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OBJECTIVES: To gain a more detailed understanding,
from a biopsychosocial perspective, of the sexuality of
women living with diabetes.

DESIGN: Anonymous questionnaire study.

METHOD: Thirty-six women with type 1 diabetes, 27
women with type 2 diabetes and 67 women without dia-
betes completed anonymous, detailed surveys about their
sexual desire, sexual satisfaction, sexual self-view and sex-
ual function. Various features of diabetes that have poten-
tial sexual relevance were also addressed.

RESULTS: Women with diabetes recognized that the fol-
lowing factors are associated with their disease and affect
their sexuality: diabetes-associated fatigue, fear of becom-
ing dependent on a sexual partner and an impairment of
body image that is associated with diabetes. Other poten-
tial diabetes-associated concerns, including issues of fertil-
ity, birth control, difficulty finding an accepting partner
and the perception of being an ‘ill’ woman, were not found
to be relevant to sexual desire or sexual function. Women
with diabetes were found to be similar to women without
diabetes in terms of sexual desire, sexual responses and
sexual function. Dyspareunia, which was disconcertingly
common in all groups, is discussed.

CONCLUSIONS: Despite the likelihood of diabetes-
associated impairment of genital sexual physiology in
women, any effect on women'’s sexual function appears to
be limited. Sexual satisfaction, however, may be affected
by factors to do with living with diabetes.
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La sexualité chez les femmes diabétiques

OBJECTIF : Mieux comprendre, du point de vue biopsychoso-
cial, la sexualité chez les femmes diabétiques.

PLAN D'ETUDE : Questionnaire anonyme.

METHODE : Trente-six femmes atteintes de diabete de type],
27 femmes, de diabete de type Il et 67 femmes non diabétiques
ont rempli, de fagon anonyme, un questionnaire détaillé sur
leurs pulsions sexuelles, leur satisfaction sexuelle, le fonction-
nement sexuel et leur point de vue personnel sur la sexualité.
Nous nous sommes également intéressés a différents aspects
du diabete, susceptibles d'avoir une incidence sur la vie sex-
uelle.

RESULTATS : Les femmes diabétiques ont déclaré que les
facteurs suivants, associés a leur maladie, influaient sur leur
sexualité : la fatigue associée au diabete, la crainte de devenir
dépendante d'un partenaire sexuel et une altération de 1'image
corporelle associée au diabéte. Par contre, nous avons constaté
que d'autres préoccupations liées au diabeéte, par exemple les
problemes d'infertilité, la limitation des naissances, la diffi-
culté de trouver un partenaire qui accepte la maladie et la
perception d'étre une femme <« malade » n'avaient pas d'inci-
dence sur les pulsions ou le fonctionnement sexuels. Les
femmes diabétiques n'étaient pas différentes des femmes non
diabétiques sur le plan des pulsions sexuelles, des réactions
sexuelles et du fonctionnement sexuel. Il a également été ques-
tion de dyspareunie, trouble étonnamment courant dans tous
les groupes.

CONCLUSION : Malgré les risques de perturbation de la
physiologie sexuelle génitale, liée au diabete, il semble bien
que la maladie ait des répercussions limitées sur le fonction-
nement sexuel. Toutefois, certains facteurs associés au fait de
vivre avec le diabete se sont avérés susceptibles d'avoir une
incidence sur la satisfaction sexuelle.
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Areview of the literature suggests that there is no consis-
tent change in the sexuality or sexual function of
women with either type 1 or type 2 diabetes. The tendency
to examine a woman’s sexual desire and response with ref-
erence to the male model of sexuality and function is com-
mon to all studies. However, men and women have very
different ‘sexual programming’, and their most common
sexual dysfunctions or complaints are not simply physiolog-
ical equivalents (1).

Generally, men have higher levels of spontaneous sexual
desire than women (see review of supporting data by
Baumeister et al [2]), most likely based in part on genetic fac-
tors and 10-fold higher testosterone levels compared with
women. Men'’s sexual drive contributes much to the enjoy-
ment of the sexual experience with a partner or alone. For
both types of activity, but especially during sexual activity
with a partner, a firm and not just tumescent penis is neces-
sary. Thus, the most common male sexual dysfunction is
erectile dysfunction. Even nonerectile sexual problems (eg,
low desire, premature ejaculation) are often presented in
terms of erectile failure. The inherent biological vulnerabili-
ty of the erectile mechanism compounds the requirement of
a firm penis. Vascular health, especially the availability of
endothelial nitric oxide (NO), which is an integral compo-
nent of the expansion of corporal tissue, commonly decreas-
es with diabetes (3). Given the perceived mandatory
requirement of a firm penis, any physically based deficiency
quickly becomes compounded by interpersonal and intrap-
ersonal factors (4).

