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Background & Aims: Despite substantial efforts in promoting
prevention and the advancements in surgical and minimally
invasive techniques, breast cancer remains a leading cause of
mortality among women worldwide. Genetics and risk factors,
including diet and lifestyle, play a critical role in determining the
susceptibility to this neoplasm. The primary objective of this study
is to investigate the pivotal role of adherence to the Mediterranean
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Smoking
Alcohol
Work habits
Hormonal dynamics
diet in breast cancer prevention. Additionally, we assessed differ-
ences in diet, Body Mass Index (BMI), smoking and alcohol habits,
work shifts, exposure to environmental pollutants, and hormonal
factors between patients with previously diagnosed breast cancer
and healthy subjects.
Methods: The validated CREA questionnaire, alongside additional
inquiries, was administered to the Italian population. Adherence to
the Mediterranean diet was examined, and respondents were
categorized into two groups: the general population and patients
with a previous cancer diagnosis. Descriptive and inferential sta-
tistics were applied to assess all risk factors among these groups.
Results: Results revealed low adherence to the Mediterranean diet,
particularly among less educated individuals, those engaged in 24-
hour shift work, smokers, and those with a high BMI. Furthermore,
significant differences in working time distribution, consumption
of meat, milk, and alcohol, as well as significant differences in
hormonal factors such as age of menarche and menopause, age of
first pregnancy, number of children and abortions, breastfeeding
time, and contraceptive use were observed between these groups.
Conclusions: These findings underscore the importance of targeted
interventions and personalized strategies to address specific risk
factors and enhance preventive measures for individuals at risk.

© 2024 The Authors. Published by Elsevier Ltd on behalf of
European Society for Clinical Nutrition and Metabolism. This is an

open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Breast cancer is currently the most common cancer in women worldwide [1,2]. In Italy alone, with
55,700 new diagnoses in 2020 and 12,500 deaths expected in 2022, this cancer accounts for 30% of all
cancers diagnosed in Italy [3]. Despite breast cancer awareness, public attention, and advances in
breast imaging for early detection, the mortality rates from breast cancer persist at alarming levels
worldwide, making it the foremost cause of death in Italy [3]. Early diagnosis, therefore, remains the
most important tool to intervene in time. Cancer encompasses a diverse group of diseases character-
ized by aberrations in cellular genomics within a multifactorial etiological framework. Tumors,
depending on their origin, are categorized as sporadic, familial, or inherited, with the latter constituting
approximately 10% of all diagnoses [4]. Genetic factors, especially mutations in the BRCA-1 and BRCA-2
genes, present a lifetime risk of 65% and 40% respectively for breast cancer onset [3]. This can occur in
that segment of the population with known genetic mutations predisposing to the development of
tumours: while, in most cases, the disease is triggered by a progressive and random accumulation of
multigenic mutations, sometimes it can be traced back to single driver mutations or monogenic al-
terations that can increase the likelihood of contracting a specific type of cancer during lifetime,
compared to the general population. These are the hereditary-familial tumours possibly arising in
individuals carrying a hereditary genetic variant, which is the primary cause of tumour development.

Beyond genetics, recent research has shown that 20e30% of new breast cancer diagnoses can be
traced back to specific risk factors that either trigger or influence the malignant transformation of
breast cells [5]. Factors such as the age, dietary habits and obesity, lifestyle choices such as smoking
habits and high alcohol intake, stress, environmental pollution, hormonal changes, and prior breast-
related conditions [3,6,15,7e14] all play a role in determining breast cancer risk. A notable observa-
tion is that as age progresses, the risk escalates, which is attributed to hormonal changes and to the
accumulation of genetic errors in cellular DNA [3].
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Lifestyle plays a crucial role in breast cancer prevention. Diet, physical exercise, and voluntary habits
such as alcohol consumption and cigarette smoking are certainly the factors that can be targeted for a
healthy lifestyle. The Mediterranean diet is confirmed as the best preventive dietary approach [15e19],
although maintaining high adherence to the diet is not always achievable, often due to stressful work
habits that involve night shifts, making it challenging to plan the life and, consequently, dietary choices.

Strongly related to the diet, obesity is certainly one of the most studied factors, given the strong
correlation between body mass index (BMI) and survival from breast cancer [16]. Obesity is associated
both with a higher risk of developing breast cancer, particularly in postmenopausal women, and with
worse disease outcome in women of all ages [17]. Compared to non-obese women with breast cancer,
obese women with breast cancer have a worse disease-free and overall survival despite appropriate
local and systemic therapies [18].

Among the voluntary and undoubtedly avoidable risk factors, tobacco smoking represents another
single risk factor, associated with the onset of about one in three tumours and as many as 17 types/sites
of cancer, in addition to lung cancer [19]. In both sexes, smoking is the risk factor with the greatest
impact, accounting for at least 43,000 annual cancer deaths. Passive smoking has also been recognized
as responsible for deaths from various tumour sites, including breast cancer in women. At the same
time, harmful and risky alcohol consumption also represents a significant public health problem, as it is
responsible in Europe for about 4% of all deaths and about 5% of the years of life lost due to disability
[19]. This has led many countries to adopt recommendations on alcohol consumption, suggesting
caution [20].

Other risk factors are present only inwomen: hormonal dynamics, like early onset of menstruation,
delayed menopausal status, lactation duration, number of abortions, use of oral contraceptives and
hormone therapies, have also a strong effect on the risks of breast cancer [21e25].

Identifying women with exceptionally high risk is not only crucial for understanding the complex
landscape of breast cancer but also pivotal in tailoring personalized preventive strategies [26,27]. Those
identified with a heightened risk may be eligible for risk-reducing surgeries, such as prophylactic
mastectomy or oophorectomy, as well as innovative preventive treatments.

