbodem aan te 
bieden. 

10. Het plannen en bevestigen van twee promoties op dezelfde dag en 
hetzelfde tijdstip door Bureau Pedel is een mooi voorbeeld van 
Murphy's Law: Anything that can go wrong, will go wrong. 

11. Leven is meervoud van lef (Loesje). 
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Chapter 1 

Introduction 

"...Take snake's blood, Armenian clod, pomegranate bark, egg white, mastic, and oak 
galls - an ounce or two of each or as much as you like. Reduce to a powder and let them 
all be cooked together in heated water. Put some of this combination into the vagina. Or 
take oak galls, sumach, plantain, larger black briony, alum, and dwarf olives. Let them 
be cooked in rain water and let the private parts be fomented with this decoction" 
(Salerno, 1547/1940, p. 37). This treatment was Salerno's answer to the manner of 
tightening of the vulva so that "even a woman who has been seduced may appear a 
virgin." In 1861, James Marion Sims suggested to call this condition 'vaginismus'. He 
described an involuntary spasmodic closure of the mouth of the vagina that formed a 
complete barrier to coition. Nowadays, the term 'vaginismus' is still used to describe a 
sexual dysfunction characterized by the recurrent or persistent involuntary contraction 
of the perineal muscles surrounding the outer third of the vagina. This contraction 
occurs when vaginal penetration with penis, finger, tampon, or speculum is attempted. 
By definition, vaginismus must cause marked distress or interpersonal difficulty 
(American Psychiatric Association, 1994). 

The available treatment of vaginismus ranges from surgery, to progressive 
dilatation, sexual counseling and psychotherapy. Most studies (see Van de Wiel, 
Jaspers, Weijmar Schultz & Gal, 1990) report high success rates. However, the criteria 
for success are often not defined. More importantly, there is a lack of knowledge about 
the mechanism underlying vaginistic reactions. 

The discrepancy between clinical practice, in which a variety of treatments is 
available, and the lack of knowledge about the mechanism of vaginismus was the direct 
cause for this research project. The purpose was to afford a glance behind the scenes of 
this involuntary muscle contraction. 

In the literature vaginistic reactions are often associated with a defense 
mechanism (e.g. Frank, 1948; Haslam, 1965; DeMoor, 1972; Kaplan, 1974; Jackman, 
1976; Everaerd, 1991). However, there is a lack of publications that elaborate on this 
mechanism. We used the theory of Buytendijk (1957) as a starting point. According to 
Buytendijk (1957) defensive reflexes develop as consequence of experience. They 
anticipate an oncoming event, and develop, by experience, into a movement that is 
adapted to the situation. Defensive reflexes are based on the startle reaction. This is a 
nonspecific reaction that consists of a motoric disorganization, a muscle cramp, 
followed by a paralysis. Although defense reactions are all learned and based on earlier 
experiences, they occur automatically from the beginning. 

With regard to the mechanism of vaginismus, we assessed three main questions. 
First, voluntary control over pelvic floor muscles was examined. As is known from the 
maintenance of continence, the voluntary contraction of the pelvic floor plays a role in 
the control strategy (Fay, Jones, & Porter, 1976). For that reason, voluntary control over 
pelvic floor muscles is an important part of therapy. The ability to contract and relax the 
pelvic floor muscles may differentiate women with and without vaginismus. Second, 
since involuntary contractions of the pelvic floor characterize vaginistic reactions, this 
involuntary activity of the pelvic floor muscles was investigated. We assessed the 
situation that evoked changes in pelvic floor muscle activity, differences in involuntary 
pelvic floor muscle activity between women with and without vaginistic reactions, and 
occurrence of the same reaction in other muscle groups. Finally, we explored the 
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relationship between the subjective experience of threat and pelvic floor muscle 
activity. 

In the literature the muscles involved in vaginismus are described in different ways. 
However, all muscles involved in the vaginistic reaction are muscles that are part of the 
pelvic floor. Recently, the impact of the pelvic floor on complaints related to 
micturition, defecation and sexuality, has received much attention (e.g. Bernstein, 
Philips, Linden & Fenster, 1992; Glazer, Rodke, Swencionis, Hertz & Young, 1995; 
Kuijpers & Bleijenberg, 1985,1990; Whitehead, 1996; Uher & Swash, 1998). The 
investigation of vaginistic reactions is synonymous with research on (over)activity of 
the pelvic floor muscles. 

Organization of the thesis 

This thesis consists of several experiments that were aimed at clarifying the mechanism 
of pelvic floor overactivity. In these studies, activity of the pelvic floor muscle is 
investigated in women with and without vaginistic reactions. Vaginistic reactions can be 
simply generalized to other complaints related to pelvic floor overactivity. In the 
following paragraphs an outline of this thesis is given in greater detail. 

In Chapter 2, the pelvic floor forms a supportive layer for the 
psychophysiological experiments in this dissertation. This chapter describes in a 
nutshell the relationship between the different muscle groups of the pelvic floor, the 
structures that help to give the pelvic floor its shape, and its innervation. Furthermore, 
the different functions of the pelvic floor are described. Finally, we reflect on the 
symptoms that may be related to under- and overactivity of the pelvic floor muscles. 

The issue of the diagnosis of vaginismus is elaborated upon in Chapter 3. The 
usefulness of an anamnestic questionnaire to distinguish women with and without pelvic 
floor symptoms is assessed. In addition, this questionnaire is compared with the 
outcome of physical examination. 

At the start of this research project, we decided to investigate pelvic floor 
muscle activity with the use of vaginal surface electromyography (EMG). We tested this 
measurement method for its usefulness in women with vaginistic reactions. The results 
of this study are described in Chapter 4. 

Chapter 5 presents data on the voluntary control over pelvic floor muscles. 
Women with and without vaginismus were compared in their ability to relax and to 
perform exercises for the pelvic floor muscles and the surrounding muscle groups. This 
study investigated the assumption that women with vaginistic reactions have less 
voluntary control over their pelvic floor muscles compared to women without vaginistic 
reactions. 

The involuntary activity of the pelvic floor muscles is the topic of Chapter 6. 
Pelvic floor muscle activity is investigated in an emotional situation. This study 
assessed the specificity of the pelvic floor reaction. It was hypothesized that the activity 
of the pelvic floor muscles would increase during exposure to threatening film excerpts. 
This reaction would not be restricted to the pelvic floor muscles, but occur in other 
muscle groups as well. 

In Chapter 7 a study is reported that replicated the findings of the study 
described in chapter 6. In this chapter the relation between subjective experienced 
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emotions and pelvic floor muscle activity is described. Insight in this relationship may 
help to understand the mechanism of vaginismus. 

Finally, Chapter 8 presents a discussion of the findings. 

In the studies described in this thesis, activity of pelvic floor muscles was measured 
with a vaginal EMG device. Women inserted the device in their vagina in private. 
Alternative devices for the registration of pelvic floor muscle activity were either needle 
or surface electrodes. These devices had serious disadvantages. Needle EMG was 
considered as too invasive for the purpose of the study. The disadvantage of surface 
electrodes was the attachment to the pelvic floor. These surface electrodes require 
preparation of the skin and placement by the experimenter. For reasons of privacy and 
relaxation the vaginal device was used during the experiments. As a consequence, 
women who were not willing or able to insert this device in their vagina could not 
participate in the studies. Although there is no reason to assume a different mechanism 
underlying pelvic floor overactivity between women with vaginismus who are able to 
insert this device and women who are not able to do so, this limitation of the studies 
should be taken into account. 

Several chapters of this thesis are published or submitted for publication. Since these 
articles are self-containing, the text of these chapters shows some overlap. 
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The pelvic floor; ins and outs of a supportive layer 

The pelvic floor covers the caudal opening of the bony pelvis. All the structures located 
between the pelvic peritoneum and the perineal skin belong to the pelvic floor. The 
function of the pelvic floor has two major aspects. First, the pelvic floor provides 
support to the organs in the abdominopelvic cavity. Second, the urethra, vagina, and 
rectum are passing the pelvic floor and for that reason the pelvic floor plays a role in 
micturition, defecation, intercourse, parturition and the evacuation of excretory 
products. The pelvic floor functions as doorway by opening and closing its orifices. This 
is essential for the filling and evacuation of bladder and rectum and for proper sexual 
function. Since the different layers of the pelvic floor form an integrated unit, all 
functional aspects mentioned above are represented by each of the different parts of the 
pelvic floor. Disturbance of pelvic floor function is often communicated as (a 
combination of) problems with micturition, sexuality and defecation or as pain in the 
genital- and pelvic floor region. These complaints can often be traced back to 
underactivity or overactivity of the pelvic floor. For example, vaginismus may be a 
consequence of pelvic floor overactivity. This chapter serves as a supportive layer for 
the psychophysiological studies described in this dissertation. To understand the 
relationship between the different muscle groups, the embryological origin of the pelvic 
floor is of interest. Anatomy and morphology shows how the pelvic floor is build and 
which structures help to give it its shape. Neuroanatomy is important to understand the 
innervation. Furthermore, the physiology describes the different functions of the pelvic 
floor. Finally, we reflect on the symptoms that may be related to under- and overactivity 
of the pelvic floor muscles. 

We thank Inge Kos from the Department of Medical Photography and Illustration of the Academic 
Medical Center in Amsterdam for the reproduction of the drawings by Popowsky, 1899. 



Chapter 2 

Introduction 

The pelvic floor covers the caudal opening of the bony pelvis. All the structures located 
between the pelvic peritoneum and the perineal skin belong to the pelvic floor. Situated 
at the bottom of the abdominopelvic cavity, attached to the walls of the bony pelvis, the 
pelvic floor supports the abdominal and pelvic viscera. In addition, the urethra, vagina, 
and rectum are passing this layer and for that reason the pelvic floor plays a role in 
micturition, defecation, intercourse, parturition and the evacuation of excretory 
products. 

The pelvic floor has four layers: the endopelvic fascia, the pelvic diaphragm, the 
urogenital diaphragm (including the external anal sphincter), and the external genital 
muscles. While the main function of the first three layers is pelvic support, the fourth 
layer is more important to sexual function. The first layer consists of the endopelvic 
fascia that connects the pelvic viscera to the pelvic sidewalls. The pelvic diaphragm, 
formed by the levator ani muscles and their superior and inferior fasciae, is the second 
layer of the pelvic floor. The urogenital hiatus is the place where the urethra, vagina and 
rectum pass through this pelvic diaphragm. The third layer of the pelvic floor is made 
up by the urogenital diaphragm and the external anal sphincter. It lies just below the 
pelvic diaphragm. In women, the urogenital diaphragm is interrupted by an opening for 
the vagina to pass through. The fourth layer consists of the external genital muscles: the 
superficial transverse perineal muscles, the ischiocavernosus, and the bulbocavernosus. 

This chapter forms a supportive layer for the other chapters of this dissertation. 
To understand the relationship between the different muscle groups, the embryological 
origin of the pelvic floor is of interest. Anatomy and morphology shows how the pelvic 
floor is build and which structures help to give it its shape. Neuroanatomy is important 
to understand the innervation. Furthermore, the physiology describes the different 
functions of the pelvic floor. Finally, we reflect on the symptoms that may be related to 
under- and overactivity of the pelvic floor muscles. 

Embryology 

Early in the embryological process, three discs are formed: an ectodermal, endodermal, 
and mesodermal disc (see Figure 1). 

Intra-embryonie 
coelom 

Endoderm of 
yolk sac 

Figure 1. Transverse section through a 21-day embryo in the region of the mesonephros. Reprinted with 
permission from: Sadler, T. E. (1985). Langman's medical embryology, 5th edition. London: Williams & 
Wilkins. p. 68. 



Ins and outs of a supportive layer 

Ectodermal structures relevant to the pelvic floor are the central nervous system, the 
perineal skin, the epithelial cells of the distal part of the urogenital system, and the 
epithelium of the anorectal canal. The endoderm forms the tubal systems of the body, 
and among others the allantois, the urogenital sinus, the anorectal canal, the small gut 
and the colon. The mesoderm develops into the blood vessels, ureters, trigonum and the 
sexual glands (See Figures 2, 3 and 4) (Sadler, 1985). 

As basic assumptions in the literature serves the idea of a morphological entity 
of the pelvic floor muscles and the assumption that these muscles are developed from 
the cloacal sphincter (Gegenbaur, 1890; Popowsky, 1899). This is illustrated in Figure 
5. 

Ectoderm mniotic cavity 

Angiogenetic cell cluster-

A 
Cloacal i 

membrane " 

Foregut 

Rests of the bucco
pharyngeal membrar 

Vitelline duct 

Figure 2. Drawings of sagittal midline sections of embryos at various stages of development (ranging 
from presomite embryo (a) to an embryo at the end of first month (d). Reprinted with permission from: 
Sadler, T. E. (1985). Langman's medical embryology, 5,h edition. London: Williams & Wilkins. p. 70. 
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Prim. 
urogenital 

sinus 
Cloacal 

membrane 

Allantois Mesonephric duct 

''Urorectal 
septum 

' Hindgut 

Bladder 

Anorectal canal 

Perineal body? 
Anal membrane 

Figure 3. Diagrams showing the division of the cloaca into the urogenital sinus and the anorectal canal. 
Reprinted with permission from: Sadler, T. E. (1985). Langman's medical embryology, 5,h edition. 
London: Williams & Wilkins. p. 255. 

Urinary bladder 

^ * » y k Uterine 
S\k ' \ Symphysis 

Phallus 

canal 

Sinovaginal bulbs 

Uterus 

Vagina 

Hymen 

Figure 4. Diagrams showing the formation of the uterus and vagina. Reprinted with permission from: 
Sadler, T. E. (1985). Langman's medical embryology, 5'h edition. London: Williams & Wilkins. p. 267. 

In the embryo, the urorectal septum grows into the cloaca creating the separation 
between the rectum and the urogenital sinus. At the place where the septum reaches the 
cloacal membrane, the perineum is formed. The perineal musculature arises from a 
primitive cloacal sphincter muscle, which is probably derived from the ventral portions 
of the third and fourth coccygeal myotomes (Jordan & Kindred, 1948). The appearance 
of the sphincter starts with muscle fibers surrounding both the urogenital sinus and 
anus. Then, some fibers decussate between the two openings. The primitive cloacal 
sphincter begins to divide into an external anal sphincter behind and a sphincter of the 
urogenital sinus in front. When the sinus opens to the outside it differentiates into the 
urethra. Consequently, the ventral part of the urogenital sphincter develops into the 
urethral sphincter and migrates to a deeper plane (Lansman & Robertson, 1992). 

The end of the Mullerian ducts descends along the posterior wall of the 
urogenital sinus and forms the vagina. The dorsal end of the urogenital sphincter 
surrounds the primitive vagina and becomes the bulbocavernosus muscle and probably 
gives rise to the superficial and deep perineal muscles (Popowsky, 1899; Starck, 1965). 
The ischiocavernosis muscle has its origin from the primitive pubic bone and ends near 
the clitoris. 

The muscles of the pelvic diaphragm (levator ani and coccygeus) are derived 
from the third sacral to the first coccygeal segments. The levator ani originates from 
muscles that have a function in tail movement in mammals (Starck, 1965). Probably the 
voluntary anal sphincters and the voluntary muscles of the external genitals are formed 
from these same segments, although these muscles have not been traced back further 
than the cloacal sphincter. On the basis of their comparative anatomy and adult 
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Figure 5. Drawings of the embryological development of the pelvic floor. Reprinted from: Popowsky, 
(1899). 
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innervation, it seems justifiable to assume that the muscles of the pelvic diaphragm and 
the striated musculature of the anus and genital organs are of myotonic origin (Hamilton 
& Mossman, 1972). The development of the pelvic floor muscles and the innervation of 
these muscles is related, with the later following the former (Von Bardeleven, 1899). 

The transverse perineal muscles are embryologically the last muscles to appear 
and most of its development occurs postnatally. These muscles are derived from the 
bulbocavernosus muscle. 

Anatomy and morphology 

Endopelvic fascia 
The endopelvic fascia is made up of fibromuscular tissue consisting of collagen, elastin 
and smooth muscle. It forms a network of sheaths, continuous and interdependent, 
extending from the pelvic floor to the respiratory diaphragm (De Blok, 1982; 
DeLancey, 1994; Retzky, Rogers & Richardson, 1996). The endopelvic fascia anchors 
the organs to the pelvic walls through sheaths and septa, which vary in strength, 
thickness, and composition, depending on the support requirements for the particular 
area. 

Pelvic diaphragm 
The pelvic fascia and viscera are supported by the muscles of the pelvic diaphragm. The 
pelvic diaphragm consists of the levator ani muscles and the coccygeus. The levator ani 
arises from the back of the body of the pubis, from the pelvic fascia on the sidewall of 
the pelvis and from the spine of the ischium. The levator ani can be subdivided 
anatomically into three parts; the pubococcygeus, the iliococcygeus, and the 
puborectalis (Thompson, 1899). 

The coccygeus is a small flat muscle, triangular in shape, which extends between 
the spine of the ischium and the vertebral column. In tailed mammals, the coccygeus is 
strongly developed and moves the tail from side to side. When the tail becomes 
reduced, the muscles are replaced by fibrous tissue (Thompson, 1899). 

Urogenital diaphragm 
The urogenital diaphragm spans the anterior triangle of the pelvic outlet. This fibrous 
layer is laterally attached to the ischiopubic ramus. Medially, the urogenital diaphragm 
fuses with the sidewalls of the vagina and with the perineal body. The anterior portion 
of this diaphragm is connected with the urethra and its musculature (DeLancey, 1994). 

The area between the vagina and the anus is called the perineal body. It fills the 
angle between the lower one third of the vagina and the anal canal. Its top consists of 
fibrous tissue and is continuous with the recto-vaginal septum. Below its top the 
perineal body contains, besides fibrous tissue, smooth muscle and striated muscle. The 
anal side of the wedge is made up of the smooth muscle of the internal anal sphincter. 
The vaginal side of the wedge is mainly made up of striated muscle fibers (Wendell-
Smith & Wilson, 1977). 

The external anal sphincter is a muscular band about 3 cm deep which encircles 
the anal canal (Thompson, 1899). 

10 
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External genital muscles 
The external genital muscles include the superficial transverse perineal muscles, the 
ischiocavernosus, and the bulbocavemosus. The description of these muscles in the 
literature is far from clear. It seems reasonable to suppose that the transverse perineal 
muscles are not independent muscles, but instead part of other muscles in their 
immediate neighborhood. The external genital muscles are regarded as a segmented 
portion of the primitive cloacal sphincter (Thompson, 1899). 

The ischiocavernosus embraces the crus penis and extends along the margin of 
the pubic arch from the sacro-sciatic ligament behind, to the lateral aspect of the penis 
in front. The only difference between the male and female muscle is the size, most 
authors agree that the ischiocavernosus muscle in women is smaller than in men 
(Thompson, 1899). 

