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Summary
Since puberty, depressive disorder is about 2 times more frequent in women. 
the gender prevalence gap begins in adolescence, decline and remain stable in 
adulthodd and then recurred in later life with a second peak in perimenopausal 
period. Moreover depression in women has clinical and course peculiarities. 
A general consensus sees a multifactorial etiology for gender differences in 
depression. Sociological studies emphasize the role of poverty, violence and 
gender inequality. Biological theories focus on genetic predisposing factors 
and hormonal status. The most  widely accepted model is the “stress and 
vulnerabilty” model according to which genetic vulnerability (biological factor) 
influences temperament (affective vulnerabilty) which shoul lead to negative 
cognitive styles (cognitive vulnerability) increasing the risk of depression. 
Finally, there are known gender differences in drug pharmacokinetics as well 
as specific drug response profiles based on gender. 

Key words: depression, gender, etiopathogenetic hypotheses, life stages in 
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Introduction
A World Health Organization study on “depression and other mental disorders” 
published in 2017 revealed that around 300 million people worldwide are 
suffering from depression, with an increase of over 18% between 2005 and 
2015  1. In fact, WHO classified depression as the world’s leading cause of 
disability after cardiovascular disease. 
Epidemiological studies on samples from different countries show that, since 
puberty, depressive disorder is about 2 times more frequent in women 2. In a 
review by Ferrari AJ et al., the global 12-month prevalence of major depression 
was 5.8% in women and 3.5% in males 3. In Italy 5.5% of the population suffers 
from major depression, with a clear female prevalence in a 2:1 ratio 4. According to 
the recent ESEMeD (European Study of the Epidemiology of Mental Disorders) 
study, in Italy the lifetime prevalence of MD and dysthymia is 11.2% (14.9% 
in women and 7.2% in men). In the 1970s, Myrna Weissman was the first to 
review the evidence for differing rates of depression between the sexes 5. In an 
article, Hankin et al. 6 noticed that gender difference in depression first began to 
emerge between the ages of 13 and 15 and then become even more significant 
between ages 15 and 18. Salk et al. (2017) 7 conducted two meta-analyses, 
each including more than 1.7  million subjects, taking into consideration not 
only the categorical diagnosis of major depression but also the dimension of 
“depression symptoms”. The estimate of the weighted mean effect size for the 
gender difference in major depression was OR = 1.95, whereas the estimate 
for the gender difference in depression symptoms was Cohen’s d = 0.27. The 
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study also confirmed that the gender prevalence gap 
begins in adolescence, earlier than previously reported in 
the literature (OR = 2.37 at age 12). The gap then declined 
and remained stable in adulthood, and then recurred in 
later life with a second peak in the perimenopausal period.
A general consensus sees a multifactorial etiology for 
gender differences in depression  8, but the difficulty in 
defining precise pathophysiological mechanisms can be 
partly attributed to the heterogeneity of clinical samples. 
Generally, the sample is recruited taking into account 
DSM or ICD diagnostic criteria. According to DSM 5, the 
diagnosis of major depressive disorder (MDD) requires 
the presence of at least 5 of 9 possible symptoms during 
the same 2-week period and includes: 1) anhedonia; or 
2) depressed mood, or both. Other criterion symptoms 
include: 3) insomnia or hypersomnia; 4) changes in appetite 
or weight; 5) changes in psychomotor status; 6) fatigue 
or loss of energy; 7) worthlessness or guilt; 8) diminished 
concentration or indecisiveness; or 9) suicidal thoughts 
or behaviors. Using these criteria, it is possible to have 
an extremely high number of combinations (up to 227), 
configuring clinical pictures which are also very different 
from each other but equally diagnosed as MDD  9. This 
sample heterogeneity can explain, at least in part, 
sometimes inconclusive or contradictory results from 
different studies.
This review aims to report the most recent literature 
data on the possible causal factors underlying the 
different gender prevalence of depression, the different 
clinical presentation and response to drug therapy in the 
perspective of precision medicine.

