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Summary. Gender and sex have been recognized as critical 
factors that significantly influence lifestyles. Gender differ-
ences have been reported also for dietary habits, as well as 
individual response to dietary intake. It is now established that 
nutrients contained in food can affect regulation of meta-
bolic and epigenetic pathways. Obesity, in particular abdom-
inal adiposity, is one of the major risk factors for non-commu-
nicable diseases: women have a greater risk of obesity, but a 
lower tendency to accumulate visceral fat, conversely in men, 
the amount of visceral fat constitutes a greater proportion of 
the total fat mass. A growing body of scientific evidence has 
been collected, demonstrating significant differences in lipid 
metabolism between males and females that may partially 
depend on sexual hormones. Therefore, in an era in which we 
are moving toward a more personalized medicine, we need 
to take into account individual gender-specific responses to 
environmental factors and nutrients.

Abitudini alimentari e differenze di genere
Riassunto. Sesso e genere sono fattori importanti che influen-
zano in modo significativo gli stili di vita. Differenze di genere 
sono evidenziabili nelle abitudini alimentari e nella risposta 
individuale all’assunzione degli alimenti. È ormai accertato 
che i nutrienti contenuti negli alimenti possono influenzare 
la regolazione dei pathway metabolici ed epigenetici. L’obe-
sità, con particolare riguardo all’accumulo di grasso viscerale, 
rappresenta uno dei principali fattori di rischio per le malattie 
non trasmissibili: le donne hanno un maggiore rischio di obe-
sità, ma una minore tendenza ad accumulare grasso viscerale, 
viceversa negli uomini il grasso addominale rappresenta una 
percentuale superiore della massa grassa totale. Dati recenti 
dimostrano una differenza significativa nel metabolismo dei 
lipidi tra maschi e femmine che può in parte dipendere dagli 
ormoni sessuali. Pertanto, in un’epoca in cui si tende a una 
medicina più personalizzata, è necessario tener conto delle 
risposte individuali genere-specifiche ai fattori ambientali e 
agli alimenti. 

Introduction

The term ‘sex’ refers to those aspects that are biologically 
determined. However, we are born female or male but 
become girls and boys, and then women and men, after 
learning and adopting different behaviors. This means 

that we are strongly influenced by the social context, 
which ultimately leads to gender identity and gender 
roles. Hence, unlike sex, gender behaviors are defined by 
sociocultural expectations, and what may be considered 
neutral in one culture may be considered a masculine or 
feminine behavior in another one1. In short, ‘gender’ in-
dicates socially determined characteristics of women and 
men that depend on psychosocial and cultural factors.

Non-communicable diseases (NCDs):  
sex- and gender-determinants 

A number of epidemiological and clinical studies strong-
ly suggested that chronic non-communicable diseases 
(NCDs), including cardiovascular diseases, type 2 dia-
betes, and cancer, are largely associated with four mod-
ifiable lifestyle risk factors: tobacco use, poor diet, phys-
ical inactivity, and excessive alcohol use. Due to the 
relevance of these individual behaviors in the preven-
tion, development, and even in the response to treat-
ment of these chronic diseases, they have been reported 
as “lifestyle-related” NCDs. An unbalanced lifestyle is 
associated with hypertension, increased blood sugar and 
cholesterol levels, and other risk factors that are precur-
sors of chronic diseases, e.g. cardiovascular2,3. Impor-
tantly, the lifestyles at risk are acquired by a progressive 
process starting early in  life and are largely influenced 
by familiar, economic, educational, and social environ-
ment as well as by sex. In fact, the risk of developing 
NCDs is also heavily influenced by sex/gender-specific 
environmental conditions that shape individual choic-
es such as different roles played by women and men in 
modern society4. In addition, it should be pointed out 
that each individual has different nutritional habits and 
can respond to nutrients in a different way. This can be 
due to or associated with genetic background, hormon-
al features and levels, metabolic rates and personal 
metabolic pathways, and so on5 (Figure 1).

