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Summary. Sexual responsiveness in 82 Type 1 (insulin-de- 
pendent) diabetic women was compared with that of  47 nor- 
mal control subjects, using an interview method for rating var- 
ious aspects of  sexual response, and attitude questionnaires. 
The diabetic women were questioned about symptoms of  au- 
tonomic neuropathy, and cardiovascular autonomic nerve 
function tests were performed. There were differences be- 
tween the two groups in the reports of  vaginal lubrication, but 
in most other respects the groups were similar. The diabetic 
women were not less orgasmic, and reported significantly few- 

er unpleasant feelings during sexual intercourse. They saw 
themselves and their husbands as less 'potent' than did the 
normal subjects. The possible enhancing effect of  diabetes on 
the marriage of some diabetic women possibly counteracted 
the relatively mild physiological deficits involved. There was 
very little difference in sexual response between women with 
and without symptomatic autonomic neuropathy. 

Key words: Type 1 diabetes, sexual function, women, auto- 
nomic neuropathy. 

The  associa t ion be tween  diabetes a nd  impo tence  in 
m e n  is n o w  well d o c u m e n t e d  [1], The  repor ted  preva-  
lence varies be tween  27% and  59%, increases with age 
and  dura t ion  o f  diabetes and  is related to the presence  
o f  a u t o n o m i c  n e u r o p a t h y  and  re t inopa thy  [1, 2]. M a n y  
diabet ic  men  have  diff iculty with erection,  bu t  they  do 
no t  lose the  capaci ty  for  o rgasm and  any  loss o f  interest 
in sex is more  likely to be  a psycho log ica l  reac t ion  to 
their  impo tence  [3]. 

By contrast ,  the sexual responses  o f  diabet ic  w o m e n  
have  received scant  at tention.  This m a y  be  par t  o f  a 
m o r e  general  t e n d e n c y  to ignore  the sexual  impl icat ions  
o f  phys ica l  illness in w o m e n  [2]. The  few studies pub-  
l ished o f  female  diabet ic  sexual response  have c o m e  to 
different  conc lus ions ;  on ly  two involved cont ro l  
groups .  K o l o d n y  [4] repor ted  a r educ t ion  in o rgasm in 
d iabet ic  w o m e n  c o m p a r e d  with cont ro l  subjects where-  
as Jensen  [5] f o u n d  only  m i n o r  differences.  O the r  evi- 
dence  f r o m  uncon t ro l l ed  studies has been  repor ted  b o t h  
for  [6, 7] and  against  [8] an  increased  inc idence  o f  sexual  
p rob lems  in diabet ic  women .  El lenberg  [8] f o u n d  no  dif- 
ference in inc idence  o f  sexual  p rob lems  be tween  w o m -  
en with and  wi thou t  clinical ev idence  o f  a u t o n o m i c  
neu ropa thy ,  bu t  n o n e  o f  these studies has involved  for- 
mal  a u t o n o m i c  nerve func t ion  tests. 

We  repor t  a detai led invest igat ion o f  sexual  and  au- 
t o n o m i c  nerve func t ion  in a g r o u p  o f  in su l in -dependen t  

diabet ic  w o m e n  with vary ing  dura t ion  o f  diabetes a n d  a 
c o m p a r i s o n  o f  their sexual  func t ion  with that  o f  a g r o u p  
o f  ' n o r m a l '  control  subjects. 

Subjects and Methods 

Subjects 
One hundred and four Type 1 female diabetic patients (aged 18 to 45 
years) who were regular attenders at the Diabetic Department of the 
Royal Infirmary, Edinburgh, were invited to take part in the study. 
They were all married or co-habiting for at least 1 year and living with 
their partners. Initially all patients fulfulling these criteria were con- 
sidered for the study, but as the interviews were difficult to arrange 
when patients lived a long way away, the study was limited to those 
living within a 10-mile radius of Edinburgh. Of the 84 women eligible 
living within a 10-mile radius, 66 agreed to take part (79% accept- 
ance). Twenty unselected patients from outside this area were also 
asked before the geographical restrictions were made and 16 agreed 
(80% acceptance). As these women were very similar to the other 
group in age, social class, duration of diabetes and incidence of dia- 
betic complications, it was decided to include them making a total of 
82 diabetic patients. Their mean duration of diabetes was 13.5 years 
(range 2-32 years). Thirteen were pregnant at the time of interview, all 
in the third trimester. A comparison of those who agreed to partici- 
pate with those who refused found the latter to be somewhat older, 
though the difference was not significant (mean +_ SD: 30.7_+7.9 
years and 34.9 _+ 6.3 years, respectively). 