Materials and methods
A systematic search of articles on Pubmed, using as sarch 
terms “gender and depression” “gender and treatment 
response” “epidemiology of gender and depression”, has 
been carried out from 1977 to today. We selected articles 
that recruited a sample of patients defined as depressed 
according to DSM and ICD 10 classifications, with or 
without comorbidities.

Etiopathogenetic hypotheses

Sociological theories

Sociological studies emphasize the role of poverty, 
violence and gender inequality  10. The woman is often 
in a disadvantaged socio-working position, with even 
lower incomes on equal working conditions. It is most 
often exposed to violence and mistreatment, often in the 
domestic environment, which negatively affect not only 
mental health, but also physical health in a global sense. 
It has been estimated that complicances deriving from 
abuse are greater than those deriving from diabetes or 
hypertension. The lifetime prevalence of violence against 

women fluctuates between 16 and 50%; one in five women 
are subjected to an attempted rape or to a rape during 
lifetime.
Another fact is the higher frequency of mobbing 
phenomena reported by women with respect to men  11. 
A possible explanation could be that women tend to live 
social and work relationships with greater affective and 
emotional participation than men, thus increasing their 
exposition to reasons of suffering. Interestingly, married 
women are more affected by depression than men, who 
are more vulnerable in a single condition (WHO 2002). A 
study that included 18 countries in the WHO World Mental 
HEalth Surveys 12 found no significant gender gap in major 
depression in high or medium-low income countries, 
suggesting that economic development does not explain 
the variability of cross-national gender differences  4. 
Instead, Salk et al. 7 showed larger gender differences in 
depression in wealthier countries (OR = 2.00) compared 
to low- to middle-income countries (OR = 1.82). According 
to some authors there is a basic bias, which consists in the 
greater aptitude of women to ask for help, thus explaining 
the finding of higher prevalence of depression in the 
female sex. However, in the light of scientific evidence, 
such hypothesis alone cannot justify this epidemiological 
difference 13.
Hyde JS et al. support the “stress and vulnerability” 
model, which seems to be the most widely accepted 
interpretation  8. It integrates biological, cognitive 
and affective factors and tries to provide a model for 
understanding the gender differences in depression 
observed in childhood. Simplifying, genetic vulnerability 
(biological factor) is presumed to influence temperament 
(affective vulnerability), which in turn should lead to 
negative cognitive styles (cognitive vulnerability), causing 
an increased risk of depression in adulthood.