The Mediterranean diet, acknowledged as a preventive dietary approach, is a key focus of our
investigation, recognizing the challenges of maintaining high adherence. Our primary objective was to
underscore the role of this dietary style and scrutinize disparities between two distinct groups: in-
dividuals in the general population and those with a history of breast cancer diagnosis. Within these
cohorts, we explored various facets of their lifestyles, encompassing adherence to the Mediterranean
diet, BMI, and voluntary behaviors such as alcohol consumption and smoking. Additionally, we examined
potential risk factors such as workplace shifts and exposures to environmental pollutants. Hormonal
influences, including age of menarche, age of menopause, age of first pregnancy, number of children,
number of abortions, breastfeeding, and contraceptive use for women, were also assessed. The aim was
to uncover any variations between the two groups and provide a nuanced understanding of how lifestyle
and environmental factors may contribute to observed differences in breast cancer outcomes.

Methods

Design

Between March and September 2023, a survey was carried out targeting Italian subjects. Out of the
approached population, 509 individuals chose to participate. This study utilized an anonymous digital
questionnaire, hosted on the Google Drive platform, ensuring ease of access and data collection. The
questionnaire was promoted and shared across various Facebook groups and Instagram pages. The
study employed a virtual snowball sampling technique, continuing until the point of data saturation.

Survey instrument

The survey instrument was designed to capture a broad spectrum of information from the re-
spondents, divided into six distinct sections.
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The first section (7 questions), focusing on socio-demographic characteristics, gathered data on
gender, geographical location within Italy, age, educational attainment, employment status, religious
beliefs, and the population size of the respondent's town.

The second section (7 questions) delved into the work habits of the participants. It inquired if they
were involved in healthcare professions, their distribution of work hours, years of work experience,
and the total hours they work per week. This section also explored the regularity and sequence of their
work shifts, providing insights into their work-life balance.

The third section (5 questions) aimed to understand the exposure of participants to various risk
factors. Questions in this section revolved around whether they lived in a polluted city, their body
weight, height, and the resultant Body Mass Index (BMI). Smoking habits, including the number of
cigarettes smoked and the duration of smoking in years, were also part of this section.

The fourth section (9 questions) was dedicated to understand the adherence of participants to the
Mediterranean diet. This was assessed using the validated CREA questionnaire composed of 9 ques-
tions, each corresponding to a specific food group that should be included in diet: fruits, vegetables,
legumes, cereals, fish, meat and cold cuts, milk and its derivatives, olive oil, and alcohol. For each
question, there are three possible answers, with each answer being assigned a score ranging from zero
to two. Therefore, the total score a participant can achieve ranges from 0 to 18. By summing up the
scores obtained from all the questions, participants are categorized into one of the four predefined
bands, ranging from “not adequate" to “completely adequate".

The last section (7 questions) was exclusively for female participants. It collected data on specific
female characteristics like the age of menarche, age of the first pregnancy, the number of pregnancies,
children, and abortions, breastfeeding habits, and menopause details.
Ethical considerations

Approval was obtained from the Bioethical Committee of the University of Bologna (Protocol no.
0335844 on 14 November 2023). Participation to the survey was anonymous and obtained through
informed consent by completing the questionnaire. The ethical characteristics of the studywere set out
in the questionnaire presentation. The questionnaire was designed in accordancewith the principles of
the Italian data protection authority (DPA). It was emphasized that participation was voluntary and
that the participant could refuse participation in the protocol whenever they wished. Those who were
interested in participating were given an informed consent form, which recalled the voluntary nature
of participation, as well as the confidentiality and anonymous nature of the information. In addition, to
ensure that the questionnaires were anonymous, participants' responses were deidentified.
Statistical analysis

Data from all the 509 respondents underwent thorough analysis using both descriptive and
inferential statistical methods. To identify items associated with differences in behavior toward breast
cancer, the subjects were divided into 2 groups: the first group represents the general population
(Group A, n¼ 465) while the second group represents individuals who have or had breast cancer in the
past (Group 2, n ¼ 44).

Continuous variables, such as age, body weight, height, and BMI, were summarized using mean and
standard deviation (SD). Categorical variables, including gender, geographical location, and employ-
ment status, were presented using frequencies and percentages.

The CREA questionnaire, designed to gauge adherence to the Mediterranean diet, underwent a
thorough statistical analysis. Descriptive statistics for each CREA item response were computed for all
respondents, as well as separately for Group A and Group B. These statistics captured metrics such as
the item median, standard deviation, skewness, floor and ceiling effects, along with their respective
95% confidence intervals. The reliability of the CREA questionnaire was confirmed using Cronbach's
alpha.

According to the CREA scores, participants were then stratified into four distinct groups each
representing a different level of adherence to the Mediterranean diet (inadequate, poor, sufficient and
4
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adequate diet). To understand the difference in dietary habits and their potential implications across
these groups, an ANOVA (Analysis of Variance) was conducted.

Subsequently, a one-way ANOVA was employed to identify significant differences between the
CREA scores and various socio-demographic and risk factors. For factors that were identified as sig-
nificant in the ANOVA, a post-hoc analysis using the Tukey test was performed. This helped in iden-
tifying which groups significantly differed from each other and provided a deeper understanding of the
variations within the data.

To assess the differences in responses between Group A and Group B, the Mann-Whitney test was
employed. This analysis highlighted variations in various aspects such as socio-demographic charac-
teristics, work habits, adherence to the Mediterranean diet, and exposure to risk factors between the
two distinct groups.

All the statistical analyses were conducted using MATLAB software. A significance level of P<0.05
was used for all tests to ensure that the results were both robust and meaningful.

