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Abstract

Background Gender differences in dietary habits, physical activity and body composition are key determinants of
health and disease risk. Although these differences are well documented, their variation across age groups remains
poorly explored. This study examines gender-specific patterns in eating behaviours, sport preferences and body
composition metrics, with the aim of providing evidence for tailored public health interventions.

Methods A cross-sectional study was conducted on 2,276 participants (1,349 females and 927 males) aged 18-75
years. Recruitment combined an online survey and clinical assessments. Body composition was evaluated with
bioelectrical impedance analysis (BIA) and eating habits were investigated with detailed weekly food diaries. Gender
differences between five age groups were statistically analysed using chi-square and t-tests (p < 0.05). The study
protocol was approved by the Lazio Area 5 Ethics Committee.

Results Significant differences in body composition were observed between genders: men had a higher lean

mass and basal metabolic rate, whereas women showed a higher fat mass in all age groups. Eating habits varied
significantly: men preferred salty and protein-rich foods, consumed alcohol more frequently and showed a higher
prevalence of meal skipping and uncontrolled eating behaviour. Women showed greater meal regularity, a preference
for sweet tastes and a higher likelihood of eating alone in the older age groups. Sports participation differs markedly
in the age group 30-39 years, in which men were predominantly involved in team sports, while women favoured
strength training and skill activities.

Conclusions This study highlights the strong gender disparities in dietary and lifestyle behaviour, which evolve with
age. These findings underline that tailored public health strategies, responding to gender-specific requirements, are
needed to promote healthier lifestyles and reduce inequalities. Future studies should use longitudinal designs to
explore causal relationships.
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Registered clinical studies The study is registered on ClinicalTrials.gov (NCT06661330; registered 22 October 2024,
retrospectively). Available at: https://clinicaltrials.gov/study/NCT06661330.

Introduction

The interaction between gender and health behaviours,
including physical activity, eating habits and body com-
position, plays a crucial role in shaping health outcomes
across the lifespan. Although previous studies have doc-
umented these differences, their age-related evolution
remains largely unexplored, limiting the development
of targeted and effective health interventions [1]. Exist-
ing research has mainly focused on a single age group or
specific lifestyle factors, without capturing the combined
impact of gender and ageing on dietary patterns and
sport preferences. Recent findings indicate that gender
disparities in lifestyle behaviour tend to amplify with age,
particularly with regard to dietary adherence and physi-
cal activity levels [2, 3].

Dietary habits, such as weekly protein consumption or
preferences for sweet or salty foods, reveal specific pat-
terns related to gender and age [4]. Investigating these
aspects provides valuable information for planning per-
sonalized nutritional interventions, tailored to the needs
of different demographic groups [5]. Furthermore, the
analysis of consumption patterns, such as eating out or
at home alone, can provide useful insights to understand
dietary behaviors in different age groups [6]. Physical
activity and sports preferences represent key components
of lifestyle and can differ significantly between genders
[7]. More precisely, the observed disparities in sports
participation can be addressed through inclusive policies
and strategies adapted to specific needs of each gender
[8].

This study aims to fill the literature gap by adopting a
comprehensive, age-stratified approach to analysing gen-
der differences in eating habits, sports participation and
body composition. Unlike previous studies, we examine
these behaviours across multiple life stages, allowing us
to identify how gender-specific preferences and lifestyle
choices evolve with age [9, 10]. This perspective is crucial
for designing personalized interventions that take into
account biological and sociocultural influences on health.
The expected results can provide a basis for the devel-
opment of specific and targeted interventions, reducing
disparities and promoting an overall improvement in
population’s health and well-being.