In contrast to men’s sexual desire, women’s desire is
often perceived as being more responsive than spontaneous,
as is reflected in the new American Foundation of Urological
Disease consensus definition of female hypoactive sexual
desire disorder (5). It may be triggered by a multiplicity of
factors in addition to conventional sexual stimuli. Women's
desire may be expressed more as wanting physical close-
ness, intimacy, and to share love and affection rather than
wanting the pure physical pleasure of sexual acts (1,6). The
need for physical pleasure is commonly accessed once the
sexual experience has begun (7). Research by Regan and
Berscheid (6) shows that the goals of sexual desire are dis-
tinctly different for men and women.

Most women are relatively unaware of the state of vaso-
congestion of the genitalia. They mainly refer to subjective
arousal when speaking of sexual arousal (8). Their appraisal
of sexual stimuli and their context, rather than the conscious
appraisal of genital vasocongestion, determines their subjec-
tive arousal (9). Women speak of problems that reflect a lack
of engorgement of the clitoris, the vaginal wall, vestibular
bulbar tissue or the erectile tissue around the uretha rather
infrequently. The vast majority of this erectile tissue is hid-
den from view in women. Partial rather than full engorge-
ment may not interfere with sexual pleasure from
stimulation. Neither a woman nor her partner is likely to be
aware that the physiological response is only a partial
response. Women may complain of insufficient lubrication
from vaginal capillaries despite an intact desire for a sexual
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experience and adequate mental arousal. This situation is
usually a reflection of reduced estrogen production post-
menopausally (estrogen is needed for the process of lubrica-
tion, which is, most likely, predominantly vasointestinal
polypeptide-mediated) (10,11). Female (genital) sexual
arousal disorder (FSAD) is not the overriding female sexual
dysfunction as erectile dysfunction is for men. Nevertheless,
Park et al (12) developed an atherosclerotic animal model to
mimic the pathophysiology of ‘vasculogenic FSAD’. The
flaw with this approach is that there is a fundamental differ-
ence in women’s and men’s appraisal of genital congestion.
Women with and without FSAD have been studied in a lab-
oratory setting. When an erotic stimulus is presented, with-
in seconds, both groups of women experience an increase in
vaginal congestion (as measured by a vaginal pleythysmo-
graph). This finding is true regardless of whether the stimu-
lus is reported as being subjectively arousing and even if the
stimulus is perceived as being negative (8).

It appears, therefore, that in perhaps many women, accu-
rate awareness of the state of the genitalia is either lacking or
irrelevant to subjective arousal. There is also no requirement
for a woman's erectile tissue to be in a critical state of
engorgement for her to be ‘potent’. Thus, a degree of
impairment of erectile and lubrication responses similar to
that induced in an animal model may not be clinically rele-
vant in the human female. Clearly, marked vascular insuffi-
ciency that precludes vulval congestion would cause direct
genital stimulation (a common means by which women
move from a sexually neutral state to one of arousal [7]) to
be ineffective and, even, painful. Similarly, marked vascular
insufficiency that precludes lubrication would be problem-
atic if a woman wished to include intercourse in her sexual
experience.

With the background information presented above, the
relevance of diabetes-associated vascular and neurological
pathology may be addressed. The brain’s signal of sexual
arousal is transmitted by the autonomic nervous system to
the genital erectile tissue in both sexes and to women'’s sub-
mucosal vaginal microvasculature. This neurotransmission
to the erectile tissue involves NO (13) and other neurotrans-
mitters, and causes relaxation of the smooth muscle sur-
rounding the minute blood spaces (sinusoids) in the clitoris
and in the vestibular bulb. It also facilitates the release of NO
from the endothelial cells that line the sinusoids. The neuro-
transmission to the vascular smooth muscle in the vaginal
submucosa, which is most likely vasointestinal polypep-
tide- and NO-mediated, increases the inflow of blood,
thereby increasing intracapillary pressure and the transuda-
tion of lubricating fluid. This autonomic neurological con-
duction is most likely to be inefficient in patients with
diabetes. Additionally, there is less NO in the endothelial
cells to be released (3). Supply arteries may be prematurely
stiffened with atheroma, and with time, relative anoxia caus-
es the loss of smooth muscle, further inhibiting the process
of engorgement. Given the differences in the sexual function
of men and women mentioned above, the engorgement of
erectile tissue is clearly of major importance to a man with
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diabetes but may well be less critical to a woman with dia-
betes. Similarly, lubrication may still be ‘sufficient’, even if a
decrease in vascular response is documented.