Results

Sample demographics and baseline characteristics

A total of 509 individuals participated in the study. Responses from all participants are detailed in
Table 1, spanning Sections 1-6. Within this table, responses have also been categorized and presented
separately for Group A (general population group) and Group B (tumour group).

Section 1 of Table 1 includes the socio-demographic characteristics of the participants. Of the total
of respondents, 81% were females and the majority (47%) were aged between 21-30 years. It is worth
noting that none of the participants in the cancer group were aged between 21-30 years, whereas this
age group constituted 52% of the general population group. The cancer group had also a higher per-
centage of participants aged between 41-50 years (45%) compared to the general population group
(16%). This observation aligns with the typical age range for cancer development, which is most
commonly above 50.

The majority of the participants hailed from different regions of Italy: 27% from Northern Italy, 16%
from Central Italy, 54% from Southern Italy, and 3% from the islands. When comparing the two groups,
32% of the cancer group hailed from Northern Italy, compared to 26% of the general population.
Similarly, 41% of the cancer groupwere from Southern Italy, compared to 55% of the general population.

Most of the participants (32%) had completed higher secondary education, and 4% had a post-
graduate qualifications. In the cancer group, 50% had completed higher secondary education,
compared to 40% in the general population.

Fifty-five percent of the participants were either students or workers, while 44%were unemployed or
retired. The cancer group had a higher percentage of public employees (27%) compared to the general
population (29%). However, the general population had a higher percentage of students (35%) compared
to the cancer group, where no students were reported. This is in line with the age of the Group B.

In terms of religious beliefs, the majority followed Christianity (69%) and 27% were atheists.
The participants also provided information about the population size of their cities: 35% lived in

small cities with a population between 500-2,000, 24% in cities with 3,000-10,000 inhabitants, 22% in
cities with 20,000-60,000 inhabitants, and 18% in cities with more than 60,000 inhabitants.

Questionnaire items

Sections 2 to 6 of Table 1 collect the responses to the questionnaire for all participants, with data
further categorized and presented for both Group A and Group B. The study delved into various aspects
of the participants' lives, including their work habits (Section 2), exposure to risk factors (Section 3),
adherence to the Mediterranean diet (Section 4), and a specific questions for female participants
(Section 5).

In our exploration of the professional lives of the respondents (Section 2), we found that a signif-
icant portionwere not directly involved in the healthcare sector (47%). This revelation underscores the
5



Table 1
Responses to the questionnaire divided among subjects diagnosed with breast cancer (Group A, n ¼ 44), subjects from the
general population (Group B, n ¼ 65), and total (n ¼ 509).

Group A subjects of the general
population (n¼465)

Group B subjects with
cancer (n¼44)

Total
responders
(n¼509)

N (%) N (%) N (%)

SECTION 1: SOCIO-DEMOGRAPHIC CHARACTERISTICS
Gender
Female 367 (79) 43 (98) 410 (81)
Male 98 (21) 1 (2) 99 (19)
Geographic Area
North Italy 123 (26) 14 (32) 137 (27)
Central Italy 72 (15) 10 (23) 82 (16)
Southern Italy 255 (55) 18 (41) 273 (54)
Islands 15 (3) 2 (5) 17 (3)
Age
21e30 240 (52) 0 240 (47)
31e40 82 (18) 5 (11) 87 (17)
41e50 74 (16) 20 (45) 94 (18)
51e60 46 (10) 11 (25) 57 (11)
>60 23 (5) 8 (18) 31 (6)
Education Level
Junior high school diploma 39 (8) 8 (18) 47 (9)
Higher Diploma 186 (40) 22 (50) 208 (41)
Graduate Diploma 16 (3) 2 (5) 18 (4)
Bachelor's Degree 142 (31) 2 (5) 144 (28)
Master's Degree 45 (10) 5 (11) 50 (10)
Postgraduate training 37 (8) 5 (10) 37 (7)
Employment status
Public dependent 135 (29) 12 (27) 147 (29)
Private employee 80 (17) 13 (30) 93 ((18)
Worker 8 (2) 1 (2) 9 (2)
Housewife 21 (5) 5 (11) 26 (5)
Freelancer 33 (7) 6 (14) 39 (8)
Unemployed 11 (2) 2 (5) 13 (3)
Retired 15 (3) 5 (11) 20 (4)
Student 162 (35) 0 162 (32)

7 (3)
Religious belief
Atheist 134 (29) 5 (11) 139 (27)
Christianity (Catholicism, Protestantism,
Orthodoxy, etc.)

311 (67) 39 (89) 350 (69)

Eastern Religions (Buddhism, Shintoism,
Caodaism, etc.)

1 (2) 0 3 (0)

Other 17 (4) 0 17 (3)
Number of inhabitants in your city
500e2.000 114 (25) 4 (9) 54 (11)
3.000e10.000 177 (38) 15 (34) 192 (38)
20.000e60.000 124 (27) 13 (30) 137 (27)
>60.000 114 (25) 12 (27) 126 (25)
SECTION 2: WORK HABITS
Carry out a profession in health care
No 202 (43) 36 (82) 238 (47)
Yes 263 (57) 8 (18) 271 (53)
Distribution of working hours
Full time 279 (60) 20 (45) 299 (59)
Part-time 68 (15) 15 (34) 83 (16)
I do not work 117 (25) 9 (20) 126 (25)
missing 1 (0) 0 1 (0)
Years of work experience
1e5 153 (33) 4 (9) 157 (31)
6e10 38 (8) 1 (2) 39 (8)

L. Conte, R. Lupo, A. Lezzi et al. Clinical Nutrition Open Science 55 (2024) 1e19
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Table 1 (continued )

Group A subjects of the general
population (n¼465)

Group B subjects with
cancer (n¼44)

