
Gender medicine
Introduction

Gender medicine (GM), a recent branch of the bio-
medical sciences, was founded to ensure everyone (re-
gardless of gender) receives the best possible care.
GM is not a mere scientific speculation; it is an essen-
tial tool for our National Health System (NHS).

With the term sex we define a difference closely
linked to biology, while with the word gender we de-
fine the differences linked both to social culture and
to the environment. We all understand how the envi-
ronment (both internal and external factors) can mod-
ify hereditary characteristics. Therefore, we need to
take into consideration numerous different elements
that co-operate and interact within a much more com-
plex system in which diversity is not only a source of
conflict but also of enrichment. This conditions adap-
tation (to external stimuli), vulnerability, but also a dif-
ferent pharmacological response.1

Furthermore, we must recognize that we have a
poor knowledge of how gender influences health.
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Women get sick more, use more health services, take more drugs, and have a higher frequency of serious adverse reactions.
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young, children, and pregnant women (considered the third gender group) will become increasingly more important as care be-
comes more personalized. The first course of gender medicine was established only in 2002 at Columbia University, New York,
USA. The World Health Organization has incorporated gender medicine into the Equity Act. This implies that the treatment
given must be the most appropriate and best suited the individual patient’s gender. The Committee on Women’s Health of the
Ministry of Health in Italy was established in 2007. Institutions now pay great attention to the importance of this clinical per-
spective and are sensitive to the need for change. This review focuses on specific open questions regarding gender: pharmacology,
clinical trial recruitment, cardiovascular prevention, stroke, osteoporosis, chronic obstructive pulmonary disease, depression,
and discusses presentations made to the 1st course of gender medicine organized as part of the 18th National Congress of the
Federation of Associations of Hospital Doctors on Internal Medicine (FADOI), 2012.
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Gender blindness 

Simply widening to both sexes the knowledge ob-
tained from studies conducted primarily or exclusively
on male animals or men led to the so-called gender
blindness. This implies the failure to identify differ-
ences in large fields of medicine. 

If a drug or a medical-surgical device is not specif-
ically tested on a given population, there is no way of
knowing what the real safety and efficacy conditions
on this population will be.1

This limits the excellence of research and hence
the potential benefit to society.

Thanks to advances in science, there has been a no-
ticeable reduction in mortality rates of male patients.
But rates in female patients are not as significant. In
Italy, female cardiovascular and cerebrovascular mor-
tality is approximately 50%.2 Morbidity and mortality
for chronic lung disease (mostly affecting males) are
increasing, as well as female disability (twice that of
men). Moreover, the screening campaigns are sex-
oriented on reproductive organs (bikinimedicine), with
little attention to the metabolic syndrome, treatment and
prevention of obesity, or encouraging women to stop
smoking. Adverse drug reactions in women are more
frequent and more severe in terms of mortality, hospi-
talization and longer hospital stays. In transplant set-
tings, gender differences are also detectable: survival
rates change according to donor-recipient gender com-
bination. Approximately 60% of donated organs go to
males: a woman with end stage renal disease is 25%
less likely to receive a kidney than a man.3 But let us
look at other diseases such as depressionwhich in males
is diagnosed less but with an extremely high successful
suicide rate, and osteoporosis usually considered a
problem of the elderly women, but extremely disabling
in men. 

There are also other gender factors: the child is
considered and treated as a little man (very few trials
are conducted on children and in pediatric oncology
drug use is largely off-label), the pregnant woman (the
3rd gender), the woman who uses contraceptives: the
other woman (editor’s note: fertile women are regu-
larly excluded from clinical trials) and the elderly. 

Gender medicine: today and tomorrow

There is great interest in GM among both the inter-
national scientific community and on an institutional
level. In 2000, the World Health Organization (WHO)
included GM in the Equity Gender Act. This stated that
treatment be more appropriate and more suited to each
gender. In Italy, in 2007, Senator Livia Turco included
GM in the Women’s Health Committee, to create the
universalism of health (art. 32 of the Italian Constitu-
tion) more effective and be able to support gender re-
search (e.g. authorization of new drugs in which gender

had been equally represented). The 1st course in gender
medicine (A new approach to health care based on in-
sights into biological differences between women and
men) started in 2002 at Columbia University, New
York, USA, and since then many others have been set
up in Europe. The number of GM articles published in
PubMed has tripled in the last years. In 2011, the Italian
Agency for Pharmaceuticals (AIFA) established the
Working Group on Drugs and Gender.

At the Health Higher Institute (ISS), a Degenera-
tive Ageing Illnesses and Gender Medicine ward has
been set up within the pharmaceutical department.
This has a wide range of research tasks: biomedical,
translational (cancer, drugs, with pathogenic studies
on associated gender biomarkers, on the differences
in response in the oncological field linked to gender,
on safety at work and gender), and with regulatory ac-
tivities and checks, especially in phase I drug trials.