The bulbocavemosus in men is composed of two lateral parts. These, which are 
usually but not invariably symmetrical, are united medially by a sagittal tendinous 
raphe. The raphe indicates the line of union of the originally separate halves of the 
muscle, and from this raphe fibers arise on each side. Each half of the muscle consists of 
layers of muscular fibers superimposed upon each other surrounding the bulb of the 
penis, the hinder part of the corpus spongiosum, and in many cases also the body of the 
penis. The bulbocavemosus in women is a composite structure like the corresponding 
muscle in men. It extends from the perineal septum behind to the clitoris and symphysis 
pubis in front, and is situated on the outer aspect of the bulbs of the vestibule and 
Bartholin's glands. Below and internal to the bulb a few fibers are in relation to the 
lower end of the vagina and urethra (Thompson, 1899). 

Neuroanatomy and physiology; the central nervous system 

The central nervous system can be divided into brain and spinal cord, with respectively 
cranial and spinal nerves. It consists of an autonomic and a somatic part. The autonomic 
part can be divided in sympathetic and parasympathetic. Both the autonomic and the 
somatic part have afferent and efferent fibers, often called sensoric and motoric. The 
central nervous system is involved in modulation of both autonomic and somatic 
innervation of the pelvic floor. 

The autonomic system is a division that innervates cardiac muscle, smooth 
muscle, and glands. The autonomic nervous system consists of general visceral afferent 
and efferent fibers that ordinarily function at a subconscious level. Fibers arising from 
the interomediolateral gray column of the twelve thoracic and the first two lumbar 
segments of the spinal cord constitute the sympathetic division of the autonomic system. 
Sympathetic nerves of the pelvic cavity originate in cord levels T5 to L2. 
Parasympathetic fibers originate in spinal segments S2 through S4 (Benson, 1992a). 

The somatic part innervates the skeletal muscles (Benson, 1992a). Muscle tone 
is a primary factor for the pelvic floor to provide support. This tone is maintained by 
skeletal muscle reflex. Muscle spindles are firing through large, fast-conducting afferent 
fibers that carry the signal through the peripheral nerve, which enters the dorsal root. In 
the spinal cord, a synaptic connection is made with a motor neuron in the ventral root. 
The axon of this motor neuron carries the signal through a peripheral nerve back to the 
muscle (Brubaker & Benson, 1996). 
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Pelvic plexus 
The pelvic plexus is composed of both autonomic and somatic pathways. The neurons 
from the sympathetic ganglia join the pelvic parasympathetic nerves and form the pelvic 
plexus. This plexus supplies the upper vagina, bladder, proximal urethra, and lower 
ureter components of the lower urinary tract (Benson, 1992a). 

Efferent branches of the pelvic nerve provide the somatic innervation component 
of the pelvic plexus. The pelvic plexus also innervates the levator ani muscle, with 
supply to the puborectalis being somewhat variable (Benson, 1992a). 

In both urethral skeletal sphincter mechanisms, as well as in anal sphincter 
mechanisms, there is double innervation. In the urethra somatic efferent branches of the 
pelvic nerves innervate the intramural component of the urethral striated muscle. The 
periurethral skeletal muscle, however, is innervated by the pudendal nerve, as is the 
skeletal muscle of the external anal sphincter, perineal muscles, and urogenital 
diaphragm. A dual innervation frequently exists for the puborectalis, adding to 
speculation about its debated embryonic origin, that is, whether it is a part of the levator 
ani complex or the external anal sphincter (Benson, 1992a). 

Pudendal nerve 
The pudendal nerve has both motor and sensory fibers. It is derived from the pelvic 
plexus. The pudendal nerve first divides into the inferior rectal nerve, later into the 
perineal nerve and the dorsal nerve of the clitoris. The inferior rectal nerve supplies the 
external anal sphincter, the lining of the lower part of the anal canal, and the perianal 
skin. Its branches connect with the labial nerves. Alternatively, the inferior rectal nerve 
may arise directly from the sacral plexus and reconnect with the pudendal nerve. 

The perineal nerve divides into posterior labial sensory branches and muscular 
branches. These labial nerves are connected to the skin of the labia and the anterior part 
of the perineum. The muscular branches innervate the anterior portions of the external 
anal sphincter, levator ani, superficial transverse perineal muscle, bulbospongiosus, 
ischiocavernosus, deep transverse perineal muscle, and the urethral sphincter (Lee, 
Meagher & Pemberton, 1996 ; Brubaker & Benson, 1996; Warrell, 1992). 

The dorsal nerve of the clitoris supplies the corpus cavernosum of the clitoris 
(Lee, et al., 1996). 

Stimulation of the pudendal nerve branches provide a continuous resting tonus 
of the musculature. In reaction to an increase in intra-abdominal pressure, firing is 
increased to let the muscle act as an antagonist for this pressure rise. 

Physiology 

The bony pelvis is the superstructure which surround, protects, and supports the soft 
tissues and pelvic viscera. These fused and articulated bones assist in weight bearing, 
locomotion, and transmitting pressure from the upper body to the lower extremities. 
Normally, pelvic contents rest against the pubic symphysis. The muscles and endopelvic 
fascia are structurally adapted to bear intermittent pressure increases (Retzky et al., 
1996). 

Most muscles contain a mixture of both fast and slow-twitch fibers as well as 
intermediate types. However, those muscles involved in the maintenance of posture 
contain a predominance of the slow-twitch type, being required to contract almost 
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continuously against the effects of gravity (Dixon & Gosling, 1994). The pelvic floor 
muscles are a mixture of slow and fast twitch fibers necessary to maintain tonus for 
prolonged periods, combined with an additional rapid increase in muscle activity when 
needed (Warrell, 1992). 

The role of the fascia and ligaments with regard to support can be described as a 
safety net. As long as the levator ani muscles function normally and keep the pelvic 
floor closed, the fascia and ligaments are not under tension. However, during relaxation 
of the levator ani muscles, and in case of damage to these muscles, the ligaments and 
fasciae support the pelvic organs. The urogenital diaphragm located below the levator 
ani muscles, attaches the vaginal wall to the bony pelvis. It also assists in supporting the 
perineal body. As the fascia and ligaments, the perineal body becomes active in support 
during relaxation of the levator ani muscles only (DeLancey, 1994). 

Endopelvic fascia 
The function of the endopelvic fascia is to suspend the viscera over the levator plate of 
the pelvic floor. In a standing woman, the bladder, the upper two thirds of the vagina, 
and the rectum lie in an axis that parallels the pelvic floor. This horizontal orientation is 
critical to the maintenance of organ position. When intra-abdominal pressure increases, 
a perpendicular force is placed on the longitudinal axis of the pelvic viscera, pinning 
these organs against the simultaneously contracting pelvic floor. This prevents any 
oblique force from pushing the organs through the urogenital hiatus. The endopelvic 
fascia also provides support during storage, distention, and evacuation (Retzky et al., 
1996). 

Pelvic diaphragm 
The levator ani muscle exhibits constant resting tone, as does the external anal 
sphincter. In addition, the levators can be contracted to increase pelvic floor closure 
during increases in abdominal pressure. The resting tone of these muscles is critical for 
pelvic support (Williams, Warwick, Dyson & Bannister, 1989; DeLancey, 1994). 
Although the whole levator ani takes part in the formation of the pelvic diaphragm, the 
constituent elements of which it is composed, have a distinguishable function with 
regard to support. The iliococcygeus forms a horizontal sheet that helps support the 
pelvic viscera and has some function in pulling these organs anteriorly towards the 
pubic bones. It acts almost exclusively as a supporting agent. The pubococcygeus 
muscle has considerable bulk and can easily be palpated during pelvic examination as a 
distinct ridge just above the hymeneal ring running along each lateral wall of the pelvis. 
This muscle functions to pull the rectum, vagina and urethra anteriorly towards the 
pubic bones. The pubococcygeus is of the highest functional importance, particularly in 
women. Not only does it support the viscera in both sexes, in women it also has an 
important bearing on the mechanism of parturition. 

Several different functions of the pelvic diaphragm are described. First, with 
regard to the anus and rectum, the pelvic diaphragm functions both as a levator of the 
pelvic floor (Staubesand, 1989) and as a sphincter of the rectum. However, the 
sphincteric action is the more important of the two. It is well known that the ability to 
differentiate gas, liquid, and solid in the anal canal is mediated by nerve endings outside 
the anal wall itself, and probably associated with levator ani musculature (Benson, 
1992a). Second, it has been pointed out that the closure of the vaginal canal is the result 
of the contraction of the pelvic diaphragm. The pubococcygeus pass backwards from 
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the pubis on either side of the vagina, and in consequence, is capable of exerting an 
important lateral compression upon it. In some women the pubococcygeus is greatly 
hypertrophied and forms a prominent muscular ring encircling the rectum and vagina. 
Third, the pelvic diaphragm is active during parturition. The perineum is pulled 
upwards after it has been depressed by the advancing head of the child. Then the levator 
ani contracts and in sweeping the perineum over the face of the child raises it to its 
normal position (Thompson, 1899). 

Urogenital diaphragm 
In early life the human urogenital diaphragm is poorly developed. It acquires its 
characteristic density and strength as a functional development, arising consequent to 
the upright posture (Wesson, 1923; Power, 1948). 

The urogenital diaphragm has, based on the presence or absence of the vagina, a 
different function in men and women. Since in men the urogenital diaphragm forms a 
kind of sheet, the main function is support. It provides lateral attachments for the 
perineal body as well as support for the urethra. However, in women, the urogenital 
diaphragm attaches the vagina and the perineal body to the pelvis. The urogenital 
diaphragm has some constant postural tone (DeLancey, 1994; Franssen, 1995). 

The urethral and anal sphincter assist in the continence mechanism (Thompson, 
1890; Staubesand, 1989). 

The perineal body is the keystone that keeps pelvis and perineum together in the 
ano-urogenital hiatus. By its anterior, posterior and lateral connections to pubis, coccyx 
and ischia, it has great influence on the positions of the visceral canals in these three 
directions (Wendell - Smith & Wilson, 1977). 

External genital muscles 
Contraction of the transverse perineal muscles fixates the central point of the perineum, 
which favors the contraction of the bulbocavemosus. These muscles provide support to 
the deeper transverse perineal muscles. The ischiocavemosus fixes the crura of the penis 
and clitoris to the pelvis and to the urogenital diaphragm. The bulbospongiosus fixes the 
penile bulb in men and the vestibular bulb in women to the urogenital diaphragm. In 
men it also assists in ejaculation (Staubesand, 1989). 

Micturition, sexuality and defecation 
Normal voluntary voiding is controlled by the micturition reflex and characterized by 
urethral sphincter relaxation with subsequent detrusor contraction until the bladder is 
empty. While initiation of the micturition reflex is activated by the higher centers within 
the brain, the continuation and termination process is automatic and controlled by the 
diverse input to the sacral micturition center (S2-S4) from the pudendal, pelvic and 
hypogastric nerves. Initiation of micturition occurs with a decrease in intra-urethral 
pressure due to sphincter relaxation before the parasympathetic impulse through the 
pelvic nerve induces a sustained detrusor contraction. This process is accompanied by 
opening and funneling of the bladder outlet. Generally, detrusor contraction and urethral 
sphincter relaxation are sustained until the bladder is completely empty. During 
termination of voiding, the urethra is emptied by voluntary muscle activity (Jünemann 
&Thüroff, 1994). 

Although the sexual response has been studied more extensively in men, the 
neurologic basis for the sexual response in women has many similarities. Both the 
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sympathetic and parasympathetic systems affect blood vessels, erectile tissue, and 
smooth muscle in the vagina. During sexual stimulation, clitoral erection occurs because 
of blood pooling in the cavernosal tissue. Bulbocavernosus muscle tissues, with fibers 
passing forward on each side of the vagina, cover bulbs of the vestibule and attach 
anteriorly to the corpora cavernosa of the clitoris. Detumescence results from 
contraction of the smooth muscle of the arteries. Such contraction is largely a 
sympathetic effect. During orgasm, a rhythmic contraction of these muscles involving 
the somatic system is present. Thus, parasympathetic, sympathetic and somatic systems 
are intimately involved in the sequence of events (Brubaker & Benson, 1996). 

Proper control of bowel activity requires storage in the rectum, sampling of 
bolus contents (gas, liquid, solid stool) in the anal canal, and elective skeletal muscle 
contraction to return fecal contents back to the rectal reservoir. This requires proper 
function of the internal and external anal sphincters. Sensory nerve function in the anal 
canal is provided by both pudendal and visceral afferent nerves. The internal anal 
sphincter (smooth muscle) contributes for approximately 70% of the closing mechanism 
of the anal sphincter mechanism; it is kept in constant tone primarily by its sympathetic 
nervous system activity. The parasympathetic system causes relaxation, in contrast to 
the effects of the parasympathetic system on the rest of the enteric tract, where 
contraction occurs (Brubaker & Benson, 1996). 

Symptomatology 

The function of the pelvic floor has two major aspects. First, the pelvic floor provides 
support to the organs in the abdominopelvic cavity. Second, the pelvic floor functions as 
doorway by opening and closing its orifices. This is essential for the filling and 
evacuation of bladder and rectum and for proper sexual function. Since the different 
layers of the pelvic floor form an integrated unit, all functional aspects mentioned above 
are represented by each of the different parts of the pelvic floor. 

The main function of the fascia is support. The organs in the abdominopelvic 
cavity, especially the bladder, uterus, vagina and rectum, are fixed to the fascia. During 
the filling phase of the bladder and the rectum, the pelvic floor muscles contract in 
reaction to increase of abdominal pressure. The fascia plays a role, together with the 
pelvic floor muscles, in the evacuation of urine and stool. The anorectal angle and the 
angle of the bladder neck are changed during micturition and defecation, because of 
relaxation of the pelvic floor muscles. With regard to intercourse, the fascia keeps the 
vagina in place when the pelvic floor muscles relax. 

Disturbance of pelvic floor function is often communicated as (a combination 
of) problems with micturition, sexuality and defecation. These complaints can often be 
traced back to an underactive or overactive pelvic floor. Underactivity of the pelvic 
floor muscles may result in urinary and fecal incontinence, genital prolaps, loss of 
sexual feeling, and erectile dysfunction (e.g. Benson, 1992b; Brubaker & Saclarides, 
1996; Colpi, Negri, Nappi & Chinea, 1999). Overactivity of the pelvic floor may lead to 
hesitated micturition, bladder outlet obstruction and eventually urinary retention. Other 
symptoms related to overactivity of the pelvic floor are constipation, irritable bowel 
syndrome (IBS) and obstructed defecation. Sexual problems as vaginismus, vulvar 
vestibulitis, dyspareunia and erectile difficulties may also be a consequence of an 
overactive pelvic floor (e.g. Bernstein et al., 1992; Walker, Gelfand, Gelfand, Green & 
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Katon, 1996; Van der Velde & Van Lunsen, 1997; Claes & Baert, 1993). The 
overactivity of the pelvic floor may explain pain in the genital- and pelvic floor region 
as well. 

Underactivity of the pelvic floor muscles in women is often attributed to nerve 
and muscle damage due to pregnancy and parturition. The mechanism underlying 
overactivity of the pelvic floor has not yet been elucidated. However, the relationship 
between complaints and pelvic floor overactivity has been described in the literature 
(e.g. Duncan, 1878; Segura, Opitz & Greene, 1979). The psychophysiological 
investigation of vaginismus described in this thesis serves as an example of the 
mechanism of pelvic floor overactivity. 
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The diagnosis of vaginismus - Are women with pelvic floor symptoms 
distinguishable from other women with the aid of an anamnestic 
questionnaire? 

In women with vaginismus, a gynecological examination is often performed for 
therapeutic or educational purposes. However, most publications find a completed 
gynecological examination the only acceptable diagnostic criterion. Taking into 
account the psychological impact of a gynecological examination, the opinion about a 
gynecological exam as prerequisite for the diagnosis of sexual dysfunctions is changing. 
This study assessed the possibility of distinguishing women with complaints related to 
pelvic floor dysfunction from women without these complaints. Questionnaires of 111 
women were rated by two observers, resulting in an inter-rater reliability of 79%. 
Twenty-one women were physically examined by a sexologist. The physical examination 
and the questionnaires revealed the same outcome for eighteen women (86%). The three 
cases of disagreement, were not caused by substantial different findings but by the final 
decision whether to interpret the findings as symptoms of pelvic floor dysfunction. 
These findings indicate that an anamnestic questionnaire is a useful instrument for the 
detection of symptoms related to sexual and pelvic floor dysfunction. There is no reason 
to require a gynecological examination as prerequisite for the diagnosis of pelvic floor 
problems. 



Chapter 3 

Introduction 

Although the descriptions of vaginismus in the literature accentuate different details, 
general agreement exists on the involuntary contraction of the pelvic floor muscles and' 
the interference of this contraction with sexual penetration as characteristics for the 
dysfunction. Hardly any attention is paid to the diagnostic procedure of vaginismus. 
Recently, Reissing, Binik and Khalife (1999) underlined that no published studies have 
either examined the validity of vaginismus as a diagnostic entity or investigated the 
reliability of this diagnosis. Between the lines, most publications find a completed 
gynecological examination the only acceptable diagnostic criterion (e.g. Fertel, 1977; 
Bramley, Brown, Draper & Kilvington, 1981; Stanley, 1987; Silverstein, 1989). 
However, from the literature arises the impression that the gynecological examination is 
in most cases used as therapeutic tool, for educational purposes or to observe a woman's 
reaction, "her feelings of fear, guilt, shame or shyness," and her fantasies (Bramley et 
al., 1981, p. 820). Although most studies mention the possibility of physical causes of 
vaginismus, it is at the same time stressed that these are rare. 

A gynecological exam to exclude a somatic cause of the complaints is often 
motivated by the coexistence of dyspareunia. Even in this case, some authors advise to 
leave out or postpone the gynecological examination, or to reduce it to inspection of the 
external genitalia (Van Lunsen, Duyvis & Stam, 1989). 

A gynecological exam as prove of vaginismus is not a valid criterion for the 
diagnosis, since false negative outcomes are predictable. Women with vaginismus who 
are able to relax during a gynecological examination and are able to use menstrual 
tampons are no exception. However, this does not imply that the vaginismus is less 
serious in these women (Beck, 1993; Bezemer, 1989). 

A gynecological exam to exclude other sexual dysfunctions meets with the 
problematic differentiation between the different sexual dysfunctions as described in for 
example the DSM-IV (American Psychiatric Association, 1994). Both vaginismus and 
dyspareunia are not well defined and as a consequence the concepts are interpreted in 
different ways (Meana & Binik, 1994). Moreover, the definition of dyspareunia without 
presence of vaginismus is not relevant for daily practice (Van Lunsen et al, 1989). Van 
Lankveld, Brewaeys, Ter Kuile and Weijenborg, (1995) investigated the possibility of 
distinguishing among women with dyspareunia, vaginismus and mixed sexual pain 
disorder. They concluded that these women have many common characteristics. They 
stated that when a clinician stops the anamnestic interview as soon as for example the 
diagnostic criteria for dyspareunia are met, the presence of other diagnoses may be 
overlooked. Another example is vulvar vestibulitis syndrome in which vaginismus often 
plays a role. Primary vaginismus may be a causal factor in the development of vulvar 
vestibulitis syndrome, and a secondary vaginistic reaction to pain may arise (Schover, 
Youngs, & Cannata, 1992; Ramakers & Van Lunsen, 1997). 