The control group was 47 healthy women (aged 18 to 45 years), 
married or co-habiting for at least 1 year, who were attending a family 



G. Tyrer et al.: Sexual Responsiveness in Diabetic Women 

Table 1. Characteristics of diabetic women and control subjects 

Diabetic Control 
patients subjects 
(n = 82) (n = 47) 

Comparison 

Age(years) 3 1 + 8  32+6  t = 1.19 127d.f. 
(mean _+ SD) NS 

Duration of current 
sexual relationship 
(%) 

0-  2years 18 4 Z 2 = 11.97 3 d.f., 
3-  6years 33 17 p = <0.01 
7-10 years 15 28 
> 11 years 34 51 

Social class (%) 
I 9 5 Z 2 = 4.17 4d . f . ,  
II 20 11 
III 52 70 NS 
IV 16 11 
V 4 2 

Contraception (%) 
Oral 21 62 Z 2 = 37.1 4 d.f. 
I.U.D. 4 13 
Barrier 12 15 p = <0.001 
Sterilisation 32 9 
None 32 2 

Ever pregnant (%) 84 77 ?(2 = 0.68 
NS 

planning clinic and had never requested help for a sexual problem. 
They had been asked to participate as 'controls' by the clinic doctors, 
who on the basis of their clinic attendances, believed them to be free 
from obvious sexual problems, though they had not been systemati- 
cally screened for 'normality'. 

The characteristics of the two groups of women are shown in 
Table 1. They were similar in social class. The diabetic women were 
younger but this difference was not significant. More important was 
the tendency for the diabetic women to have had current sexual rela- 
tionships of shorter duration. Examination of the control group 
showed that a number of the variables used in this study were asso- 
ciated with both age and duration of relationship. It was therefore 
considered unacceptable to make a direct comparison of these two 
groups without allowing for the biasing effects of age and duration of 
relationship. The subjects in the control groups were therefore 
'weighted' so that the control group mimicked the diabetic in the dis- 
tribution of these two variables. To achieve this, each group was first 
cross-tabulated according to these two variables. For each cell a 
weighting factor (W) was calculated using the following formula W: 

Di x 47 for cell i, when Di = number of diabetics and Ci = number 
82 Ci 
of controls in cell i. This weighting factor was then applied to all con- 
trol subjects in that cell, ensuring that the new 'weighted' number of 
subjects in that cell formed the same proportion of the total control 
group (n = 47) as the proportion of diabetic patients in that cell. The 
weights once calculated were applied in all statistical calculations. 
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This is an accepted method for dealing with samples where some sub- 
strata have been over or under sampled [9]. Standard statistical meth- 
ods: ~2 and Student's t-test were then applied. 

Methods of Assessment 

The Interview 

Each subject was interviewed by a female psychologist (GT). The in- 
terview lasted 30-45 rain and consisted of two parts: (a) direct ques- 
tioning about sexual function in the past 3 months leading to a num- 
ber of interview ratings. (In the case of the pregnant women, the 
3 month period before pregnancy was assessed). (b) a semantic differ- 
ential measurement of attitudes about 'self' and 'partner'. 

Interview ratings: This method of assessment is being developed to 
quantify various aspects of sexual function in men and women [10]. 
The interviewer in this study has been trained in the use of these rating 
scales to the point where high agreement with the trainer (JB) was 
achieved. Each of the following aspects were rated on a 4 to 6 point 
scale - spontaneous sexual interest; positive (pleasant) feelings dur- 
ing sexual intercourse; negative (unpleasant) feelings during sexual 
intercourse; frequency and speed of vaginal lubrication; non-genital 
arousal; orgasm; vaginismus; dyspareunia, partner's erection, non- 
genital arousal and speed of ejaculation. Some definitions of scale 
points are provided in the tables of the results. In most instances, cate- 
gories have been combined because of small numbers. (Details of the 
rating scales and methods of use are available on request OB). 