GM should also be considered a necessity for ex-
cellence in both basic and clinical research through the
acquisition of new knowledge. But a gender approach
is also essential to address health policy that responds
to the fundamental principle of our NHS of the equity
and appropriateness of care. 

In an era of phenotypicmedicine, we are not prac-
ticing evidence-based medicine in a relevant part of
the population treated. GM must, therefore, become a
key part of medical education with gender culture in-
tegrated into the curriculum of all health professions,
both scientific and technical. 

The Italian hospital internal medicine community
has accommodated all these needs with the 1st course
of gender medicine organized by the National Con-
gress of the Federation of Associations of Hospital
Doctors on Internal Medicine (FADOI) in 2012, so
that knowledge of the differences between different
populations (elderly, adolescent, woman) have a
greater impact on the quality and on the personaliza-
tion of care, reducing the level of errors and generating
savings for the NHS. This course focuses on specific
open questions regarding gender: pharmacology, clin-
ical trial recruitment, cardiovascular prevention,
stroke, osteoporosis, chronic obstructive pulmonary
disease (COPD), and depression.

Gender medicine and gender pharmacology 
‘Of all the forms of inequality, injustice in health care is

the most shocking and inhumane.’
Martin Luther King

(in a speech to the 2nd National Convention of the Medical
Committee for Human Rights, 25 March 1966, Chicago,

IL, USA)

The biological differences (sex) and the socio-
cultural ones (gender) have an impact on the health of
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men and women. So the time has come to abandon the
view that the human male is the norm because this has
caused numerous disadvantages women’s health lead-
ing to the application of a less evidence-based medi-
cine. It is opportune to remember that in some areas
(osteoporosis, depression, etc.) males are disadvan-
taged. Therefore, it is necessary to overcome this gen-
der gap to reach equity of treatment through the
inclusion of a gender approach both in pre-clinical and
clinical studies adopting the biosocial model of illness.
Adoption of this biosocial model appears to be of fun-
damental importance considering that women very
often occupy a lesser social role and so are economi-
cally poorer. The inverse relationship between poverty
and illness is well known and this could explain the
so-called female paradox: women live longer but be-
come ill more than men. The majority of women also
has the role of caregiver and is the shock-absorber of
the family. This causes a great deal of stress with a
consequent increase in the risk of numerous patholo-
gies, not only of a psychiatric nature. It worth remem-
bering that men and women respond differently to
stress, and in women the response is also modulated
by the phases of life through sex hormones. Further-
more, the role of caregiver implies less free time that
causes greater difficulty in carrying out regular phys-
ical activity, encouraging the insurgence of obesity
with all its consequences. Another very important fac-
tor is violence since, in Italy, almost seven million
women between the ages of 16 and 70 are victims of
violence. Between the ages of 16 and 44, violence kills
more women than cancer and road accidents. If the
immediate consequences of violence are well known,
less known are the delayed consequences that go far
beyond the psychiatric consequences that are poten-
tially devastating also for the daughters and sons.

Lastly, a disadvantage for women is highlighted in
the field of pharmaceutical treatment both for repre-
sentative inappropriateness or underrepresentation of
women.1 There is also poor consideration for women’s
hormonal variations that can alter the pharmacological
response and for her various life phases (e.g. preg-
nancy). Despite women being smaller than men, the
dose for pharmaceuticals is generally measured on
men (body weight 70 kg). In addition to the difference
in size, there are other differences, such as differences
in corporeal composition, in metabolism, different
elimination rates and processes that determine varia-
tions in the pharmacokinetic parameters.4,5 Further-
more, pregnant women or those who take combined
oral estrogen-progestin association can have their own
pharmacokinetic characteristics. Today, we know that
there are also important pharmacodynamic differ-
ences. The poor attention given to women in pharma-
cological studies is reflected in their feelings of
diminished security. In fact, adverse reactions are

more common in women than in men. Furthermore,
they are more serious in women, causing a greater
number of hospital admissions.

It is clear that if we wish to take steps towards an
evidence-based medicine and towards a personalized
approach the first step is to give voice to gender med-
icine. In addition, the application of sex-gender med-
icine leads, according to the World Bank, to a more
rapid economic growth of the territory, which is not
to be taken lightly in a period of crisis. Given this, we
are starting to consider gender issues in medicine. 

Women in large trials: the blind side
‘The world was made for men and not for women.’

Oscar Wilde
(Lady Stutfield in the play: A woman of no importance - ACT

I, 19 April 1893, Theatre Royal Haymarket, London, UK)

The largest and most important clinical trials car-
ried out in the recent past were designed by men and
carried out on men. Traditionally, women were omitted
or underrepresented. The presence of the female gen-
der in the intervention studies of primary cardiovascu-
lar prevention such as The Physicians’ Health Study,
The Multiple Risk Factor Intervention Trial and
The Baltimore Longitudinal Study, is practically non-
existent since these clinical trials were strictly centered
on the male gender. Several reasons may explain this:
i) a form of protection towards the female gender or to
a human body whose predominant function was con-
sidered to be procreation; ii) the role of caregiver con-
sidered typical of women; iii) the complexity and the
costs of a clinical trial that had to consider the female
physiological hormonal variations; and iv) the high
mortality rate observed in males in relation to age. 