The role of pelvic floor function in these sexual dysfunctions is considered 
increasingly important. Multiple signs of pelvic floor muscle overactivity may be 
present in women with complaints in the pelvic floor region. For example, Abramov, 
Wolman and David (1994) and Goetsch (1996) described that treatment of vulvar 
vestibulitis syndrome was not effective as complaints of vaginismus were not resolved 
first. In vulvar vestibulitis syndrome there is often evidence for overactivity of the 
pelvic floor (De Jong, Van Lunsen, Robertson, Stam & Lammes, 1995; Weijmar 
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Schultz et al. 1996; Bergeron, Binik, Khalife, Meana, Berkley & Pagidas, 1997; 
Ramakers & Van Lunsen, 1997). 

Gradually, the opinion about a gynecological exam as prerequisite for the 
diagnosis of sexual dysfunctions is changing. Taking into account that differentiation of 
the different dysfunctions is not always possible and that overactivity of the pelvic floor 
contributes to dyspareunia, vaginismus and vulvar vestibulitis syndrome, in the majority 
of cases the diagnosis can be found on anamnesis only (e.g. Drenth, 1988, Van Lunsen 
et al. 1989). The gynecological exam can be a traumatic experience by itself, has an 
enormous psychological impact and should be performed on strong explicit medical 
indication only (e.g. Bezemer, 1989; Pedersen & Mehl, 1992). Vaginismus should be 
freed from the narrow minded medical approach of vaginismus as a vaginal spasm, with 
success of treatment defined as successful penetration or pregnancy (Sjenitzer, 1980; 
Ward &Ogden, 1994). 

If a questionnaire turns out to be a useful instrument to distinguish women with 
pelvic floor complaints from women without these complaints, a gynecological or 
physical examination can be postponed to the most optimal moment for the patient. In 
this study we assessed the possibility to determine the presence of pelvic floor 
complaints by the use of an anamnestic questionnaire. We investigated the agreement 
between subjective report of the women, physical examination and the answers to the 
questionnaire. 

Methods 

Subjects 
Subjects were 111 women with or without pelvic floor complaints who were willing to 
participate in research on vaginismus. Forty-six women reported they were suffering 
from vaginismus and 65 were control subjects. Ages ranged from 18 to 48 years, with a 
mean of 24,7 (SD = 6.1). The mean age of the subgroup of women (N = 21) who 
underwent the physiological examination was 29,1 years (SD = 7.3). 

Procedure 
Before participation in one of the studies, women filled out questionnaires about pelvic 
floor function and sexual functioning. These questionnaires were used for the diagnostic 
procedure and to decide if women met the inclusion criteria for the study on 
vaginismus. 

In one of the studies, a physical examination was part of the experimental 
procedure. Twenty-one women were seen and physically examined by an experienced 
medical trained sexologist, who was blind for the answers to the questionnaires. During 
this physical examination, muscle volume, muscle tone, voluntary control over pelvic 
floor muscles, and relaxation were assessed. The visit to the sexologist resulted in a 
statement about the presence of a sexual dysfunction and/or pelvic floor problems. 

Scoring of data 
Two independent raters assessed the questionnaires to determine whether, according to 
the questionnaire, there were problems with pelvic floor function. Women were divided 
in three groups; a control group with no pelvic floor complaints, a group with 
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complaints related to one of the openings in the pelvic floor, and a group with 
complaints related to more than one opening of the pelvic floor. 

To determine the inter-rater reliability, kappa (K) was calculated. Kappa is a 
coefficient of inter-judge agreement for nominal scales, taking into account the amount 
of agreement to be expected by chance. It is interprétable as the proportion of joint 
judgements in which there is agreement, after chance agreement is excluded (Cohen, 
1960; Veldhuyzen van Zanten & Hijdra, 1988). 

The diagnosis of the sexologist was compared to the diagnosis of the raters of 
the questionnaire and to the subjective report of the women. 

Results 

Questionnaires 
The rating of the observers of the 111 questionnaires are presented in Table 1. 
Agreement existed about 38 women in category 1 (no pelvic floor complaints), 24 
women in category 2 (complaints related to one of the openings in the pelvic floor),'and 
33 women in category 3 (complaints related to more than one opening of the pelvic 
floor). The rating of the observers differed in 6 cases. The inter-rater reliability was K= 
0.79, indicating that of the agreement that possibly could be reached above chance 79% 
is realized. 

Rater 2 Total 
Category 1 2 3 

Rater 1 1 38 3 0 41 Rater 1 
2 5 24 5 34 

Rater 1 

3 0 3 33 36 
! Total | 43 30 38 N= 111 

Table 1. Rating of two observers of 111 questionnaires. 

Physical examination 
Twenty-one of the women underwent a physical examination. Based on history and 
physical examination fourteen women were diagnosed as having a sexual or pelvic floor 
dysfunction. Seven were women without symptoms of sexual or pelvic floor 
dysfunction. 

Agreement between physical examination and questionnaires 
The physical examination and the questionnaires revealed the same outcome for 
eighteen of the twenty-one women (86%). In all three cases of disagreement, the 
physical examination showed no abnormalities, while the questionnaires indicated 
symptoms related to one of the openings of the pelvic floor. About one of the cases 
there had been disagreement between the observers with one observer indicating no 
sexual or pelvic floor symptoms. 

The first case is a women who reports on the questionnaire to have vaginistic 
reactions at every attempt of penetration. She is able to use menstrual tampons, but has 
never had sexual intercourse, despite her wish to have so. During the gynecological 
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exam no vaginistic reaction is seen and voluntary control over pelvic floor muscles is 
good. The second case reports problems related to pelvic floor function, with symptoms 
as urinary frequency, problems with defecation and dyspareunia in half of the attempts 
of coitus on the questionnaire. During the physical examination a light tendency to a 
continuous overactivity of the pelvic floor was seen, however, in the final decision both 
sexual and pelvic floor function were considered as normal. In the third case, the reason 
for disagreement between the observers was the severity of the presented pelvic floor 
problems. This women reported some urinary frequency, urinary incontinence and a 
tendency to hold urine on a infrequent basis. The urinary frequency was also noted 
during the physical examination. 

Agreement between physical examination, questionnaires and subjective report 
Again there were three cases of disagreement between subjective report and physical 
examination. Two of these cases are women discussed before (case 1 and case 2). They 
subjectively reported complaints of vaginismus. The third woman made herself known 
as control subject (case 4). However, physical examination revealed a functional 
overactivity of the pelvic floor muscles in this woman. In addition, the questionnaires 
showed signs of urinary frequency, hesitation, post-void residual urine, and tendency to 
hold urine. 

There was disagreement between the subjective report and the questionnaires in 
the third case described above. 

Discussion 

Investigation of sexual and pelvic floor complaints with the aid of an anamnestic 
questionnaire resulted in high inter-rater reliability. Agreement between a diagnosis 
based on pelvic floor examination and the questionnaires was high. More important, the 
few cases of disagreement, were not caused by substantial different findings but by the 
final decision whether to interpret the findings as symptoms of pelvic floor dysfunction. 
No new somatic causes of the presented symptoms were found during the physical 
examination. 

These findings indicate that an anamnestic questionnaire is a useful instrument 
for the detection of symptoms related to sexual and pelvic floor dysfunction. Although 
the advantages of a physical or gynecological examination remain, there is no reason to 
require such examination as prerequisite for the diagnosis of pelvic floor problems. 
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4 
Reproducibility of vaginal surface electromyography of the pelvic 
floor; a comparison of women with and without vaginistic reactions 

To be able to investigate changes in muscle activity in women with vaginismus a 
research method is required that is both reliable and acceptable for the use in women 
with complaints related to the pelvic floor muscles. Electromyography may be suitable 
for this goal. This study assessed the reproducibility of vaginal EMG measurements of 
the pelvic floor muscles during rest and muscle exercises. Results of fifty-five women 
who performed on different days six short flick contractions and three ten second hold 
contractions were analyzed. There were no differences in baseline or amplitude of the 
contractions between exercises. We conclude that vaginal surface EMG is a reliable 
measurement method for the detection of changes in muscle activity. 
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Introduction 

Most descriptions of diagnostic criteria for vaginismus include a muscle spasm of the 
pelvic floor muscles that surround the vagina (e.g. American Psychiatric Association, 
1994; World Health Organization, 1992). However, there is no empirical evidence for 
this muscle spasm and in most women with vaginismus it has never been confirmed 
(Reissing, Binik & Khalife, 1999). To be able to investigate changes in muscle activity 
in women with vaginismus, a research method is required that is both reliable and 
acceptable for the use in women with complaints related to the pelvic floor muscles. 
Electromyography may be suitable for this goal. 

Electromyography requires the placement of an electrode as close as possible to 
the source of the signal to be able to detect the electrical potentials of depolarizing 
muscle membranes. This electrode can be placed intra-muscular or on the skin or 
mucosa overlying the muscle. A surface electrode is easier to place and more 
comfortable for the patient but registers activity of a greater underlying area and is not 
able to register activity of a specific muscle (Siroky, 1996). Vaginal surface electrodes 
record activity of the pelvic floor muscles through the vaginal mucosa. These 
measurements are comparable to those derived from peri-urethral needle recordings 
(Lose, Tanko, Colstrop & Andersen, 1985). 

Vaginal surface electromyography of the pelvic floor has advantages and 
disadvantages. The main advantage is the non-invasive aspect of the measurement. By 
using a vaginal plug device with stainless steel electrodes embedded in its surface (e.g. 
Biotechnologies, Inc., Stafford, PA), shaving and abrading the skin in the perineal area 
can be avoided. The main disadvantage, with regard of the use in women with 
vaginismus, is the exclusion of women who are not willing or able to insert a probe in 
their vagina. 

When using surface EMG, the EMG-signal itself serves as an important criterion 
for the EMG registration. The signal has to be powerful, with a good signal /noise ratio, 
and has to be reproducible during contraction of the muscle. Contamination with 
activity of surrounding musculature has to be minimized (Franssen, 1995). To be valid 
as a measurement method in experimental settings, the changes in pelvic floor EMG 
should be caused by the experimental manipulation. If so, pelvic floor EMG could be an 
effective measure to detect specific changes in muscle activity. The reproducibility of 
the measurements gives information about the reliability of the method. 

Several studies investigated the reproducibility of surface EMG. Both 
contraction and relaxation of muscle groups can be reliably established (e.g. Basmajian 
& De Luca, 1985; Giroux & Lamontagne, 1990; Veiersted, 1991). Surface EMG of the 
pelvic floor muscles was investigated by Thorp, Bowes, Droegemueller, and Wicker 
(1991). They used a vaginal acrylic plug to investigate pelvic floor muscle activity in 
healthy women. They found a mean baseline of 1.8 uV (SD = 1.08) for vaginal flick 
contractions and 2.1 uV (SD = 0.97) for vaginal ten second hold contractions. During 
exercises, the mean contraction was 11.7 uV (SD = 3.67) for the flick and 9.0 uV (SD 
3.16) for the hold contractions. They repeated the measurement in 8 women and found 
high correlations between the exercises (r = 0.89 to 0.96). The authors concluded that 
results of the measurements taken at different times were reproducible. 

However, in a later study Thorp, Jones, Wells and Ananth (1996) found a 
difference between two sessions of pelvic floor muscle exercises on the EMG 
measurements, indicating an increase in activity during the contractions of the second 
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session. They concluded that the vaginal EMG test is not useful for research or clinical 
practice because of the wide ranges and the high standard deviation found in healthy 
volunteers during flick and sustained contractions. 

This study addresses the reproducibility of baseline values and voluntary 
contractions of the pelvic floor muscles, measured with a vaginal surface EMG device 
developed by Perry (1987). The aim is to investigate the usefulness of this kind of 
measurement in women with vaginismus. The evaluation of the reproducibility was 
based on the results of two measurement sessions. We expected no differences in 
baseline or between contractions of the different experimental sessions. With regard to 
within-subject aspects of the measurements, we suppose, based on the lack of feedback 
about their performance, some variation in performance of the muscle exercises. 
Although this variation may occur both during and between sessions, we don't expect 
this variation to cause substantial differences. 

Methods 

Subjects and setting 
Data of subjects who participated in two different studies were used. Subjects were 
women with no history of pelvic floor problems (N = 11 ) and women with vaginistic 
reactions (N = 44). The women with vaginismus met the criteria of the Diagnostic and 
Statistical Manual of Mental disorders (DSM-IV). All women in the vaginismus group 
had been diagnosed by a general practitioner or a gynecologist earlier. The diagnostic 
procedure included a physical examination. All but one control subject underwent a 
gynecological exam, with normal results. None of the control subjects had a history of 
sexual or pelvic floor problems, and all were able to insert menstrual tampons without 
difficulty. All women in the control group had experienced vaginal intercourse. All 
women were nullipara. Subjects were not tested during menstruation. During the first 
experimental session, women signed an informed consent form. Subjects were assured 
confidentiality, anonymity and the opportunity to withdraw from the experiment at any 
time. 

Procedure 
Prior to their scheduled experimental appointments, subjects were given written 
information on all experimental procedures. During the first individual appointment 
they read and signed an informed consent form. The experimenter then placed pellet 
electrodes on the abdominal and adductor muscle groups. Women inserted a vaginal 
probe and placed pellet electrodes on the gluteal muscles in private. During the 
experiment women were in supine position. After an adaptation period of 5 minutes, 
baseline values were measured during 30 seconds. Subjects then performed 6 short flick 
contractions. They were instructed to perform short but maximal contractions with their 
pelvic floor muscles. A beep was used as signal to start each contraction. Then they 
were instructed to perform a maximal contraction with their pelvic floor muscles after 
the beep and to hold this contraction ten seconds, until the second beep. They performed 
3 ten second hold contractions with their pelvic floor muscles. They were instructed not 
to use other muscle groups. After a resting period and another baseline measurement, 
women repeated these exercises. They were now allowed to contract other muscles 
groups that may influence the contraction of the pelvic floor muscles. Then they 
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performed two sets of exercises for the surrounding muscle groups that are beyond the 
scope of this article. After an exit-interview an appointment for a second session was 
made. The first and second session consisted of the same exercises. 

Physiological recordings 
Depth and placement of the vaginal EMG device is controlled by the shape of the 
device, which has a bulb on the end. Subjects were instructed to insert the probe such 
that the bulb would touch their labia. Before use, the probe and pellet electrodes were 
sterilized in a solution of Cidex activated Glutaraldehyde (Geer, 1980). 

Since B0 and Stien (1994) found pelvic floor muscle activity during voluntary 
contraction of the adductor, gluteal and abdominal muscle groups, surface electrodes 
were used to register abdominal, gluteal and adductor muscles group activity. Bipolar 
EMG recordings were made by means of Ag-AgCl pellet electrodes (5mm detection 
surface). The electrodes were placed in accordance with the instructions of Fridlund and 
Cacioppo (1986) and Zipp (1982). 

Vaginal EMG was measured using a highly sensitive AC front-end with variable 
amplification factor ranging from A = 1000 to A = 7000, used at A = 1000. The other 
EMG-signals (abdominal, adductor and gluteal muscle regions) used standard DC front-
ends with a variable amplification factor ranging from A = 1000 to A = 7000, these 
front ends used at A = 1000. All front-ends were coupled through an isolation amplifier 
to a contour follower, using a 25msec time constant. The different signals were fed to a 
computer through a Keithley 570 Measurement and Control System, controlled and 
timed with a custom-build MsDos program. 

All EMG signals were recorded continuously during baselines and during 
muscle exercises. EMG signals were recorded using a preamplifier with a frequency 
range of 1 Hz - 1000Hz, and a gain of 1000. The output of this amplifier was lead to a 
variable-gain contour follower with the time constant set at 25 msec, and the gain set at 
60 for the pelvic floor and 30 for the surrounding muscle groups, resulting in an overall-
gain of respectively 60,000 and 30,000. The output of the contour follower (commonly 
referred to as 'integrated EMG') was sampled at a rate of 10 samples per second using a 
personal computer (IBM compatible 80486/33) and a Keithley System 570 for 12-bit 
analogue/digital conversion, with an input range of -/+ 5 volt. All physiological 
measures were recorded on a WEKAGRAPH OEM 821060 thermo writer (paper speed 
100mm/min.). 

Data reduction and analysis 
Baseline measurements were averaged over 30 seconds. Changes in EMG were 
calculated as the difference in |iV from the preceding baseline. The six short flick 
contractions and the three 10 second hold contractions were averaged resulting in a 
mean for the flick and a mean for the sustained contractions. Standard deviations were 
calculated. Differences in means between testing sessions with standard errors were 
computed. Paired t-tests (two tailed) were used to compare means between testing 
session. P < 0.05 was considered significant. Spearman's rho (p) was computed for 
within-subject rank correlations. 

The BMDP 4V program (1990 edition) was used to investigate differences 
between women with and without vaginistic reactions. The BMDP 3D program was 
used for matched t-tests, and the 6D program for correlations. 
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Results 

Subjective report 
All women reported that insertion of the vaginal device was possible without pain or 
discomfort. Women reported they felt more relaxed during the second experimental 
session because they had a better idea about what to expect of the experimental 
situation, the insertion of the vaginal probe, and the exercises. 

Women with and without vaginismus 
There were no differences in amplitude of the baseline measurements (first session: 
F (1,53) = 0.07,/? = 0.79; second session (F(l,53) = 0.35,/? = 0.56) or the contractions 
(first session: flick contractions F (1,53) = 1.56, p = 0.22; sustained contractions 
F (1,53) = 0.19,/7 = 0.67; second session: flick contractions F (1,53) = 1.10, p = 0.30; 
sustained contractions F (1,53) = 0.47, p = 0.50) between the women with and without 
vaginistic reactions. For that reason the data of the two groups were merged for further 
analyses. To allow inspection of the data of women with and without vaginismus, 
scatterplots of the baselines, flick- and sustained contractions are presented in Figure 1. 

Between-session test-retest reliability 
Results of the muscle exercises for the pelvic floor muscles only are presented in 
Table 1. There were no differences in baseline or amplitude of the contractions between 
the first and the second investigation. The correlation between the baselines (r = 0.72, 
p < 0.001), flick contractions (r = 0.84,/? < 0.001) and sustained contractions (r = 0.90, 
p < 0.001) of the first and second experimental session was satisfactory. 

mean in uV SD in uV range in uV 
base first 1.56 0.86 4.44 
base second 1.49 0.82 3.40 
flick first 4.02 2.85 15.36 
flick second 3.89 2.56 14.03 
hold first 3.98 4.15 26.37 
hold second 3.70 2.97 17.98 

coefficient of 
variation 

difference in means 
in uV 

P 

diff base 8.92 0.07 0.41 
diff flick 12.35 0.13 0.55 
diff hold 6.95 0.28 0.29 

Table 1. Pelvic floor muscle activity during exercises for pelvic floor muscles only. 