Methods

Participants

Participants were recruited from an obesity treatment
center in Rome, Italy, and via an online questionnaire dis-
tributed across digital platforms between January 2024
and December 2024. This recruitment strategy aimed

to ensure a geographically diverse and representative
sample. Initially, 2500 respondents completed the ques-
tionnaire. Eligible participants were adults aged 18-75
years who had fully completed the survey and provided
informed consent. To maintain data reliability and rele-
vance, participants were excluded if they had diagnosed
cardiovascular or metabolic diseases, were pregnant or
breastfeeding, or had participated in controlled weight
loss programs in the past six months. 140 participants
were excluded due to the presence of cardiovascular or
metabolic diseases. 52 participants were excluded due
to pregnancy or lactation. 32 participants were excluded
due to recent participation in controlled weight loss pro-
grams. Following these criteria, a total number of 224
individuals were excluded, resulting in a final sample of
2276 eligible participants for analysis. The sample size
was determined to ensure sufficient statistical power
to detect significant differences in key variables, such
as body composition and dietary habits, between age
groups and genders. A power analysis indicated that a
sample including at least 2000 participants would pro-
vide 90% power to detect small to moderate effect sizes
(Cohen’s d=0.3) at a significance level of p<0.05. The
study was approved by the Lazio Area 5 Territorial Ethics
Committee (Approval Code: N.57/SR/23, Approval Date:
7 November 2023), in accordance with the Declaration of
Helsinki and its amendments. This study is registered on
ClinicalTrials.gov (NCT06661330).

Survey

The questionnaire used in the present study was designed
to collect detailed information on the participants’ eat-
ing behaviour, physical activity and lifestyle habits. It
included questions about: frequency and type of foods
consumed; food preferences, such as preference for
sweet or salty tastes; frequency of daily meals; food con-
sumption behaviours, such as distracted eating, skipping
meals or eating out; social contexts of consumption, such
as eating alone or in company; particular habits, such
as consumption of snacks, sugary drinks, alcohol and
water, as well as eating behaviour at weekends; sports
practices, including type of sport, frequency and weekly
duration. The questionnaire was administered online
and completed independently by participants. The ques-
tionnaire has not been validated but is similar to others
already used in similar studies [11]. Strict controls were
applied to identify and correct any incomplete or incon-
sistent data. Participants were also instructed to answer
accurately and completely, following the guidelines pro-
vided. The collected data were subsequently validated
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and coded for statistical analysis. A crucial element of the
survey was the use of weekly food diaries to calculate the
frequency of protein-rich food consumption. Participants
recorded in detail, for 7 consecutive days, all second
courses consumed, specifying type of food (meat, fish,
eggs, legumes), quantity, preparation method and time of
consumption. These data were used to validate and sup-
plement the answers given in the questionnaire, ensuring
greater precision in the analysis of eating habits.

Body composition

BC was assessed using the Tanita BC-420 MA (Tanita
Corporation, Tokyo, Japan) device, which allows for the
accurate estimation of parameters such as fat mass (FM),
fat free mass (FFM) and total body water (TBW). This
method was chosen for its validated accuracy, ease of use
and practicality in assessing large population samples.
Previous studies have shown that Tanita BIA devices pro-
vide reliable estimates of body composition with strong
correlation to dual-energy X-ray absorptiometry (DXA),
particularly for the assessment of FM and FFM [12, 13].
Furthermore, its non-invasiveness and rapidity of mea-
surement make it suitable for large-scale epidemiologi-
cal and clinical research. Measurements were performed
under controlled conditions to minimise possible vari-
ability in the results. Participants were instructed to com-
ply with the following instructions: to be nil by mouth
for at least three hours before BC measurement; to avoid
physical activity in the preceding 12 h; to refrain from
excessive consumption of food and drink the day before
the measurement. During the measurement, participants
were placed standing, barefoot and with no metal objects
that could interfere with the device. All procedures
were performed by an experienced operator, following
standardised protocols to ensure the reliability of the
data collected. BIA was chosen as the primary method
because of its ability to provide rapid and non-invasive
estimates of body composition.