In fact, for many years, in clinical medicine, a typ-
ically phallocentric attitude has prevailed; in the cul-
tural patriarchal tradition men represent logos. The
interest towards women has mainly centered upon her
reproductive organs, and the possibility that they could
fall sick and die for other reasons has been seriously
underestimated. Diagnostic procedures, precautionary
measures and treatment of proven efficacy in men
were applied to women without any modification with
the implicit assumption that the male was representa-
tive of both genders.

At the beginning of the 1990s, in the United States,
progressively more and more women were being in-
cluded in clinical trials thanks to statutory regulations
of the National Institutes of Health (unfortunately,
such regulations have still not been established in Eu-
rope). In fact, there was a heightened awareness on the
part of the scientific community that breast cancer is
not the main and only cause of death. This change in
attitude was also a result of the growing female pres-
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ence in the medical profession. To date, though, clin-
ical trials still suffer from a lack of female participa-
tion and are, therefore, inadequate because of the
clinical epidemiology examined and for the potential
gender differences. 

A recent analysis of randomized clinical trials that
involve pharmaceutical drugs for cardiovascular dis-
eases, carried out in Europe in the years 2006-2009
demonstrate that women represent only one-third of
the entire population studied and that data involving
the difference induced by gender are reported only in
50% of cases.6

The inclusion of women in clinical studies does
not represent simply the latest request of the feminist,
but is a real necessity to guarantee effective, safe and
appropriate treatment in clinical practice also for the
female gender. In fact, it is legitimate to only translate
the evidence from research into clinical practice on the
condition that the population belonging to the female
gender is adequately represented in the studies. Data
derived from sub-tests, post hoc tests and from studies
that do not consider the impact of gender in the popu-
lation studied can be statistically inappropriate and/or
confusing in their conclusions. For example, is the ef-
ficacy of the ASA in the prevention of stroke in
women a statistical artifact or a real example of gender
difference?7

Women and men have specific qualities and it
would be reductive to consider them as a single bio-
logical group.

Cardiovascular prevention in women
Epidemiology

In the industrialized world, and in many emerging
countries, heart problems represent the most frequent
cause of death in women and account for approxi-
mately one-third of all cases of female deaths. Con-
trary to what is commonly thought, more women than
men die from cardiovascular illnesses and myocardial
infarction is more often fatal in women. The well-
known tendency to reduce mortality caused by coro-
nary artery disease (CAD) in the last 15 years has
concerned men more than women, further increasing
the divide between the two genders. In particular,
CAD is clearly increasing in women of childbearing
age (35-54 years old) probably due to the increase in
obesity and the fact that so many women still smoke.8

Physiopathology

Female CAD presents several particular character-
istics and, in particular, it is quite frequent to find an
almost normal coronary tree after a heart attack, to the
point that recently several authors9 proposed to define
the female experience ischemic heart disease instead

of CAD, a term until now commonly used in English-
speaking countries and that should be reserved for the
illness in males.

In women, the continuous fluctuation of hormones
through life determines a microvascular and endothe-
lial malfunction, with small coronary plaques that are
not obstructive but very unstable, and with a tendency
to cause emboli, i.e. microvascular angina. The re-
sponse to the primitive lesion of the intima would,
therefore, be different in men and in women, with re-
gard to its remodeling mechanisms and to vascular re-
activity.

Prevention

An increase in awareness of the risk of female car-
diovascular illness is absolutely essential. Up till now,
there has been a tendency among doctors to delay
adoption of preventive measures until women have
reached menopause. But women themselves also need
to change their approach so that they can put into prac-
tice the recommended measures correctly. Unlike that
of a man, the life of a woman is marked by physical
events linked to time (first menstruation, monthly
cycle, pregnancies, menopause). Since many of these
events, and in particular pregnancy, put women in con-
tact with doctors it is opportune to take advantage of
their involvement and start the appropriate preventive
measures. According to the latest guidelines on pre-
vention,8 women can be stratified into three classes of
risk: women at high risk, women at risk, women with
an ideal cardiovascular situation. The recommenda-
tions, based on evidence from specific studies on
women, do not differ substantially from those for men:
i) intervention in lifestyle: cigarette smoke, eating
habits, fatty acids, omega-three, exercise, maintenance
or reduction of body weight; ii) pharmacological and
non-pharmacological intervention in risk factors (ar-
terial pressure, diabetes, dyslipidemia) and preventa-
tive pharmacological intervention (antiplatelets,
anticoagulants, b-blockers, ACE-inhibitors, sartans,
anti-aldosterones) applied with different intensity ac-
cording to the class of risk.