Although subjects were instructed not to use other muscle groups during the 
exercises, more than half of the women showed some activity in at least one of the 
measured muscle groups. However this activity was negligible compared to the activity 
of these muscle groups during the other sets of exercises. Only twenty-one women 
showed no difference from baseline for the surrounding muscle groups. Their results are 
presented in Table 2. The results of this sub-group did not differ from the data of the 
women who did show some muscle activity. 
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Figure 1. Scatterplots of the baselines, flick- and sustained contractions. 
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mean in uV SD in uV range in uV 
base first 1.59 0.75 2.56 
base second 1.50 0.73 2.60 
flick first 3.65 1.45 5.25 
flick second 3.67 1.81 7.20 
hold first 3.45 1.81 6.06 
hold second 3.60 2.16 8.23 

coefficient of 
variation 

difference in means 
in n"V 

P 

diff base 7.62 0.09 0.55 
diff flick -63.90 0.02 0.94 
diff hold -10.18 0.15 0.66 

Table 2. Pelvic floor muscle activity of a subgroup (N = 21) who showed no activity of surrounding 
muscle groups during the exercises for pelvic floor muscles only. 

Results from the second set of exercises, when women were allowed to use other 
muscles to increase the pelvic floor contractions are reported in Table 3. There was 
more pelvic floor muscle activity during the exercises with surrounding muscle groups 
compared to the activity during the exercises for the pelvic floor muscle only (first 
session: flick contractions: t (54) = -4.94, p < 0.0001, sustained contractions: 
t (54) = -4.92,p < 0.0001; second session: flick contractions: t (54) = -5.24,p < 0.0001, 
sustained contractions: t (54) = -5.33, p < 0.0001). Again, there were no significant 
differences between the first en second session in baseline level or amplitude of the 
contractions. 

mean in uV SD in uV range in uV 
base first 1.29 0.71 3.20 
base second 1.35 0.70 3.28 
flick first 5.24 3.70 19.61 
flick second 5.12 3.38 18.28 
hold first 5.65 4.38 19.60 
hold second 5.26 3.78 17.31 

coefficient of 
variation 

difference in means 
in uV 

P 

diff base -9.93 -0.06 0.46 
diff flick 12.82 0.12 0.57 
diff hold 5.78 0.39 0.20 

Table 3. Pelvic floor muscle activity during exercises for the pelvic floor muscles. Other muscle groups 
may be used to support the pelvic floor muscle contractions. 

Within-subject test-retest reliability 
Within-session inspection of data per person revealed variation in amplitude of the 
repeated contractions. Between sessions, for some women differences in means of 
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pelvic floor muscles activity were found (flick contractions N = 8, sustained 
contractions N = 3). Based on the fact that group correlations between the two sessions 
were reasonable strong, within-subject rank correlations were computed to get more 
insight into the meaning of the differences. These correlations were high (range 
p = 0.58 - 1.00, median flick contractions p = 0.917; median sustained contractions 
p = 0.924). Figure 2 shows a representative example of the within-subject differences. 

b. 

Figure 2. Example of the exercises of one subject during the first (a) and second (b) experimental session. 

Discussion 

We assessed the usefulness of vaginal surface EMG as measurement method in women 
with vaginismus and showed reproducibility of baselines, flick contractions and 
sustained contractions. Women with and without vaginismus were instructed to contract 
their pelvic floor muscles, and they did. There were no group differences found in either 
baseline or amplitude of the flick and sustained contractions between sessions. 
However, some within-subject differences in muscle activity during performance of the 
exercises were found. As was demonstrated with the rank correlations, these differences 
consisted of variation within a set of repeated contractions and of maximal amplitude 
between the two sessions. 
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The pelvic floor developed from a muscle group primarily responsible for tail 
waggling in quadrupeds, to a group of muscles that support the weight of the pelvic 
contents and resist intra-abdominal pressure during stress in biped humans (Norton, 
1994). Both resting tone and voluntary contraction are important for its daily function. 
When investigating the pelvic floor, both fast-twitch fibers, necessary during acute 
stress, and slow-twitch fibers, providing constant tone, have to be tested. A series of 
short contractions is comparable to daily activity of the pelvic floor muscles. 
Combination with sustained contractions gives complete information about the 
condition of the pelvic floor (Fay, Jones & Porter, 1976). 

As is described by Fay et al. (1976) it is difficult to obtain truly maximal pelvic 
floor contractions. This is clearly demonstrated during a reflex contraction (e.g. when 
coughing) which evokes still more pelvic floor activity, suggesting that even during the 
maximum voluntary contractions many motor units are held in reserve. Although reflex 
activity plays a dominant role in vaginistic reaction, the voluntary contraction is 
important as well. As is known from other pelvic floor function like for example the 
maintenance of continence, voluntary activity of the pelvic floor muscles should be 
considered part of a control strategy (Fay et al., 1976). 

Since the aim of the study was to investigate the usefulness of this measurement 
method in a group of women with vaginismus, no external feedback about the 
performance of the exercises was given during the experimental sessions. For this 
reason only internal cues could be used during the exercises. These cues or the 
interpretation of these cues may vary on different days and be influences by for example 
motivation. We suppose that in a following study, the results could be improved by 
feedback and encouragement during the experimental session. 

Despite the fact that the contractions were not exactly identical, the amplitude of 
the contractions indicated that women tried to reach a personal performance level, and 
succeeded. Despite individual differences in ability to perform the exercises, the results 
did not support the idea that a lack of voluntary control over pelvic floor muscles is a 
characteristic of women with vaginismus as is for example proposed by Hall (1952). 

We conclude that the vaginal EMG measure and surface measures of abdominal 
and adductor muscles can be easily applied and will result in stable and reliable data. 
This measurement technique is useful for the detection of changes in pelvic floor 
muscle activity. 
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Voluntary control over pelvic floor muscles in women with and 
without vaginistic reactions 

The ability to voluntarily contract and relax the pelvic floor muscles may differentiate 
women with and without vaginistic reactions. This was investigated using intravaginal 
surface electromyographic (EMG) recordings of the pelvic floor muscles and EMG 
measurements of the surrounding muscle groups, during muscle exercises. Sixty-seven 
physician- or self-referred women with vaginismus and 43 control subjects participated. 
They performed six short flick contractions and three 10-second holding contractions. 
No difference in baseline was found between groups, indicating a comparable level of 
relaxation. There was no difference between groups in performance of the exercises. As 
the women with vaginistic reactions do not have less voluntary control, treatment 
should not be based solely on an increase in control. 



Chapter 5 

Introduction 

Vaginismus is defined as an involuntary contraction of the muscles of the outer third of 
the vagina. The contraction interferes with coitus and occurs during attempts at 
penetration with for example a penis, finger, speculum or menstrual tampon (American 
Psychiatric Association, 1994). The muscles involved in these contractions - the pelvic 
floor muscles - surround the urethra, vagina and anus. They are under voluntary control 
and, among others, play a role in holding urine and feces when there is an urge to void 
or defecate. However, the pelvic floor muscles can also contract involuntarily, as is 
shown during orgasm (Perry & Whipple, 1981) or during vaginistic reactions. These 
latter contractions are spastic, as opposed to the rhythmic contractions during orgasm 
(Fertel, 1977). 

Despite the growing interest in the pelvic floor muscles and their function, little 
is known about the characteristics of pelvic floor muscle activity in women with 
vaginistic reactions. In the literature, lack of control over these muscles is often 
suggested as one of the explanatory factors of vaginismus (e.g. Fordney, 1978). For 
example, Barnes, Bowman and Cullen (1984) suggested that patients with vaginismus 
have a faulty perception of vaginal muscle tone. According to the authors, these women 
fail to distinguish between a relaxed state and spasm and are unaware that tone can be 
altered voluntarily. Since the early 1940s an increase in voluntary control over the 
pelvic floor muscles is seen as one of the important parts of therapy (Malleson, 1942; 
Hall, 1952). So-called 'Kegel-exercises' - exercises to contract and relax pelvic floor 
muscles - are often advised (Colgan & Beautrais, 1977; Fertel, 1977; Barnes et al., 
1984), but controlled studies on the effect of voluntary pelvic floor muscle control on 
vaginistic reactions have not so far appeared. 

The aim of this study was to investigate voluntary control over pelvic floor 
muscles in women with and without vaginistic reactions. Voluntary control is defined as 
the ability to contract and relax the muscles when asked to do so. The exercises in this 
experiment consisted of short flick contractions, 10-second holding contractions and 
gradual contractions. As the activity of surrounding muscle groups may contribute to 
pelvic floor activity (B0 & Stien, 1994; Shortle & Jewelewicz, 1986), gluteal, adductor 
and abdominal muscle activity was also investigated. 

If lack of voluntary control is an important contributing factor to vaginistic 
reactions, we expect women with such reactions to have less voluntary control over the 
pelvic floor muscles than women without them. 

Patients and Methods 

The subjects were 67 physician- or self-referred patients with vaginismus and 43 control 
subjects with no sexual or pelvic floor complaints. The mean age was 25 (SD = 6), 
ranging from 18 to 45 years. Almost all subjects (N = 107) had a heterosexual 
orientation, 2 considered themselves to be homosexual and 1 reported being bisexual. 
Forty-six women had a steady relationship with a mean duration of 3.4 years (SD = 
3.7). All the women were nulliparous and premenopausal. 

The women with vaginismus met the criteria of the Diagnostic and Statistical 
Manual of Mental disorders (DSM-IV)(American Psychiatric Association, 1994). These 
are (1) a recurrent or persistent involuntary contraction of the perineal muscles 
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surrounding the outer third of the vagina on an attempt at penetration with a penis, 
finger, tampon or speculum; and (2) marked distress or interpersonal difficulty due to 
the vaginistic reactions. The control subjects had no history of sexual and pelvic floor 
problems; they were able to insert menstrual tampons without difficulty. Forty women 
of the control group (93%) were experienced with vaginal intercourse. The inclusion 
and exclusion criteria were checked in a questionnaire assessing both pelvic floor and 
sexual function. For this paper this questionnaire was used to assess micturition and 
defecation behavior. 

Fifty-five of the women in the vaginismus group (82%) had been diagnosed 
earlier by a general practitioner or a gynecologist, including a physical examination. Of 
the control women, 21 (49%) had had a gynecological examination, all without 
abnormal findings. 

Setting and apparatus 
Pelvic floor muscle activity was measured using an intravaginal surface EMG device 
(Perry, 1987) consisting of an acrylic plug with three electrodes lengthwise embedded 
in its surface. The electrodes were 3 cm in length and placed at 3, 6 and 9 o'clock. The 
device is 5 cm long. It was sterilized in a solution of Cidex-activated glutaraldehyde 
before use (Geer, 1980). Bipolar surface EMG recordings of surrounding muscle groups 
were made by means of Ag-AgCl pellet electrodes (1cm2 contact area). 

All EMG signals were recorded continuously during baselines and muscle 
exercises. EMG signals were recorded using a preamplifier with a frequency range of 
1Hz - 1000Hz, and a gain of 1000. The output of this amplifier was led to a variable-
gain contour follower with the time constant set at 25 msec, and the gain set at 60 for 
the pelvic floor and 30 for the surrounding muscle groups, resulting in an overall-gain 
of respectively 60,000 and 30,000. The output of the contour follower (commonly 
referred to as 'integrated EMG') was sampled at a rate of 10 samples per second using a 
personal computer (IBM compatible 80486/33) and a Keithley System 570 for 12-bit 
analogue/digital conversion, with an input range of -/+ 5 volt. All physiological 
measures were recorded on a WEKAGRAPH OEM 821060 thermo writer (paper speed 
100mm/min.). To verify the accuracy of the measurements, the raw EMG of the pelvic 
floor was sampled at 100 Hz. Offline integration of this signal showed no significant 
difference from the output of the contour follower sampled at 10 samples per second. 
Therefore, the contour follower output was used for analysis. 

Procedure 
Subjects either responded to an advertisement in a women's magazine or newspaper or 
were referred by their therapist. They received written information about the procedure 
and were invited for an interview. During the interview the experiment was explained 
and questions were answered. Subjects were assured privacy, anonymity and 
confidentiality, and it was stressed that they could withdraw from the experiment at any 
time. They were asked to fill out questionnaires about their sexual and pelvic floor 
history and function. Women who were willing to participate signed a written informed 
consent form. Subjects were tested individually, but not during menstruation. At the 
beginning of the experimental session, the subject was asked to empty her bladder. 
Surface electrodes were then placed on the abdominal and adductor muscle groups. 
When the experimenter had left the room, the subject inserted the vaginal device, 
attached the electrodes to the gluteal muscles and redressed. Depth and placement of the 
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va .ginal device were controlled by its shape, the end of the device consisting of a 
circular plate. Subjects were instructed to insert the probe with the cable at the 12 
o'clock position such that the plate would touch the labia. All electrodes were placed 
according to the instructions of Fridlund and Cacioppo (1986), Basmajian (1989), and 
Zipp (1982). When she was ready she was asked to take a supine position and the 
correct attachment of the electrodes was tested by contractions of the different muscle 
groups. 

After a relaxation period (5 min) and a first baseline measurement (30 sec) of all 
recorded muscle groups, the subject was asked to perform six flick contractions with her 
pelvic floor muscles, and then to perform 10-second holding contractions. Following 
these exercises there was a second baseline measurement, followed by a resting period. 
During this first group of exercises the subject was instructed to use the pelvic floor 
muscles only. The same exercises were repeated with the subject allowed to use other 
muscle groups that may also support the pelvic floor muscles. The third and fourth sets 
of exercises focused on the adductor muscle group and abdominal muscle groups 
respectively, and the subject was asked not to contract other related muscle groups. An 
exit-interview inquired upon subjective experiences and feelings about the experiment. 

An appointment for a second experimental session was made, during which the 
four sets of exercises were repeated. The results of the first experimental session were 
not analyzed but used to adjust the situation to make the subjects feel more comfortable 
and relaxed. 

Data reduction, Scoring and Data analysis 
All EMG data were entered into a computer program developed at our laboratory that 
enabled off-line graphical inspection of the raw data. For each baseline recording 
responses were averaged over the entire 30 second period, resulting in one baseline 
score (mean baseline in uVolf) per baseline recording. Muscle activity was calculated as 
a computer-detected change from the preceding baseline. 

The BMDP 4V program (BMDP Statistical Software, 1990) was used for the 
analysis of variance. The Greenhouse-Geisser epsilon procedure was applied to the 
repeated measures ANOVAs to correct for the violation of the sphericity assumption in 
repeated measures designs. 

Statistical power was computed (Cohen, 1977). Expecting a medium effect size 
(S = .50) with a = 0.05, the power was 0.83. 

Results 

Subjective report 
The women with vaginistic reactions, as well as those in the control group, reported that 
they felt comfortable during the experiment, with no pain or discomfort due to insertion 
of the vaginal probe. Compared to the women in the control group, those with vaginistic 
reactions expected the experiment to be worse; in particular they expected more 
discomfort from inserting the vaginal device. Subjects indicated that the instructions for 
the exercises were clear, and most of them found it easy to perform them as instructed. 
Although the subjects felt they were able to contract their pelvic floor muscles, almost 
half indicated that it was difficult to do so without significant contraction of the 
surrounding muscle groups. 
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Baseline 
A 2 x 4 (group x trial) repeated measures ANOVA was computed to investigate 
differences in baseline levels of the pelvic floor muscles. There was no difference in 
baseline between groups (F (1,108) = 0.47, p = 0.49). The mean baseline was 
1.36 nVolt(SD = 0.82). 

Figure 1 shows a main effect for baseline, indicating a decrease in baseline over 
time (F (5.19,560.96) = 13.52, p < 0.0001). 

uV 
mean baseline of all women 
before the four sets of 
exercises 

sets of exercises 

Figure 1. Decrease in baseline, measured before the four different groups of exercises. 

Figure 2. EMG registration of pelvic floor activity during the exercises. 
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Exercises 
To investigate the flick contractions of the pelvic floor muscles, a 2 x 6 (group x trial) 
repeated measures ANOVA was computed using change from baseline in uVolt. No 
significant differences were found, indicating that the short flick contractions were 
equal in amplitude (mean control group = 4.48 uVolt, SD = 2.4 uVolt, mean patient 
group = 3.7 uVolt, SD = 2.6 uVolt). An effect for trial (F (3.05,329.42) = 3.83, 
p < 0.01) was significant, indicating a decrease in contraction amplitudes over time. The 
mean pelvic floor activity decreased from 4.04 uVolt for the first contraction to 
3.85 uVolt for the sixth. 

A 2 x 3 (group x trials) repeated measures ANOVA was computed for the 10-
second holding contractions, and no difference was found in amplitude between the two 
groups. As before, the contraction amplitudes decreased over time 
(F (1.87,201.62) = 4.9, p < 0.001). 

An example of the pelvic floor EMG recording of the exercises is given in 
Figure 2. 

gluteal muscles 

abdominal muscles 

adductor muscles 

pelvic floor (integrated) 

signal 

( » M M 
pelvic floor (raw-EMG) 

Figure 3a. Illustration of the effect of surrounding muscle groups on pelvic floor muscle activity. Activity 
during the exercises for pelvic floor muscles only. 
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Figure 3b. Illustration of the effect of surrounding muscle groups on pelvic floor muscle activity. Results 
of the same women during the exercises for pelvic floor muscles and surrounding muscle groups that may 
attribute to the pelvic floor muscle activity. 

Surrounding muscle groups 
When pelvic floor exercises were performed while other supporting muscle groups were 
used as well, the mean amplitude of the contraction increased. However, there were no 
differences between groups in amplitude of the short or long contractions. The 
amplitude of the abdominal and adductor muscle groups during the exercises for pelvic 
floor muscles did not differ between groups. The effect of the surrounding muscle 
groups is illustrated in Figure 3. 

Relaxation 
As indicated by the main effect for baseline (see Figure 1), the instruction to relax as 
much as possible did not result in the lowest activity possible. Just as a high baseline 
level interfered with the ability to perform the exercises, as is shown in Figure 4, 
performance of the exercises also affected the baseline. Some women, for example, 
could not relax between two contractions (Figure 5). Others showed an increase in 
relaxation after some contractions. These different relaxation patterns were found in 
both groups of women. 
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Figure 4. Registration of the exercises of a woman with a high baseline level. 

Additional analyses 
The difference in activity of the surrounding muscle groups between the exercises for 
the pelvic floor muscles only and the second set of exercises, where surrounding muscle 
activity was allowed, indicated that the women tried to reduce the activity of the 
surrounding muscle groups during the exercises for the pelvic floor muscles only. 
However, in most women some minor activity of other muscles was seen. To check for 
the possible influence of this muscle activity, we selected a subsample of women with 
absolutely no activity in surrounding muscle groups during the first set of exercises. 
Twenty-three women could be selected, 5 in the control group and 18 in the patient 
group. The performances of these women on the exercises did not differ from the 
performances of the other women. 
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Figure 5. Registration of the exercises of a woman who did not relax between and after the contractions. 

