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Sex and Aging
John H.J. Bancroft, M.D.
Human beings are living longer, women more
so than men. Among people 85 years of age and
older, there are 4 men for every 10 women.1
What happens to sexuality in older age?
In this issue of the Journal, Lindau et al.2 report the results of a community-based survey
assessing sexual activity and problems among
3005 men and women 57 to 85 years of age.
Among participants with a spousal or other intimate relationship, the proportion who reported
being sexually active decreased steadily across
the age groups and was uniformly lower among
women; in the subgroup of respondents who
were 75 to 85 years of age, 38.5% of men and
16.7% of women reported sexual activity with a
partner in the previous 12 months. With increasing age, women were also substantially less likely
than men to be involved in an intimate relationship. Among both men and women who were
sexually active, approximately half reported at
least one bothersome sexual problem. The presence of chronic medical conditions was associated with reduced sexual activity and an increased
frequency of sexual problems among both men
and women, although it was not a sufficient explanation for the age-related decreases in sexual
activity.
These findings are consistent with those of
earlier studies3-5 showing decreases in sexual activity with increasing age, particularly in women.
The present report has the advantages of having
oversampled the oldest age group (persons who
were 75 to 84 years of age at the time of screening) and having a relatively high survey response
rate of 75%. However, it provides little information about older adults who are sexually inactive.
Among these persons, 48% of respondents as
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compared with only 5% of respondents who were
sexually active considered sex as being “not at
all important.” Previous research has shown that
older women are more likely than older men to
lose interest in sex if they are not in a relationship.4 Unfortunately, the present study did not
assess the proportion of respondents in a relation
ship who had become sexually inactive because
of sexual problems, whether men or women had
these sexual problems, and how the respondents
felt about their relationship.
Most previous studies of the effect of aging
on sexuality have involved either men or women,
focusing on different factors in each case. Research in men has shown an inverse linear relationship between age and sexuality, even after
adjustment for relevant age-related diseases. However, men differ considerably in terms of how
quickly they age in this respect. In the Baltimore
Longitudinal Aging Study in the 1970s, men who
reported the highest frequency of sexual activity
when they were younger had the slowest decline
in sexual activity as they got older.6 This finding
has been virtually ignored in more recent research, in which the principal focus has been on
hormonal and vascular factors.
Testosterone acts on the male brain to promote sexual arousal and desire. With increasing
age, there are varying degrees of reduction in
both free testosterone7 and the number, and possibly responsiveness, of neurons in relevant areas
of the brain such as the locus ceruleus, the brainstem center for testosterone-dependent arousal
mechanisms. These changes contribute to the
age-related decreases in sexual interest and, to
some extent, erectile function.8 There are agerelated changes in various aspects of the vascu-
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lar and smooth-muscle tissues involved in the
erectile process,8 including an increased sensitivity to inhibitory (i.e., contractile) signals in the
erectile smooth muscle.9
The role of hormones in the effects of aging
on women’s sexuality remains less clear. The effect of menopause is complex, involving not only
physiological changes (e.g., reduced vaginal lubrication related to a decrease in estrogen levels),
but also an end to women’s fertility, social attitudes about the role of postmenopausal women
that vary across cultures, and a transitional phase
with increased vulnerability to depression. The
importance of menopause, as compared with
other midlife factors, in explaining changes in
sexuality has varied among studies.10,11
Levels of testosterone in women gradually decrease with age, starting in the mid-30s, indepen
dently of menopause. This decrease may contribute to an age-related decrease in sexual interest
among some women, as suggested by recent
studies evaluating the effect of exogenous testosterone on sexual interest and response.12 However, the relatively modest average increase in
sexual interest and response reported in such
studies is consistent with the varying responses
of women to testosterone. Many women have a
marked reduction in testosterone levels (e.g., with
oral contraceptive use or after oophorectomy)
without adverse effects on sexual function13; this
may reflect genetic differences in women’s responses to sex steroids.
As compared with studies in men, studies in
women have emphasized the effect of relationship factors and mental health, which increasing
ly are proving to be more important predictors
of sexual well-being than the physiological factors of sexual arousal and response.14 Relationship factors and mental health are likely to be
as important as or more important than physiological factors as women age. Whereas many
women report a decrease in their sexual interest
and responsiveness as they progress through
midlife, they are less likely to become distressed
or worried about such changes as they get older.