The only substantial differences concern two class
III recommendations (these are interventions that are
useless, inefficient and potentially dangerous). It is not
recommended that women under the age of 65 years
to use aspirin as a routine for primary prevention. In
addition, for primary and secondary prophylaxis nei-
ther antioxidant vitamin supplements nor hormone re-
placement therapy (HRT) should be used. Nor should
selective estrogen receptor modulators be used for
women who have reached menopause.

This last recommendation contrasts with the guide-
lines issued at the end of the last century but agrees with
the results of the last clinical studies that have demon-
strated an unfavorable risk-benefit profile for HRT.10
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Stroke and women

Overview of epidemiological features of cerebrum
vascular disease in women

The clinical relevance of stroke is increasing in the
female gender. It affects women of all age groups and
women affected from stroke at an the older age over-
take men both in terms of prevalence and inci-
dence.11,12 Stroke is the leading cause of disability and
has many socio-sanitary implications for women. For
example, after a first event, women are hospitalized
more frequently than men (7.9% vs 3.9%). As shown
in an Italian study,13 this situation is probably related
to the particular role of women in Italian families. Car-
diac and cerebrum-vascular diseases are the first cause
of women’s death in Western society and their inci-
dence is progressively increasing both in immigrants
coming from South America and in the developing
countries.14 Elderly women affected by the first stroke
are on average five years older than men, they are af-
fected by a more severe stroke, and have a worse out-
come. In spite of the epidemiological data, health
professionals and women themselves do not perceive
stroke or the other cardiovascular diseases as a real
danger. Women are certainly more afraid of other ill-
nesses, such as breast cancer, than stroke. 

Clinical characteristic of stroke in women

Many studies document that women with stroke call
the Emergency Unit later than men and, once in hospital,
are subjected to less diagnostic tests or therapeutically
advanced procedures, e.g. intravenous and intra-arterial
thrombolysis or carotid endarterectomy. Some authors
consider this situation to be due to less awareness of dis-
ease by women. This could be related to women’s social
isolation (often elderly women are the only survivors in
couples of advanced age) or to their economic status.
Both of these conditions could be responsible for the ab-
sence of witnesses to the event and this increases the
delay in calling for help. Some reports found many dif-
ferences between women and men in terms of presenting
symptoms and these explain why stroke in women is not
immediately identified or, at worst, not identified at all.
In fact, almost 43% of strokes in women present with
problems in their state of consciousness, unspecific
malaise, pain and headache, vertigo and imbalances. On
the other hand, through a careful examination of the pa-
tient’s case history and investigating events in the pre-
vious 24 h, at least one prodromal and specific symptom
can be identified. The symptoms described above are
called atypical, and are less predictive and less specific
in this illness compared to those traditional symptoms,
such as hemiplegia, hemi-sensory deficit, disorders of
speech or gait, sudden onset of headache, ataxia or im-
paired vision.15

Pathogenic mechanisms of ischemic stroke
in women of different ages

Studies show an undertreatment of women in
terms of primary and/or secondary prevention for car-
diovascular diseases, and nowadays this can no longer
be justified. They assume less statins or antithrombotic
drugs, despite a higher incidence of atrial fibrillation
in women older the age of 65 years, which is certainly
a strong cause of cardio-embolic stroke. Almost 50%
of women of that age suffer from metabolic syndrome:
the more the syndrome is complete (3-5 components
present, Adult Treatment Panel III diagnostic criteria)
the more it enhances the risk of transient ischemic at-
tack/stroke, which becomes approximately double
when compared to men. The metabolic syndrome is
associated with early subclinical atherosclerosis, rep-
resented by left ventricular hypertrophy and carotid
wall thickness (expressed as intimal media thickness).
Arterial hypertension and atrial fibrillation are the
most frequent risk factors for stroke in women.

Young people have strokes due to rare etiologies.
These are generally more common in women since
they are associated with arthritis, congenital or ac-
quired thrombophilic conditions (pregnancy, peri-
puerperium), and predisposing conditions like
migraine with aura, smoking, use of oral contracep-
tives, presence of patent foramen ovale, and atrial sep-
tal aneurysm with right to left cardiac shunt. Women
are also at increased cardiovascular risk during the pe-
riod of menopausal transition (from 40 to 59 years of
age). This has, up to now been considered a period of
low cardiovascular risk. In recent decades, it has been
observed that women are losing their traditional ad-
vantage on men. In addition to traditional risk factors,
other emerging factors, such as polymerase chain re-
action, hyperomocysteinemia and its mutations, Lp(a),
pro-inflammatory and pro-thrombotic factors (proba-
bly hormone-related) are also observed. Their effects
are performed through metabolic mechanisms such as
increased visceral adiposity, insulin resistance, in-
crease in triglycerides and small dense low-density
lipoprotein, reduced high-density lipoprotein. Also
vascular mechanisms are involved: reduced endothe-
lial function, increased oxidative stress, shift to a
proinflammatory and prothrombotic state, which taken
together can promote atherosclerosis with severe em-
bolic risk, represented by the vulnerable plaque.16

