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There is general agreement that sexuality 
declines in both men and women as they age. 
Given the basic reproductive function of sex and 
the considerable increase in life expectancy in 
recent times, this is not surprising. However, 
there is considerable individual variability in this 
respect, and the patterns of change are less 
predictable and less well understood in women 
than in men. This paper will begin by consider-
ing studies which allow a direct comparison of 
aging effects in men and women, and will pro-
ceed to examine possible mechanisms underly-
ing these effects for men and women sepa-
rately. The paper concludes with a tentative 
theoretical model to help explain gender differ-
ences in ageing. 

Studies in which men and women are asked 
basically the same questions have been rela-
tively few. In an early longitudinal study, Pfeiffer 
& Davis1 assessed 261 men and 241 women 
between the ages of 45 and 71. They found a 
much greater decline in sexual interest and ac-
tivity among women, with the most dramatic 
decline occurring between 50 and 60 years of 
age. In the 66-71 age group, 50% of women 
said they had no sexual interest, compared with 
only 10% of men. 

In 1999, AARP (American Association for 
Retired Persons) surveyed a representative 
sample of 636 men and 740 women, 45 years 
and older, in the United States. 2 Three age 
groups were compared; 45-59 years (341 men 
and 368 women), 60-74 years (205 men and 
253 women), and 75+ years (90 men and 119 
women). The percentages who were married or 
living with a partner at the time of the survey, for 
the three age groups, were 80.1%, 77% and 
69% for men respectively, and 71.4%, 56% and 
25.5% for women; older women were much 
more likely to be without a partner than men of 
the same age. The frequency of sexual 
thoughts, a measure of sexual interest, by age 
group, in men and women, is shown in Table 1. 
There is a clear decrease in this measure a-
cross the age groups in both men and women, 
but with women reporting much less frequent 
sexual thoughts in each age group. This meas-
ure did not differ much between men with and 
without sexual partners, whereas women with-
out sexual partners were much more likely to 
report no sexual thoughts than women with par-
tners (47.8% and 22.2% respectively).  

The Global Study of Sexual Attitudes and 
Behaviors (GSSAB) was an international survey 
of men and women aged 40 to 80 years, re-
cruited from 29 countries, and involving more 
than 13,000 women and a similar number of 
men. When controlling for other variables, such 
as physical and mental health, education and 
financial status, increasing age in men was cle-
arly associated with erectile problems, difficulty 
in reaching orgasm, and lack of sexual interest, 
across all regions studied. In women, on the 
other hand, age was only associated with lubri-
cation difficulties, in all regions studied except 
Central/South America, and South East Asia. 
The authors3, while pointing out the limitations of 
this huge study, with an average response rate 
of only 19%, varying methods of data collection, 
and uncertainty about the equivalence of mean-
ing of the questions across cultures and lan-
guages, concluded that sexual problems were 
more associated with ageing and physical health 
in men than in women. However, an important 
qualification is that the survey asked about sex-
ual problems, and older women are much less 
likely than men to consider a decline in sexual 
interest or response a ’problem’. (For further 
evidence of this see 4). 

 
 
Ageing and sexuality in men 
Although there is considerable individual 

variability, there has been a consistent finding of 
an age related decline in sexual function in men, 
independent of the negative effect of physical ill 
health (e.g. 5, 6, 7).  

Bacon et al 8 used the Health Professionals 
Follow-up Study, which involves a panel of 
43,235 men, aged 53 to 90 years, who have 
completed questionnaires every 2 years since 
1986, to ask questions about sexual function in 
the preceding three months. They achieved a 
79% response rate (34,282 men). There was a 
substantial decline in sexual function across the 
age range. In those 59 or younger, 74% re-
ported sexual function as good or very good; for 
those over 80, 10% did so. Scores for sexual 
function, particularly erectile function, were lo-
wer in those with other health problems. How-
ever, the age patterns were parallel in those with 
and without chronic ill health. 