This field of investigation is thus considered as para-
digmatic of the strict intertwining between sex and gender, 
i.e. between biological and sociocultural factors influenc-
ing health and disease. Different social opportunities, 
economic disadvantage, and different opportunities to 
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exercise human rights, obvi-
ously inhomogeneous world-
wide, can powerfully impact, 
in different ways, women’s 
and men’s health. From this 
point of view, it appears very 
clear that gender differences 
must be considered as one of 
the main determinants of life-
style, and thus. of population 
health. For all these reasons, 
the European Commission 
pointed out the need to inte-
grate our knowledge on sex-
driven response to nutrients 
with that on gender-related 
dietary choices. The principal 
aim is the design of tailored 
preventive interventions aimed at effectively promoting 
healthy lifestyles in both genders6. For instance, recent 
published evidence demonstrates that one of the com-
mon Y haplotypes in Europe provides a roughly 50% 
higher risk of coronary artery disease regardless of the 
traditional cardiovascular disease (CVD) risk factors7. A 
further study suggests that the risk of death in patients 
with CVD can be lower in men with a high feminine 
behavioral score than in men with a high masculine be-
havioral score8. On the other hand, recent nutrigenomic 
studies suggest that females and males respond differ-
ently to specific diets at the genetic, molecular, and cel-
lular levels. For example, it has been observed that poly-
unsaturated fatty acids can modulate the effects of the 
APOA1 G-A polymorphism on HDL-cholesterol concen-
trations in a sex-specific manner and that, more in gen-
eral, gene-nutrient interactions may modulate the risk for 
some CVD such as metabolic syndrome9,10. Therefore, in 
an era in which we are moving away from generic dietary 
advice toward a more personalized approach to nutri-
tional advice, there is a great need to establish individual 
gender-specific responses to environmental factors, nu-
trients and treatments.

Fat storage and obesity 

One of the major risk factors for NCDs is obesity. This 
is thus one of the major public health concerns. People 
are generally considered obese when their body mass 
index (BMI), a measurement obtained by dividing a 
person’s weight by the square of the person’s height, is 
over 30 kg/m2, with the range 25–30 kg/m2 defined as 
overweight. Obesity is characterized by a pathologic ex-
pansion of adipose tissue, which is due to the storage of 
excess energy supply as fat. It is associated with chronic 
low-grade inflammatory status, a hallmark of NCDs11. 

Adipose tissue expansion is critical since it leads to en-
docrine and metabolic disturbances that are pathogen-
ic for NCDs, e.g. CVD12,13, as well as for immune dysfunc-
tion and chronic inflammation associated with several 
diseases such as autoimmune diseases14.

However, the causes of obesity are quite complex. 
Obesity is most commonly caused by a combination of 
excessive food intake, lack of physical activity, and ge-
netic susceptibility. A few cases are caused primarily by 
genes, endocrine disorders, medications, mental illness 
and a “viral hypothesis” has recently been proposed. 
The view that obese people eat little yet gain weight due 
to a slow metabolism is not generally supported. On 
average, obese people have a greater energy expenditure 
than their thin counterparts due to the energy required 
to maintain an increased body mass. The imbalance 
between energy intake and energy expenditure, as well 
as the type and the quality of foods consumed, are 
known to be causal factors for obesity. Consequently, 
poor quality of the diet and unhealthy dietary practices 
together with insufficient physical activity may be con-
sidered as useful predictive tools for obesity especially 
in childhood15. In this scenario, the role of gender dis-
parity has to be taken into account. The real cause of 
gender disparity highlighted by WHO is far from being 
understood. It should be pointed out that relevant dif-
ferences in the prevalence of obesity exist when age and 
geographical, social, and economic conditions are con-
sidered16. Some hypotheses have been formulated: a 
study carried out in an informal urban settlement in 
South Africa17, suggested two factors that were associ-
ated with obesity in women, but not in men, to explain 
gender difference in obesity rates; the first one being 
nutritionally deprived as children, because it is quite 
common for boys, as babies and infants, to receive bet-
ter care and nourishment than girls who can frequently 
experience hunger; and the second one having a higher 

Figure 1. Gendered model for analyzing individual response to dietary intake in metabolic and 
epigenetic pathways influencing the response to therapeutic interventions .
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socio-economic status, as in some cultural environments 
wealth is associated with chubbiness. In Italy, the Italian 
Behavioral Risk Factor Surveillance System – PASSI (Pro-
gressi delle Aziende Sanitarie per la Salute in Italia) has 
reported that the consumption of vegetables and fruit 
as well as the level of physical activity, which are main 
determinants of obesity and overweight onset, show 
significant differences between males and females18,19. 
In addition they are greatly influenced by socio-econom-
ic factors, being inversely correlated with salaries and 
level of education18,20.