Hyperactivity of the pelvic floor may be a factor in vaginistic reactions, and may 
also cause complaints related to the other openings in the pelvic floor. Clinical evidence 
suggests that it may lead to hesitant micturition, bladder outlet obstruction and 
eventually urinary retention, constipation, irritable bowel syndrome (IBS) and 
obstructed defecation. Thirteen questions of the pelvic floor questionnaire were scored 
by two people to decide whether micturition and defecation behavior was abnormal. 
The inter-rater reliability was K= 0.79, indicating the proportion of judgments in which 
there was agreement after chance agreement was excluded (Cohen, 1960). Results from 
the pelvic floor questionnaire showed that 55% (N = 37) of the women included in the 
patient group also reported abnormal micturition or defecation behavior. 

The patient group (N = 67) was split in those with vaginistic complaints only 
(N = 30) and those with pelvic floor complaints, including women with vaginismus and 
micturition and/or defecation problems (N = 37). These two groups were compared to 
the control group. 

The three groups differed in frequency of micturition (F (2, 106) = 19.63, 
p < 0.0001) with the pelvic floor group reporting a mean of 8.84 micturition per 24 
hours (SD = 3.13). The pelvic floor group had a more disturbed micturition and 
defecation pattern than the other groups (F (2, 106)= 15.28, p < 0.0001). 

With regard to the pelvic floor exercises, there was no difference in baseline 
between groups. However, there was a difference in the flick contractions between the 
control group and the group with pelvic floor complaints. (F (1, 78) = l.\\,p < 0.01). 
This effect was not found for the three 10-second holding contractions (F (\, 78) = 2.31, 
p = 0.13). These results are shown in Figure 6. 
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Figure 6. Means of flick contractions and ten second hold contractions of a subsample of women with and 
without pelvic floor complaints. 

Discussion 

Although the ability to control the pelvic floor muscles is "mentioned as one of the 
explanatory factors in vaginismus (Barnes et al., 1984; Malleson, 1942; Hall, 1952), this 
is not confirmed by our results. Voluntary control over pelvic floor muscles was defined 
as the ability to contract and relax these muscles when instructed to do so. The results 
indicated no difference between the women with and without vaginistic reactions. 
Although there is a remarkable difference between women in pelvic floor muscle 
activity and the ability to contract and relax the pelvic floor muscles, most women were 
able to perform the pelvic floor muscle exercises without difficulty. The additional 
analyses indicated that the amount of control may be influenced by the severity of the 
pelvic floor complaints. Women with complaints related to more than one opening in 
the pelvic floor had less activity during the short contractions than did the control 
women. 

Most subjects indicated that their pelvic floor muscles reached maximum 
relaxation during the initial relaxation period. However, this subjective experience was 
not consistent with the recorded pelvic floor muscle activity. Although subjects were 
asked to relax their pelvic floor muscles as much as possible, the results indicated that 
during the initial baseline measurement the muscles were not in the most relaxed state, 
as is shown by the decrease in baseline over time. This discrepancy between subjective 
and physiological reports can be explained by either a limited level of muscle 
awareness, or by changes in muscle activity below a detectable threshold. 

When investigating pelvic floor activity, both slow-twitch and fast-twitch 
muscle fiber activity is important. By performing flick contractions as well as 10-second 
holding contractions, the activity of both types of muscle fibers is taken into account 
(Norton, 1996). There were no differences between groups in resting tone or ability to 
voluntarily control the pelvic floor muscles. Thus, it is unlikely that therapy focusing 
exclusively on relaxation and increase of control will be successful. 
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Vaginismus, a component of a general defensive reaction. An 
investigation of pelvic floor muscle activity during exposure to emotion 
inducing film excerpts in women with and without vaginismus 

This study investigates the mechanism underlying vaginismus. Vaginistic reactions may 
be part of a general defense mechanism. Exposure to a threatening situation will evoke 
an increase in muscle activity. This muscle reaction will not be restricted to the pelvic 
floor but will also occur in postural muscles, such as in the trapezius region. Women 
with and without vaginismus were exposed to four stimuli; a threatening, erotic, neutral 
and sexual-threatening film excerpt. Subjects were 45 physician- or self-referred 
patients with vaginismus and 32 control subjects with no sexual or pelvic floor 
complaints. Activity of the pelvic floor muscles and of the muscles in the trapezius 
region was recorded with surface electrodes. There were no differences between women 
with and without vaginistic reactions. EMG-measurement of both the pelvic floor 
muscles and the trapezius muscle showed an increase in muscle activity during the 
threatening and sexual-threatening excerpt in women with and without vaginismus. This 
increase of involuntary pelvic floor muscle activity is part of a general defense 
mechanism that occurs during exposure to threatening situations. This reaction is not 
restricted to a situation with a sexual content. The results of this study shed new light on 
the concept of vaginismus as a primarily sexual dysfunction. 



Chapter 6 

Introduction 

Vaginismus is defined as an involuntary contraction of the muscles of the outer third of 
the vagina. The contraction interferes with coitus and occurs during attempts at 
penetration with for example a penis, finger, speculum or menstrual tampon (American 
Psychiatric Association, 1994). The muscles involved in these contractions, the pelvic 
floor muscles, surround the urethra, vagina and anus. These muscles are under voluntary 
control and play, among others, a role in holding urine and feces when there is an urge 
to void or defecate. However, the pelvic floor muscles can also contract involuntarily, as 
is seen during orgasm (Perry & Whipple, 1981). During vaginistic reactions the pelvic 
floor muscles contract involuntarily as well. These contractions are spastic as opposed 
to the rhythmic contractions during orgasm (Fertel, 1977). The mechanism underlying 
the involuntary contraction of the pelvic floor muscles has not been investigated. 

Vaginistic reactions are often associated with a defense mechanism 
(e.g. Everaerd, 1991). According to Buytendijk (1957) defensive reflexes develop as 
consequence of experience. They anticipate on a coming event, and develop, by 
experience, to a movement that is adapted to the situation. Defensive reflexes are based 
on the startle reaction. This is a nonspecific reaction that consists of a motoric 
disorganization, a muscle cramp, followed by a paralysis. Although defense 
mechanisms are learned reactions that develop depending on experiences, the reactions 
occur, from the beginning, automatically. 

The objective of this study was to investigate involuntary changes in pelvic floor 
muscle activity in women with and without vaginismus. We hypothesized that the 
vaginistic reactions may be part of a general defense mechanism. If so, both women 
with and without vaginismus will react with increased muscle activity in a threatening 
situation. Furthermore, we expected this defense reaction to be a general mechanism. 
That is, the muscle reaction will not be restricted to the pelvic floor muscles, but will 
occur in other defensive muscle groups like the muscles in the trapezius region, as well. 

Methods 

Subjects 
Subjects were 45 physician- or self-referred patients with vaginismus and 32 control 
subjects with no sexual or pelvic floor complaints. The mean age was 23 (SD = 5), 
ranging from 18 to 45 years. The women with vaginismus met the criteria of the 
Diagnostic and Statistical Manual of Mental disorders (DSM-IV) (American Psychiatric 
Association, 1994). The control subjects had no history of sexual or pelvic floor 
problems. They were able to insert menstrual tampons without difficulty. All women of 
the control group were experienced with vaginal intercourse. The in- and exclusion 
criteria were checked in a questionnaire assessing pelvic floor function and sexual 
function. 

Thirty-five of the women in the vaginismus group (78%) had been diagnosed by 
a general practitioner or a gynecologist earlier. This diagnosis included a physical 
examination. Of the control women, thirteen (41%) had had a gynecological exam, all 
without abnormal findings. 

44 



Vaginismus, a component of a general defensive reaction 

Design 
A 2 (Group) x 4 (Order) x 4 (Stimulus) x 10 (Repeated measures) design was employed, 
with Group and Order as between-subjects factors. All subjects were exposed to four 
film excerpts (threat, erotic, neutral, and sexual-threat). Four order-groups were created 
using a 4 x 4 Latin Square design (Kirk, 1968), such that a film excerpt was preceded or 
succeeded by each of the other film excerpts only once. Subjects were randomly 
assigned to one of the four order-groups. 

Setting and apparatus 
Stimulus materials. The specificity of the pelvic floor muscle reaction to a 

sexual situation was assessed by exposing women to four stimuli; a threatening, erotic, 
neutral and sexual-threatening film excerpt. The stimuli consisted of 5 min. videotapes 
with sound. The excerpts have been used before and have been shown to evoke the 
expected emotions (Laan, Everaerd & Evers, 1995). 

Physiological recordings. Pelvic floor muscle activity was measured using a 
vaginal surface EMG device (Perry, 1987). It was sterilized in a solution of Cidex-
activated glutaraldehyde before use (Geer, 1980). Bipolar surface EMG recordings of 
surrounding muscle groups and muscles in the trapezius region were made by means of 
Ag-AgCl pellet electrodes ( 1 cm2 contact area). 

All EMG signals were recorded continuously during baselines and film excerpts. 
EMG signals were recorded using a preamplifier with a frequency range of 1Hz -
1000Hz, and a gain of 1000. The output of this amplifier was lead to a variable-gain 
contour follower with the time constant set at 25 msec, and the gain set at 60 for the 
pelvic floor and 30 for the surrounding muscle groups, resulting in an overall-gain of 
respectively 60,000 and 30,000. The output of the contour follower (commonly referred 
to as 'integrated EMG') was sampled at a rate of 10 samples per second using a personal 
computer (IBM compatible 80486/33) and a Keithley System 570 for 12-bit 
analogue/digital conversion, with an input range of -/+ 5 volt. All physiological 
measures were recorded on a WEKAGRAPH OEM 821060 thermo writer (paper speed 
lOOmm/min.). To verify the accuracy of the measurements, the raw EMG of the pelvic 
floor was sampled at 100 Hz. Off-line integration of this signal showed no significant 
difference from the output of the contour follower sampled at 10 samples per second. 
Therefore, the contour follower output was used for analyses. 

Procedure 
Subjects received written information about the procedure and were invited for an 
interview. During the interview the experimental procedures and conditions were 
explained and questions answered. Subjects were assured privacy, anonymity and 
confidentiality. It was stressed that they could withdraw from the experiment at any 
time. Women who were willing to participate signed a written informed consent form. 
Subjects were tested individually. Subjects were not tested during menstruation. 

After a relaxation period (5 min) and a first baseline measurement (30 sec) the 
first film excerpt was presented. Baselines were measured before and after each excerpt. 
After a 2.5 minute inter stimulus interval the next excerpt was presented. At the end of 
the experiment, subjects were questioned about their emotions during the excerpts, the 
degree to which they had paid attention to the film excerpts, and whether they had 
previously seen the excerpts. 
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Data reduction, Scoring and Data analysis 
All EMG data were entered into a computer program developed at our laboratory that 
allowed for off-line graphical inspection of the raw data. For each baseline recording 
responses were averaged over the entire 30 second period, resulting in one baseline 
score (mean baseline in uVolt) per baseline recording. Muscle activity was calculated as 
the computer detected change from the preceding baseline. 

The BMDP 4V program (BMDP Statistical Software, 1990) was used for the 
analysis of variance. The recordings of pelvic floor muscle activity were submitted to a 
2 (group) x 4 (order) x 4 (stimulus) x 10 (repeated measures) ANOVA with group and 
order as the between subject variables and stimulus as the within subjects variable. The 
Greenhouse-Geisser epsilon procedure was applied to the repeated measures ANOVAs 
to correct for the violation of the sphericity assumption in repeated measures designs 
(Vasey& Thayer, 1987). 

Results 

Manipulation check 
Responses during debriefing indicated that subjects had felt comfortable during the 
experiment. None of the subjects reported problems or discomfort with inserting the 
vaginal device. Subjects reported that they paid attention to the excerpts and had tried to 
identify themselves with the situation. 

Subjective reported emotions 
Subjects were asked to report their level of sexual arousal and threat during the 
excerpts, with 1 being no arousal/threat at all and 10 being as much as possible 
aroused/threatened. There was a significant effect for selfreported sexual arousal 
(F(2.00,133.74) = 132.33,/? < 0.0001, e = 0.67) and threat (F (2.44, 163.30) = 197.99, 
p < 0.0001, e = 0.81) during the excerpts. Subjects felt sexual aroused during the erotic 
excerpt (mean = 5.33) and to a lesser extend during the sexual threatening excerpt 
(mean = 2.38). The highest levels of threat were reported during the threatening excerpt 
(mean = 6.90) and the sexual threatening excerpt (mean = 5.61). 

Physiological responses 
A 2 (group) x4 (order) x4 (stimulus) xlO (repeated measures) ANOVA was performed. 
There was no difference in response between groups (F (1,75) = 0.65, p = 0.42). The 
stimulus main effect (F (2.78,208.75) = 20.99, p < 0.0001, e = 0.93) was significant 
(see Figure 1). These changes occurred in women with vaginismus as well as in the 
control group. As is shown in Figure 2 the ANOVA of the EMG measurements of the 
trapezius region yielded the same response pattern. There was no difference between the 
women with and without vaginismus (F (1,75) = 1.11, p = 0.30). There was a main 
effect of stimulus (F (2.51,178.50) = 4.33, p = 0.009, e = 0.84). 
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Figure 1. Mean pelvic floor muscle activity (in uV with SEM) in response to the threatening, erotic, 
neutral and sexual-threatening stimulus. 
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Figure 2. Mean activity in the trapezius muscle region (in uV with SEM) in response to the threatening 
erotic, neutral and sexual-threatening stimulus. 
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Discussion 

Involuntary activity of pelvic floor muscles occurred during exposure to a threatening 
situation. Both women with and without vaginismus showed this increase in muscle 
activity. The change in muscle activity was not restricted to the pelvic floor area but 
occurred in the trapezius muscle region as well. It is important to note that it was not the 
sexual situation that evoked the reaction but, rather, the threatening aspect of it. These 
data supported our hypothesis that vaginistic reactions are part of a general defensive to 
a threatening situation. 

Pelvic floor muscle activity was investigated using a vaginal surface EMG device. 
For this reason only women who could insert this sensor in their vagina were able to 
participate. In the literature and in clinical practice variation in the onset and context of 
vaginistic reactions is often reported. This does not imply that women who are under 
some circumstances able to insert something in their vagina have a milder form of 
vaginismus. Furthermore, there is no reason to expect that the mechanism underlying 
the involuntary contractions of the pelvic floor muscles will differ between women who 
are able to insert for example this device, menstrual tampons to have a gynecological 
examination and women who are not. 
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7 
The relationship between involuntary pelvic floor muscle activity, 
muscle awareness and experienced threat in women with and without 
vaginismus 

This study assessed the relationship between involuntary pelvic floor muscle activity, 
muscle awareness and experienced threat in women with and without vaginismus. 
Information about this relationship may help understand the mechanism of vaginismus. 
Twenty-two women with vaginismus and 7 control women participated in the study. 
Women were exposed to four emotion-inducing film excerpts. Vaginal 
electromyography was recorded. Experienced threat was continuously monitored with 
the use of a lever. Women responded with increased pelvic floor muscle activity to the 
threatening and sexual-threatening film excerpt. No changes occurred during the 
neutral and erotic excerpt. The subjective experienced threat as indicated with the lever 
showed the same response pattern. However, awareness of changes in muscle activity 
showed a slightly different pattern. Individual data were inspected. In general, 
agreement was found between recorded changes in muscle activity and experienced 
threat. The results of the erotic excerpt showed that awareness of changes in muscle 
activity is not only determined by information from the pelvic floor muscles, but also by 
other factors like situational information and expectations of the women. The data 
support the idea of a general defense reaction as mechanism of involuntary pelvic floor 
muscle activity. 

We wish to thank Marieke Bootsma and Marcelle Piek for data collection. We are grateful to Rik van 
Lunsen for the physical examination of 18 of the women who participated in this study. 



Chapter 7 

Introduction 

Through the years, several theories about vaginismus have been developed. Although 
the approaches have differed, most emphasized that vaginismus is a functional disorder 
and speculated on the relationship between psychological processes and physiological 
symptoms. For example, from the psychoanalytic point of view, vaginismus is a 
symptom of conversion. Unresolved psychosexual conflicts are often seen as cause of 
the reaction (e.g. Musaph, 1965; Fenichel, 1945). A nice illustration is given by Reich 
(1972, p. 168) who stated that "Women fear 'falling into the power of the man', being 
injured or exploded within by him. Under these circumstances, the vagina becomes in 
phantasy a biting organ which is going to render harmless the menacing penis. Every 
case of vaginismus has this origin. If it appears before the act, its significance is that of 
refusing penetration to the penis. If it appears during the act, it reveals the unconscious 
desire to retain the penis or to bite it off." However, it was not only the psychoanalytic 
approach that paid attention to the relationship between psychological processes and 
physiological symptoms. The cognitive- behavioral approach focused on the fact that 
the vaginistic reaction is conditioned. Vaginismus is a reflexive reaction to the 
anticipation of pain leading to avoidance of intercourse (Masters & Johnson, 1970; 
Kaplan, 1974). For that reason treatment should include, among others, desensitization 
and progressive relaxation training (Shaw, 1994). 

In an earlier study (Van der Velde, Laan & Everaerd, submitted) we investigated 
involuntary pelvic floor muscle activity during exposure to emotional film excerpts. We 
found an increase in pelvic floor muscle activity during threatening and sexual-
threatening film excerpts. There were several remarkable findings. First, the increase of 
pelvic floor muscle activity was not determined by the sexual content of the film 
excerpt. During the erotic film excerpt, no increase occurred in pelvic floor muscle 
activity. Second, both women with and without vaginismus reacted with an increase in 
pelvic floor muscle activity to the threatening excerpts. Finally, the reaction was not 
restricted to the pelvic floor region. In the trapezius muscle region the same response 
pattern occurred as in the pelvic floor muscles. These results were considered to support 
our hypothesis that vaginistic reactions are part of a general defensive reaction. 

However, in this earlier study we did not include continuous measures of 
subjective experienced emotions. For that reason we decided to replicate the study, 
using other experimenters, other film excerpts and other women to participate as 
subjects. 

The relationship between the physiological changes in pelvic floor muscle 
activity and the subjective report can be looked upon from different perspectives. First, 
a defensive mechanism implicates some agreement between physiological changes and 
experienced emotions, in particular threat. Second, the subjective report may be affected 
by awareness of (changes in) muscle activity. Agreement between changes in muscle 
activity and experienced threat in the absence of awareness of these changes, forms 
possible support for conditioning as mechanism of vaginismus. For that reason, the aim 
of this study was, besides replicating the earlier findings, to asses the relationship 
between pelvic floor muscle activity and subjective report of threat and the awareness of 
pelvic floor muscle activity. 