The diabetic women were also asked whether they believed they 
had a sexual problem and if so whether they would like help, and 
whether they felt that being diabetic had any effect on their marital re- 
lationship. 

Semantic differential: The version of this attitude measure reported by 
Whitehead and Mathews [11] was used. Each woman was asked to 
rate the concepts 'myself' and 'my partner' on a series of seven point 
scales. These were combined to provide ratings of sexual attractive- 
ness, sexual arousability, lovingness, calmness, potency and a general 
evaluation. For example, 'potency' is derived from three scales: 
'strong-weak', 'active-passive' and 'fast-slow'. A proportion of women 
were also given the sexual experience scale [12] and this is reported 
elsewhere [13]. 

Autonomic Nerve Function 

Patients were asked about four symptoms of autonomic neuropathy: 
sweating abnormalities, nocturnal diarrhoea, postural hypotension 
and hypoglycaemic unawareness. Cardiovascular autonomic nerve 
function tests were performed in 80 of the 82 diabetic women. These 
consisted of the heart rate responses to the Valsalva manoeuvre, deep 
breathing and standing up, and the blood pressure response to sus- 
tained handgrip and posture [14-16]. The patients were classified as 
normal (n = 50) if they had no symptoms and normal tests, borderline 
(n = 16) if they had no symptoms but one or more abnormal tests, 
and symptomatic (n = 14) when they had two or more symptoms at- 
tributable to autonomic neuropathy and two or more abnormal tests. 
No patients fell into the possible intermediate groups. 

Table 2. Frequency of sexual intercourse in previous 3 months 

< l / m o n t h  < 1/week 1 or 2/week 3 or 4/week > 4/week Comparison 

Diabetic patients (%) 5 21 22 41 11 ~2 = 4.61 4 d.f. 
(n = 82) NS 

Control subjects ('weighted') (%) 4 9 28 40 19 
(n = 47) 
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Table 3. Positive and negative feelings during sexual intercourse 
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Positive feelings Always pleasurable (4) a 
(as % of total) 

> 50% pleasurable (3) 
(as % of total) 

< 50% pleasurable (0-2) Comparison 
(as % of total) 

Diabetic patients (n = 82) 83 6 11 

Control subjects 72 15 13 NS 
('weighted') (n = 47) 

2.99 2 d.f. 

Negative feelings No negative feelings (0) 
(as % of total) 

< 50% negative feelings (1) 
(as % of total) 

Negative feelings on > 50% 
occasions (2-5) 
(as % of total) 

Diabetic patients (n = 82) 73 9 18 
Z 2 = 12.49 2 d.f. 

Control subjects 52 34 14 
('weighted') (n = 47) p = 0.005 

a Scale 0-4) 

Table 4, Vaginal lubrication and non-genital arousal during sexual intercourse 

Vaginal lubrication No problem (5) Comparison 
(as % of total 

Usually inadequate or 
requiring prolonged 
stimulation (0-2) a 
(as % of total) 

Adequate on majority 
of occasions but sometimes 
delayed (3-4) 
(as % of total) 

Diabetic patients (n = 82) 66 
Z 2 =  7.8 2d.f. 

Control subjects 57 p = <0.02 
('weighted') (n = 47) 

Arousal Strong on majority 
of occasions (4) 
(as % of total) 

Diabetic patients (n = 82) 39 
)~2= 3.0 2d.f. 

Control subjects 26 NS 
('weighted') (n = 47) 

10 24 

2 41 

None or slight only (0-2) b 
(as % of total) 

15 

23 51 

Moderate on majority 
of occasions (3) 
(as % of total) 

46 

a Scale 0-5 ; b scale 0-4 

Table 5. Frequency of orgasm during sexual activity 

Never 25% of occasions 50% of occasions 75% of occasions Always Comparison 
(%) (%) (%) (%) (%) 

Diabetic patients (n = 82) 17 6 16 23 38 
Z 2 = 5.11 4d.f. 