Physical activity assessment

Participants’ physical activity was assessed by means
of self-administered questionnaires designed to collect
detailed information on the type, frequency and duration
of activities practised. Participants indicated: the sports
practised (e.g. endurance sports, skill sports, strength
training, team sports); the total weekly duration of the
activities; the preferred times of day for physical activ-
ity. Sports were categorized into four main groups: (1)
Endurance sports (e.g. running, swimming, cycling); (2)
Strength training (e.g. weightlifting, resistance exercises);
(3) Skill sports (e.g. gymnastics, martial arts, tennis); (4)
Team sports (e.g. football, basketball, volleyball) as shown
in Supplementary Table S1. This classification allowed
for standardised comparisons between genders and age
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groups, ensuring consistency in the analysis of sports
participation trends. The collected data were validated
during clinical visits, where participants had the oppor-
tunity to provide additional details, including intensity
of training sessions and participation in competitive
activities. Only complete and consistent responses were
included in the final analysis.

Statistical analysis

Statistical analyses were conducted using SPSS version
28 software (IBM Corporation, Armonk, NY, USA).
Descriptive statistics, including frequencies, were cal-
culated to delineate participants’ food preferences and
consumption patterns, analysed both collectively and
stratified by gender. The chi-square test was used to
determine differences between genders in the categori-
cal variables, with a significance level set at p<0.05. For
continuous variables, independent samples t-tests were
applied to compare male and female groups. Textual
responses relating to complex variables, such as the time
of the day when hunger is felt or the speed of meal con-
sumption, were analysed by means of a structured pro-
cess. More precisely the answers were grouped by gender
and age group, calculating the relative frequencies for
males and females. Subsequently, the mean percentage
difference (delta: M - F) between the relative frequen-
cies was calculated and used to represent the overall dif-
ferences for each category. Categorical variables, such as
taste preferences, consumption of water, alcoholic and
sugar-sweetened beverages, and weekend eating hab-
its, were analysed. For each age group, responses were
grouped by gender and relative frequencies were calcu-
lated for males and females. Again, the mean percentage
difference (delta: M - F) between the relative frequencies
was used to represent the overall differences, and the chi-
square test was used to identify statistically significant
differences (p <0.05).

Results

A total of 2,276 participants were included in the present
study, 1,349 females and 927 males (59.3% F, 40,7% M).
The study population comprised a balanced distribution
of males and females in five distinct age groups (Table 1).
No significant differences were found in the prevalence
of smoking between men and women (p=0.5600). Sig-
nificant differences were observed between males and
females with regard to BMI (p<0.0001) and physical
activity levels (p<0.0001), with males reporting higher
BMI and greater engagement in physical activity in the
younger age groups.

Body composition differed significantly between gen-
ders in all measured variables (Table 2). Males showed
higher mean weight, lean body mass, water content and
basal metabolic rate than females, while females had
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Table 1 Descriptive characteristics of the study population by gender and age group

Age Total Total Age (Mean Age(Mean BMI(Mean BMI(Mean Smokers(% Smok- Physical Physical
Group Participants Par- +SD, +SD, +SD, +SD, Females) ers (%  Activity (%  Activ-
(Females) ticipants Females) Males) Females) Males) Males) Females) ity (%
(Males) Males)
18-29 288 247 245+3.1 242+33 253+45 26.1+49 29.9% 29.1% 66.0% 74.9%
30-39 368 279 345+28 346+28 26.1 +44 282+53 29.1% 25.8% 46.7% 64.9%
40-49 342 203 445+29 442+29 280+5.5 29.1+£53 21.9% 19.2% 44.2% 51.7%
50-59 214 129 534+28 541+28 284+57 30.7+52 21.5% 17.8% 41.1% 39.5%
60-69 104 48 634+27 632+28 31.2+£6.5 324+£60 19.2% 18.8% 41.3% 39.6%
70-79 33 21 726+2.1 73.0+25 294 +46 298 £4.5 6.1% 23.8% 18.2% 38.1%