Total
responders
(n¼509)

N (%) N (%) N (%)

11e15 27 (6) 1 (2) 28 (5)
16e20 28 (6) 8 (18) 36 (7)
21e25 19 (4) 7 (16) 26 (5)
26e30 14 (3) 2 (5) 16 (3)
>30 22 (5) 4 (9) 26 (5)
No work experience 63 (14) 17 (39) 80 (16)
missing 101 (22) 0 101 (20)
Work shift
Day shift 172 (37) 28 (64) 200 (39)
24-hour shift 178 (38) 7 (16) 185 (36)
I do not work 114 (25) 9 (20) 123 (24)
missing 1 (0) 0 1 (0)
Regularity of work shift
Fixed shift that allows to plan personal life
throughout the coming year

81 (17) 16 (36) 97 (19)

Fixed shift that allows to plan personal life
throughout the coming month

127 (27) 5 (11) 132 (26)

Fixed shift that allows scheduling of private life
throughout the coming week

60 (13) 5 (11) 65 (13)

I do not have a fixed shift 84 (18) 9 (20) 93 (18)
I do not work 113 (24) 9 (20) 122 (24)
Is the work shift sequence always regular?
No 162 (35) 9 (20) 171 (34)
Yes 188 (40) 26 (59) 214 (42)
I do not work 114 (25) 9 (20) 123 (24)
missing 1 (0) 0 1 (0)
Hours of work per week
<12 30 (6) 2 (5) 32 (6)
13e18 13 (3) 4 (9) 17 (3)
19e24 29 (6) 7 (16) 26 (7)
25e32 75 (16) 7 (16) 82 (16)
>32 207 (45) 7 (16) 222 (44)
I do not work 111 (24) 9 (20) 120 (24)
SECTION 3: RISK FACTORS
Do you live in a polluted city?
No 242 (52) 26 (59) 268 (53)
Yes 223 (48) 18 (41) 241 (47)
Indicates body weight (kg)
Range 37.5e130 46e90 37.5e130
Media 66.01 65.84 65.99
STD 12.79 12.45 12.75
Indicates height (cm)
Range 145e195 153e178 145e195
Media 166.06 164.79 165.93
STD 7.92 6.075 7.78
Body Mass Index (BMI)
Range 17e39 18e35 17e39
Media 23.89 24.18 23.91
STD 3.94 4.21 3.96
Smoker
No 276 (59) 26 (64) 304 (60)
Yes 140 (30) 7 (16) 147 (29)
Ex-smoker 46 (10) 9 (20) 55 (11)
missing 3 (1) 0 3 (1)
If you answered yes to the previous question, please indicate the number of daily cigarettes
Range 1e30 1e30 1e30
Media 8.89 9.16 9.16
STD 6.27 6.38 6.38

(continued on next page)
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Table 1 (continued )

Group A subjects of the general
population (n¼465)

Group B subjects with
cancer (n¼44)

Total
responders
(n¼509)

N (%) N (%) N (%)

If you answered yes to the previous question, please indicate how many years you have been smoking
Range 1e50 1e50 1e50
Media 11.60 11.9 11.97
STD 10.03 10.032 10.03
SECTION 4: ADHERENCE TO THE MEDITERRANEAN DIET (CREA QUESTIONNAIRE)
Fruit consumption per day (1 portion of 150g)
<1 portion 225 (48) 19 (43) 244 (48)
1-2 servings 202 (43) 19 (43) 221 (43)
>2 servings 34 (7) 6 (14) 40 (8)
missing 4 (1) 0 4 (1)
Vegetable consumption per day (1 portion of 100g)
<1 portion 155 (33) 8 (18) 163 (32)
1e2.5 servings 258 (55) 28 (64) 286 (56)
>2.5 servings 49 (11) 8 (18) 57 (11)
missing 3 (1) 3 (1)
Consumption of Legumes per week (1 portion of 70g)
<1 portion 220 (47) 17 (39) 237 (47)
1-2 servings 189 (41) 23 (52) 212 (42)
>2 servings 51 (11) 3 (7) 54 (11)
missing 5 (1) 1 (2) 6 (1)
Consumption of Cereals, excluding sweets, per day (1 serving of 130g)
<1 portion 128 (28) 18 (41) 146 (29)
1e1.5 servings 223 (48) 17 (39) 240 (47)
>1.5 servings 111 (24) 9 (20) 120 (24)
missing 3 (1) 3 (1)
Fish consumption per week (1 portion of 100g)
<1 portion 226 (49) 21 (48) 247 (49)
1e2.5 servings 202 (43) 22 (50) 224 (44)
>2.5 servings 29 (6) 1 (2) 30 (6)
missing 8 (2) 8 (2)
Consumption of Meat and Cured Meats (1 serving of 80g)
<1 portion 121 (26) 12 (27) 133 (26)
1e1.5 servings 184 (40) 8 (18) 192 (38)
>1.5 servings 152 (33) 23 (52) 175 (34)
Missing 8 (2) 1 (2) 9 (2)
Consumption of Milk and Milk Derivatives (1 serving of 180g)
<1 portion 144 (31) 15 (34) 159 (31)
1e1.5 servings 192 (41) 10 (23) 202 (40)
>1.5 servings 121 (26) 18 (41) 139 (27)
Missing 8 (2) 1 (2) 9 (2)
Consumption of Olive Oil
Occasional 56 (12) 1 (2) 57 (11)
Frequent 115 (25) 11 (25) 126 (25)
Regular 292 (63) 32 (73) 324 (64)
Missing 2 (2) 2 (0)
1 alcoholic unit (AU) per day, equivalent to one glass of wine, one can of beer
No consumption 245 (53) 34 (77) 279 (55)
<1 AU 170(37) 6 (14) 176 (35)
1-2 UA 47 (10) 4 (9) 51 (10)
Missing 3 (1) 3 (1)
SECTION 5: WOMEN'S SECTION
Age of menarche
Range 8e16 9e16 8e16
Media 12.24 12.55 12.27
STD 1.46 1.38 1.45
Number of pregnancies
Range 0e6 0e3 1e6
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Table 1 (continued )