Continuous measurement of subjective report has been described in the literature 
(Wincze, Hoon & Hoon, 1977; Wincze, Venditti, Barlow & Mavissakalian, 1980) and 
has been used in our laboratory during research on sexual arousal in women and men 
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(Laan & Everaerd, 1995; Janssen & Everaerd, 1993). To assess subjective experienced 
threat during exposure to film excerpts we used a lever, which was attached to the arm 
of the experimental chair. With this lever, ten light bulbs could be illuminated. Position 
of the lever determined the amount of illuminated lights. The lever in the starting 
position illuminated one light, indicating no threat. The lever in the most forward 
position illuminated all ten lights and indicated maximal threat. The lights were placed 
underneath the TV monitor so that women did not need to look away from the screen in 
order to monitor their subjective report of experienced threat. 

Methods 

Subjects 
Subjects were 22 physician- or self-referred patients with vaginismus and 7 control 
subjects with no sexual or pelvic floor complaints. The mean age was 28.9 (SD = 6.8), 
ranging from 19 to 48 years. All women were nulliparous and pre-menopausal. 
Nineteen subjects had a steady relationship with a mean length of almost 4 years (range 
3 months to 16 years). 

The women with vaginismus met the criteria of the Diagnostic and Statistical 
Manual of Mental disorders (DSM-IV)(American Psychiatric Association, 1994). These 
criteria for the diagnosis of vaginismus are (1) a recurrent or persistent involuntary 
contraction of the perineal muscles surrounding the outer third of the vagina at attempt 
of penetration with a penis, finger, tampon or speculum and (2) marked distress or 
interpersonal difficulty due to the vaginistic reactions. 

Almost all women in the vaginismus group (N = 20) had been diagnosed by a 
general practitioner or a gynecologist earlier. This diagnosis included a physical 
examination. Of the control women, all (N = 7) had had a gynecological exam without 
abnormal findings. The control subjects had a blank history of sexual and pelvic floor 
problems. They were able to insert menstrual tampons without difficulty. All women of 
the control group were experienced with vaginal intercourse. The in- and exclusion 
criteria were checked in a questionnaire assessing pelvic floor function and sexual 
function. 

Design 
A 2 (Group) x 4 (Order) x 4 (Stimulus) x 10 (Repeated measures) design was employed, 
with Group and Order as between-subjects factors. All subjects were exposed to four 
film excerpts (neutral, threat, sexual-threat, and erotic). Four order-groups were created 
using a 4 x 4 Latin Square design (Kirk, 1968), such that a film excerpt was preceded or 
succeeded by each of the other film excerpts only once. Subjects were randomly 
assigned to one of the four order-groups. 

Setting and apparatus 
Stimulus materials. The four film stimuli consisted of 5 min. videotapes with 

sound. The neutral film excerpt was a recording of the weather forecast. The threatening 
stimulus consisted of a section from the movie 'Jaws'. A scene from the TV movie 
'Without her consent' was chosen as sexual-threatening stimulus. The erotic stimulus 
was a female-initiated, female-centered erotic videotape as described by Laan, 
Everaerd, van Bellen, and Hanewald (1994). 
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Physiological recordings. Pelvic floor muscle activity was measured using a 
vaginal surface EMG device (Perry, 1987). This device consists of an acrylic plug with 
three electrodes lengthwise embedded in its surface. The electrodes were 3 cm in length 
and placed at 3, 6 and 9 o'clock. The device is 5 cm in length. It was sterilized in a 
solution of Cidex-activated glutaraldehyde before use (Geer, 1980). Bipolar surface 
EMG recordings of surrounding muscle groups were made by means of Ag-AgCl pellet 
electrodes(lcm2 contact area). 

All EMG signals were recorded continuously during baselines and film excerpts. 
EMG signals were recorded using a preamplifier with a frequency range of 1Hz -
1000Hz, and a gain of 1000. The output of this amplifier was lead to a variable-gain 
contour follower with the time constant set at 25 msec, and the gain set at 60 for the 
pelvic floor and 30 for the surrounding muscle groups, resulting in an overall-gain of 
respectively 60,000 and 30,000. The output of the contour follower (commonly referred 
to as 'integrated EMG') was sampled at a rate of 10 samples per second using a personal 
computer (IBM compatible 80486/33) and a Keithley System 570 for 12-bit 
analogue/digital conversion, with an input range of -/+ 5 volt. All physiological 
measures were recorded on a WEKAGRAPH OEM 821060 thermo writer (paper speed 
100mm/min.). To verify the accuracy of the measurements, the raw EMG of the pelvic 
floor was sampled at 100 Hz. Off-line integration of this signal showed no significant 
difference from the output of the contour follower sampled at 10 samples per second. 
Therefore, the contour follower output was used for analyses. 

Subjective measurements. Emotional experience. Women were asked to indicate 
on a 7-point Likert scale (with 'not at all' and 'very strong' as extremes) to what extent 
they had experienced 7 emotions while watching each film excerpt. The emotions 
(enjoyment, fright, sexual arousal, disgust, relaxation, threat and powerlessness) were 
presented in random order. One question about the subjective rating of pelvic floor 
muscle activity was added to this emotion questionnaire. All ratings were collected prior 
to the first film excerpt and subsequently after each stimulus presentation. 

Feelings of threat. Subjective experienced threat was continuously assessed 
during the film excerpts. Subjects were instructed to move a lever, attached to the chair, 
to indicate each increase of decrease in threat they might experience while watching a 
film excerpt. 

Procedure 
Subjects responded to either an advertisement in a women's magazine or newspaper. 
They received written information about the procedure and were invited for an 
interview. During the interview the experiment was explained and questions were 
answered. Subjects were assured privacy, anonymity and confidentiality. It was stressed 
that they could withdraw from the experiment at any time. They were asked to fill out 
questionnaires about sexual and pelvic floor history and function. To minimize 
coercion, the procedure, including the use of erotic and threatening film excerpts and a 
vaginal EMG device, was described beforehand. Women who were willing to 
participate signed a written informed consent form. Subjects were tested individually. 
Subjects were not tested during menstruation. At the beginning of the experimental 
session, the subject was asked to empty her bladder. Surface electrodes were then 
placed on the abdominal and adductor muscle groups. When the experimenter had left 
the room, the subject inserted the vaginal device, attached the electrodes to the gluteal 
muscles and redressed. Depth and placement of the vaginal device were controlled by 
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the shape of the device. The end of the device consisted of a circular plate. Subjects 
were instructed to insert the probe with the cable at the 12 o'clock position such that the 
plate would touch their labia. After the subject had signaled to be ready, she was asked 
to take a supine position. The proper attachment of the electrodes was tested by 
contractions of the different muscle groups. 

After a relaxation period (5 min) and a first baseline measurement (30 sec) of all 
recorded muscle groups, the subject was asked to perform exercises for the pelvic floor 
muscles and surrounding muscle groups (Van der Velde & Everaerd, 1999). An exit-
interview inquired upon subjective experiences and feelings about the experiment. 

An appointment for a second experimental session was made. During this 
session the exercises were repeated. After the exercises, subjects changed places to a 
comfortable chair in front of a television screen to watch the 4 film excerpts. The film 
stimuli consisted of 5 min. videotapes. After a 5 min. relaxation period and a 30 sec. 
baseline measurement the first film excerpts was presented. After the excerpt subjects 
watched relaxing film excerpts while another baseline measurement was done. 
Baselines were measured before and after each excerpt. After a 5 minute inter stimulus 
interval the next excerpt was presented. At the end of the experiment subjects were 
questioned about their emotions during the excerpts, the degree to which they had paid 
attention to the film excerpts, and whether they had seen the excerpts before. 

Data reduction, Scoring and Data analysis 
All EMG data were entered into a computer program developed at our laboratory that 
enabled off-line graphical inspection of the raw data. For each baseline recording 
responses were averaged over the entire 30 second period, resulting in one baseline 
score (mean baseline in uVolt) per baseline recording. Muscle activity was calculated as 
the computer detected change from the preceding baseline. 

The data from the continuous measurement of experienced threat measured with 
use of the lever, were quantified using a Keithley system model 570 for 
Analogue/Digital conversion (sampling rate 10 Hz). Data were averaged every 30 
seconds, resulting in 10 data points per stimulus presentation. 

The BMDP 4V program (BMDP Statistical Software, 1990 edition) was used for 
the analysis of variance and covariance. The physiological measures were submitted to 
a 2 (group) x 4 (order) x 4 (stimulus) x 10 (repeated measures) design. The Greenhouse-
Geisser epsilon procedure was applied to the repeated measures ANOVAs to correct for 
the violation of the sphericity assumption in repeated measures designs (Vasey & 
Thayer, 1987). 

Results 

Manipulation check 
The different film excerpts elicited different emotions (F (3, 24) = 28.67,/? < 0.0001). 
The threatening film excerpt evoked feelings of fright (mean = 5.89, SD = 1.45) and 
threat (mean = 5.15, SD = 1.23). During the erotic excerpt women experienced sexual 
arousal (mean = 4.07, SD = 1.52), enjoyment (mean = 3.93, SD = 1.64) and relaxation 
(mean = 3.70, SD = 1.77). Women reported relaxation (mean = 4.81, SD = 1.82) and 
enjoyment (mean =3.41, SD = 1.74) during the neutral excerpt. The sexual-threatening 
excerpt induced feelings of disgust (mean = 5.48, SD = 1.67), threat (mean = 5.41, 
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SD - 1.39), powerlessness (mean = 4.74, SD = 1.85) and fright (mean = 4.33, 
SD - 1.71). This indicates that the stimulus presentations had their intended effects 
upon subjective experienced emotions. There was a main effect for sexual arousal 
(F (3,78) = 78.31, p < 0.0001, indicating highest levels of sexual arousal during the 
erotic excerpt and in lesser extent during the sexual-threatening excerpt. Highest ratings 
of threat were evoked by the sexual-threatening excerpt and the threatening excerpt 
(F(3,78) = 84.31,/» < 0.0001). These findings are graphically presented in Figure 1. 
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Figure 1. Subjective ratings of sexual arousal and threat during the four film excerpts. 

Physiological responses to the film excerpts 
There were no differences in pelvic floor muscles activity between the women with and 
without vaginismus. Neither the pelvic floor muscle activity during baselines 
(F(l,27) = 0.45,;? = 0.51), nor during film excerpts (F(l,27) = 1.70,p = 0.20) differed. 

A main effect for stimulus was found (F (1.98, 55.56) = 4.63, p < 0.01), 
indicating an increase in pelvic floor muscle activity during the threatening and sexual-
threatening film excerpt. These results are presented in Figure 2. 
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Figure 2. Changes in pelvic floor muscle activity during the four film excerpts. 

3.5 -i 
threat 

2 . 5 -

1.5-

H threat 

S erotic 

SS neutral 

Ö sexual threat 

stimuli 

Figure 3. Threat as indicated with the lever during the four film excerpts. 
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Feelings of threat 
There was no difference in experienced threat during the films between women with 
and without vaginismus (F (1,26) = 0.10, p = 0.76). The experienced threat differed 
between the stimuli {F (3,78) = 28.02, p < 0.0001). According to the continuous 
measurements with the lever, most threat was experienced during the threatening 
excerpt, followed by the sexual-threatening and the erotic excerpt. This is illustrated in 
Figure 3. These recordings of the lever were significantly correlated to fright (r = 0.99, 
p < 0.01) and threat (indicated after each excerpt) (r = 0.96,p < 0.05). 

Subjective awareness of muscle activity 
The subjective report of women about their pelvic floor muscle activity during the film 
excerpts showed a different pattern per film (F (3,66) = 13.43, p < 0.0001). To their 
experience, the sexual-threatening excerpt evoked most pelvic floor muscle activity, 
followed by the threatening- and the erotic excerpt (see Figure 4). 

estimation of pelvic floor 
muscle activity 

stimuli 

Figure 4. Estimation of changes in pelvic floor muscle activity during the four film excerpts. 

Relationship between pelvic floor muscle activity and subjective measurements 
Subjective experienced threat indicated with the lever. Inspection of the data suggested 
considerable variance between subjects. We therefore prepared scattergrams per film 
excerpt of muscle activity and subjective experienced threat as indicated with the lever 
(see Figure 5). The scattergrams revealed no variance in subjective experienced threat 
during the erotic and the neutral excerpt. For that reason, we only calculated correlation 
between muscle activity and experienced threat during the threatening and sexual-
threatening excerpt. These correlations were respectively r = 0.35 (p = 0.06) and 
r = -0.25 (p = 0.19). 
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threatening, erotic, neutral and sexual-threatening excerpt. 
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For further exploration of the relationship between subjective experienced emotions and 
physiological reactions in women with vaginismus, we excluded the control women 
from the following observations. Their results did not differ from the women with 
vaginismus. Assuming that vaginistic reactions occur as part of a defensive reaction, 
some agreement between physiological changes and experienced emotions, in particular 
threat is implicated. To get more information about the relationship between measured 
changed in pelvic floor muscle activity and feelings of threat as indicated with the lever, 
we inspected the data per person. A 2 x 2 table of possible response combinations was 
calculated (Table 1). During all film excerpts, most women showed agreement in 
physiological and subjective response. Most variation occurred during the erotic 
excerpt. However, the response of three of the women who reacted with increased 
pelvic floor muscle activity during the erotic excerpt without feelings of threat, can be 
explained by the fact that they reported feelings of disgust during this excerpt. 

Threatening 
excerpt 

Muscle activity EMG 

Lever threat yes no Lever threat 
yes 19 2 21 

1 

Lever threat 

no 1 0 
21 
1 

Lever threat 

20 2 N=22 

Erotic excerpt Muscle activity EMG 
Lever threat yes no Lever threat 

yes 2 2 4 
Lever threat 

no 6 12 18 

Lever threat 

8 14 N=22 

Neutral excerpt Muscle activity EMG 
Lever threat yes no Lever threat 

yes 0 o 0 
Lever threat 

no 4 18 22 

Lever threat 

4 18 N=22 

Sex. threat 
excerpt 

Muscle activity EMG 

Lever threat yes no Lever threat 
yes 14 7 21 

1 

Lever threat 

no 0 1 
21 
1 

Lever threat 

14 8 N=22 

Table 1. Different combinations of response patterns of women with vaginismus (N = 22); pelvic floor 
muscle activity and feelings of threat as indicated on the lever during the four film excerpts. 

The findings of the lever were consistent with indication of emotions on the 
questionnaire after each film excerpt. The correlations between the continuous 
measurements of threat by the lever during respectively the threatening and sexual-
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threatening excerpt and the feelings of threat as indicated on the emotion questionnaire 
were significant (r = 0.52, p < 0.01; r = 0.44, p < 0.05). Furthermore, there was a 
negative correlation between threat (indicated with the lever) during the erotic film 
excerpt and sexual arousal (rated on the emotion questionnaire) (r = -0.38,p < 0.05). 

Threatening 
excerpt 

Muscle activity EMG 

Subjective 
activity 

yes no Subjective 
activity yes 13 1 14 
Subjective 
activity 

no 6 1 7 

Subjective 
activity 

19 2 N=21 
(1 missing) 

Erotic excerpt Muscle activity EMG 
Subjective 
activity 

yes no Subjective 
activity yes 5 10 15 1 
Subjective 
activity 

no \2 2 4 

Subjective 
activity 

1 12 N=19 
(3 missing) \ 

Neutral excerpt Muscle activity EMG 
Subjective 
activity 

yes no J Subjective 
activity yes 1 6 I7 
Subjective 
activity 

no 3 11 14 

Subjective 
activity 

4 17 N=21 
|(1 missing) 

Sex. threat 
excerpt 

Muscle activity EMG 

Subjective 
activity 

yes no Subjective 
activity yes 11 6 17 
Subjective 
activity 

no 1 2 3 

Subjective 
activity 

12 8 N= 20 ! 
(2 missing) 

Table 2. Different combinations of response patterns of women with vaginismus (N = 22); pelvic floor 
muscle activity and estimation of changes in pelvic floor muscle activity. 

Subjective experienced awareness of changes in muscle activity. 
The correlation between mean pelvic floor muscle activity and the subjective awareness 
of muscle activity was r = 0.42. Data of women with vaginismus with regard to pelvic 
floor muscle activity during the excerpts and the subjective estimation of pelvic floor 
activity were compared (see Table 2). This awareness of (changes in) muscle activity 
may affect the subjective report. Most subjective reports were in accordance with the 
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changes in pelvic floor muscle activity. Some disagreement between physiologically 
recorded and subjective experienced changes in muscle activity was found during the 
erotic excerpt. During this excerpt, women had the feeling to contract their pelvic floor 
muscles, while no change from baseline was detected. The differences between 
physiological and subjective response during the neutral excerpt of the 6 women who 
reported increase in pelvic floor muscle activity could be explained by the fact that they 
rated this activity as minimal activity. 

Additional analyses and observations 
Seven women had reported negative sexual experiences. These women differed in their 
pelvic floor muscle response to the film excerpts from women without these 
experiences. There was an interaction effect between negative sexual experiences and 
the stimuli (F (2.10,56.68) = 3.04, p = 0.05, e = 0.70). Women with negative sexual 
experiences showed more pelvic floor muscle activity during the sexual-threatening 
film excerpt and the erotic excerpt. Women without negative sexual experiences 
showed more pelvic floor muscle activity during the threatening excerpt (see Figure 6). 
In accordance with these findings is the difference in experienced threat as indicated 
after each excerpt. Women with negative sexual experienced reported more threat 
during the erotic and the sexual-threatening excerpt, and a little less during the 
threatening excerpt, compared to the other women (F (2.61,65.14) = 7.16, p < 0.001). 
Furthermore, these women reported less sexual arousal during the erotic and the sexual-
threatening excerpt compared to women without negative sexual experiences 
(F (1,25) = 4.53,p< 0.05) 

uV 
0.5-1 

0.4' 

0.3' 

0.2' 

0 .1-

0-

-0.1 

-0.2-

I 
\S 

t£ l_i 

s threat 

B erotic 

m neutral 

s sexual threat 

T T 

i 
women with and without negative sexual experiences 

Figure 6. Changes in pelvic floor muscle activity during the film excerpts of women with and without 
negative sexual experiences. 
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Discussion 

Three main conclusions can be drawn from the results of this study. First, women with 
and without vaginismus show an increase in pelvic floor muscle activity when exposed 
to threatening film excerpts. As we found in an earlier study (Van der Velde & 
Everaerd, 1999), it is the threatening content of the situation that evokes this involuntary 
activity of the pelvic floor. 