Three types of explanation for this age re-
lated decline will be considered. 
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i. Androgens.  Androgens, particularly testos-
terone (T), are clearly necessary for the mainte-
nance of normal sexual interest and response in 
younger men.9   In older men there is a substan-
tial decrease in T, most evident in the bio-active 
fraction of total T. Thus, in 70 year old men, 
mean total T is about two thirds, whereas mean 
free T and bioactive T are only 40% of the 
means for 20-30 year olds.10  The normal cir-
cadian rhythm of young men, with peak T levels 
in the morning, flattens in older men. The rea-
sons for this are not as yet understood. 
Changes in the synchronicity of the hypotha-
lamo-pituitary-gonadal axis, with altered sensi-
tivity to negative feedback of T, result in reduced 
free T levels and increases in LH which are not 
as great as they would be in younger men with 
the same T levels. There is an increase in 
SHBG, possibly due to an age-related increase 
in estradiol secretion by the Sertoli cells of the 
testis, resulting in relatively less reduction of 
total T than free T. However, in contrast to the 
comparison of oestrogens in pre and post-
menopausal women, there is considerable varia-
tion in older men and about 20% of 70 year old 
men have T levels in the upper third of the nor-
mal 20-40 year range.10   Decrease in bio-active 
T probably contributes to the age related decline 
in sexual interest and response in men. 

ii. Brain function.  Decline in brain function 
with increasing age, associated with loss of neu-
rons in various parts of the brain, shows consid-
erable individual variability. However, this age 
related neuronal loss tends to occur more in 
certain brain areas, which include the frontal 
cortex, hippocampus, amygdala, thalamus, lo-
cus coeruleus and substantia nigra, all of which 
are involved, in various ways, in sexual  
function. 11, 12, 13  

Of particular interest is the locus coeruleus in 
the brain stem, which is the nucleus of the nore-
pinephically (NE) mediated central arousal sys-
tem. NE mediated central arousal is one crucial 
component of sexual arousal.9 Experimental 
studies in men have indicated an age-related 
decrease in the effectiveness of alpha-2 an-
tagonists, which increase NE neurotransmis-
sion.14 Testosterone receptors are involved in 
the NE arousal system, and an age related loss 
of neuronal responsiveness in this system could 
be accounting for some of the age-related de-

clines in sexual function attributed to T defi-
ciency.  

iii. Peripheral mechanisms.  Obviously a va-
riety of age related changes affect genital re-
sponse, some of which are difficult to distinguish 
from age related vascular disease. However, 
Christ et al 15 , from in vitro studies of erectile 
smooth muscle from the penis, reported an in-
crease in contractile response to inhibitory sig-
nals (e.g. peripheral NE) related to age. Recent 
research at the Kinsey Institute has employed 
the Dual Control Model, a theoretical approach 
which focuses on the balance between excita-
tory and inhibitory systems in the brain.16 The 
development of a psychometrically validated 
measure of propensity for sexual excitation and 
sexual inhibition, the SIS/SES,17  has shown 
SIS1, a measure of inhibitory tone, to be nor-
mally distributed in non-clinical samples, related 
to erectile problems and increased with age. 
This raises the interesting possibility that part of 
the ageing effect in men results from an interac-
tion between a peripheral increase in response 
to inhibitory signals and individual propensities 
for high or low inhibition. On this basis, one 
would predict that among middle-aged men, 
those with high SIS1 scores will show more age-
related decline in erectile function subsequently. 