Although the exact mechanisms regulating the dif-
ferent metabolic behavior are not completely under-
stood, it is a fact that men and women are shaped dif-
ferently, with men showing an upper body distribution 
of fat (apple shape), while in women it is mainly dis-
tributed in the lower body (pear shape). This difference 
in fat depot distribution is of particular interest from a 
clinical point of view, since obesity-linked metabolic 
diseases such as T2D, metabolic syndrome, CVD, and 
cancer as well, associate mainly with the visceral / an-
droid distribution of fat21. Women tolerate higher levels 
of body fat thanks to a lower amount of abdominal fat. 
However, they are at greater risk of obesity due to their 
increased propensity to gain fat. In fact, the global prev-
alence of obesity is higher in women than in men in all 
continents16. Conversely, in men, the amount of vis-
ceral fat constitutes a greater proportion of the total fat 
mass than in women, especially at elevated BMIs. Im-
portantly, a growing body of evidence has been col-
lected, clearly demonstrating significant differences in 
lipid metabolism between males and females that may 
partially depend on sexual hormones22.  

Dietary habits and gender 

Most of the studies aimed at evaluating dietary habits 
have been carried out in US and Europe, and the col-
lected data cannot be extended to other countries that 
are geographically and culturally very different from the 
Western ones. It is a matter of great concern that un-
healthy behaviors such as not consuming the recom-
mended daily five or more servings of fruit and vegeta-
bles, consuming little milk and dairy products, skipping 
meals and frequently eating energy- dense, nutrient-poor 
fast foods and ready-to-eat foods, have been found to 
be common especially among young adults23,24. How-
ever, gender differences have been reported for dietary 
intakes and eating behaviors25. Women consume more 
fruit and vegetables, legumes, and whole foods, but they 
also consume more sweets and cakes. Men tend to have 
more fat and protein rich foods and to drink more wine, 
beer, spirits, and sweet carbonated drinks. In general, 
they show dietary behaviors potentially favoring over-

weight and obesity. A recent study carried out among 
college students in US evidenced a significant gender 
difference in weight status (with the percentage of over-
weight/obese males being more than double that of 
females), mirroring significant differences in the diet 
consumed26. Furthermore, these data also provide inter-
esting evidence on the influence of high socio-econom-
ic and cultural levels, such as that of US universities, on 
food choices that might be influenced by cultural and 
advertising pressures promoting, for example, thinness 
as a criterion for beauty. Data collected in Italy among 
adult subjects show that a higher percentage of women 
than men consume daily the recommended five portions 
of fruit and vegetables. Motivation to adopt healthy eat-
ing is also recognized as an important factor in the 
regulation of dietary intakes and eating behaviors27. In 
this regard, an Italian study reported that among type 2 
diabetes patients, females seemed to be more willing to 
follow dietary advice than men. Actually, women appear 
to be especially aware of the role played by nutrition on 
human health and thus more ready to adopt a healthi-
er diet; moreover, women are particularly worried about 
their body image, with which they are generally unsatis-
fied28. Nevertheless, women have been demonstrated to 
give up and abandon the new dietary plan more fre-
quently than men. A possible explanation is that the 
good results obtained by moving towards more healthy 
dietary habits are much more pronounced in men than 
in women who might therefore be easily discouraged. 
Finally, it should be considered that a number of gender-
based stereotypes about food exist in every human cul-
ture. In extreme synthesis, meat rich in fat and protein 
is food for men, whereas a little mixed salad is food for 
women. Although the causes for this are far from being 
fully elucidated, the consequence on food choice and 
dietary habits might be considerable, because both men 
and women tend to adhere to those expectations most 
likely for reinforcing their gender identity29,30.

Conclusions

Gender and sex have been recognized as critical factors 
that significantly influence lifestyles and habits, and vice-
versa. This complex interplay can have a strong impact 
on the onset and course of chronic diseases. For instance, 
dietary habits as well as individual response of women 
and men to dietary intake are key regulators of meta-
bolic and epigenetic pathways, also influencing response 
to therapeutic interventions. Thus, an integrated approach 
that puts together all the existing variables identifiable in 
the two sexes appears to be mandatory in order to im-
prove medical intervention and practice.
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