REVIEW OF PREVIOUS STUDIES

In a 1994 review of the available literature on women’s sex-
uality and diabetes, Thomas and LoPicollo (14) reviewed 16
studies and concluded: “For women the connection between
diabetes and sexual function appears to be much less clear
than for men, and also appears to contain a larger psycho-
logical element”. The authors point to the lack of physiolog-
ical studies, but as has been noted above, the relevance of
laboratory-based physiological studies to a woman's sexual
experience is unclear given the small correlation that exists
between genital and subjective indices of sexual arousal (15).
It is necessary to know the effect of any defect in genital
physiology on a woman and her partner, rather than simply
to identify its presence.

Sexual identity and self-image are important components
of sexuality that often affect women’s sexual desire, but are
rarely addressed. There are no formal sexology studies
either of delayed psychosexual maturation in women diag-
nosed with diabetes at an early age (16), or of the use of
insulin manipulation, enemas and laxatives to reduce the
weight that is typically gained from insulin (17). Sexual con-
cerns outside the sphere of hypoactive sexual desire or dis-
ordered genital reflexes are commonly ignored (18).

Interpersonal issues have only occasionally been exam-
ined, and there is little correlation between sexual dysfunc-
tion and marital difficulties (19). Schreiner-Engel et al (20)
noted that while women with type 1 diabetes were similar in
most respects to women in the control group, those with
type 2 diabetes did report more unhappiness and discord in
their relationships. Unfortunately, the vast majority of stud-
ies have only investigated married or cohabiting women
(exceptions include Newman and Bertelson [19], and Hulter
et al [21]).

Difficulties with birth control, fertility and pregnancy
outcome are common in women with diabetes. Whether
these factors affect a woman’s sexual willingness and ability
is unknown.

Low sexual desire that is associated with high blood
sugar levels, interference with sexual response from
painful neuropathy, recurrent cystitis, vaginitis and pain
from vulvar vestibulitis syndrome, which is potentially
precipitated by Candida albicans infection (22,23), await
detailed study.

The only indication of persistently lowered sexual desire
can be found in the study by Schreiner-Engel et al (20) in
which women with type 2 diabetes reported low levels of
desire, avoided opportunities for sex and wanted inter-
course less frequently than women in the control group.

Sexual arousal is difficult to evaluate due to its complexi-
ty (7). Women tend to rate their subjective arousal on their
mental excitement, rather than on an appreciation of genital
changes (8). Few studies focus intently on subjective arousal.
The potential contributory factor of low estrogen levels is
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not identified in the study by Schreiner-Engel et al (20),
which found that 29% of women with type 2 diabetes report-
ed minimal lubrication, and almost one-half of the women
always used a supplementary lubricant, whereas only 13%
of women in the control group did so. Twenty women with
diabetes studied by LeMone (24) “frequently reported
changed lubrication”, but their estrogen status was not clar-
ified. Thus, the statement in Enzlin et al’s recent review (25)
that “a reduction (in sexual arousal) has been confirmed in
most studies” must be viewed cautiously given that the
reduction in question may have referred to genital conges-
tion and lubrication, and may have been a result of the
women’s estrogen status.

Tyrer et al (26) found that women with symptomatic
autonomic neuropathy and objectively impaired autonomic
cardiovascular reflexes reported decreased nongenital phys-
iological markers of arousal, but reported subjective genital
lubrication similar to that of women in the control group.
Vaginal plethysmograph measurement showed reduced
vasocongestion in seven women with type 1 diabetes who
viewed erotic material compared with the control group
(27). Interestingly, subjective arousal was similar to that of
the women in the control group. Reduced autonomic neu-
rotransmission most likely impairs genital response but
may not be of clinical importance.

A literature review suggests that problems with orgasm
are not more common in men or in women who have dia-
betes. Hulter et al (21) suggested that increased numbers of
women with type 1 diabetes had orgasmic difficulties.
However, only four of 42 women studied did so. The fact that
orgasmic experiences may be possible without a partner or
without certain sexual practices has not been investigated.

The question of whether sexual dysfunction is associated
with complications of diabetes has been addressed either by
asking questions about the presence of somatic and/or auto-
nomic neuropathy symptoms, by the measurement of
somatic nerve function (vibration threshold, limb reflexes)
or by the measurement of autonomic cardiovascular reflexes
(26). Some authors have noted the presence of retinopathy
or neuropathy. No definite correlation has been found
between sexual dysfunction and the complications of dia-
betes (19,28-32). The following studies purport to have
found some level of association.

e Tyrer et al (26) showed reduced nongenital arousal
but not reduced subjective genital arousal in
women with complicated type 1 diabetes.

* Leedom et al (33) studied women with type 1 and
type 2 diabetes, and reported that those with
demonstrable neuropathy complained of reduced
lubrication, orgasmic difficulties and low desire.
However, these women also scored high on
depression inventories.

e In a sample of 80 women with type 1 diabetes,
more patients reported sexual dysfunction if they
also had peripheral neuropathy (29). However,
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the women did not differ from a control group in
terms of the number who reported sexual
dysfunction (25% in both groups), and estrogen
status was not given.