Group A subjects of the general
population (n¼465)

Group B subjects with
cancer (n¼44)

Total
responders
(n¼509)

N (%) N (%) N (%)

Media 0.68 1.54 2
STD 1.07 0.91 0.85
Age of first pregnancy
Range 17e42 17e43 28e43
Media 28.03 28.52 28.06
STD 5.44 5.45 6.61
Numbers of children
Range 1e6 1e6 X
Media 1.82 1.79
STD 0.77 0.73
Number of abortions
Range 0e4 0e2 0e4
Media 0.20 0.37 0.22
STD 0.54 0.54 0.54
Did you breastfeed your children?
No 269 (58) 18 (41) 287 (71)
Yes 90 (19) 24 (55) 114 (28)
missing 106 (23) 2 (5) 9 (2)
If you answered yes to the previous question, please indicate for how long
Range 1e48 1e13 2e48
Media 9.40 6.47 9.25
STD 7.08 3.42 6.57
Are you in the age of menopause?
No 273 (74) 8 (18) 281 (68)
Yes 50 (14) 20 (45) 70 (17)
Yes, induced by chemotherapy 3 (1) 14 (32) 17 (4)
Missing 41 (11) 1 (2) 42 (10)
Indicates the age of menopause
Range 44e57 30e55 30e57
Media 50.32 45.58 48.81
STD 3.49 6.42 5.27
Contraceptives assumption
No 276 (75) 39 (89) 315 (77)
Yes 71 (19) 1 (2) 72 (17)
missing 20 (5) 3 (7) 23 (6)

The table is divided into 5 sections. Section 1 pertains to socio-demographic characteristics; Section 2 investigates work habits;
Section 3 includes exposure to risk factors; Section 4 concerns adherence to the Mediterranean diet assessed with the validated
CREA questionnaire. Section 5 is a part dedicated only to women.

L. Conte, R. Lupo, A. Lezzi et al. Clinical Nutrition Open Science 55 (2024) 1e19
diverse backgrounds of the study's participants, ensuring that the insights garnered are not solely from
a healthcare-centric viewpoint but offer a more comprehensive understanding of the broader
population.

When it came to work distribution, a majority were engaged in full-time employment (59%) and
work more than 32 hours per week (44%), while a small percentage worked part-time (16%) or were
currently not working (25%). The diversity in their work experience was evident, with some just
starting their careers, having 1e5 years of experience (31%), and others boasting more than 30 years in
their respective fields (5%). The nature of their shifts varied, with a majority working during the day
(39%), and a smaller portion working 24h shifts (36%). The predictability of their schedules also
differed, with many enjoying a fixed routine, while others faced more erratic timetables. The data
reveals a diverse range of work habits among the respondents. The varied work schedules and years of
experience highlight the different lifestyles and commitments of the participants.

Section 3 delved into potential risk factors the respondents might be exposed to. A striking 47% of
participants believed they lived in a polluted city, a perception that could have profound implications
9
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for their health and well-being. This significant percentage underscores the growing concerns about
environmental health hazards and their potential impact on individual and community health.

To gain a more comprehensive understanding of the respondents' health profiles, we further
investigated their personal health metrics, gathering data on their body weight (mean: 65.99 kg, SD:
12.75), height (mean: 165.93 cm, SD:7.78), and Body Mass Index (BMI) (mean: 23.91, SD:3.96).

Smoking habits, a well-known health risk, were also explored. It was found that a majority were
non-smokers (60%), while a considerable portion were active smokers (29%), and a smaller segment
had quit smoking (11%). The varied BMI values, combined with the smoking habits, paint a diverse
picture of the health profiles and risk exposures of the participants, emphasizing the multifaceted
nature of health determinants in the studied population.

Section 4 assessed the respondents' adherence to the Mediterranean diet using the validated CREA
questionnaire. This diet, rich in fruits, vegetables, whole grains, olive oil, and lean proteins, has been
globally recognized for its potential in reducing the risk of chronic diseases and promoting overall well-
being. Through the questionnaire, specific dietary habits were explored, encompassing consumption
patterns of vegetables, fruits, cereals, legumes, fish, meat, milk and dairy products, olive oil, and even
alcohol. Results are shown in the section “CREA score analysis”.

Lastly, Section 5 was exclusively tailored for female participants, delving into specific aspects of
their reproductive health and life stages. This section aimed to gather insights into the age of menarche,
(mean:12.27 years, SD:1.45). It also explored the reproductive history of the respondents, capturing
data on the number of pregnancies, (mean:2, SD:0.85), the age at which they had their first pregnancy,
(mean:28.06 years, SD:6.61), and the number of children they had. Additionally, the section inquired
about the number of abortions (mean:0.22, SD:0.54). Breastfeeding habits were also investigated,
revealing that a significant 71% of the respondents had not breastfed their children. Menopause details
were another focal point, with 68% of the participants not having reached menopause, 17% in meno-
pause, and 4% having undergone chemotherapy-induced menopause. The average age of menopause
was found to be 48.81 years (SD:5.27). This section provided a comprehensive understanding of the
female reproductive lifecycle and its potential implications on health and well-being.