Second, based on the continuous measurements of threat during exposure to the 
emotion inducing film excerpts, there is a relationship between feelings of threat and 
involuntary pelvic floor muscle activity. The existence of this relationship supports our 
hypothesis that vaginistic reactions are part of a defensive mechanism. The occurrence 
of involuntary pelvic floor muscle activity is not restricted to experiences of threat. 
Other emotions associated with negative affect, like for example the disgust 
experienced by three women during the erotic excerpt, may elicit the same defensive 
reaction. 
Third, there is a considerable amount of variation in awareness of pelvic floor muscle 
activity between women. Moreover, there does not seem to be a linear relationship 
between pelvic floor muscle activity and detection of changes in this activity. 
Pennebaker (1982) stated that perception of physical sensations is not purely based on 
peripheral receptor information. Situational cues seem to influence the perception. 
Psychophysiological studies on sexual arousal in women (Laan & Everaerd, 1995) 
showed variation in awareness of bodily sensations between and within subjects. 
Besides this awareness, the bodily sensations did not necessarily determine the 
subjective experienced sexual arousal. Other information, like situational cues of 
knowledge may be used in report about subjective experiences. This seems an 
explanation for the subjective report of pelvic floor muscle activity during the erotic 
film excerpt. During the exit-interview women sometimes expressed their general belief 
that contraction of these muscles occurred during sexual arousal. The relationship 
between particular reactions or sensations and the situation in which they occur, is 
important for symptom perception. Sensations that occur in a situation which patients 
have not learned to associate with their symptoms may not be perceived. On demand, 
women reported non-sexual situations in which they had the same feeling in their pelvic 
floor. These situations were all stressful, like for example, getting into a traffic-jam, 
while in a hurry. 

Although the report of subjective experienced emotions during the film excerpts 
indicated substantial levels of threat and arousal, the changes in pelvic floor muscle 
activity were smaller than expected. For all women, pelvic floor muscle activity during 
the excerpts was less compared to activity during voluntary contractions of the pelvic 
floor muscles. This may have influenced the detection of changes in muscle activity 
during the excerpts. 

In conclusion, the results of this study provide evidence for a conditioned 
general defense reaction underlying vaginistic reactions. This reaction may be 
established through conditioning. In women with vaginismus, the involuntary 
contractions of the pelvic floor muscles occur as automatic defensive reactions in 
situations where conditioning of an emotion-symptom relationship has been established. 
What remains is the question why some women despite their explicit wish to have 
intercourse continuously react with vaginistic reactions. The result of the women with 

61 



Chapter 7 

negative sexual experiences on the erotic film excerpt indicate that at least for some 
women with negative sexual experiences the vaginistic reactions may be explained by 
the fact that based on earlier experiences erotic situations always have a threatening 
component. Future studies on the maintaining factors of pelvic floor overactivity and 
the brain control of vaginistic reactions are needed. 
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Chapter 8 

Introduction 

"Various advantages result even from the publication of opinions; for though we are 
very liable to error in formulating them, yet their promulgation, by exciting 
investigation, and pointing out the deficiencies of our information, cannot be otherwise 
than useful in the promotion of science" (Abernethy, 1809) 

In the foregoing chapters, experiments were described investigating the mechanism 
underlying vaginismus, the mechanism of pelvic floor overactivity. In this chapter we 
will elaborate on these findings by discussing terminology, the defensive mechanism 
and the pathways to the pelvic floor. 

Esperanto for the pelvic floor; facilitating multidisciplinary discussion 

The term vaginismus refers to a dysfunction of the pelvic floor muscles. Although there 
may be the explicit wish to engage in intercourse, the pelvic floor muscle activity or the 
tonus is too high for penetration. Of the women with vaginismus who participated in the 
studies described in this thesis, 54% (N=37) showed besides vaginismus co-morbidity 
with symptoms of micturition and/or defecation problems related to pelvic floor 
function. For many years, this relationship between complaints of vaginismus and 
pelvic floor function has been acknowledged in the literature. For example, Reich 
(1972, p. 326) described that it is possible "to deaden any genital pleasure sensation by 
a chronic contracture of the pelvic musculature." What's new is a growing insight that 
different complaints related to the openings of the pelvic floor are linked (e.g. 
MacDonald, Shearer, Paterson & Finlay, 1991; Farthing, 1995; Brin & Vapnek, 1997; 
Monga, Marrero, Stanton, Lemieux & Maxwell, 1997). This connection between the 
different pelvic floor symptoms emphasizes the necessity of a multidisciplinary 
approach of pelvic floor function. 
However, we are confronted with the heritage of terminology resulting from a period in 
which doctors and psychologists defined the symptoms of their patients in terms 
appropriate for their discipline (Walker, Gelfand, Gelfand, Green & Katon, 1996). The 
result is a variety in terminology used for description of more or less well-defined 
complaints related to pelvic floor function, some of them more or less referring to the 
same entity. Without suggesting to be complete, the following list of terms used in the 
recent literature (in alphabetic order) nicely illustrates the actual situation; anal 
hypertonia, anismus, anodyspareunia, chronic pelvic pain, coccydynia, constipation, 
constipation-related overflow incontinence, dysfunctional voiding, dyspareunia, focal 
vulvitis, functional fecal incontinence, hypertonic pelvic floor syndrome, irritable bowel 
syndrome (IBS), intercourse-related vaginal pain syndrome, levator ani syndrome, 
levator spasm, lower urinary tract symptoms (LUTS), overactive bladder, paradoxical 
puborectalis contraction, pelvic floor dyssynergia, penile pain, perineal pain, proctalgia 
fugax , proctodynia, prostatitis, prostatodynia, puborectalis syndrome (PRS), spastic 
pelvic floor syndrome, specific phobia of vaginal penetration, tension myalgia of the 
pelvic floor, urethral syndrome, urinary stress incontinence, urge incontinence, 
vaginismus, and vulvar vestibulitis syndrome. 

Although not all definitions indicate a causal factor of pelvic floor function, in 
each of these terms pelvic floor function is supposed to play a role in the development 
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or the maintenance of the symptoms and some form of the pelvic floor treatment is 
implicated. To facilitate communication and to improve a multidisciplinary approach to 
pelvic floor problems it is mandatory to develop a basic system of pelvic floor 
classification and terminology. 

Because of the large number of different complaints related to the pelvic floor, 
and the necessity to approach the pelvic floor as an entity, this terminology should be 
based on the functions of the pelvic floor. These basic functions are providing support 
and opening and closing of the openings in the pelvic floor. Problems arising from a 
deficiency in pelvic floor function may be described as related to underactivity or 
overactivity of the pelvic floor. As a consequence, the functioning of the pelvic floor 
should be described in terms of support, contraction, relaxation, volume, tonus and 
strength, emphasizing the different nature of these aspects. At this moment the Pelvic 
Floor Clinical Assessment group of the International Continence Society is working on 
such a classification system (Messelink, 1999). 

Approaching vaginismus as a dysfunction of the pelvic floor, does not change the 
questions investigated in this thesis. The mechanism underlying a vaginistic reaction, 
which may also appear in spite of a conscious desire for intercourse, remains intriguing. 
The studies described in this thesis were conducted to provide answers to a few of the 
questions about this mechanism. 

In the first place, we wondered about the role of voluntary control over the 
pelvic floor muscles. The literature suggests that women with vaginismus have a lack of 
voluntary control (Hall, 1952; Stanley, 1981), and physiotherapy focussing on 
relaxation and increased control is one of the important aspects of nowadays therapy. 
There is no evidence from the literature that awareness of pelvic floor activity in 
combination with the ability to voluntarily relax the pelvic floor muscles contribute to 
neutralize the involuntary muscle activity. 
Two main conclusions with regard of voluntary control over pelvic floor muscle can be 
drawn from the results of our studies. First, there is an enormous variability in women 
with and without vaginismus in their ability to relax and contract their pelvic floor 
muscles. However, voluntary control is not the differentiating characteristic of women 
with vaginismus. This also followed from the women who underwent the physiological 
examination. Of the 14 women with pelvic floor dysfunction, 8 showed good control 
during the examination (57%). The second conclusion that follows from these findings 
is that although increase of voluntary control may be an effective part of treatment for 
some women, the treatment of vaginismus should not be limited to this aspect. 

A second aim of our research was to evoke involuntary pelvic floor muscle 
activity in an experimental situation, to increase the understanding of this phenomenon. 
We succeeded in creating emotional situations with the use of emotion inducing film 
excerpts. In these situations women reacted with increased pelvic floor muscle activity 
to the threatening and sexual threatening excerpts. This response occurred in both 
women with and without vaginismus, indicating a general mechanism underlying this 
reaction. Since vaginismus is considered a sexual dysfunction, it was important to find 
that the increase of muscle activity was not elicited by the sexual content of the films 
but by the threatening aspect. The reactions were not restricted to the pelvic floor area, 
but were also recorded in the trapezius muscle region, which we included as an example 
of a postural muscle group. 
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We were able to replicate the pelvic floor findings in a second experiment. The 
implication of these findings is far-reaching. The mechanism underlying the involuntary 
activity of the pelvic floor muscles seems to be a general defensive reaction. This raises 
the question why in some women this reaction expands to such extend that penetration 
is impossible. We will focus on this question shortly. The fact that the reaction is not 
restricted to the pelvic floor area and not evoked by the sexual content of the situation, 
makes the definition of vaginismus as sexual dysfunction subject for debate. Although 
nobody will deny that vaginismus constitutes a sexual dysfunction insofar as it 
interferes with a subjectively experienced functional sex life, there is no reason to 
classify the occurrence of increased pelvic floor activity as a sexual dysfunction by 
itself. By focussing on the sexual aspect of the complaint, mainly sexual causal factors 
like for example lack of sexual education, influences from religion, problems in the 
relationship and negative sexual experiences are assumed responsible. From a pelvic 
floor point of view, several possible sources may be recognized and may help a woman 
in understanding the increased muscle activity. Since referral is based on the 
presentation of the symptoms when visiting a family practitioner, the anamnesis is of 
invaluable importance. A multidisciplinary or multifactorial treatment seems a logical 
continuation. 

Finally, we were interested in the relationship between physiological changes 
and subjective experience. Vaginismus has been described in multiple ways, ranging 
from a sign of conversion to a conditioned response (e.g. Freud, 1894/1975; 
Wesselman, Burnett & Heinberg, 1997). These different approaches imply different 
subjective response patterns. It is not surprising that only the pelvic floor symptoms 
related to female sexuality are described as a result from a hysterical personality or as 
symptoms of conversion disorder. Micturition problems like hesitation in men are 
approached as the result from learned behavior, like for example in truck drivers, who 
have no opportunity to void when they have to and have to void when they are at a truck 
stop. Furthermore, in the case of anismus, retraining with the use of biofeedback is 
preferred, indicating a behavioral approach (Kamm, Lennard-Jones & Pemberton, 
1992). In the study described in chapter 6, we investigated the relationship between 
(changes in) experienced threat and muscle activity and the relationship between the 
changes in pelvic floor muscle EMG and the awareness of these changes. The group 
results showed that women with vaginismus reported changes in experienced threat and 
these changes were related to the changes in pelvic floor muscle activity. The agreement 
between experienced threat and changes in muscle activity and the automatic 
occurrence of the reaction seems to indicate conditioning rather than conversion as basis 
of the reaction. Awareness of muscle activity is, like in sexual arousal, not purely based 
on perception of physical cues. The most obvious example was the reported muscle 
activity during the erotic excerpt. Women seem to use situational information or 
knowledge about the situation for subjective report. 

Although the influence of negative sexual experiences on pelvic floor function is 
often stressed, the percentage of women with negative sexual experiences in our studies 
did not differ from the percentage in the control group. The same findings are reported 
in studies on dyspareunia (Meana, Binik, Khalife & Cohen, 1997). 

However, in the study presented in chapter 6, we found a difference in reaction 
to the film excerpts. Woman with negative sexual experiences showed more pelvic floor 
muscle activity during the erotic and the sexual-threatening excerpt compared to the 
control women. They also rated the erotic excerpt as less arousing. These findings are in 
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agreement with the findings in sexual arousal studies (Laan & Everaerd, 1995). 
Although the importance to ask about negative sexual experiences during anamnesis 
cannot be overstated, the impression of an inevitable causal relationship between pelvic 
floor complaints and negative sexual experiences must be avoided. Several women who 
participated in our studies reported a way of questioning by therapists that left them 
with the feeling that although they could not remember it, something must have 
happened. Two women even reported to have experienced sexual abuse in an earlier 
life. 

A defense mechanism; what makes the pelvic floor react this way? 

The involuntary reaction of the pelvic floor muscles is a response to a threatening 
situation. There is evidence from the literature for the emotional effect on reflexes, and 
on muscle activity in general. Startle reflexes are described as protective reflexes that 
are primed or facilitated in negative affective contexts (Lang, Bradley & Cuthbert, 
1990). An aversive context leads to priming of the defensive system, resulting in a 
reflex in which the eyes close and the limbs and body contract in a posture of 
defensiveness (Bonnet, Bradley, Lang & Requin, 1995). This is in accordance with 
Frijda (1987) who defined emotions as action dispositions, that is, a tendency to do 
something. According to Lang et al. (1990), reflexes are modified by emotion in a way 
that relates the function of the reflex to the existing affective state. This emotion may be 
either based on actual perception or on an imaginary situation. The reflex reaction is 
augmented in the context of an ongoing aversive emotion (Lang, et al., 1990). 

With regard to changes in muscle activity, Masterson and Crawford (1982) 
described behavior during negative emotions to be organized into a 'defense motivation 
system'. This system may prime a set of defense reactions that include fleeing, freezing, 
fighting and defensive burying. This approach assumes that activation of the motivation 
system makes relevant response patterns more likely to occur (Gallistel, 1980). 

Activation of the defense system occurs either when the stimulus context is 
unfamiliar, or when it has become associated, through past experience, with danger. As 
a result of activation, all defense responses are 'excited', that is, primed or readied for 
rapid execution. An excited defense response will not occur as long as the necessary 
supporting stimuli are absent. However, the state of excitation primes the defense 
response so that it may occur very rapidly once the supporting stimuli become present. 
The defense response that actually occurs depends on the degree to which the 
supporting stimuli of the defense responses are present in the current stimuli situation. 
A defense response will only occur if its supporting stimuli match the current stimulus 
input to a degree that both exceeds an absolute criterion of 'adequate match' and is 
greater than the degree of match for any other defense response. If none of the 
supporting stimuli meet the absolute criterion, then none of the defense responses will 
occur. However, they will remain in an 'excited' state as long as the defense system 
stays activated (Masterson & Crawford, 1982). 

Evolutionary considerations suggest that the defense system activation is highly 
volatile in the sense that it occurs at the slightest hint of potential threat. As a 
consequence, the defense system is not only activated whenever the animal is certain to 
be hurt. The possibility of threat is enough to activate the system. Likewise, 
evolutionary considerations suggest that the defense system should be highly 
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conservative: Once activated, it should be slow to deactivate and, once conditioned, it 
should be slow to extinguish (Masterson & Crawford, 1982). 

One of the properties of the defense system is high resistance to extinction. To 
the extent that danger is correlated with particular stimuli, it will be expedient for the 
defense system to become conditioned to these stimuli on a permanent basis. As Rozin 
and Kalat (1971) also suggested, the high resistance of avoidance conditioning to 
extinction probably has adaptive value. The defense system should be activated 
whenever there is even a slight chance that the animal is in danger (Masterson & 
Crawford, 1982). 

A related property of defense system activation is that it need not be 
accompanied by intense negative affect. Such affect accompanies alarm reactions that 
occur only when traumatic outcomes are certain or highly likely. Because of its 
volatility and slow extinction properties, defense system activation will occur in many 
situations where trauma has occurred very infrequently, if at all. In these cases, the 
correlated affect might be best described as 'wariness' - that is, a cautious alertness 
combined with defense response priming (Masterson & Crawford, 1982). 
According to Lang (1994) emotion networks include direct connections to the brain's 
primary motivational system. They direct the general mobilization of the organism and 
the development of primitive approach and withdrawal behaviors. It is this same system 
that mediates the formation of conditioned associations based on primary reinforcement. 
Development of a new connection does not involve the formation of new neural 
pathways in the brain. Rather, local changes are induced in existing circuits, by altering 
the neurochemistry of cells and changing the probabilities of synaptic firing (Lang, 
1994). 

Pathways to the pelvic floor 

Although different models for neuronal control of the micturition cycle have been 
proposed (see Kinder, Bastiaanssen, Janknegt & Marani, 1995), the studies of Blok and 
colleagues (e.g. Blok, & Holstege, 1994; Blok, Sturms & Holstege, 1997; Blok, 
Willemsen & Holstege, 1997) are most explicit about pelvic floor function. 

In humans, the motor cortex is crucial in voluntary motor control, but other areas 
in the brain are involved in motor activities related to emotional behavior. These areas 
form the so-called emotional motor system (Blok, Sturms, & Holstege, 1997). 
Micturition is an example of a motor activity that is strongly influenced by this 
emotional motor system. During micturition the coordination of the detrusor muscle of 
the bladder and its external sphincter take place in the so-called pontine micturition 
center in the pons instead of in the sacral spinal cord or in the cerebral cortex but. The 
pontine micturition center, in turn, is not under control of the motor cortex but of 
structures belonging to the emotional motor system, such as the peri-aqueductal gray 
(PAG) and the dorsolateral part of the preoptic area of the hypothalamus. The results of 
the research by Blok and colleagues suggest that the PAG functions as a major 
'receiving' station for ascending sacral projections to the brainstem. The PAG might 
activate the M-region in order to produce voiding. Rostally located limbic structures as 
the preoptic areas, might control this reflex and possibly determine, in respect to the 
safety of the individual, the beginning of the act of micturition. This projection, thus, 
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might serve as a 'safe signal', i.e. allows micturition only when the individual finds itself 
in a safe situation (Blok & Holstege, 1994). 
The pelvic floor not only takes part in micturition and defecation, but also in sexual 
behavior, another component of the emotional motor system. A cortical pelvic floor 
motor area is located close to the 'hip motor area' between the arm and leg motor areas 
in the superior precentral gyrus. Bilateral destruction of this area resulted in urine 
retention due to a hyperreflexia of the pelvic floor musculature, causing inability of 
bladder relaxation. This area may be important in the mechanism underlying 
overactivity of the pelvic floor. The so-called L-region or pontine storage center, is also 
activated during involuntary and possibly also tonic contraction of the pelvic floor 
(Blok, Sturms, & Holstege, 1997). 

Voluntary control seems to be affected by the superomedial part of the 
precentral gyrus. This cortical area is important for conscious withholding of urine and 
subsequent suppression of the micturition reflex (Blok, Sturms, & Holstege, 1997). 

This line of research offers interesting possibilities for the study of different 
aspects of the pelvic floor. 