* By studying peripheral nerve damage using
vibration thresholds and limb reflexes, and
by taking a history of autonomic or somatic
neuropathy, Hulter et al (21) found that of 42
women with type 1 diabetes, only two symptoms
of autonomic neuropathy (decreased foot
perspiration and increased gustatory sweating)
correlated with sexual dysfunction. However,
the incidence of sexual dysfunction was
comparable with that in large community
samples (34).

Unfortunately, two groups of women have not been studied:
those who are more medically unwell and those unwilling to
address their (possibly very problematic) sexuality at all.

In summary, knowing that the neuropathy of diabetes
has a predilection for autonomic nerves and acknowledging
the vascular pathology of diabetes, the expected direct effect
on a woman’'s sex response cycle is a reduction in lubrication
and in the congestion of erectile tissue. However, women
may have a built-in reserve mechanism such that the
reduced lubrication and vasocongestion may not necessarily
be symptomatic. The woman with diabetes and an estrogen
deficiency may be symptomatic. The reduced production of
NO from endothelial cells that are associated with her dia-
betes (3) compounds the effect of the reduced availability of
NO due to a lack of estrogen (35).

RESEARCH DESIGN AND METHODS
Based on past research and clinical observations, the
present study was designed to test the following hypotheses
that women with diabetes:

* do not have clinically relevant reduced lubrication,
if a low estrogen state is excluded;

* do not report more orgasmic difficulties whether
the stimulation is masturbation, manual, oral or
intercourse;

* do have more dyspareunia based on their
predilection for recurrent urinary tract infections,
vaginal infections and, possibly, vulvar vestibulitis
syndrome;

* have similar sexual desires in terms of sexual
fantasies, sexual thoughts and an urge to self-
stimulate;

* may agree that their sexuality is affected by pain

from neuropathy, fatigue, the perception of the self
as being ill, finding and keeping a partner,
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becoming dependent on a partner, hypoglycemia
that is associated with sexual activity, negative
body image due to physical changes that are
associated with diabetes, and diabetes-associated
birth control and reproductive concerns;

* have somewhat lower overall sexual satisfaction,
especially women with type 2 diabetes; and

¢ are not more likely to have sexual dysfunction if
the diabetes results in complications.

An extensive questionnaire was developed to assess the
sexual response cycle and sexual desire in traditional ways
by using questions from previously validated question-
naires (36,37), plus questions that addressed details on
orgasmic releases of arousal. Further questions addressed
the effects of diabetes on other aspects of women’s sexuality.
The questionnaire was then modified to be appropriate for
women in the control group. Asking 10 women from each
group to complete the surveys twice at six-week intervals indi-
cated that the questionnaire had a sufficient level of test-retest
reliability. The surveys were then pilot-tested on 20 women
with and 20 women without diabetes, and expanded to
include more questions on living with diabetes. Participants
completed the surveys at home and anonymously mailed
them back to the researchers. The study was approved by
the University of British Columbia and Vancouver Hospital
Ethics Committees, Vancouver, British Columbia. The pilot
study was approved by Lions Gate Hospital, Vancouver.

Participants were asked about their medical status and
history, including current medications, menopausal status,
hormone replacement therapy (HRT), number of pregnan-
cies and number of children. Both groups were then asked
sets of questions pertaining to relationship quality, sexual
satisfaction, sexual frustration, sexual desire, vaginal lubri-
cation, frequency of yeast infection, dyspareunia, sexual
behaviours, and patterns of arousal and orgasm. The
women with diabetes were also asked about insulin use,
age of diagnosis and complications of diabetes (neuropathy,
retinopathy, nephropathy); they were asked to report on
each of the following items (by checking the appropriate
category “Not at all true of me”, “Somewhat true of me” or
“Very true of me”).

* Pain from neuropathy is distracting when I am
sexual or lessens my sexual desire.

* Fatigue from diabetes lessens my sexual desire.

¢ Thinking that I am an “ill" woman lessens my
sexual feelings.

* Finding or keeping a sexual parter is difficult for

me - I worry that they may consider me an ‘ill’
person.
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e Iworry that I may become dependent on a sexual
partner because of diabetic complications.

* I become hypoglycemic with sexual activity and
preventing this is a concern for me.

* T have a poor body image due to physical changes
from diabetes.

* Inability to find a birth control method that is
okay with my diabetes causes me to avoid sex.

* Reproductive concerns related to diabetes
(eg, fertility, pregnancy, baby’s health) have
lessened my sexual feelings.