Biological theories

Biological vulnerability includes both genetic predisposing 
factors and hormonal factors.
As for genetic factors, recent studies have analyzed gene 
expression, finding that over 6,500 genes are expressed 
differently in men and women in several tissues and 
organs, and most of them are not directly related to 
reproduction and sexuality 14. As expected, the differences 
in expression were very marked in breast, musculoskeletal 
and subcutaneous adipose tissues. But what happens in 
depression? a significant gender difference was found 
in the role of the serotonin transporter in modulating 
affective disorders. The s allele of 5-HTTLPR seems to be 
differently associated with an increased risk of depression, 
depressive symptoms, anxiety traits and symptoms 
(instead, in men the same allelic pattern appears to be 
associated with aggressiveness and conduct disorders). 
These differences begin in adolescence and are not 
consistent among the elderly, suggesting a modulatory 
role of hormonal fluctuations 15. The polymorphism of the 
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promoter region of the 5-HT transporter gene (“short’’, 
s allele - and “long’’, l allele) leads to a different functioning 
of the serotonin transporter and to a different response of 
ACTH to stress.
A metanalytic study 16 was carried out on gene expression 
of depression across 3 specific brain regions: dorsolateral 
prefrontal cortex, subgenual anterior cingulate cortex and 
basolateral amygdala. In the comparison of differential 
gene expression in men and women with major 
depression, 633 of 706 transcripts were present only 
in men and 809 of 882 only in women. Only 73  genes 
(21+ 52) were expressed differently in depressed patients 
(compared to healthy controls), men and women. Of these, 
however, 52 were expressed in the opposite direction (up/
down regulated) in males and females. Therefore, only 21 
genes were implicated with the same “polarity” in male 
and female depressed patients.
Regarding the influence of hormonal profile, the 
correlation between fluctuations of female sex hormones 
and windows of vulnerability for depression is evident 17. 
The woman has windows of vulnerability for depression 
in puberty, in the premenstrual phase, in the postpartum 
and in perimenopause, assuming a critical role of sex 
hormones. The brain is one of the major targets of sex 
hormones. Estrogens, in particular, play a complex role at 
CNS level: they modify the permeability of the blood brain 
barrier, selectively increase brain flow and the availability 
of glucose and oxygen, act on neurotransmitter synthesis 
and release, on the expression of receptors and stimulate 
neuronal plasticity 18,19.
The hippocampus, for example, has a central role in mood 
regulation and higher cognitive functions, and shows a 
high expression of estrogen and progesterone receptors. 
The administration of these hormones increases the 
density of dendridic spines and modulates the activity of a 
series of neurotransmitters through various mechanisms: 
interactions with receptors, transporters and enzymes 
involved in their synthesis  17. Among the various 
interactions we can mention, for example, the upregulation 
of the expression of AMPA and NMDA receptors, the 
reduced function of the 5-HT1A receptor, and the reduced 
expression and activity of SERT 18. These interactions are 
important, because the activity of excitatory synapses 
in the hippocampus is associated with depression, and 
is in turn influenced by the action of antidepressants and 
serotonergic signaling 20.
The prefrontal cortex (PFC) is the area responsible for 
cognitive processing of impulses: it affects the emotional 
tone and the reward circuit, as well as the ability to control 
a stressor or the pleasantness of a stimulus 21. Estrogen 
levels are related to the activation of PFC and the 
modulation of emotional processing and fear extinction. 
For example, estrogen therapy used in menopause 
increases PFC activation 22.
The nucleus accumbens (NA) is a key area in the etiology of 
depression and regulates the reward circuitry. Depressed 
patients have reduced volume in NA and impaired ability 

to activate the reward circuitry 23. Gender dimorphism was 
found in this area. The dendridic spine density remains 
homogeneous along the rostral/caudal part of NA in males, 
whereas in females there is a gradient with an increase in 
spine synapse density in the more caudal regions  24. In 
general, dopaminergic tone is chronically higher in males 
and this leads to a downregulation of its activity: therefore, 
when the release of dopamine is stimulated, the relative 
increase is less in males than in females. In addition, in 
males there is a greater expression of DA-ergic receptor 
at the mesolimbic level. In fact, estrogens cause a 
downregulation of D2 receptor in female striatum 25.