 
 

Ageing and sexuality in women 
With women we are left with more questions 

than answers. Hayes & Dennerstein18   reviewed 
18 cross-sectional community-based studies of 
women’s sexuality with ages ranging from 16 
(mean youngest age 27.7) to 96 (mean oldest 
age 65). They concluded that sexual activities 
and sexual function decline with age, possibly 
starting somewhere between the late 20’s and 
late 30’s. There is a decline in the number of 
women who remain sexually active, particularly 
in the older age groups, and a decline in the 
frequency of sexual intercourse. Leiblum et al19 

reported a study which included 414 pre-
menopausal (mean age 35yrs) and 252 naturally 
postmenopausal women (mean age 56yrs). Low 
sexual desire, according to their criteria, was 
reported by 24% of the pre-menopausal and 
29% of the postmenopausal women; not a big 
difference. Furthermore, the proportion of those 
who were distressed or worried by their low 
sexual desire was higher in the pre-menopausal 
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(59%) than the postmenopausal (33%) group. 
Sexual desire is a difficult concept to define, 
probably more so for women than for men, and 
we find widely varying estimates of its preva-
lence. 20 This in part reflects variations in the 
time period during which sexual desire is as-
sessed ( see 21), but also how it is defined and 
measured.  

There have been a limited number of longi-
tudinal studies most of which, so far, have fo-
cused on the menopausal transition. Koster & 
Garde 22 reported on 474 Danish women born in 
1936, who were assessed at the ages of 40, 45 
and 51. In the final assessment, 59.4% said 
their sexual desire had not changed over the 
previous 10 years, 10.6% said it had increased 
and 30% decreased. Hallstrom & Samuelson 23 

assessed 497 Swedish women at ages 38-54 
and then again 6-7 years later (aged 44 to 60). 
Sexual desire was unchanged in 63%, in-
creased in 10% and decreased in 27%. There 
was an increased likelihood of depression in the 
group with low interest, and several of the wo-
men who reported an increase in sexual desire 
had been depressed when first assessed.  

In the Melbourne Women’s Midlife Health 
Project, 438 women aged 45 to 55 years, who 
were still menstruating, participated, with yearly 
assessments over the next 8 years.24  By the late 
menopausal transition there was a significant 
decline in sexual responsivity, and an increase 
in the partner’s sexual problems. By post-
menopause, there were further declines in sex-
ual responsivity, frequency of sexual activity, 
and sexual desire, and significant increase in 
pain during intercourse and in partner’s sexual 
problems. The authors concluded that sexual 
responsivity is adversely affected by both ageing 
and the menopausal transition, with further ne-
gative effects of post-menopausal status.  

The evidence, while varying in several re-
spects across studies, does indicate an age 
related decline in sexuality in a proportion of 
women, and consistently emphasizes the impor-
tance of the relationship with the partner and the 
woman’s mental health. Uncertainties remain, 
however, about a) the extent to which the 
menopause rather than age determines this 
decline, and b) the precise nature of the sexual 
decline and the causal mechanisms involved.  

 
 

Age or menopause?  
Four studies have found no evidence that 

menopausal status has an effect on women’s 
sexuality beyond the effects of age. 22, 25, 26, 27    

In contrast, Hallstrom 28 who had selected 
women at specific ages (38, 46,50 and 54), 
compared pre, peri and post menopausal 
women at each age, and concluded that meno-
pausal status was much more relevant to sexual 
function than age. Dennerstein et al 29 in review-
ing this literature concluded, mainly based on 
their own longitudinal study, that there is ‘a dra-
matic decline in female sexual functioning with 
the natural menopausal transition’. (p.64). 

One of the most widely cited effects of the 
menopause is vaginal dryness, a reduction in 
vaginal lubrication during sexual activity, usually 
regarded as a consequence of the menopause-
related decline in oestrogen levels, and the only 
‘sexual problem’ in women related to age in the 
Global Study of Sexual Attitudes and Behav-
iors,3  considered earlier. Vaginal dryness is re-
ported by 20% to 47% of postmenopausal 
women, and around 10% of pre-menopausal 
women.20, 30, 31  Variations across studies proba-
bly reflect different criteria in terms of frequency 
or proportion of sexual acts affected.  