Descriptive characteristics of the study population stratified by sex (males and females) and age group. The results include mean values + standard deviations
for age and BMI, as well as the percentages of smokers and participants practising physical activity. P-values were calculated using Welch’s t-test for continuous
variables and the chi-square test for categorical variables. The p-value for age (M vs. F) is 0.02, BMI (M vs. F) is <0.0001, smokers (M vs. F) is 0.56, physical activity (M
vs. F) is <0.0001 and number of participants (M vs. F) is 0.0036. Significant differences are indicated where p < 0.05

a higher FM both in absolute terms (kg) and as a per-
centage. These differences were consistent across all age
groups, with p-values for all comparisons lower than
0.0001.

Table 3 reveals significant differences between the sexes
in body composition trends with age. Weight increases in
both sexes, with a more pronounced trend in males (slope
2.8) than in females (slope 2.31). BMI follows a similar
trend, increasing significantly in both sexes, with slopes
of 1.29 in males and 1.21 in females. Fat mass increases
with age in both sexes at comparable rates, with slopes of
2.61 in males and 2.5 in females. Despite this similarity,
females show a higher percentage of fat mass in all age
groups. Fat mass shows no significant change in males
(p=0.7939), whereas females show a slight decrease
(p=0.1219). Water content decreases significantly with
age in females (p=0.0085), while it remains stable in
males (p=0.5782). The basal metabolic rate decreases
in both sexes, with a more marked reduction in females
(slope = -11.19) than in males (slope = -5.12).

Significant differences, in accordance with age group,
were also observed in weekly food consumption between
males and females. Males aged 18-29 showed signifi-
cantly higher meat and fish consumption than females
(p<0.05). However, differences in later age groups dimin-
ished or varied based on the variable considered. Figure 1
illustrates these results, with delta representing the mean
gender differences for each variable and age group.

Figure 2 highlights significant gender differences in
various eating habits across age groups. Notably, the
‘How Many Times’ variable showed significant differ-
ences in the 30-39, 40-49, and 60-69 age groups, while
the “When Hungry’ variable revealed significant differ-
ences within the 40—69 age range. Significant gender dif-
ferences in meal-skipping frequency (‘Miss Meals’) were
observed primarily in the 18-29 and 30-39 age groups.
The ‘Eat Distracted” variable showed differences in the
40-49 and 60-69 brackets, while ‘Eat Fast’ revealed nota-
ble differences between the ages of 30 and 59.

Figure 3 illustrates gender differences in eating behav-
ior. Men showed a greater tendency to eat meals outside
the home (‘Eat Out’) in the 30-39, 40-49, and 50-59
age groups. Significant differences in the ‘Eat Alone or
Together’ variable were observed in the 30—39 and 60—69
age groups, with women more likely to eat alone. Uncon-
trolled eating revealed differences from ages 18 to 49,
with men displaying a stronger tendency toward uncon-
trolled eating. For snacking, differences were concen-
trated in the 18-29 bracket, while for “Wake Up to Eat’
they emerged in the 30—39 bracket.

Figure 4 displays gender differences in food prefer-
ences and consumption. Males showed a stronger prefer-
ence for salty tastes in the 18-29, 30-39, and 40-49 age
groups. Water intake was higher among males in younger
age groups, while alcohol consumption differed signifi-
cantly across all age groups, with males consuming more.
Differences in ‘Sugary Drinks’ appeared in the 18-29
group, with higher consumption by males, and in the
40-49 group, with higher consumption by females.

Finally, Fig. 5 highlights gender differences in sport
preferences. Males participate more frequently in team
sports and endurance activities, while females show
greater involvement in skill sports and strength train-
ing, particularly in the 30-39 age group. In the 30-39 age
group, men show a negative delta in the ‘No Sport’ cat-
egory, indicating fewer males report being inactive com-
pared to females. In other age groups, no consistent or
significant patterns emerge, although some variations in
the percentage deltas are observed.