The future

We do not really know if the difference between
male and female gender of awareness and impact of
stroke, of diagnostic workup, therapeutic process and
prognosis can be explained by the different clinical
presentation. It is also still a matter of interest whether
the mere longevity of women justifies the above-
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mentioned differences but nowadays there is no defin-
itive answer to these questions. It is clear that there is
a need to develop health education campaigns to rein-
force the information available to citizens and health
professionals, in order to encourage rapid access to the
Emergency Unit, and to treat women of all age groups
in an appropriate way. Specific attention should be
paid to the prevention of traditional cardiovascular
risk factors (smoking, obesity, dyslipidemia, hyper-
tension) and of those factors related to specific condi-
tions in different age groups, such as pregnancy,
puerperium, and menopause. This could be achieved,
for example, through targeted collaborative initiatives
between internists and gynecologists. We know that
women have a major risk of bleeding with antithrom-
botic drugs, but there is no evidence-based reason why
we should not adequately treat hypertension, atrial fib-
rillation, metabolic syndrome and dyslipidemia. We
have to plan initiatives to promote a big change in
lifestyle. However, most of the clinical trials carried
out so far related to cardiovascular and cerebrum vas-
cular diseases have excluded women or have included
only small numbers of them.

There is, therefore, a great need for clinical trials
providing gender-specific results and for studies on
gender pharmacology, and health care professionals
and scientific societies are called to participate in
these. The aim should be to reduce the burden of cere-
brum vascular diseases on women and to assure a fair
health service.

Gender and depression

The overall prevalence of depressive symptoms in
the community has been estimated to be 5-10 %, also in
association with other comorbidities.17,18 Moreover, de-
pression is highly underestimated and many people do
not go to a psychiatric specialist. Consequently, depres-
sive symptoms are common but, due to clinical and so-
cial reasons, are frequently undiagnosed and untreated. 

Clinically, the diagnosis of depression is based on
Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV) criteria, used mostly in psychiatric medi-
cine.19 Epidemiological data showed that depression
is 3:1 times more frequent in women than in men. In
Italy, out of 8 million of patients potentially affected
by depression, only 2 million are men and more than
5.5 million are women. 

Data from a large survey carried out on patients
admitted to Internal Medicine departments in Sicily
showed a high prevalence of depressive symptoms:
nearly 50% had mild symptoms, 13% had signs of se-
vere depression of whom only 15.4% were already di-
agnosed as depressed and treated. According to
previous studies, depressive symptoms were signifi-
cantly more frequent in women than in men.20

Clinical aspects in men and women

In general, some clinical manifestations are similar
in women and men, such as general sadness, pes-
simism, and sense of guilt. But men and women report
it differently. In general, women more frequently say
I am sad or I want to cry. Men affected by depression
more frequently declare themselves to be anxious or
tired, or report somatic symptoms such as headache. 

Women’s depressive symptoms are more fre-
quently associated with more severe manifestations
and are often related to specific moments, such as
pregnancy or post-partum. In men, depression is char-
acterized by motor inhibition.21

Tendency to suicide is more frequent in women.
However, successful suicides are more frequent in
men, probably due to the different ways in which the
two genders attempt suicide: women more take a drug
overdose or try to cut their veins, while men more fre-
quently hang themselves or use firearms.

Etiopathogenesis

In 1915, Freud, in his theory of complementary se-
ries, affirmed that experiences in childhood, interact-
ing with constitutional genetic factors lead to a natural
predisposition to depression. In adulthood, traumatic
factors could lead to clear psychiatric disease.

Recent studies confirm that genetic expression can
be modulated by external experiences. This mecha-
nism is mediated by modulation of gene expressivity,
activating or inhibiting gene transcription and produc-
ing proteins that can determinate changes in cerebral
functions.

On the other hand, it has been observed that in-
creased volume of amygdala and reduced dimensions
of the hippocampus are associated with the presence
of depressive symptoms. Moreover, stress and gluco-
corticords are associated with reduced levels of brain
derived neurotrophic factor (BDNF). Those modifica-
tions are influenced by antidepressants that can re-es-
tablish normal values of production of BDNF and
dimensions of structures of the limbic system. These
findings are in agreement with Freud’s theories that
consider a mental disease as results of genetic, physi-
cal and social factors.

Women are more exposed to biological and psy-
chosocial factors. Biological factors are hormonal
fluctuation in puberty, menstruation, pregnancy, post-
partum, nursing, pre-menopause while psychosocial
factors are double work load within and outside the
home, burn out in taking care of others, such as chil-
dren, less social recognition, violence in the family.
Men are less exposed to hormonal fluctuations but
psychosocial factors are significantly more important.
In particular, these are related to a loss of status due
to lack of social success at work, during period of rest
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from work, disease with consequent loss of ability, and
diseases (hyperthyroidism or hypersurrenalism) or ia-
trogenic causes (hypertension, corticosteroids).