Let us now consider three types of explana-
tory mechanisms for this somewhat inconsistent 
body of evidence. 

i. Hormonal. What part does the post-
menopausal decline in E play? A number of 
studies have reported correlations between 
vaginal dryness and atrophy and levels of circu-
lating E (e.g.32,33); in one study the degree of 
vaginal atrophy was correlated with levels of T 
but not E.34 However given the extent to which 
androgens are converted into E peripherally, 
levels of plasma E may not be the best marker 
of E dependence. Possibly better evidence is 
the response to oestrogen treatment, either sys-
temic or vaginally administered.35,36  However, 
this doesn’t always help; in a controlled study in 
which women were randomly assigned to estro-
gen/progestagen therapy (HRT) or non-hormone 
therapy, after 5 years of treatment, there was 
significant improvement in the hormone treated 
group. However, 15% of the hormone group 
continued to report vaginal dryness in spite of 
the HRT.37   Given that vaginal lubrication is part  
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of genital response to sexual stimulation, we are 
faced with the problem of distinguishing be-
tween impaired vaginal response, which is sec-
ondary to loss of sexual interest or impaired 
arousability, and loss of sexual interest or re-
sponse which is secondary to vaginal dryness 
and the discomfort that often accompanies it. 

The effects of oestrogen administration on 
sexual interest and other aspects of sexual func-
tion, somewhat surprisingly, have received little 
research attention. Two placebo-controlled stud-
ies 38,39 showed that E treatment resulted in not 
only better vaginal lubrication, but also more 
sexual fantasies, less coital pain and greater 
enjoyment (see 40 for review). As yet no system-
atic assessment of the effects of varying the E 
dose on sexual function has been reported.  

  
What part do androgens play in the age-

related decline in sexuality? A number of cross-
sectional studies, using multivariate methods of 
analysis, have found no relation between T and 
levels of sexual interest across the age 
range.26,41,42,43  In their longitudinal study of 
women going through the menopausal transi-
tion, Dennerstein et al 44 found no relation be-
tween androgen levels and any aspect of sexual 
functioning. However, androgens start to decline 
in women in their mid-thirties and this study 
started after much of the age related decline in T 
would already have happened. To adequately 
test the androgen-behavior relationship during 
the mid-life period, longitudinal studies are 
needed in which the baseline T levels are as-
sessed before the pre-menopausal decline.  

Most of the evidence of the effects of T ad-
ministration comes from studies of women with 
surgical menopause and is therefore of uncer-
tain relevance to natural ageing. Most of the  
limited evidence of T administration to naturally 
menopausal women involves supraphysiological 
doses. 45,46,47 One recent study showed benefits 
with increases in the physiological range.48 

However, there is remaining uncertainty about 
whether such benefits are pharmacological ef-
fects of T, correction of T deficiency, or effects 
mediated by conversion of T to E. One possible 
explanation for this uncertain picture relating to 
T, is that a proportion of women may be sexually 
responsive to T whereas others are not. 9,49   As 
yet no markers that would distinguish between 

these groups have been identified, other than 
response to T administration. 

ii, Peripheral mechanisms.  There is very little 
evidence of age-related changes in peripheral 
mechanisms involved in women’s sexual re-
sponse. Masters & Johnson’s 50 observational 
studies of women during sexual arousal remain 
the most relevant. They reported various struc-
tural changes in older women; the labia minora 
are thinner and smaller, the bulb of the clitoris 
and the uterus are smaller, the vagina is shorter, 
narrower and its walls are thinner. Most genital 
responses nevertheless occurred in their older 
women subjects during sexual stimulation, al-
though somewhat slower than in younger wo-
men. The structural changes they reported have 
been confirmed in recent MRI studies.51 

The most widely used psychophysiological 
measure of genital response in women is vagi-
nal pulse amplitude (VPA). Baseline VPA levels 
have been reported as smaller in post-
menopausal than premenopausal women, but 
interestingly, increase in VPA was not different 
between the two groups. 52 

iii. Psychosocial factors.  Here we encounter 
many questions as yet unanswered. A decline in 
sexual responsiveness or interest is less likely to 
be a problem or cause for concern in older than 
in younger women (e.g. 4,19). What does this tell 
us? Do women’s expectations and needs 
change when they leave the reproductive phase 
of their life? Women who anticipate a negative 
change sexually with the menopause are more 
likely to experience a negative change.22  Do 
such women in some way welcome this? Does 
‘sex appeal’ become less central to a woman’s 
self esteem after the menopause? One aspect 
of sexual desire in women, which has been little 
studied, is the ‘desire to be desired’. Does this 
change? 