Role of life stages in women

As further confirmation of the influence of hormonal 
fluctuations on mood in the woman’s life stages, 
pregnancy, childbirth, puerperium and perimenopause 
are high risk factors for the onset of affective disorders, 
as shown by several scientific studies. In many women 
the severity of depressive symptoms worsens in the 
premenstrual phase 26. In the STAR*D study, 66% of women 
reported worsening symptoms at this stage 27. In addition, 
this was associated with longer depressive episodes and 
shorter relapse latency. It is estimated that in our country 
over 90,000 women suffer from depressive disorders and 
anxiety in the perinatal period (pregnancy, puerperium 
and the twelve months following childbirth). About 16% of 
women are affected in the period of maternity, from 10-
16% to 14-23% in pregnancy, and from 10-15% to 20-40% 
in the postpartum period. These are very rough estimates, 
because symptoms are frequently underestimated by both 
patients and clinicians and only in about half of the cases 
the disorder is recognized and given adequate treatment.
Cohen et al.  28 examined the impact of the transition to 
menopause on depressive symptoms in 460  women 
without a history of major depression in the age range 36-
45. During the three years of follow-up, the menopause 
group, especially women with hot flashes, was twice as 
likely to develop significant depressive symptoms as 
women who remained premenopausal; mood disorders 
occurred in 9.5% of pre-menopausal women and in 
16.6% of perimenopausal women. All these studies have 
used rigorous, standardized criteria to make psychiatric 
diagnoses, and their results lend strong support to the 
hypothesis of an increasing vulnerability for a major 
depressive episode that occurs at the time of menopause. 
In addition to the onset of “de novo” depression, 
perimenopause is a risky phase also for depression 
relapses. In this stage of life, mood disorders and insomnia 
are reported in about 75% of women and this is associated 
with an increase in suicidality.
A recent branch of research has focused attention on 
inflammatory and autoimmune processes in women as 
vulnerability factors for depression and themselves as 
phenomena with a clear female prevalence  29. Talking 
about inflammation leads to talking about immunity and 
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autoimmunity. In women there is a greater population of 
innate immune system cells and a more intense response 
to inflammatory processes, with greater production of pro-
inflammatory cytokines. This is associated with a lower 
incidence of bacterial infections and greater response 
to vaccines. Various published studies demonstrate 
the correlation between proinflammatory cytokines and 
depression. The hypothesis supported for example by 
Rainville 30 is that a stronger immune reaction in females 
leads to a higher incidence of autoimmune diseases. At the 
same time, a correlation was found between autoimmune 
diseases and mood disorders in females.
Furthermore, there are a series of biological effects 
induced by gender difference, which include: the effects of 
genes located on sex chromosomes, of gonadal steroids 
during development, of sex hormone exposure during life, 
as well as the effect of parental stress before birth  31,32. 
All these effects have an impact on the subsequent 
development of depressive symptoms and the different 
regulation of stress in males and females.

Clinical aspects of depression as a function 
of gender
In addition to the evidence of higher prevalence, 
depression in women has clinical and course peculiarities 
which make specific etiopathogenetic factors plausible 33. 
Atypical symptoms such as hypersomnia, hyperphagia and 
mood hyperreactivity are more frequent, as well as greater 
vulnerability to stress and longer duration of episodes, 
higher relapse and chronicity rates 34,35. Seasonality also 
seems more frequent. Regarding the age of onset, some 
studies report an earlier onset of depression in women 36. 
Compared to men, suicide attempts are more frequent, but 
are less lethal 37. Comorbidity with anxiety disorders is very 
frequent, whereas men more often experience substance 
and/or alcohol abuse 38,39. In womens, somatic symptoms, 
asthenia/fatigue, symptoms of pain and changes in sleep 
profile and appetite are more represented. Hyperphagia 
and craving for carbohydrates can be seen as strategies 
for emotional regulation and stimulation of endogenous 
endorphin system  40. With regards to coping strategies, 
women tend to have internalizing modalities, men 
externalizing modalities. Rumination, chronic negative 
circumstances or strain, and a low sense of mastery 
have each been found to be more common in women 41. 
Finally, there is a greater inheritance for MDD in women, 
suggesting greater genetic vulnerability 42.

Different response to drug treatment
There are known gender differences in drug 
pharmacokinetics (absorption, bioavailability, distribution 
and elimination), but generally no particular dosage 
adjustments are required between males and females. 
However, there are some variables that need attention. 
An example is the greater percentage of adipose tissue 