To determine the mood of a participant, five questions
addressing the following issues were taken from the Beck
Depression Inventory: sadness, satisfaction, hopelessness,
interest in activities and interest in people. An example of
the response scale for sadness is from 0 (“I do not feel
sad”) to 3 (“I am so sad that I can’t stand it”). Responses to
the five questions from the Beck Depression Inventory
attained a sufficient level of interitem reliability, alpha =
0.93, to be aggregated into a single variable labelled
‘mood’.

Sexual desire was assessed by using traditional questions
about the frequency of sexual thoughts or fantasies, plan-
ning something sexual, wanting to be sexually active with a
partner and wishing to self-stimulate. Further questions
addressed topics such as the following:

¢ describing subjective arousal and orgasm patterns
by choosing one of four graphs that best described
experiences with intercourse, partner stimulation
other than intercourse and self-stimulation. The first
graph depicted arousal, plateau and one peak of
orgasmic release as in the traditional concept of the
male sexual response. The second graph depicted
arousal to a satisfying level with resolution as the
stimulation ceased with subsequent satisfaction
(but there was no definite peak of arousal with
release, ie, orgasm). The third graph depicted a
flattened response without satisfaction and the fourth
graph depicted a satisfactory response with multiple
orgasmic releases;

* how often a woman experienced difficulty
becoming sufficiently wet or lubricated in the
vagina when she wanted to be sexually intimate;
and

* the frequency of pain or discomfort with
intercourse.
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TABLE 1

Demographic data for three groups: women with type 1
diabetes, women with type 2 diabetes and women without
diabetes

Participant group

Type 1 Type 2
diabetes diabetes  Control

Age range in years 20to 76 31t0 87 19to 68
Mean age in years 40.18 51.96 38.96
Completed high school* 75.80 72.70 98.50
High school graduates going

to university or college* 87.00 75.00 92.50
Mean number of pregnancies 1.49 3.10 1.47
Mean number of children born 0.95 2.10 0.82
Postmenopausal* 19.10 44.40 17.90
ERT if postmenopausal* 43.00 33.00 58.00
European or Caucasian* 66.70 56.40 86.80
Asian* 10.20 0.00 8.80
First Nations* 4.50 10.80 1.50
Other ethnic origins

(or no response)*) 18.60 32.80 2.90

*Percentage of participants within each group. ERT Estrogen replace-
ment therapy

Questionnaires were distributed to women attending two
hospital-based diabetes clinics and to women visiting their fam-
ily physicians for nonacute, nonsexual concerns in eight sepa-
rate offices in the Vancouver area. To minimize the likelihood of
confounding factors produced by the presence of certain med-
ical conditions thought to potentially interfere with sexuality,
the women were asked to read a list of medical conditions and
to indicate if any of the conditions were present. If so, they were
asked to return their questionnaires uncompleted.

Two hundred fifty questionnaires for each group
(women with diabetes and women without diabetes) were
distributed to the clinics and offices. Either the physician or
anurse introduced the question of voluntary participation in
the study. It proved impossible to calculate the response rate
accurately because not all of the offices were sure that only
women who intended to complete a questionnaire were giv-
en one. Also, rather than checking off any coincidental med-
ical condition that was most likely to affect sexuality and
mailing the questionnaire back, women apparently simply
discarded the questionnaires. It is estimated that the
response rate was between 50% and 65%.

RESULTS
Participants
Table 1 shows a comparison of the demographic characteris-
tics of the three groups of participants (36 women with type
1 diabetes, 27 with type 2 diabetes and 67 without diabetes).
Table 2 shows the reported sexual activity and orientation of
the participants in each group.
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TABLE 2

Sexual orientation and activity for three groups: women
with type 1 diabetes, women with type 2 diabetes and
women without diabetes

Participant group

Type 1 Type 2

Sexual orientation and activity diabetes  diabetes Control

Currently sexually active

with a partner 62.20 50.00 70.60
Sexually active in the past

but no current partner 16.20 27.30 19.10
Have a sexual partner but am not

currently sexually active 16.20 22.70 7.40
No partner and have never been

sexually active 5.40 0.00 1.50
Heterosexual 86.50 81.80 85.30
Gay/Lesbian 0.00 9.10 11.80
Bisexual 5.40 0.00 2.90

Figures represent percentages within each group

Group differences

Three-group (type 1 diabetics versus type 2 diabetics versus
the control group) ANOVAs were conducted on partici-
pants’ ages, levels of depression and perceptions of interper-
sonal relationships. These analyses yielded a group effect for
the age of the participants, F(3,122)=11.80, P<0.001. Turkey’s
post hoc comparisons revealed that women with type 2 dia-
betes were significantly older (mean [M]=50.36) than women
with type 1 diabetes (M=38.19) and control participants
(M=38.96). The group effects for levels of depression,
F(2,124)=1.09, and perceptions of interpersonal relationships,
F(2,99)=1.49, were not statistically significant. On average,
participants in all groups had positive perceptions of their
intimate relationships (scores were between 3.00 and 3.50 on
scales from 1 [low] to 4 [high] on perceptions of relationship
quality) and reported relatively low levels of depression
(scores were between 0 and 0.55 on scales from 0 [low] to 3
[high] on depressed mood). Given the age differences among
participants in the three groups, age was controlled for,
where possible, in all subsequent analyses.