Discussion

Gender differences in health behaviors, body compo-
sition, and dietary habits represent a growing topic of
interest, given their influence on the risk of develop-
ing chronic diseases and overall worsening the quality
of life. Previous studies have highlighted how biological,
cultural, and behavioral factors coact in shaping such dif-
ferences, determining specific nutritional and physical
needs for men and women [14, 15]. Understanding these
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Table 2 Body composition characteristics of the study population by gender and age group

BMR (mean+ BMR

FM kg FM FM % FFM FFM BODY BODY
SD) F

FM kg

BMI BM

WEIGHT
(mean =
SD) M

WEIGHT
(mean =
SD) F

age_group

(mean
+SD)

(mean = (mean = (mean = %(mean* (meanz+ (mean = (mean = WATER WATER
SD) F SD) M SD) F SD) M SD) F SD) M

SD)M

(mean =
SD) F

(mean =
SD) M

(mean =
SD)F

176111 296+80 201+81 446+50 61.7+£81 334+43 457457 14572+1776 1937.1

209+92

26.1+£49

822+168 253445

679+ 13.0

18-29

+2593
19629

327+36 466+63 14125+ 1437

438+43 629+85

238+75

221+£109 326+73

236+93

282+53

885+179 261 +44

69.8+ 128

30-39

+287.6
1938.6

14336+ 1795

465+6.1

334+45

258+73 447+54 629+79

358+69

276106 244+12.1

280+£55 291+£53

904 +179

746 £15.1

40-49

+2709
1950.7

4106 £ 2076

1

469+6.2

326+5.1

63.1£79

440+6.1

36671 283+63

282+113 270£93

284+57 307+52

934+16.5

744+ 164

50-59

+260.9
1941.3

463+£88 14204 £196.5

614+113 327+49

442+58

327+£116 302+£116 403+65 312471

324+60

959+196 312£65

794+16.7

60-69

(2025) 23:312

+363.2
1835.6

1338.7£1238

304+£30 440+57

598+72

416+£36

272+58

294+46 298+45 286+77 246+89 389+57

875+157

722+103

70-79

+246.2

Body composition characteristics of the study population stratified by sex (male and female) and age group. Metrics include mean values + standard deviations for weight, BMI, fat mass (kg and %), fat-free mass (FFM), water

content and basal metabolic rate (BMR). P-values for gender differences were calculated using Welch's t-test, with significant differences indicated by p < 0.05. The p-values for weight, BMI, fat mass in kg and %, FFM, water

content and BMR were all p < 0.0001
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variables is essential for developing targeted health pro-
motion interventions, particularly to address the decline
in metabolic and muscular health associated with aging
[16]. This analysis seeks to examine how these gender
differences evolve across the lifespan, providing valuable
insights for designing personalized, evidence-based strat-
egies to mitigate age-related health issues.

The results of our study highlight significant gender
differences in body composition, physical activity and
dietary behaviors. Men, especially in the 18-29 and
30-39 age groups, reported higher BMI and higher lev-
els of physical activity than women, a result highlighting
a stronger male inclination towards an active lifestyle.
Data in Table 3 show significant differences in body com-
position between age groups and genders, reflecting both
aging and gender-specific physiological changes. While
men maintain a stable FFM with age, women experience
a progressive decline, which is linked to reduced post-
menopausal estrogens levels, negatively affecting muscle
maintenance [17, 18]. The reduction in body water con-
tent, significant only in women, further confirms muscle
tissue loss [19]. While body water content decreases sig-
nificantly with age in women, it remains stable in men.
The previously described loss in FFM in women appears
to be partly associated with the loss of muscle hydration,
a phenomenon supported by other studies [20, 21]. Addi-
otionally, BMR decreases with age in both genders, but
with a more significant reduction in women.