in women: given their lipophilic nature, antidepressants 
have affinity for adipose tissue and therefore have greater 
volume of distribution in women 43. Women have less acid 
secretion and slower gastric emptying. Gastric motility is 
often slowed down by female sex hormones, reducing the 
clearance of antidepressants. The physiological changes 
that occur during the menstrual cycle can influence gastric 
emptying, reduce acid secretion and transit time, thus 
influencing drug absorption and elimination. For example, 
during premenstrual phase a reduction in circulating 
levels of antidepressants such as desipramine, trazodone 
and nortriptyline has been demonstrated  44. During 
pregnancy, liver metabolism increases, protein binding 
decreases and intestinal motility increases, therefore it is 
necessary to increase antidepressant dosage, especially 
in the second trimester. Furthermore, oral contraceptives 
can alter liver circulation, affect metabolism and plasma 
levels of some drugs. Estrogens have an inhibitory effect 
on some microsomal enzymes, increasing blood levels of 
the drugs metabolized by these enzymes.
Concerning the different response to drug therapy, the 
hypothesis of a gender difference in the response to 
imipramine was postulated a few decades ago 45. A meta-
analysis of 35 studies published between 1957 and 1991 
confirmed that men respond better to imipramine than 
women  46. Another study found that women, especially 
with atypical depression and panic disorder, respond 
better to IMAO, whereas men respond better to tricyclics 
(TCA)  47. Kornestein et al.  36 showed a better response 
of women to sertraline than imipramine, and vice versa 
for men. In addition, men responded to imipramine much 
faster than women (8 weeks vs 10 weeks). Another 
interesting observation was that premenopausal women 
responded more to sertraline than imipramine, while in 
postmenopause the response was similar. Furthermore, 
dropouts were greater in women during treatment with 
imipramine and in men with sertraline. Another study 
in favor of SSRI vs TCA in women  48 showed a better 
response to paroxetine than imipramine. An explanatory 
hypothesis of these evidences could be that women 
more frequently have atypical forms of depression and 
comorbidity with anxiety disorders, and therefore have 
better responses to SSRi or IMAO, whereas men have 
a prevalent neurovegetative component, that responds 
more to TCA  49. Another hypothesis is that female sex 
hormones interfere with the drug response: in fact, various 
studies demonstrated the interaction between estrogens 
and serotonergic activity 50. A double-blind study carried 
out in 2,045  patients with depression investigated the 
different response to SSRIs or venlafaxine based on age 
and gender. Overall, the 8-week response was higher for 
venlafaxine than SSRi, probably for the dual mechanism; 
no gender difference in response was identified. Likewise, 
no significant gender difference was seen for SSRi. A 
subsequent analysis took into consideration the group 
of female patients by dividing the sample based on age 
(greater or less than 50 years as an approximate indicator 
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of pre- and post-menopausal phase). The results showed 
that younger women responded better to SSRi than older 
women, whereas venlafaxine was more effective in older 
women  51. The effect of hormone replacement therapy 
(HRT) on the response to antidepressant therapy was 
also studied: it was found that HRT did not increase the 
response to venlafaxine, while improving the response to 
SSRI (remission rate of 35% in those treated with both 
SSRI + HRT, compared to 27% in those treated with SSRI 
alone) (Tab. I).

Conclusions
Despite the evidence reported above, there are still 
significant difficulties in changing clinical practice and 
particularly in influencing health policies, even if the 
panorama was enriched last year of the birth of the first 
women’s Macedonio Melloni hospital in Milan. 
Much has moved in recent years to study health topics 
and issues that mainly concern women (oncological, 
cardiological, neurodegenerative, autoimmune, sexual, 
reproductive, climacteric, metabolic and psychic 
diseases). Foundations such as ONDA (the Health 
Observatory of Women and Gender) continue to develop, 
raise awareness of and promote gender health culture, as 
well as to stimulate scientific and clinical research.
In this context, our experience of the Study Center for 
the Prevention and Treatment of Depressive Disorders 
in Women, started over 15 years ago, has allowed us to 
develop a unique and experienced model of prevention 
of perinatal depression with a newly-establishing 
Mother-Baby unit. The Center is also active in the areas 
of Premenstrual Syndrome, Premenstrual Dysphoric 
Disorder and Perimenopause, as well as of depressive 
and anxiety disorders.
In the field of clinical diagnostics and treatment, much still 
remains to be done to ensure that therapies are highly 
individualized and personalized (tailored), overcoming the 

tendency, also present in psychiatry, of overly standardized 
therapeutic settings, not really inclined to the complexity 
and articulation of specific factors of the disorders.
It is necessary to collect more and more specific clinical 
and treatment data and promote the research and 
awareness of health workers, institutions and population 
to give a boost to this indispensable and unavoidable 
cultural change, that will allow greater recognition of the 
effectiveness of treatments in the perspective of improving 
health.
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