Therapeutical approach

In general, clinical trials on antidepressants always
include men but less frequently include women.
Women are often excluded because of potential con-
founding factors such as hormonal fluctuations, preg-
nancies, pre-menopause, contraceptives, or hormone
therapies. But at same time, women are more fre-
quently treated with antidepressants than men. This all
results in a gap in our knowledge of the complete ef-
fects of these drugs on women and their interactions
with other therapies.

The most frequently used drugs are first generation
antidepressants (trycyclic), selective serotonin reup-
take inhibitor, drugs with the combined action of sero-
tonin and noradrenalin. The prescription of these drugs
should take account of pharmacokinetics and pharma-
codynamics, concomitant use of contraceptives, hor-
monal fluctuations, pregnancy, post-partum, nursing,
pre-menopause and collateral effects such as weight
gain and problems of libido. It must also be remem-
bered that there are not sufficient data available re-
garding the different effects on women and men of
new drugs on the market.

Neuroimaging demonstrated the efficacy of the
pharmacological approach but also the usefulness of
psychotherapy. Different mechanisms are involved but
work in the same way. Antidepressant drugs are active
from the limbic area to the cortex (going down), while
psychotherapy is effective with action from the cortex
to the limbic area (going up). Antidepressants produce
effects quickly but once therapy is interrupted it is eas-
ier to lose efficacy. The efficacy of psychotherapy is
slower but, interestingly, lasts significantly longer.22

Chronic obstructive pulmonary disease
and women

The prevalence of COPD and related hospitalization
in women are increasing. Recent years have also wit-
nessed a major shift in the gender profile of the disease.
Although earlier studies showed that men accounted for
the majority of COPD-related deaths, the prevalence
and mortality rate of COPD in women have more than
doubled during the past 20 years in industrialized coun-
tries while they stabilized in men.23 The number of
women dying of COPD in the United States and in Eu-
rope now surpasses that of men.23 In particular, over the
past two decades, COPD-related mortality rates have
also grown faster in women, and since the year 2000
more women than men have died from COPD. The
greater prevalence of COPD and related mortality re-

ported for men in earlier epidemiological studies may
be due to underdiagnosis of women. Despite these dif-
ferences, the international guidelines for the diagnosis
and treatment of men or women with COPD are the
same. It is important for healthcare professionals to rec-
ognize the gender differences in patients with COPD to
optimize assessment, monitoring and treatment of this
disease. In this regard, few studies have been performed
to date in women.

Just how far these observations are valid is not
known. Questions have been raised regarding how gen-
der affects susceptibility to COPD and the following
should be remembered: i) the number of women dying
of COPD now surpasses men; ii) increased prevalence,
mortality and variability of COPD in women versus
men between 2002 and 2012; iii) factors such as preva-
lence of symptoms, triggering stimuli, response to
treatment, susceptibility to smoking, frequency of ex-
acerbations, impairment in quality of life response to
oxygen therapy, presence of malnutrition, airway hyper-
responsiveness and depression are all more frequently
seen in women with COPD. Differences in age groups,
prevalence of smoking, and criteria for defining airflow
obstruction may partly explain the variations in preva-
lence between men and women.

Although increased tobacco use will contribute to
the increasing prevalence of women with COPD, it
has been hypothesized that women may be at greater
risk of smoking-induced lung function impairment
given the same level of tobacco exposure. The in-
crease in prevalence and mortality for COPD among
women compared with men is usually attributed to the
delayed rise of smoking prevalence in women.24 It is
also possible that sexual dimorphism of the human im-
mune response may also be responsible for gender dif-
ferences in the disease. More data are still needed on
what the implications of these findings are on therapy
and how gender influences the diagnosis, physiology,
and presentation of COPD.25,26

Studies investigating gender differences in the vul-
nerability to the deleterious effects of tobacco either re-
ported greater susceptibility to tobacco in women24 or
failed to detect any sex disparities.24 Female smokers
show greater bronchial responsiveness,27 lower baseline
forced expiratory volume in 1 s (FEV1), and faster de-
cline in FEV1,27,28 although this is not a hard-fast rule.

Tobacco susceptibility

As stated above, women may be at greater risk of
smoking-induced lung function impairment given the
same level of tobacco exposure. In Italy, 6.2% of
women smoked versus 65% of men in 1957. Cur-
rently, 22.3% of young women smoke and 28.9% of
men.24 However, mortality for women with COPD in
the United States is also increasing. Between 1980 and
2000 mortality rates for COPD among men increased
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by 13% and have remained steady since 1985. In
women, however, between 1980 and 2000 death rates
almost tripled, and in 2000 for the first time in terms
of absolute numbers, more women than men died of
COPD.26,28 Data from Canada also suggest increasing
mortality for women with COPD.29 It remains unclear,
however, whether biological differences between men
and women have an impact on increasing mortality.
Higher absolute mortality for COPD in women may
be biased by the differential presence of sex hormones
that appear to influence the metabolism of nicotine.