Control subjects ('weighted') 12 9 24 10 46 NS 
(n = 47) 

Retinopathy 

All patients had their fundi examined. They were classified as having 
no retinopathy (n = 55), background retinopathy (n = 24) or prolifer- 
ative retinopathy (n = 3). 

Results 

Interview Ratings 

There were no significant differences in the frequency 
of sexual intercourse in the preceding 3 months between 
the two groups (Table 2). 

The proportion of occasions when intercourse was a 
predominantly pleasurable experience (positive feel- 
ings) and when negative (unpleasant) feelings were ex- 

perienced at some stage is shown in Table 3. The dia- 
betic women were significantly less likely to report ne- 
gative feelings. The distributions of ratings of vaginal 
lubrication and non-genital arousal (i. e. sexual excite- 
ment) are shown in Table4. The diabetic women 
showed a significantly different distribution for vaginal 
lubrication with more in the worst and the best catego- 
ries and fewer in the middle. 

There was no significant difference in frequency of 
orgasm during sexual activity (Table 5). Twelve percent 
of diabetic women reported some pain and discomfort 
during intercourse on 25% or more of occasions com- 
pared with 4% of the control subjects, but this differ- 
ence just failed to reach significance (X 2 = 3.65, 1 d.f., 
p = < 0.1). No woman in either group suffered from 
vaginismus. 
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Table 6. Spontaneous sexual interest 
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(0-1) a (2-3) 
Never or < once a month < once a week 
(%) (%) 

(4-5) (6) 
Once or more/week Daily 
(%) (%) 

Comparison 

Diabetic patients (n = 82) 45 12 

Control subjects ('weighted') 31 23 
(n = 47) 

34 9 
~2 = 10.94 5 d.f. 

41 5 p = <0.10 

a Scale 0-6 

Table 7. Semantic differential scores 

Self 

Scale Sexual Easy to arouse Lovingness Calmness 
(range) attractiveness sexually (3-21) (2-14) 

(2-14) (2-14) 

Potency 
0-21) 

General evaluation 
(2-14) 

Partner 

Potency 
(3-21) 

Diabetic patients 9.6___2.2 8.8+_2.9 18.0_+2.5 8.0_+3.1 
(n = 77) 

Control subjects 9.7• 9.3• 17.6___2.6 7.7 • 
('weighted') 
(n = 43) 

Student's t-test NS NS NS NS 

14.8• 10.6• 

16.4• 10.4• 

t = 2.52 NS 
p = < 0.01 

16.5• 

17.8• 

t = 2.27 
p = < 0.025 

Results expressed as mean + SD 

Table 8. Comparison of women with and without symptomatic autonomic neuropathy for ratings of sexual arousal 

Arousal None or slight Moderate Strong 
only (0-2) on majority on majority 

of occasions (3) of occasions 
(%) (%) (%) 

Diabetic patients without symptomatic autonomic 
neuropathy (n = 50) 

Diabetic patients with 'borderline' autonomic 
neuropathy (n = 16) 

Diabetic patients with symptomatic autonomic 
neuropathy (n = 14) 

12 38 50 

Z z = 6.66 13 56 31 
4 d.f. 
NS 

21 64 14 

Rat ings  o f  s p o n t a n e o u s  sexual  interest (i. e. no t  in 
response  to par tner ' s  app roach )  are s h o w n  in Table  6. 
Diabe t ic  w o m e n  were  m o r e  likely to repor t  in f requent  
sexual  interest, a d i f ference wh ich  just  missed the 5% 
level o f  significance.  There  were  no  differences be tween  
the g roups  in the rat ings o f  par tner ' s  response.  

Sexual Experience Scale 

O n  direct  quest ioning,  70% o f  the pat ients  bel ieved that  
diabetes had  no  effect  on  their mari ta l  relat ionship,  9% 
felt tha t  it h a d  a de t r imenta l  and  21%, a benef ic ia l  ef- 
fect, ma in ly  because  their  h u s b a n d s  were m o r e  con-  
ce rned  abou t  them. 

Eighty- two percent  o f  the diabet ic  w o m e n  were  sa- 
tisfied with their  sexual relat ionships,  8.5% were  no t  sa- 
tisfied bu t  did no t  wan t  help  a nd  the  remain ing  9.5% 
wan ted  to k n o w  h o w  to obta in  sexual  counsell ing.  