A group ANCOVA, controlling for age, on the frequency
of yeast infections yielded a main group effect of
F(2,118)=8.88, P<0.01. Age was also a significant covariate,
F(1,119)=4.50, P<0.05. Participants with type 2 diabetes
(M=3.28) reported more yeast infections than the control
group (M=1.89). Older participants were less likely to expe-
rience yeast infections than younger participants,
r(123)=-0.05.

Three %> analyses on the extent to which women with
type 1 diabetes versus women with type 2 diabetes
reported complications as a result of their diabetes
(nephropathy, neuropathy and retinopathy), yielded
group differences on the effect of diabetes on kidneys,
x*(1)=8.04, P<0.01, and retinas, 3(1)=5.54, P<0.05, but
not on nerves, >(1)=1.44. Type 1 diabetes was associated
with more complications (nephropathy [29.7%], retinopa-
thy [43.2%] and neuropathy [37.8%]) than type 2 diabetes
(nephropathy [0%], retinopathy [13.6%] and neuropathy
[22.7%]).

Outcomes of hypotheses

Hypothesis 1: A one-way (group) ANCOVA, controlling
for age, yielded no differences in lubrication,
F(2,84)=0.97. There was also no effect for age,
F(1,84)=1.45. Although group differences were not
observed in the frequency of reduced lubrication (40.4%,
47.35% and 34.6%, respectively for women with type 1
diabetes, women with type 2 diabetes and women with-
out diabetes), it is interesting to note that of the seven
postmenopausal women with type 1 diabetes, only three
used estrogen, and of the 12 postmenopausal women
with type 2 diabetes, only four used estrogen, whereas
for the 12 postmenopausal women without diabetes, sev-
en used estrogen.

Hypothesis 2: A y? analysis yielded no differences in the
extent to which participants experienced orgasm with inter-
course %%(2)=1.39, with manual stimulation y?(2)=2.29 or
while masturbating y2(2)=1.44 (Table 3). In addition, there
were no group differences in the experience of either one
peak or multiple peaks of sexual tension and subsequent
release. However, the following interesting findings did
emerge (Table 3).

TABLE 3
Group means and F-scores on dependent measures of sexual functioning and sexual satisfaction
Group

Women with Women with
Dependent measure type 1 diabetes type 2 diabetes Control F
Difficulty with vaginal lubrication* 40.18 46.95 34.04 0.97
Pain during intercourse* 31.48 41.95 26.12 0.98
Sexual frustration during self-stimulation* 13.12 7.47 10.49 0.24
Sexual frustration during oral stimulation* 16.26 32.07 24.82 1.05
Sexual frustration during intercourse* 37.64 31.32 33.29 0.20
Satisfaction with sexual activity other than intercourse' 3.28 3.14 3.45 0.75

*Percentage of participants within each group; flevel of satisfaction from 1 (extremely dissatisfied) to 4 (very satisfied)
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* The classic (male pattern) ‘mountain’ or single
peak orgasm (pattern 1) was, indeed, the most
common pattern of the masturbatory experience
for all three groups. Fewer women with
type 2 diabetes (39%) reported pattern 1 from oral
or manual stimulation. Intercourse was only
associated with a single peak orgasm
approximately half as often (33%
and 35% of the time, respectively, in women
with type 1 diabetes and in the control group,
and 15% of the time in women with type 2 diabetes).

* Fairly similar percentages of all three groups
experienced multiple orgasms (pattern 4) both
with intercourse and manual or oral stimulation,
and less often with self-stimulation.

* A plateau of arousal without a definite peak in
release (pattern 2) was experienced with
intercourse by approximately one-quarter of
the women with type 1 diabetes and by
approximately one-third of the women without
diabetes; however, it was rarely experienced with
self-stimulation, manual or oral stimulation
by women in any group.

* A fairly low curve with minimal arousal (pattern 3)
was extremely rare with self-stimulation, or oral or
manual stimulation in any woman; however, it
was experienced during intercourse by 6.1%, 15%
and 9.7% of women with type 1 diabetes, women
with type 2 diabetes and women without diabetes,
respectively.

* Few women in any group experienced sexual
frustration with self-stimulation.

Hypothesis 3: Pain with intercourse was present in 31.48% of
women with type 1 diabetes, 41.95% of women with type 2
diabetes and 26.12% of women without diabetes. Of note is
the high number of women from all groups who reported
experiencing pain (Table 3). However, a one-way (group)
ANCOVA, controlling for age, yielded no group differences
in the frequency of pain experienced, F(2,21)=0.98.