For many women, being in a relationship, the
quality of that relationship, and a partner’s sexual problems are more important than their sexual
responsiveness.15 Women also differ with regard
to what they find rewarding about sex. Some are
motivated principally by the desire for intimacy,
whereas for others the desire for sexual pleasure
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and orgasm is equally important or even more
important. These different motivational patterns
may be affected in different ways by aging, although this remains to be shown.
Despite the high prevalence of sexual problems
among the participants in the study by Lindau
et al., only 38% of men and 22% of women reported having discussed sex with a doctor since
the age of 50 years. Until recently, older adults
tended to keep quiet about their sexuality because younger people assumed that they were not
and should not be sexually active. Now the pendulum has swung, and the emphasis is increasingly on the sexuality of older adults and the
provision of medical treatment to foster it.
Lindau et al. comment on a “massive and grow
ing market” targeting older people. Perhaps a
middle ground is preferable. For some older
couples, sex can continue to play an important
part in their relationship and well-being, and
some may benefit from counseling or medication
for that purpose. Other couples choose to leave
sex behind as they settle into their later life. Often there may be the need for negotiation between
partners. The medical profession should encourage older patients to feel comfortable in discussing sexual problems and in choosing whichever
of these two options suits them best.
No potential conflict of interest relevant to this article was reported.
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Understanding the Causes of Amyotrophic Lateral Sclerosis
Richard W. Orrell, M.D.
Amyotrophic lateral sclerosis (ALS) is a human
disease resulting from the degeneration of motor neurons in the brain, spinal cord, and peripheral nervous system. The resultant clinical features
include weakness of the arms, legs, and face and
difficulties with speech, swallowing, and breathing. ALS affects women and men, regardless of
ancestry, and the risk of disease increases with
age. Its clinical progression is one of the fastest
of the neurodegenerative diseases, with death (often from respiratory failure) typically occurring
within 3 to 5 years after onset. The incidence is
approximately 2 per 100,000 persons per year,
and the prevalence is approximately 6 per 100,000
persons.1
Generally speaking, the cause of ALS remains
unknown. The most important advance in understanding the cause was provided through the identification of mutations in the SOD1 gene (encoding
copper–zinc superoxide dismutase) in about 2%
of all patients and in 20% of those with an autosomal dominant form of ALS. The SOD1 gene was
found after many years of study; linkage studies
of large families with autosomal dominant ALS
ultimately proved pivotal in the discovery. Since
then, mutations in five additional genes (encoding
alsin, angiogenin, dynactin 1, senataxin, and vesicle-associated protein B) have been associated
with a motor neuron disease (although often not
a typical ALS phenotype) in a few families. There
remain regions in the genome — genetic loci —
that have been associated with disease but in
which a specific gene has yet to be identified.2
Our understanding of the pathogenesis of ALS
is also scant. A great deal of research has been
done with the use of cellular and animal models,
in particular with mice transgenic for the human
SOD1 mutations. These mice have some features
that are similar to those of patients with ALS,
822
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although a unifying understanding of any ALS
mechanism remains elusive. Also disappointing
is the lack of therapeutic advances built on findings from research in animals. Many therapeutic
agents have been tested on mouse models of ALS,
but they have so far failed to translate into clinical practice. The only disease-modifying medication for patients with ALS is riluzole, which
was licensed more than 10 years ago. It was developed as an inhibitor of glutamate release with
antiexcitotoxic effects, and in clinical trials its use
has resulted in the extension of survival by approximately 2 to 3 months.3 A recent disappointment has been the trial of minocycline (a secondgeneration tetracycline with antiinflammatory
properties); a preliminary report suggests that it
may accelerate disease progression in humans,4
although it had promising effects on a mouse
model transgenic for mutated SOD1.5
Although classic studies of linkage and mutation detection continue in the rare families in
which the mutated gene has not been identified,
clinical genetic studies have moved on from the
“simple” genetics of clearly heritable mendelian
disorders to the “complex” genetics of diseases
that may have multiple genetic influences. This
shift has been enabled by high-throughput methods, the cost of which — although considerable
— is rapidly falling. At the center of many ongoing studies is the microarray (or “DNA chip”)
designed to genotype hundreds of thousands of
single-nucleotide polymorphisms (SNPs) simultaneously in a single experiment.6 SNPs are single-nucleotide variations in the DNA sequence
that can be used as markers for neighboring genetic variation. By comparing the prevalence of
a specific SNP in case patients and controls, one
can determine whether the chromosomal region
represented by the SNP is associated with disease.
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