Chronic exposure

Several epidemiological studies have shown that
chronic exposure to high levels of professional and
non-professional agents (detergent, gas, latex) has ad-
verse effects on respiratory health and influences
chronic respiratory diseases.30 It has been reported that
the exposure to these agents was 30% in men and 5-
20% in woman.

Diagnosis

The effect of sex hormones on airway function is
not clear.31 Sex hormones appear to influence airway
function in asthma, but its contribution to COPD patho-
genesis remains unclear. Future clinical trials in COPD
should obtain data regarding factors associated with sex
hormone exposure, including parity and history of oral
contraceptive. There is a predominance of women using
COPD contraceptives and hormone replacement ther-
apy. Better epidemiological and mechanistic studies are
required to better understand the immunological and
hormonal determinants of fixed airway obstruction in
non-smokers and how these relate to gender.24,32 Data
suggest that chronic bronchitis is more common in
women and emphysema more common in men. Other
data demonstrated that women with emphysema were
less likely to show reversibility of airway obstruction.

Detailed imaging studies in well-defined, large
populations are required to define whether there are
any gender differences in the manifestation of airway
disease versus emphysema.26 In a general COPD pop-
ulation, the probability of respiratory deterioration
when stopping inhaled steroids has been suggested to
be higher in women than men. Difference in comor-
bidity between the genders should be addressed. This
includes, among many others, differences in osteo-
porosis, depression and cardiovascular disease. How-
ever, further investigation is required to define
whether autoimmunity is a more common phenome-
non in women with COPD.

Clinical

Consistent with a previous report, women were
four years younger than men when severe COPD was

observed. An earlier development of COPD in women
would imply the need for earlier diagnosis and treat-
ment. Unfortunately, the diagnosis of COPD is often
missed in women25 so that optimal treatment for this
condition is delayed. Women had less severe airflow
obstruction but more pronounced hyperinflation than
men. While disease severity has traditionally been
measured with FEV1, patient disability can vary
greatly for a given level of obstruction, and measures
of hyperinflation may give further relevant informa-
tion on patient condition.28

COPD may evolve differently in men and women.
Dissociation between the severity of airflow obstruc-
tion and of hyperinflation could occur if the patholog-
ical process is predominantly located at the small
airway and/or parenchyma levels, inducing more hy-
perinflation and less severe reduction in FEV1.28 In
fact, this possibility has been previously documented
in patients with early COPD who showed emphysema
and resting hyperinflation but normal expiratory
flows. Furthermore, O’Donnell et al. clearly demon-
strated that a volume effect can be induced with bron-
chodilators (i.e. reduction in operating lung volumes)
with little or no impact on FEV1. Although it seems
entirely plausible that there is no association between
changes in FEV1 and lung volume, further studies are
required before drawing conclusions on a specific sex-
based susceptibility to hyperinflation. The functional
impact of this different disease pattern in men and
women was assessed using an incremental symptoms-
limited cycle exercise test. Although the interplay be-
tween airflow obstruction, lung volumes and exercise
capacity is very complex,28 when expressed in percent-
age of predicted value, women and men had a similar
peak • VO2. Although this would suggest similar dis-
ability between genders, the lower absolute • VO2
value in women indicates a lower exercise reserve,
and women may indeed be at a disadvantage when
performing activities of daily living.

Men and osteoporosis

In Europe, osteoporosis causes vertebral, forearm
or femoral fractures in approximately 46% of women
and 22% of men after the age of 50 years.33 Male os-
teoporosis is a condition that is relatively unknown to
many doctors. Currently in the US there are 500,000
fractures per year in males; in comparison, each year
200,000 men are diagnosed with prostate cancers. The
mortality in the first year after the fracture is greater
than 30% and approximately 50% of patients do not
recover the mobility and independence they had be-
fore the event. The osteoporotic vertebral or femoral
fractures in males generally have a worse prognosis
compared to the same fractures in osteoporotic women
of the same age. Canadian data show that the eco-
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nomic burden for the treatment and rehabilitation of
osteoporotic fractures in males is approximately 70
million US dollars per year.

Again, prostatic cancer is the most common cancer
in men: 50% of patients are expected to have androgen
deprivation therapy (ADT), known to accelerate bone
loss and increase the risk of fractures. Since 2006,
Canadian experts recommend performing a test for
bone mineral density (BMD) before ADT. Recent data
suggest that, even among patients treated with ADT
(at high risk for osteoporosis) or with a history of pre-
vious fragility fracture, dual-energy X-ray absorptiom-
etry has been requested in less than 50% of cases.34-36

In males, the prevalence of secondary forms of os-
teoporosis is greater than in females (Table 1). 

Pathophysiology 

In males, a reduction in osteoblastic activity pre-
vails, whereas an increased osteoclastic activity is seen
in women. Consequently, the male osteoporotic bone
quality is better than that of osteoporotic women. The
peak bone mass is greater in the male compared to the
female and this is reached later (16-17 years of age vs
13-14 years). When the peak has been reached, both
men and women begin to lose bone and this is related
to the age-dependent decrease in gonadal steroids.