Oura data highlight significant and consistent differ-
ences between men and women in eating habits, which
vary across different age groups. These results provide
relevant insights into the cultural, social and biological
factors influencing eating behaviors, allowing for com-
parison to recent literature. Previous research has shown
that gender differences in eating habits can be influenced
by broader socio-environmental contexts, including peri-
ods of interruption such as the COVID-19 pandemic.
A study conducted in the Galician population observed
significant changes in food consumption during confine-
ment, with differences in meal patterns and preferences
between men and women [22]. Furthermore, cross-sec-
tional studies in different populations have confirmed
that men tend to consume more energy-dense foods,
while women often present healthier eating patterns
and greater adherence to dietary recommendations [23,
24]. With regard to meal frequency, women tend to eat
meals more frequently than men, especially in the 30-39
and 60-69 age groups. This behaviour, associated with
smaller portions and regularity of diet, is in line with
other studies [25, 26], which attribute it to greater food
awareness in women, often linked to weight control.
Recent evidence has further emphasised how gender dif-
ferences in food choice intersect with body composition
and metabolic factors, with women generally adhering
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Table 3 Trends in body composition metrics across age groups by gender

Metric Slope (Total) P-Value (Total) Slope (Males) P-Value (Males) Slope (Females) P-Value (Females)
WEIGHT (kg) 2,01 <0.0001 2.8 <0.0001 2,31 <0.0001
BMI (kg/mz) 1.2 <0.0001 1,29 <0.0001 1,21 <0.0001
FM (kg) 2,63 <0.0001 2,61 <0.0001 2,5 <0.0001
FM (%) 2,68 <0.0001 2,36 <0.0001 2,37 <0.0001
FFM (kg) -0,69 0.01 0,06 0.7939 -0,17 0.1219
WATER (kg) -0,55 <0.0001 0,09 0.5782 -0,24 0.0085
BMR (KCAL/die) -2517 <0.0001 -512 04764 -11,19 0.0026

Trends (slopes) for body composition metrics including weight, body mass index (BMI), fat mass (FM) in kilograms (kg) and percentage (%), fat-free mass (FFM), water
content and basal metabolic rate (BMR) in kilocalories per day (kcal/day). The slope represents the rate of change of each metric with increasing age, calculated using
linear regression models. A positive slope indicates an increase, while a negative slope reflects a decrease in the metric with age. P values indicate the statistical

significance of these trends, with values less than 0.05 considered significant
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Fig. 1 Gender differences in weekly food consumption across age groups. Heatmap of mean differences (delta: males - females) in weekly food con-
sumption by dietary variable and age group. Delta values were calculated only for variables with significant differences (p < 0.05), using Student’s t-test
for independent samples. The total number of patients analysed is 1,429 (592 males, 837 females). Significant p-values are: meat (18-29, p = 0.0000); proc
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to diets of higher nutritional quality than men [24]. Con-
versely, men, especially in the 18—29 age group, are more
likely to skip meals, a tendency associated with irregu-
lar lifestyles and work outside the home, as noted by
Grzymistawska et al. [27]. Furthermore, in terms of alert-
ness and eating speed, men tend to consume meals more
quickly and distractedly than women, with significant dif-
ferences in the 40-49 and 50-59 age groups. This behav-
ior, known to be associated with a higher risk of obesity
and metabolic syndrome, has been widely documented
in recent literature [28, 29]. We previously observed that