In conclusion 

The emphasis on the sexual aspect of pelvic floor overactivity in women with a 
diagnosis of vaginismus, follows from the moment of discovery of the problem. This is 
often related to the use of menstrual tampons, a gynecological exam or sexual 
intercourse. However, it seems more appropriate to approach the complaints related to 
the diagnosis of vaginismus as complaints related to the functioning of the pelvic floor. 
This does justice to the symptoms women have, which are often not restricted to the 
vaginal area, and allows a broader perspective for understanding the mechanism 
underlying pelvic floor overactivity. Overactivity of the pelvic floor may be viewed as 
the outcome of a multifactorial process, "...and this [...] is the reason why the cure of 
many diseases is unknown to the physicians of Hellas, because they disregard the 
whole, which ought to be studied also; for the part can never be well unless the whole is 
well" (Socrates in Plato's Charmides; Jowett, 1953). 
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Samenvatting 

Bij vaginisme wordt penetratie van de vagina belemmerd of onmogelijk gemaakt door 
een contractie van de bekkenbodemspieren. Deze bekkenbodemspieren lopen rond de 
urethra, vagina en anus. Het zijn spieren die onder willekeurige controle staan en die 
bijvoorbeeld worden aangespannen om urine of ontlasting op te houden. De 
bekkenbodemspieren kunnen echter ook onwillekeurig samentrekken, zoals 
bijvoorbeeld gebeurt tijdens een orgasme. Ook een vaginistische reactie wordt 
gekenmerkt door onwillekeurige activiteit van de bekkenbodem. 

De discrepantie tussen enerzijds een wijd scala aan behandelingen voor 
vaginisme en anderzijds het gebrek aan kennis over het vaginistisch reageren, was 
aanleiding voor dit onderzoeksproject. Daarbij werd aangesloten bij de theorie van 
Buytendijk over vitale afweerreacties. Vaginistische reacties zouden deel kunnen 
uitmaken van een algemener afweermechanisme. Volgens Buytendijk zijn 
afweerreacties automatisch optredende reflexen die zich ontwikkeld hebben op basis 
van eerdere ervaringen. 

Doel van het onderzoeksproject was om meer inzicht te krijgen in het 
vaginistisch reageren. Daarbij stonden drie vragen centraal. Ten eerste werd onderzocht 
of vrouwen met vaginistische reacties minder willekeurige controle over hun 
bekkenbodemspieren hebben dan vrouwen zonder vaginistische reacties. Ten tweede 
waren we geïnteresseerd in het optreden van onwillekeurige bekkenbodemactiviteit. 
Aangezien vaginistische reacties onwillekeurige reacties zijn, werd bekeken of vrouwen 
met vaginistische reacties verschilden van vrouwen zonder deze reacties in de mate van 
onwillekeurige bekkenbodemactiviteit tijdens emotionele situaties. Daarnaast werd 
onderzocht in welke situaties onwillekeurige bekkenbodemactiviteit optreedt en of deze 
reactie zich beperkt tot de bekkenbodemspieren of dat deze ook in andere spiergroepen 
voorkomt. Ten slotte werd de relatie tussen subjectief ervaren dreiging en 
bekkenbodemactiviteit bestudeerd. Hierbij werd gekeken naar de mate van 
overeenstemming tussen de ervaren dreiging en de veranderingen in de 
bekkenbodemactiviteit. 

In dit proefschrift worden een aantal studies beschreven die een antwoord 
proberen te geven op de hierboven gestelde vragen. Hierbij werd gebruik gemaakt van 
een psychofysiologische onderzoeksopzet. Activiteit van de bekkenbodemspieren werd 
met behulp van vaginaal gemeten oppervlakte elektromyografie (EMG) geregistreerd. 
Daarnaast werd ervaren dreiging gemeten met behulp van een schuitje. Dit instrumentje 
was bevestigd op de armleuning van de stoel waarin de vrouw tijdens het onderzoek zat. 
Met dit schuitje kon zij aangeven in welke mate zij dreiging ervoer tijdens het kijken 
naar emotie opwekkende filmfragmenten. 

De bekkenbodem 

De bekkenbodem (hoofdstuk 2) wordt gevormd door spieren, fasciae en ligamenten en 
bedekt de caudale opening van het benig bekken. In de bekkenbodem zitten openingen 
voor de urethra, de vagina en het rectum. De functie van de bekkenbodem is tweeledig. 
Ten eerste ondersteunt de bekkenbodem de organen in het kleine bekken. Daarnaast 
functioneert de bekkenbodem als doorgang voor urine en ontlasting en is een 
ontspannen bekkenbodem een voorwaarde om iets, bijvoorbeeld een tampon of een 
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penis, in de vagina te kunnen inbrengen. Om deze functies goed te kunnen vervullen 
vertonen de bekkenbodemspieren continue, dus ook in rust, een zekere mate van 
activiteit. 

Bekkenbodemproblemen worden vaak gerapporteerd als klachten over het 
plassen, de seksualiteit of de ontlasting. Deze klachten zijn vaak terug te voeren tot 
disfunctie in de activiteit, men heeft last van een onderactieve of overactieve 
bekkenbodem. Onderactiviteit van de bekkenbodem kan leiden tot ongewild urine en/of 
ontlastingsverlies, verzakkingsverschijnselen van bijvoorbeeld de baarmoeder en verlies 
van gevoel tijdens gemeenschap. Overactiviteit van de bekkenbodemspieren lijkt een rol 
te spelen bij klachten als obstructieve mictie, urine retentie, obstipatie, spastische dikke 
darm, en seksuele problemen als vaginisme, vulvair vestibulitis syndroom, dyspareunie 
en erectiele disfunctie. Ook bij pijnklachten in het genitale gebied lijkt overactiviteit van 
de bekkenbodem een rol te spelen. 

Het diagnosticeren van vaginisme 

De vraag die centraal staat in hoofdstuk 3 is of vrouwen met klachten gerelateerd aan 
het functioneren van de bekkenbodem te onderscheiden zijn van vrouwen zonder deze 
klachten op grond van een vragenlijst. In de literatuur en in de praktijk is de 
overheersende opvatting dat een gynaecologisch onderzoek deel moet uitmaken van de 
diagnostische procedure. Het doel van dit inwendig onderzoek is echter vaak niet 
duidelijk. De onmogelijkheid om een vrouw inwendig te onderzoeken wordt soms als 
criterium genoemd voor de diagnose van vaginisme. Aan de andere kant wordt 
inwendig onderzoek noodzakelijk geacht om lichamelijke oorzaken van de klachten uit 
te sluiten. Daarnaast wordt de educatieve functie van het onderzoek voor de vrouw zelf 
genoemd als reden om een inwendig onderzoek uit te voeren. Aangezien er vrouwen 
zijn die zonder problemen een lichamelijk onderzoek kunnen ondergaan maar die in 
andere situaties vaginistisch reageren kan met het lichamelijk onderzoek op zich niet 
worden vastgesteld of een vrouw vaginistisch reageert of niet. De vraag is dan ook of 
klachten die gerelateerd lijken aan het disfunctioneren van de bekkenbodem met behulp 
van een vragenlijst kunnen worden opgespoord. 

Twee onderzoekers beoordeelden zo'n vragenlijst die was ingevuld door 111 
vrouwen die bereid waren mee te doen aan onderzoek naar vaginisme. 
Overeenstemming bestond over de vragenlijsten van 95 vrouwen. In een van de studies 
waaraan een deel van deze vrouwen deelnam, maakte een lichamelijk onderzoek deel 
uit van de experimentele procedure. Eenentwintig vrouwen waren bereid hieraan mee te 
werken. Zij werden onderzocht door een arts-seksuoloog die geen inzage had gehad in 
de vragenlijsten van de vrouwen. De beoordeling van deze arts-seksuoloog werd naast 
de beoordeling van de vragenlijsten gelegd. In 18 gevallen was er overeenstemming 
tussen het lichamelijk onderzoek en de vragenlijsten. In de drie gevallen waarin dit niet 
het geval was, kon de discrepantie makkelijk worden verklaard door de individuele 
situatie. Dit betekent dat het goed mogelijk is om de bekkenbodemproblemen te 
signaleren met behulp van een vragenlijst. Een lichamelijk onderzoek hoeft dan ook niet 
tijdens de eerste bijeenkomst plaats te vinden, aangezien de waarde hiervan niet ligt in 
de diagnose op zich, maar meer in het inspecteren van de lichamelijke situatie van de 
vrouw en in de educatieve waarde van het onderzoek op zich. Dit onderzoek kan dus 
wachten tot een moment waarop de vrouw hier zelf aan toe is zodat het lichamelijk 
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onderzoek optimaal benut kan worden. In de studies die in dit proefschrift beschreven 
zijn, zijn de vrouwen ingedeeld op grond van de door hen ingevulde vragenlijsten. 

De reproduceerbaarheid van bekkenbodem elektromyografie 

Wil een meetmethode bruikbaar zijn voor wetenschappelijk onderzoek dan moeten 
veranderingen in de metingen veroorzaakt worden door veranderingen bij de 
deelnemende vrouw. Het vaginale EMG moet in staat zijn om deze veranderingen te 
registreren. Reproduceerbaarheid van de metingen zegt iets over de betrouwbaarheid 
hiervan. Deze reproduceerbaarheid werd onderzocht door vrouwen met en zonder 
vaginistische reacties te vragen oefeningen te doen met hun bekkenbodemspieren 
(hoofdstuk 4). Deze oefeningen bestonden uit korte en lange contracties. De vrouwen 
deden deze oefeningen twee keer, op twee verschillende dagen. 

Er werden geen verschillen gevonden tussen de groep vrouwen met en zonder 
vaginistische reacties. De rustwaarde van de bekkenbodemspieren en de amplitude van 
de korte en de lange contracties was voor beide groepen gelijk. Wel was er in beide 
groepen veel variatie tussen de meetresultaten van de individuele vrouwen. 
Geconcludeerd werd dat het meten van vaginaal oppervlakte EMG resulteert in 
betrouwbare data. Deze meetmethode blijkt dan ook bruikbaar voor de registratie van 
veranderingen in bekkenbodemactiviteit bij vrouwen met en zonder vaginisme. 

Willekeurige controle over de bekkenbodem 

In hoofdstuk 5 worden de resultaten beschreven van 67 vrouwen met en 43 vrouwen 
zonder vaginistische reacties. Deze vrouwen deden oefeningen met de 
bekkenbodemspieren om zo de willekeurige controle over deze spieren te kunnen 
bepalen. Er werd geen verschil gevonden in rustwaarde van de bekkenbodemspieren 
tussen de vrouwen met en zonder vaginistische reacties. Wel nam de rustwaarde tijdens 
het onderzoek af, wat aangeeft dat vrouwen zich steeds beter gingen ontspannen. Ook 
de amplitude van de korte en de lange contracties verschilde niet tussen de groepen 
vrouwen. Wanneer de vrouwen met vaginistische reacties werden gesplitst in een groep 
vrouwen die alleen vaginistische reacties rapporteerde en een groep vrouwen die ook 
een afwijkend plas en/of ontlastingpatroon rapporteerde werd wel een verschil 
gevonden. De groep vrouwen met alleen vaginisme vertoonde meer 
bekkenbodemactiviteit tijdens de korte contracties. Deze vrouwen konden de oefening 
dus beter uitvoeren. De conclusie van deze studie was dat er geen verschil is in de mate 
van controle over bekkenbodemspieren tussen vrouwen met en zonder vaginistische 
reacties. 

Onwillekeurige activiteit van de bekkenbodem 

Tijdens het onderzoek naar onwillekeurige activiteit van de bekkenbodemspieren 
(hoofdstuk 6) keken vrouwen naar verschillende emotieopwekkende filmfragmenten. Er 
was een bedreigend fragment, een seksueel bedreigend fragment, een erotisch fragment 
en een neutraal fragment. Doel was om met behulp van deze fragmenten emotionele 
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situaties te creëren waarvan verwacht werd dat deze onwillekeurige activiteit van de 
bekkenbodemspieren zou veroorzaken. Deze manipulatie lukte. Er werd ook nu geen 
verschil in reactie gevonden tussen de vrouwen met en zonder vaginistische reacties. 
Beide groepen vrouwen reageerden met verhoogde activiteit van de bekkenbodem op 
het bedreigende en het seksueel bedreigende fragment. Tijdens het neutrale en het 
erotische fragment veranderde de bekkenbodemactiviteit niet significant. Tijdens dit 
onderzoek werd ook de activiteit van de trapezius spiergroep gemeten. Deze spiergroep, 
die over schouder en schouderblad loopt is een houdingsspier. Door ook van deze 
spiergroep activiteit te meten kon onderzocht worden of de verandering in spieractiviteit 
die opgewekt werd door de film fragmenten beperkt bleef tot de bekkenbodem of dat 
deze onderdeel is van een algemenere reactie die zich ook uitstrekt tot andere 
spiergroepen. Bij een algemene afweerreactie zouden ook deze houdingsspieren 
betrokken zijn. Opvallend was dat de trapezius spiergroep hetzelfde reactiepatroon 
vertoonde als de bekkenbodemspieren. Dit betekent dat vrouwen met verhoogde 
spieractiviteit reageren op een bedreigende situatie. Hierbij is niet de seksuele 
component van de situatie bepalend. De reactie treedt ook op tijdens een niet-seksueel 
bedreigende situatie en is afwezig tijdens een erotische situatie. De reactie treedt daarbij 
niet alleen op in de bekkenbodem maar ook in andere spiergroepen. 

De relatie tussen subjectief ervaren dreiging, bewust zijn van bekkenbodemactiviteit en 
de EMG metingen van de bekkenbodem 

Het onderzoek uit hoofdstuk 7 diende als replicatie van de resultaten uit hoofdstuk 6. 
Opnieuw keken vrouwen naar emotie opwekkende filmfragmenten. Dit keer werden 
echter andere film fragmenten gebruikt, deden andere vrouwen aan het onderzoek mee 
en werd het onderzoek door andere proefleiders begeleid. Ook werd tijdens de 
filmfragmenten continu de subjectief ervaren bedreiging gemeten. Dit gebeurde met 
behulp van een schuitje op de armleuning van de stoel waarin de vrouw zat. Aan haar 
werd gevraagd tijdens het kijken naar de filmfragmenten aan te geven in welke mate zij 
zich bedreigd voelde. 

Ook in dit onderzoek was er geen verschil tussen de vrouwen met en zonder 
vaginistische reacties. De replicatie van het eerdere onderzoek lukte. Vrouwen 
vertoonden opnieuw een toename van bekkenbodemactiviteit tijdens het bedreigende en 
het seksueel bedreigende fragment. Deze verandering in spieractiviteit kwam overeen 
met de ervaren dreiging tijdens deze filmfragmenten. Daarentegen verschilde de 
subjectieve inschatting van bekkenbodemactiviteit van de gemeten veranderingen in de 
zin dat vrouwen dachten dat ze hun bekkenbodem tijdens het erotische fragment meer 
hadden aangespannen. Opvallend was dat dit erotische fragment door een aantal 
vrouwen als bedreigend werd ervaren. Deze vrouwen waren vrouwen met negatieve 
seksuele ervaringen. De gevonden relatie tussen de subjectief ervaren dreiging en de 
verandering van bekkenbodemactiviteit vormt een aanwijzing voor de veronderstelling 
dat een mechanisme als conditionering de basis vormt voor het vaginistisch reageren. 
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Discussie 

De laatste jaren is duidelijk geworden dat er samenhang bestaat tussen verschillende 
klachten die gerelateerd zijn aan het functioneren van de bekkenbodem. Vierenvijftig 
procent van de vrouwen die meededen aan dit onderzoeksproject rapporteerden naast 
vaginisme ook klachten met betrekking tot plassen en/of ontlasting. De samenhang 
tussen de verschillende klachten maakt een multidisciplinaire benadering van deze 
problematiek noodzakelijk. Daarbij is het belangrijk tot overeenstemming te komen 
over de te gebruiken terminologie. Klachten zouden beschreven kunnen worden aan de 
hand van het functioneren van de bekkenbodem. Ook het vaginistisch reageren kan zo 
worden omschreven. Overactiviteit van de bekkenbodem is kenmerkend voor de 
problemen met penetratie. 

De mate van willekeurige activiteit over de bekkenbodem verschilt niet tussen 
vrouwen met en zonder vaginisme. Deze willekeurige controle is daarmee niet de 
bepalende factor in het voorkomen van de onwillekeurige contracties. Er is echter een 
enorme variatie, zowel tussen vrouwen met als zonder vaginistische reacties, in de mate 
waarin vrouwen in staat zijn de bekkenbodem te ontspannen en aan te spannen. Hoewel 
bekkenbodemfysiotherapie in dit opzicht een effectief onderdeel van de behandeling 
kan zijn, moet de behandeling van vaginisme niet tot dit onderdeel beperkt worden. 

Ook de mate van onwillekeurige activiteit van de bekkenbodem, veroorzaakt 
door emotie opwekkende filmfragmenten verschilt niet tussen vrouwen met en zonder 
vaginistische reacties. Vrouwen reageren met verhoogde bekkenbodemactiviteit op de 
bedreigende en seksueel bedreigende filmfragmenten. Deze reactie blijft niet beperkt tot 
de bekkenbodem, maar treedt ook op in de trapezius spiergroep. Daarbij is het niet 
noodzakelijk het seksuele karakter van de situatie die de reactie opwekt, maar eerder het 
bedreigende aspect aan deze situatie. Dit betekent dat vaginisme als seksuele disfunctie 
ter discussie staat. De overactiviteit van de bekkenbodem kan geclassificeerd worden 
als seksuele disfunctie omdat penetratie onmogelijk is en dit als ongewenste situatie 
wordt ervaren. Er is echter geen reden om de overactiviteit van de bekkenbodem op 
zichzelf als seksuele disfunctie te classificeren. De reactie treedt ook in niet-seksuele 
situaties op, en leidt ook tot klachten op andere gebieden. De focus op het seksuele 
aspect van de reactie heeft ertoe geleid dat ook de oorzaak van deze reactie in de 
seksuele hoek werd gezocht. Een bredere kijk op bekkenbodemproblematiek geeft ook 
andere niet-seksuele aanknopingspunten voor het ontstaan van de overactiviteit van de 
bekkenbodem. Een goede anamnese is hierbij van onschatbare waarde. 

De relatie tussen veranderingen in bekkenbodemactiviteit en de subjectieve 
ervaringen zoals die in dit onderzoek gevonden werd, wijst in de richting van 
conditionering als mechanisme achter de onwillekeurige contracties van de 
bekkenbodem. Opmerkelijk is dat klachten over plas- en ontlastingsaspecten waarbij de 
bekkenbodem een rol speelt al veel vaker aan conditionering worden toegeschreven. Zo 
is het zeer aannemelijk dat vrachtwagenchauffeurs een disfunctioneel piaspatroon 
ontwikkelen doordat zij vaak niet kunnen plassen als zij aandrang voelen en moeten 
plassen als zij op een plek zijn waar een mogelijkheid daartoe is. Opvallend in dit 
onderzoek was dat rapportage over waargenomen bekkenbodemactiviteit niet alleen 
bepaald wordt door spierinformatie. Met name bij het inschatten van 
bekkenbodemactiviteit tijdens het erotische fragment werd duidelijk dat ook 
omgevingsinformatie en verwachtingen van vrouwen zelf een rol speelden. 
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De onwillekeurige activiteit van de bekkenbodem is een reactie op een 
bedreigende situatie. Een multidisciplinaire benadering van de klachten die deze 
overactiviteit met zich mee kan brengen doet recht aan de klachten van vrouwen en aan 
het mechanisme dat ten grondslag ligt aan het disfunctioneren van de bekkenbodem. 
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