CREA score analysis

Figure 1 and Table 2 presents the descriptive statistics and characteristics of the score distributions
for the entire CREA questionnaire. In accordance with the CREA guidelines, the respondents were
stratified into four distinct groups based on their dietary adherence. The results are quite revealing:
8.5% of the respondents do not follow an adequate diet, 62% have a diet that is only marginally
adequate, 37% maintain a sufficiently adequate diet, and a mere 0.8% adhere to a completely adequate
diet. Figure 1 provides a detailed stratification of all the respondents (n¼509) to the CREA question-
naire. This diversity in adherence levels underscores the importance of understanding individual di-
etary choices and their potential implications for health. While some closely follow the Mediterranean
dietary guidelines, others diverge in various ways, emphasizing the significance of nutrition inwellness
and disease prevention.

The descriptive statistics of the CREA questionnaire, as presented in Table 2, offer a comprehensive
overview of the score distributions for all respondents. Specifically, the table delineates the data for the
entire cohort and further breaks it down to compare Group A and Group B. This distinction allows for a
nuanced understanding of dietary adherence patterns across different segments of the study popu-
lation. On average, respondents achieved a score of 8.39, which is slightly below the midpoint of the
potential score range. The median score is marginally higher at 9, suggesting that over half of the
participants are leaning towards better adherence to the Mediterranean diet as per the CREA guide-
lines. Whenwe break down the scores by group, the individuals from the general population (Group A)
have an average score of 8.35, which is very close to the overall average. Their median score is 8,
indicating a similar trend in adherence to the Mediterranean diet. In contrast, patients with tumors
(Group B) have a slightly higher average score of 8.72 and a median of 9, suggesting that this group, on
average, tends to adhere more closely to the Mediterranean diet recommendations.

It's noteworthy that a mere 0.98% of all the subjects scored at the lowest possible end of the scale,
indicating very few instances of extremely poor adherence. On the other hand, only 0.19% achieved the
10



Figure 1. Results of the CREA questionnaire. BOX 1: inadequate diet for n¼40 (8.5%); BOX 2: marginally adequate diet for n¼293
(62%); BOX 3: sufficiently adequate diet for n¼173 (37%); BOX 4: completely adequate diet for n¼4 (0.8%). Missing ¼ 39.
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best possible score, showcasing that exemplary adherence to the diet, while present, is rare. Inter-
estingly, Group A had a slightly higher percentage of individuals scoring at the floor (1.07%) compared
to the overall respondents, and a marginally higher percentage at the ceiling (0.21%). In contrast, pa-
tients with tumors (Group B) exhibited a more pronounced floor effect with 4.54% of its members
scoring at the lowest end, while 2.27% achieved the highest possible score, indicating a broader range
of adherence levels within this group. The presence of a higher “floor" value in Group B suggests that a
larger percentage of patients with tumors might not be following the Mediterranean diet as recom-
mended or might have less healthy eating habits compared to individuals from the general population.
This could reflect a range of factors, including a lack of awareness or resources to follow a balanced diet,
or it might be influenced by disease-related factors, such as changes in appetite or food preferences
following diagnosis or treatment. The presence of a higher “ceiling" value in Group B indicates that a
larger percentage of patients with tumors strictly adhere to the Mediterranean diet or have very
healthy eating habits. This could be the result of increased awareness or emphasis on nutrition and
Table 2
Comparative analysis of CREA questionnaire metrics for all respondents and between the general population (Group A) and
patients with tumors (Group B).

CREA questionnaire No. of
items

Score
range

Score
(mean)

Median % floora % ceilingb Skewness Cronbach's ac

Total respondents 9 0e18 8.39 9 0.98 0.19 -0.15 0.86
Group A e individuals of
general popoulation

8.35 8 1.07 0.21 -0.12

Group B e patients with
tumours

8.72 9 4.54 2.27 -0.48

The table presents the number of items, score range, mean andmedian scores, percentage of respondents at the floor and ceiling
of the scoring range, skewness, and Cronbach's a for reliability assessment. Cronbach's alpha for all questionnaire was used to
measure the scale' internal consistency reliability.

a Percentage of subjects with worst possible score.
b Percentage of subjects with best possible score.
c Measure of internal consistency.
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health following a cancer diagnosis. Some patients might have adopted healthier eating habits as part
of a holistic approach to managing their health and well-being during and after treatment.

The skewness value of -0.15 indicates a slight negative skew in the data distribution. This suggests
that there are a few respondents who scored lower than the majority, pulling the mean score slightly
below the median.

A pivotal aspect of any questionnaire is its reliability. The CREA questionnaire stands out with a
strong internal consistency, as evidenced by a Cronbach's alpha value of 0.86. This high value indicates
that the items in the questionnaire are closely related and provide consistent measurements.

To determine significant differences between the CREA scores across various socio-demographic
and risk factors, a univariate analysis was performed. The results revealed that the educational level
of the participants significantly influenced the CREA scores (P¼0.01). Specifically, individuals with
post-graduate training had the highest average score.

The ability to plan private life based on fixed shifts also played a role, showing a significant dif-
ference in CREA scores among different shift structures (P¼0.04).

Furthermore, smoking status emerged as another significant factor. Non-smokers had a higher
average CREA score compared to smokers and ex-smokers, with the difference being statistically
significant (P¼0.001). The number of cigarettes smoked daily was also associated with CREA scores.
Those who smoked more than a pack daily had a considerably lower average score of 4.75±2.50
compared to those who smoked less than a pack, (P¼ 0.009). The duration of smoking was another
influential factor. Individuals who had been smoking for more than 10 years had a lower average CREA
score compared to those who had smoked for less than 10 years (P<0.001). Lastly, the BMI categories
also showed significant differences in CREA scores (P¼0.009). These results are shown in Table 3.
Table 3
Analysis of the CREA scores based on socio-demographic and risk factors using ANOVA.