Testosterone and estrogen decrease over time asym-
metrically. Estrogens levels in men are 10 times lower
than in pre-menopausal women; while estrogens in se-
nile males are double that of women. This is due to
the rapid and severe menopause induced decrease in
estrogen and also to the lower compensation in fe-
males. In fact, in females, the androgens that can be
converted into estrogens derive exclusively from the
adrenal gland, while in males the testes continue to
work. Only in hypogonadic males are androgens and
estrogens significantly reduced, and the trend of the
BMD is similar in women. Among hypogonadic
males, the onset of an eating disorder (anorexia ner-
vosa) during adolescence has been recognized as an
important cause of development of a more severe os-
teopenia/osteoporosis than in females.37

As we have already reported, peak bone mass is
reached later in males than the females. Therefore, at
the age of greatest risk for the onset of an eating dis-
order (13-15 years), the girls may have already
reached their peak bone mass, while boys have a lower
peak and will not reach normal stature. In a study of
70 males with anorexia nervosa, a higher prevalence
of osteopenia and osteoporosis has been documented
compared with a similar number of females with
anorexia nervosa. A low body mass index (BMI) and
longer disease duration were the best predictors of
bone damage in these subjects.38

Secondary forms 

Depression is an important contributing cause of
male osteoporosis. In a recent study,39 depression, de-
fined by a score greater than 6 on the Geriatric De-
pression Scale, is associated with an increased rate of
femoral bone mass loss in a cohort of elderly males.

Numerous studies have shown an increased preva-
lence of osteopenia and osteoporosis in patients with
COPD, who are mostly male. Literature data report
osteoporosis is present in 20-32% of patients with
COPD compared to 3-12% of controls, while osteope-
nia is present in more than 60% of them. Cigarette
smoking, disease severity [according to the Global ini-
tiative for chronic Obstructive Lung Disease (GOLD)
guidelines], nutritional status (BMI), hypogonadism,
vitamin D deficiency and treatment with systemic
steroids are considered risk factors for the develop-
ment of fractures in patients with COPD. Even the use
of topical steroids may increase the risk of fractures
in these patients, although this occurs very rarely and
is dose dependent.40

All men over the age of 70 years and those at in-
creased risk of osteoporosis and fractures should be
submitted to the following tests: i) height control: if a
reduction of 3.5 cm is found, a spine X-ray is manda-
tory and compression fractures need to be excluded;
ii) assessment of the risk of falling; iii) measurement
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Table 1. Risk factors for male osteoporosis. 

Idiopathic osteoporosis

Primary hypogonadism
Genetic polymorphisms
Inactivating mutations

Secondary osteoporosis

Endocrine diseases
Secondary hypogonadism (post-orchiectomy, post ADT)
Hyperparathyroidism
Hyperthyroidism
Hypercorticism
Idiopathic hypercalciuria

External factors
Alcohol, cigarette smoking, coffee
Drugs (corticosteroids, antiepileptics, etc.)
Inadequate sun exposure
Defective childhood feeding
Inadequate exercise (excess or defect)
Hyperglucidic diet

Other diseases
Anorexia nervosa
Obesity
Vitamin K defects
Vitamin D defects
Malabsorption
Autoimmunity
Hypoxia (COPD, cystic fibrosis, asthma, heart failure, etc.)
Medullary infiltration
Multiple myeloma, hemocromatosis, thalassemia, etc.)

ADT, androgen deprivation therapy; COPD, chronic obstructive pulmonary disease.
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of BMD: if T-score is in the range of osteoporosis, it
is necessary to exclude secondary causes of low BMD.

In males after the age of 50 years, use the T-score
of BMD in the report (the WHO classification criteria
are applicable also in males). Before the age of 50
years, it is better to use the Z-Score (especially those
under 20 years of age). A Z-Score lower of -2 is de-
fined as below the expected range for the age, while
if it is over the -2, BMD is defined as within the ex-
pected range for the age. In any case, the diagnosis of
osteoporosis in men, before the age of 50 years, cannot
be made solely on the basis of BMD.

Therapy in men 

Therapy in men should be started on evidence of
grade A for vitamin D and bisphosphonates, grade C
for calcium, grade D for teriparatide.

Male osteoporosis: clinical characteristics

The clinical characteristics of male osteoporosis
include: i) peak bone mass density reached at the time
of skeletal maturity; ii) larger bone; iii) best-preserved
bone architecture; iv) location on the wrist six times
more frequent in men; v) later decrease of bone mass
during lifespan; vi) increased prevalence of secondary
forms; vii) higher mortality during rehabilitation after
fracture; viii) lower functional recovery after fracture;
ix) longer hospital stay after fracture; x) prevalence of
trochanteric femoral fractures; xi) more comorbidities
(pneumonia, sepsis, etc.); xii) higher mortality; xiii)
greater fragility; xiv) vertebral fractures: increased
prevalence of symptoms other than pain (poor quality
of sleep, loss of energy, emotional difficulties, etc.).
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