Semantic Differential 

The  m e a n  scores and  s t andard  devia t ions  for  each o f  
the 'self '  scales and  the ' p o t e n c y  o f  par tner '  are shown  
in Table  7. N o n e  o f  the o ther  ' pa r tne r '  scales shows any  
difference be tween  the two groups .  The  diabet ic  w o m e n  
rated themselves  and  their  par tners  s ignif icantly less 
' po t en t '  t han  did the control  women .  

Diabetic Complications 

The 1 4 w o m e n  with symp toma t i c  a u t o n o m i c  neuro-  
pa thy  were c o m p a r e d  with the 50 diabet ic  w o m e n  with 
no rma l  a u t o n o m i c  funct ion.  There  were no  signif icant  
differences in the f r equency  o f  sexual  intercourse,  spon-  
t aneous  sexual  interest, posit ive feelings, negat ive feel- 
ings, vaginal  lubricat ion,  o rgasm,  f r equency  or  dyspa-  
reunia.  They  did, however ,  repor t  slightly less sexual 
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arousal during sexual activity (Table 8), though this just 
failed to reach statistical significance. 

In view of the small numbers, the 24 patients with 
background retinopathy were combined with three 
women with proliferative retinopathy. This combined 
group did not differ from the remainder on any of the 
measures of sexual function. 

Discussion 

Some modest differences in sexual function have been 
found between our diabetic and control women. The 
diabetic subjects were different in the way they reported 
vaginal lubrication, being more likely to show both 
good and bad rather than intermediate ratings. They 
were slightly more likely to report dyspareunia and low 
spontaneous sexual interest. They were not different in 
orgasmic response and they reported less negative feel- 
ings during sexual intercourse. 

In their attitudes, the diabetic women rated them- 
selves and their partners as less 'potent'. (The individual 
concepts that make up the 'potency' scale are 'strong- 
weak', 'active-passive' and 'fast-slow'). 

Bias in selection of the patients and control subjects 
must be considered. More obvious sexual problems 
were probably screened out and hence the incidence of 
sexual difficulties is likely to be lower in our control 
subjects than in a random sample of the non-diabetic 
population. The effect of such bias, however, would be 
to accentuate differences between the groups. The rela- 
tive lack of differences between them is therefore all the 
more striking. The differences in contraceptive usage is 
of uncertain relevance but is to be expected in view of 
the particular problems of contraception for diabetic 
women [17]. 

The assessment of autonomic neuropathy has been 
based on cardiovascular reflexes, and we have previ- 
ously shown that these tests correlate with symptoms 
suggestive of autonomic neuropathy, with prognosis, 
that they reflect autonomic abnormalities in other sys- 
tems and provide an objective measure of autonomic 
nerve damage [14-16, 18]. 

Borderline autonomic neuropathy did not appear to 
be associated with sexual impairment, but symptomatic 
autonomic neuropathy was in one respect. Women in 
this group were slightly less likely to experience strong 
sexual arousal or excitement (i.e. non-genital) during 
sexual intercourse. This modest difference deserves fur- 
ther consideration as it may reflect impairment of 
cardiovascular responses which is known to occur with 
autonomic neuropathy. 

These various disadvantages that we identified are 
mild in comparison to those of diabetic men. Not only 
is the incidence of erectile dysfunction generally high 
amongst diabetic men, but those with severe autonomic 
neuropathy are invariably impotent [18]. Sudden unex- 
plained deaths occur in severe symptomatic autonomic 