Influencing factor m±SD CREA F (P-value)

Socio-demographic factors
Education Level
Lower Middle School Diploma 7.28±3.08 2.69 (0.01**)
High School Diploma 8.30±2.74
Bachelor's Degree 7.89±3.50
Three-year Degree 8.50±2.73
Master's Degree 8.78±2.60
Postgraduate Training 10.00±2.92
Work shift Structure
Fixed shift that allows planning private life for the entire next year 7.91±2.96 2.39 (0.04*)
Fixed shift that allows planning private life for the entire next month 8.70±2.68
Fixed shift that allows planning private life for the entire next week 7.74±3.28
I don't have a fixed shift 8.55±2.83
Other risk factors
Being a smoker
No 8.71±2.83 6.89 (0.001**)
Yes 7.68±2.79
Ex smoker 8.51±2.43
Number of cigarettes smoked
More than a pack 4.75±2.50

8.42±2.79
6.85 (0.009**)

Less than a pack
Smoking duration
More than 10 years 7.06±3.03 13.36 (<0.001***)
Less than 10 years 8.54±2.75
BMI
Underweight 7.44±3.06 3.85 (0.009*)
Normal weight 8.73±2.72
Overweight 8.19±2.74
Obese 7.91±2.76

The table presents the mean and standard deviation (m±SD) of the CREA scores for each factor, along with the F-statistic and its
associated P-value. Statistical significance (highlighted by bold text) is denoted as follows: *P<0.05; **P<0.01; ***P<0.001; the
same holds for Tables 4 and 5.

12



L. Conte, R. Lupo, A. Lezzi et al. Clinical Nutrition Open Science 55 (2024) 1e19
Following the ANOVA, a post-hoc analysis was conducted to delve deeper into the significant
findings and pinpoint which groups exhibited themost pronounced statistical differences in adherence
to the Mediterranean diet, as measured by the CREA score. The results of this analysis are presented in
Table 4.

The comparison between individuals with postgraduate education and those with lower secondary
education revealed a significant difference in adherence to the Mediterranean diet (P¼0.009). Spe-
cifically, the difference in CREA scores ranged from 0.3268 to 3.9308. This suggests that individuals
with higher educational qualifications might adhere more closely to the Mediterranean diet compared
to those with lower educational levels.

A stark difference in adherence to the Mediterranean diet was observed between non-smokers and
smokers (P<0.001), with a score difference ranging from 0.3771 to 1.6825. This underscores the po-
tential impact of smoking habits on dietary choices and adherence, emphasizing the health implica-
tions of tobacco use in conjunction with dietary habits. In addition, when comparing individuals who
smoke less than one pack to those who smoke more than one pack, a significant difference in
adherence to the Mediterranean diet was found (P¼0.008). The score difference ranged from 0.9224 to
6.4172, suggesting that the quantity of cigarettes consumed might influence dietary choices and
adherence. A significant difference in adherence to the Mediterranean diet was also observed between
individuals who have been smoking for less than 10 years and those who have been smoking for more
than 10 years (P<0.001***). The score difference ranged from 0.6890 to 2.2810. This indicates that the
duration of smoking might influence dietary habits, with long-term smokers potentially exhibiting
different patterns of adherence to the Mediterranean diet compared to those who started smoking
more recently.

Using theMannWhitney test, differences in responses between respondents diagnosedwith cancer
(Group A, n¼44) and subjects from the general population (Group B, n¼465) were discerned (Table 5).
In terms of socio-demographic characteristics, a significant difference was observed in gender between
the two groups (P¼0.002), age (P<0.001), employment status (P<0.001), and differences in religious
beliefs (P¼0.003).

When examining work habits, it was found that there was a highly significant difference in the
profession in the healthcare sector between the two groups (P<0.001). The distribution of work hours
and years of work experience also showed significant differences with P-values of 0.02 and 0.003,
respectively. However, the number of hours worked per week did not differ significantly.

Regarding adherence to the Mediterranean diet, significant differences were found in the con-
sumption of meat, milk, and alcohol between the two groups, with P-values of 0.002, 0.01, and 0.006,
respectively.

In the category of exposure to risk factors, the size of the city's population and living in a polluted
city did not show significant differences, with P-values of 0.86 and 0.28, respectively. The Body Mass
Index (BMI) also did not differ significantly between the groups, with a P-value of 0.89. However,
smoking habits showed a significant difference (P¼0.01).

Lastly, for female-specific questions, several aspects of female reproductive health were explored.
Highly significant differences were observed in the age of the first pregnancy, number of pregnancies,
number of children, number of abortions, breastfeeding duration, and age of menopause, with all these
factors having a P-value less than 0.001.

All these comparisons between the two groups revealed significant differences in various socio-
demographic characteristics, work habits, dietary habits, and specific female reproductive health
Table 4
Post hoc analysis e Tukey test, followed ANOVA.

Dependent variable Comparison P value Lower Bound Upper Bound

Educational
Level

Postgraduate
Education

Lower Secondary
education

0.009** 0.3268 3.9308

Smoking habits No Yes <0.001*** 0.3771 1.6825
Number of cigarettes <1 pack >1 pack 0.008** 0.9224 6.4172
Duration of smoking <10 years >10 years <0.001*** 0.6890 2.2810
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Table 5
Comparison between respondents with a cancer diagnosis (Group A, n¼44) and subjects from the general population (Group B,
n¼465).