work and family factors, influencing time spent eating,
could exacerbate these differences [30]. As far as social
habits are concerned, women, especially in the 60—-69
age group, show a greater tendency to eat alone than
men. This behavior may reflect social and family changes,
such as widowhood, which affect older women more
frequently [31]. Similar data were reported by Amagasa
and coworkers, who highlighted how social isolation can
negatively affect diet quality, especially among Japanese
women [29]. Moreover, in terms of food preferences,
men prefer salty foods in all age groups, while women
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Gender Differences (Males - Females) Across Age Groups
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Fig.2 Gender differences in eating habits: Delta (M - F) by age group. Mean delta (M - F) of relative frequencies for significant variables in the age groups.
Significant differences were determined using the chi-square test (p < 0.05). The p-values calculated with the chi-square test for the significant variables
are: How Many Times: 30-39 (p = 0.025), 40-49 (p = 0.0003), 60-69 (p = 0.045). When Hungry: 40-49 (p = 0.0036), 50-59 (p = 0.020), 60-69 (p = 0.011). Miss
Meals: 18-29 (p = 0.0031), 30-39 (p = 0.0038). Eat Distracted: 40-49 (p = 0.027), 60-69 (p = 0.011). Eat Fast: 30-39 (p < 0.0001), 40-49 (p = 0.0018), 50-59 (p

=0.0007)

tend to prefer sweet flavors and healthier food options.
This trend is consistent with other studies [30, 32] which
highlighted how women are more inclined to choose
low-calorie foods, driven by health-related motivations.
Regarding beverages, alcohol consumption is signifi-
cantly higher in men, consistent with the observations of
Masella and Malorni [33]. Instead, sugary beverage con-
sumption is higher among young men, but surprisingly
increases in middle-aged women, a finding that could be
explained by a more frenetic lifestyle and a greater use
of these beverages as a source of quick energy [34]. Our
above described findings, align with many recent obser-
vations, though some differences emerge. While studies
by Amagasa et al. [35] and Gherasim et al. [36] primar-
ily attribute dietary habit differences to cultural factors,

our data emphasize the influence of age groups and
social changes, particularly within the European context.
Additionally, compared to previous research, our results
provide detailed insights into gender-specific food pref-
erences and their variation across age.

Considering sport preferences by gender, our analy-
sis shows that in the 30-39 age group, men participate
more in team sports, while women prefer skill sports
and strength training. This result aligns with Craft et al.
[37], who attributes these differences to personal goals:
with men preferring competitive and social activities
and women focusing on well-being and personal fitness.
Recent findings suggest that the type of physical activ-
ity practiced is also linked to disordered eating behav-
iors, with variations observed between men and women
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Fig. 3 Gender differences in eating behaviour: Delta (M - F) by age group. Gender differences in eating behaviour between age groups. The figure shows
the average percentage difference (delta: M - F) for the main eating behaviour variables, stratified by gender and age group. Positive values indicate a
higher prevalence in males, while negative values indicate a higher prevalence in females. Significant differences were determined using the chi-square
test (p < 0.05). Major trends include: - Men are more likely to eat out (age 30-49 years), have higher rates of uncontrolled eating (age 18-49 years) and
report more frequent snacking (age 18-29 years). - Women, especially in the older age groups, tend to eat alone more frequently (ages 30-39 and 60-69).
The p-values for each variable and age group are: Eat Out: 30-39 (p = 0.00003), 40-49 (p = 0.031), 50-59 (p = 0.00046).Eat Alone or Together: 30-39 (p =
0.0011), 60-69 (p = 0.022). Uncontrolled Eating: 18-29 (p < 0.0001), 30-39 (p = 0.030), 40-49 (p < 0.0001). Snacking: 18-29 (p = 0.013). Wake Up to Eat: 30-39

(p =0.0053)

depending on the sport modality chosen [38] Conversely,
inactive participants are significantly more frequent
among women in the same age group. This is in line with
the observations of Sharkey et al. [39], who highlighted
that barriers such as family roles and unpaid workloads
restrict women’s participation in sports. In other age
groups, gender differences in sports preferences are less
pronounced, likely due to more homogeneous lifestyles
and declining overall sports participation with aging.
However, physical activity levels remain consistently
higher in men than women across all age groups [36].
Our data align with our previous observations [40, 41]