Hypothesis 4: Sexual desire was similar across groups.
Three one-way (group) ANCOVAs, controlling for age,
yielded no group differences on three of the dependent vari-
ables regarding sexual desire (sexual thoughts,
F[2,122]=0.62; sexual planning, F[2,122]=1.26; and desire for
sex with a partner, F[2,122]=0.60). Age was a significant
covariate of sexual thoughts, F(1,1.22)=25.04, P<0.001; sexu-
al planning, F(1,122)=9.99, P<0.01; desire for sex with a part-
ner, F(1,122)=30.64, P<0.001; and desire for self-stimulation,
F(1,122)=7.79, P<0.01. In all cases, sexual desire was greater
in younger than in older women (intercorrelations between
age and sexual thoughts were r[126]=-0.45, P<0.001; sexual
planning, r[126]=-0.32, P<0.01; desire for sex with a partner,
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r[126]=-0.45, P<0.001; desire for self-stimulation,
r[126]=-0.23, P<0.05).

Hypothesis 5: Aspects of diabetes that were perceived to
affect sexuality included fatigue and the fear of becoming
dependent on a partner. These factors were “somewhat or
very true for me” for 51.40% of women with type 1 dia-
betes and 36.40% of women with type 2 diabetes, and
29.70% and 27.30% of these groups, respectively, thought
they had a poor body image due to physical changes from
diabetes.

A series of %* analyses compared whether women with
type 1 and type 2 diabetes scored differently on any of the
questions about living with diabetes. The only difference
was on the question related to hypoglycemia; more women
with type 1 diabetes (39.70%) were concerned with becom-
ing hypoglycemic during sexual activity than those with
type 2 diabetes (4.5%), x*(1)=6.06, P<0.02.

Hypothesis 6: No group differences were observed on sexu-
al satisfaction. In general, participants across the groups
reported feeling relatively satisfied with their sexual rela-
tionships. Mean scores for all groups were between 3 (satis-
fied in most respects) and 4 (very satisfied).

Hypothesis 7: Actual sexual dysfunction was not associated
with evidence of diabetic complications. However, there
was some association between the fear of feeling dependent
and the presence of retinopathy, r(56)=0.30, P<0.05 or
nephropathy, r(56)=0.45, P<0.001.

DISCUSSION

The present study provided confirmation that the neuro-
logical and vascular pathophysiology of diabetes does not
directly interfere with the sexual response of women with
diabetes in ways that are clinically relevant. We had postu-
lated (hypothesis 1) that the mechanism of genital conges-
tion and lubrication has some reserve mechanism such that
if estrogen were not lacking, diabetes-associated impair-
ment of the mechanism of genital arousal would not be
symptomatic. We had suspected that the few studies that
reported reduced lubrication reflected an undisclosed lack
of estrogen. This study, interestingly, confirms our own
clinical experience that uncertainty about cardiovascular
benefit from HRT in women who may already have a
degree of coronary artery disease (38) causes many women
not to take it.

Previous studies did not allow for variation in the orgas-
mic responses of women. Our experience is that although
many women do not experience the typical ‘male’ single
peak of excitement and release, they are entirely functional.
By allowing women to choose from a number of possible
arousal and orgasm patterns, we demonstrated the diversity
of arousal responses. We also demonstrated similar arousal
experiences for women with diabetes of either type and
without diabetes. Although the ‘male pattern” (the pattern 1
response) was commonly associated with masturbation and
with direct genital stimulation by a partner, it was experi-
enced during intercourse far less often by all women (eg, only
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15% of women with type 2 diabetes reported a pattern 1
response with intercourse, but 58% reported such a response
with self-stimulation). Multiple orgasms (the series of peaks
in pattern 4) were not uncommon and occurred more com-
monly with partner sex than with masturbation. The need
to enquire about orgasmic response to nonintercourse stim-
ulation is demonstrated by the finding that the minimal
response (pattern 3) was extremely rare in women with self-
stimulation or direct genital stimulation by a partner, but
was experienced 6.1% to 15% of the time during inter-
course.