neuropathy. Of the 14 women with autonomic neuropa- 
thy in this study, two died suddenly a few months after 
being interviewed. One was troubled by diarrhoea dur- 
ing sexual activity but was still able to lubricate normal- 
ly and experience orgasm, as was the other patient who 
died. The continuation of sexual response in the pres- 
ence of severe autonomic neuropathy was also reported 
by Ellenberg [8]. Our findings are also similar to those 
of Jensen [5] who compared 80 diabetic women with 40 
'normal' controls. Of his diabetic women, 27.5% report- 
ed sexual dysfunction, compared with 25% of the con- 
trol subjects. The assessment of sexual response in these 
two studies was considerably less detailed than in our 
study. The commonest symptom in both Jensen's 
groups was reduced libido. We also cannot explain the 
difference between these two very similar studies and 
that of  Kolodny [4] who reported a reduction in orgas- 
mic capacity. In Kolodny's study, 35% of diabetic wom- 
en had experienced no orgasm during the preceding ye- 
ar. This contrasts with 17% of our diabetic women and 
12% of our control subjects, who had experienced no 
orgasm during the previous 3 months. In Jensen's study 
[5] the figures were 11% and 7.5% respectively, though 
the definition was not quite the same and the time inter- 
val was not stated. It may be that as hospitalised diabet- 
ic patients were used in Kolodny's study, more general 
debility or poorer diabetic control was present, produ- 
cing a non-specific effect. 

In interpreting these observations, it is appropriate 
to consider what sexual effects might be expected in 
diabetic men and women, given the current understand- 
ing of both the physiological and psychological factors 
involved. 

Erection in the male is a vascular response under 
control of the autonomic nervous system [2]. Diabetic 
men may therefore be affected by either vascular dis- 
ease, autonomic neuropathy or both. The effect will be 
an impairment of erection. Interference with autonomic 
control is probably also responsible for alteration in the 
emission process, though, typically, orgasm is not af- 
fected. 

In woman, the genital response to sexual stimula- 
tion also relies on vascular mechanisms, the main con- 
sequences of which are the production of a vaginal 
transudate and some tumescence of the vaginal intro- 
itus, which facilitates penile entry. Erection of the clito- 
ris does occur but its functional significance is uncer- 
tain. It is thought that similar specialised vascular me- 
chanisms are involved in the female as in the male, but 
because of the anatomical differences, the conse- 
quences are different. Erection in the male is, in one im- 
portant respect, an 'all or nothing' phenomenon. If the 
erection is not stiff enough, vaginal entry is difficult or 
impossible. Any impairment may thus generate consid- 
erable anxiety which can further inhibit the erectile me- 
chanism. In contrast, the vaso-congestive responses of 
women are much less crucial to sexual performance. In- 
adequate vaginal lubrication can be easily corrected by 
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other means, and it is in any case not an 'all or nothing' 
phenomenon. There is no physiological reason to ex- 
pect orgasm to be affected any more in diabetic women 
than in diabetic men. 

The difference in male and female reactions to sexu- 
al difficulties are striking in non-diabetics. More than 
75% of men attending sexual problem clinics complain 
of problems with genital or ejaculatory response; they 
seldom complain of inadequate enjoyment or interest. 
In women, the converse applies; more than 75% com- 
plain of inadequate enjoyment or interest, relatively few 
complain of orgasmic difficulties, and with the excep- 
tion of post-menopausal women, few complain of in- 
adequate lubrication [2]. Men typically focus on physio- 
logical function whilst women focus on the subjective 
quality of their sexual relationship. 

What are the implications of diabetes for the quality 
of a relationship? If there is a tendency for the mar- 
riages of diabetic women to be more caring, or for the 
women to feel less resentment towards their spouses, 
then the positive consequences on the sexual relation- 
ship could counteract any modest physiological deficit. 
We have some evidence to support this view in that 17 
of our patients felt that diabetes made their husbands 
more concerned about them. Also the diabetic women 
described less negative feelings during intercourse. 
They saw their partners and themselves as less 'potent' 
(i. e., in non-sexual terms), possibly because they saw 
them as more caring or more gentle. A more detailed 
analysis of the quality of diabetic marriages will be ne- 
cessary before this issue can be resolved, but these rela- 
tionship issues may play a different role in diabetic 
women than in diabetic men, and account for at least 
part of the observed differences. 

The relative immunity of vaginal response to the ef- 
fects of  autonomic neuropathy is surprising. There may 
be sex differences as yet not understood in the way the 
autonomic nervous system controls these genital re- 
sponses. 

In future studies of the sexuality of diabetics, more 
attention should be paid to the quality of the sexual re- 
lationship, in particular the comparison of the mar- 
riages of  male diabetics with those .of females. 
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