highlighting a gender gap in team sports and competitive
activities. Nevertheless, our study reveals greater female
participation in skill sports and strength training within
the 30-39 age group, a trend less prominent in previous
research. This may be linked to increasing fitness aware-
ness among women, influenced by recent cultural trends
and the rise of personalized training programs [42]. The
observed gender differences in eating habits and sports
participation suggest the need for targeted interven-
tions that address these specific patterns. Younger men,
who tend to skip meals and eat uncontrollably, may
benefit from structured meal planning programmes
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Fig. 4 Gender differences in food preferences and consumption: Delta (M - F) by age group. Mean delta (M - F) of relative frequencies for significant
variables across age groups. Significant differences were determined using the chi-square test. The p-values for each variable and age group are: Sweet
or Salty: 18-29 (p = 0.00008), 30-39 (p = 0.0020), 40-49 (p = 0.0012). Water Intake: 18-29 (p < 0.0001), 30-39 (p = 0.0001). Alcohol Consumption: 18-29 (p =
0.020), 30-39 (p = 0.0002), 40-49 (p = 0.0004), 50-59 (p = 0.0013), 60-69 (p = 0.034). Sugary Drinks: 18-29 (p = 0.013), 40-49 (p = 0.029)

that emphasise regularity of timing and balanced intake
of macronutrients. Conversely, older women, who are
more likely to eat alone, could be supported by commu-
nity-based nutrition programmes that encourage social
meals to improve diet quality. With regard to physical
activity, interventions should take gender-specific pref-
erences into account. Women in the 30-39 age group,
who participate less in team sports, may be encouraged
to participate in structured group activities to promote
adherence to regular exercise. Conversely, men, who
tend to prefer endurance and competitive sports, can be
guided towards incorporating strength training and flexi-
bility-based activities to improve overall musculoskeletal
health.

Some limitations of this study must be considered. The
cross-sectional design does not allow causal relationships

to be established between behavioural patterns and body
composition metrics, limiting the ability to infer long-
term effects of dietary habits and physical activity on
health outcomes. Future longitudinal studies are essen-
tial to follow changes over time and determine whether
the gender-specific differences observed in this study
persist, evolve or lead to different health trajectories.
Another limitation is the use of an unvalidated online
questionnaire, which, while providing broad accessi-
bility, may introduce biases due to the subjectivity of
responses, particularly with regard to dietary behaviours
and preferences. Furthermore, the focus on an Italian
population affected by obesity may limit the generalis-
ability of the results to other cultural or socioeconomic
contexts. Finally, the use of bioimpedance analysis to
assess body composition, although practical and widely
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available, lacks the precision of advanced techniques
such as DEXA. Future research incorporating prospec-
tive designs and repeated measures will be invaluable
in strengthening the evidence base and informing more
effective and personalised health interventions.

Conclusions

Our study confirms significant gender differences in
body composition, food preferences and sports habits,
challenging the traditional one-size-fits-all approach to
health promotion. These findings encourage reflection
on how gender-specific knowledge can be harnessed to
develop more effective and personalised health interven-
tions. Science should go beyond simply describing gender
differences, focusing instead on developing innovative

strategies to close these gaps. For example, structured
community-based programmes that encourage female
participation in team sports could be implemented to
address the lower engagement observed in women. Simi-
larly, initiatives promoting strength training among men,
who predominantly participate in endurance and com-
petitive sports, may provide additional long-term health
benefits. Nutrition education should also be tailored to
address cultural and social factors that influence food
choices between genders. Interventions that focus on
regularity of meals and reducing uncontrolled consump-
tion in young men or social catering programmes for
older women, who are more likely to eat alone, could be
helpful in promoting healthier eating habits. Recognising
gender differences is crucial for effective public health
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interventions. Accommodating these distinctions allows
for more inclusive and personalised strategies, improv-
ing both physical health outcomes and overall quality of
life for all genders. Advancing innovation in this field is
not only a practical necessity, but also an ethical impera-
tive. As society becomes increasingly diverse, our under-
standing of gender dynamics must continually evolve to
address its complexities.
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