Of the women with type 1 diabetes, 31.5% reported pain
during intercourse, as did 42% of women with type 2 dia-
betes and 26.1% of women without diabetes. Although there
were no group differences, these findings are very relevant
clinically. If more than 25% of women in a nonclinical sam-
ple (ie, not presenting in a sexual medicine setting) have
dyspareunia (and if about 42% of women have dyspareunia
if type 2 diabetes is present), this issue must surely be
addressed. It should be noted that younger women in a large
American community national health and life study report-
ed a 20% prevalence of dyspareunia (3). Sadly, usually only
the ‘biological” components of dyspareunia, most likely a
biopsychosexual entity, are addressed. When no biological
etiology is discovered, the assessment ends. Not all women
with dyspareunia have physical findings that can be docu-
mented currently (39). Thus, for some women, dyspareunia
represents a pain syndrome (with possible sexual repercus-
sions), whereas for other women, often unexplored psycho-
logical issues cause the entry or attempted entry of the penis
to be painful. This group of women may have higher rates of
psychological symptomatology (39). It is possible that the
highest result in the present study (in the women with type
2 diabetes) stems from the infrequency of HRT use and the
higher number of yeast infections reported by this group.
Genital lack of estrogen and recurrent yeast infection, how-
ever, are highly treatable (without invoking systemic estro-
gen replacement therapy). Long term hypersensitivity and
inflammation of the introital edge and entry dyspareunia
(the classic symptoms of vestibulitis) can follow recurrent
candidiasis (22,23), providing another possible way in which
diabetes predisposes women to dyspareunia.

Given the vast number of biopsychosocial determinants of
desire, any effect of diabetes on desire would have to be dra-
matic to cause a statistically significant change. Clearly, there
is no theoretical rationale for an obvious direct biological fac-
tor - diabetes does not affect the hormonal basis of desire.

Our study demonstrated some diabetes-associated fac-
tors that affect women’s sexuality (hypothesis 5): fatigue and
the fear of becoming dependent on a partner were “some-
what or very true of me” for 50% of women with type 1 dia-
betes and 36% of women with type 2 diabetes. Thirty-two
per cent of women with type 1 diabetes and 29% of women
with type 2 diabetes believed that their body image suffered
due to physical changes from diabetes. It was interesting to
note how infrequently women with diabetes perceived their
sexuality to be affected by diabetes-associated difficulties
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with birth control, with finding a partner or with the percep-
tion of ‘being an ill woman’”.

A reduction in overall sexual satisfaction in the women
with type 2 diabetes was not confirmed (hypothesis 6). This
finding had been reported by Schreiner-Engel et al (20), who
noted the likelihood of having difficulties adapting to the
disruptive effects of being ill during an established relation-
ship at a time when many other changes are occurring.
Earlier studies had commented on a possible “cultivation of
a sick role” (40) by some women with late onset diabetes,
with a resulting negative impact on their sexuality (41). A
larger study than either the Schreiner-Engel et al study (20)
or the present one, with strict age-matching against controls,
may clarify this issue further.

We had not expected any correlation between actual sex-
ual dysfunction and diabetic complications (hypothesis 7),
and none was found. However, there was a correlation
between the fear of becoming dependent and the presence
of diabetic complications of retinopathy or nephropathy.

CONCLUSIONS

The present study investigated the sexuality of women
with and without diabetes from a biopsychosocial perspec-
tive. Many aspects of sexuality were found to be very similar
in women with both types of diabetes and in women with-
out diabetes. The study included women who were current-
ly sexually active, those who were only sexually active in the
past and some women who had never been sexually active
with a partner. Thus, women who may have had sexual dys-
functions that precluded relationships would not have been
excluded from this study. Nevertheless, there was no statis-
tically significant increased incidence of sexual dysfunction
in women with diabetes. Dyspareunia, however, was con-
firmed to be present in more than 40% of women with type
2 diabetes (Table 3). This finding may be at least partially
explained by the lower incidence of estrogen replacement
therapy and the higher frequency of yeast infections report-
ed by this group of women. The finding that more than 25%
of women without diabetes who consult a family practition-
er for nonsexual concerns have dyspareunia promotes con-
tinued research into more effective management of this
distressing condition. This study also briefly examined how
other aspects of a chronic illness, such as diabetes, may affect
sexuality; fatigue, the fear of becoming dependent on a part-
ner and changes in body image due to the illness were found
to be relevant. In keeping with previous research, no direct
correlations between diabetic complications and actual sexu-
al dysfunctions were found.

Limitations of the study include the modest sample size
and the inability to document the response rate precisely.
The women'’s identifying graphs, representing their subjec-
tive sexual arousal and any orgasmic release, showed no
group differences. However, directly questioning both sub-
jective arousal and sexual pleasure from direct genital stim-
ulation (in addition to awareness of lubrication), may
provide further indirect assessment of sexually relevant gen-
ital vasocongestion (7). The women with type 2 diabetes
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were older (reflective of the population at risk for type 2
diabetes) and, thus, there was concern that any increased
incidence in dysfunction would be a reflection of age or
associated postmenopausal state. However, the group
with type 2 diabetes was not shown to be statistically sig-
nificantly more dysfunctional or dissatisfied; thus, the
lack of age-matching is less pertinent. A major limitation
of this and any similar study is that women who are
uncomfortable with addressing sexuality are unlikely to
be assessed given the entirely voluntary nature of such
research.
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