Socio-cultural comparisons of women’s atti-
tudes to the menopause, while showing much in 
common, also reveal some interesting differ-
ences which deserve closer study. 3,27,28,53,54,55  
Studies of primitive societies have shown vary-
ing attitudes to the elderly and their sexuality.56 

 A consistent finding in how women experi-
ence their sexuality, is the importance of the 
relationship, both in terms of the quality of the 
emotional relationship and the partner’s capacity 
for sexual function. Mental health, particularly 
depression, plays a major role in women’s 
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sexuality, and probably contributes substantially 
to the variance in women at mid-life. But, over-
all, we are left with the impression that there are 
different types of women, in sexual terms, who 
react to menopause and ageing in different 
ways. Differing proportions of such types in 
samples could account for much of the differ-
ences across studies. An important step forward 
might be to identify the characteristics of such 
‘types’ so that they can be separately assessed. 

 
 
In conclusion – a tentative  
theoretical model 
The following is a somewhat provocative 

theoretical model that might help in identifying 
the relevant ‘types’, as well as capture some of 
the key gender differences in human sexuality 
and how it is affected by age. This postulates a 
‘basic pattern’ of human sexuality, essential for 
reproduction, which is different for men and 
women. The male ‘basic pattern’ is, quite simply, 
a desire for penile stimulation leading to orgasm 
and ejaculation. Vaginal insertion is particularly 
effective in this respect, hence the reproductive 
salience of this pattern. The female ‘basic pat-
tern’ is to attract the male but at the same time 
to control his attraction towards vaginal inter-
course. Thus the ‘desire to be desired’ is an 
important component of female sexual desire. 
However, in addition to this ‘female basic pat-
tern’, there are ‘super-added’ components of 
women’s sexuality, which can be regarded as 
‘by-products’ of the male ‘basic pattern’. They 
exist in women not because they are relevant to 
reproduction, but because sexual differentiation 
did not suppress them selectively in women. 
The most discussed example of such a ‘super-
added effect’ is the female orgasm.57 Another 
example might be ‘testosterone dependent sex-
ual interest’, differing from the ‘female basic 
pattern’ sexual desire in some way. With both 
examples, and others could be given, there is 
likely to be considerable variability in their impor-
tance among women because of their reproduc-
tive irrelevance. In a Kinsey Institute survey of 
987 women in heterosexual relationships,4  79% 
of women considered ‘feeling emotionally close 
to your partner’ as ‘very or extremely important’ 
for their sexual happiness. Only 31% regarded 
having an orgasm as ‘very or extremely impor-
tant’. How a woman reacts to the menopause 

and ageing may depend on the extent to which 
her sexuality conforms to the ‘female basic pat-
tern’ and how much it is influenced by ‘super-
added’ male ‘by-products’. Hopefully these sug-
gestions will provoke some useful debate, and 
inform our future research in the process. 
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Tables: 
 

Table 1.  Frequency of sexual thoughts by age group, in men and women (NFO Research Inc. 1999) 
 
 
      Men         Women 
 
  Age group  45-59  60-74    75+  45-59  60-74   75+ 
 
Once a day or more   43.3   18.1       9.1    8.8   0.8    1.2 
 
Once to three times a week  40.9    35.4     26.4               32.6  13.0    4.1 
 
Once to three times a month  8.1    16.7     25.6  19.6  17.1   11.5 
 
Less than once a month  4.0    16.6     14.0  17.8   20.0    17.9 
 
Not at all    2.0    11.0     18.2   16.8   43.6    57.2 
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