Group A (n ¼ 278), group B (n¼43) comparison

Variables Z value P value

Socio-demographic characteristics Gender 3.0080 0.002**
Geographic Area 1.8411 0.06
Age -7.5256 <0.001***

Education level 1.2612 0.20
Employment status 3.9181 <0.001***
Religious belief -2.9441 0.003**

Work habits Profession in health care 4.8711 <0.001***
Distribution of working time 2.3146 0.02*
Years of work experience -2.9436 0.003**
Work hours per week -1.4425 0.14

Adherence to the
Mediterranean diet

Fruit consumption -0.4670 0.64
Vegetable consumption 0.4164 0.67
Legumes consumption 1.5541 0.12
Cereal consumption -0.6914 0.48
Fish consumption 1.0360 0.30
Meat consumption -2.9843 0.002**
Milk consumption -2.5529 0.01*
Olive oil consumption -0.9108 0.36
Alcohol consumption -2.7182 0.006**

Exposure to risk factors City inhabitants 0.0405 0.86
Living in a polluted city 0.8934 0.28
Body Mass Index (BMI) -0.3094 0.89
Smoker 2.5463 0.01*
Number of cigarettes per day 1.2048 0.22
Smoking duration 1.1813 0.23
Neck circumference -0.8616 0.38
For women
Age of menarche -1.9749 0.04*
Age of first pregnancy 5.7399 <0.001***
Number of pregnancies -6.8709 <0.001***
Number of children -6.9528 <0.001***
Number of abortions -3.7866 <0.001***
Breastfeeding of children -0.6598 0.50
Breastfeeding time 4.8246 <0.001***
Being in menopause 1.8926 0.05*
Age of menopause 8.6676 <0.001***
Contraceptives assumption 4.1952 <0.001***

Differences in responses between the two groups were assessed. A P-value <0.05 was considered statistically significant
(*P<0.05; **P<0.01; ***P<0.001).
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aspects. These findings underscore the importance of considering these factors when assessing the
health and well-being of individuals with a cancer diagnosis compared to the general population.
Discussion

The primary aim of this study was to explore adherence to the Mediterranean diet and compare
differences between two cohorts: individuals in the general population and those with a history of
breast cancer diagnosis. Various aspects of lifestyle, including adherence to theMediterranean diet and
BMI, along with voluntary behaviors such as alcohol consumption and smoking, were examined.
Additionally, an investigation into work patterns and exposure to risk factors, encompassing envi-
ronmental pollution and hormonal influences, was conducted.

Respondents were divided into two groups: Group A, comprising the general population, and Group
B, consisting of individuals with a previous cancer diagnosis. An initial demographic analysis revealed
14
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that the patients in Group Bwere generally older, with an average age exceeding 41 years, in contrast to
the general population groupwhere more than half of the individuals were under 30 years old. Indeed,
breast cancer typically affects individuals who are over 50 years oldmore frequently [28]. However, the
incidence of breast cancer in recent decades has increased among individuals under the age of 40,
which is below the age covered by the biennial screening offered for free by the National Health System
to women aged 50 to 69 [29e31]. Subsequent studies and new healthcare interventions should ensure
screenings for age groups below 50 years. Besides age, gender, geographic location, occupational status,
and religious beliefs also showed statistically significant differences between the two analyzed groups.
While gender is a well-known factor for the majority of affected individuals being women, religious
beliefs might stem from specific traditions followed, such as limited or abstained meat consumption or
prolonged fasting as potential religious practices. Geographic location, including differences between
Northern and Southern Italy, has also been investigated in other studies [32].

Among the lifestyle factors investigated, the Mediterranean diet consistently proves to be the best
in the world for preventive purposes year after year [33]. The CREA assessment on all cases shows that
8.5% do not follow a proper diet, 62% have a poorly adequate diet, 37% have a sufficiently adequate diet,
and only 0.8% have a completely adequate diet. The results indicate that the majority of people fall into
the intermediate levels, and very few adhere perfectly to the Mediterranean diet. This aligns with a
recent study conducted on a sample of 2,869 adult Italians, revealing that only 13.3% reported a high
adherence to the Mediterranean diet [33].

In our study, it also emerged that adherence to the Mediterranean diet is significantly associated
with socio-demographic characteristics of the population. More educated individuals, non-smokers,
and those with a normal weight exhibit higher adherence. These findings align with a recent study
where it was revealed that more educated individuals, especially women and the elderly, demon-
strated better adherence to the diet [33].

Adherence to the Mediterranean diet also appears to be influenced by cigarette smoking. It seems
that being a smoker, especially for more than ten years and consuming over a pack a day, leads to a
lower practice of the Mediterranean diet compared to non-smokers or those who have smoked for a
shorter duration. This observation aligns with data reported in literature reviews [34]. Regardless of the
Mediterranean diet, there is also a significant difference in smoking habits between the group with
cancer and the general population group. Cigarette smoking is awell-known carcinogenic factor for the
risk of developing breast cancer, especially among women who started smoking during adolescence,
peri-menopausal period, or before their first childbirth, or those with a family history of the disease.
[35]. Smoking is also associated with a higher rate of breast cancer recurrence after partial mastectomy
and radiotherapy [36], compromising surgical outcomes and increasing the risk of post-operative
complications in breast reconstruction procedures [37]. Providing support to breast cancer patients
to quit smoking should be an intervention of utmost importance. This could not only reduce risks
associated with radiotherapy but also decrease the development of mortality [38].

In terms of adherence to the Mediterranean diet, work habits also showed significant differences
between the two groups. In our study, there is a notable difference between Group A and Group B
regarding the distribution of 24-hour shift work, years of work experience, and being a healthcare
professional. An example reported in the literature concerns the increased risk of breast cancer
development among nurses working 24-hour shifts for 20 years or more [39]. One identified risk factor
in this context involves the disrupted release of melatonin [40], which is normally released in the
evening to promote sleep and may be suppressed in individuals who work during the evening and
night hours. Some jobs, such as night shifts, make it challenging to plan one's life, including the ability
to maintain a proper diet. Based on studies conducted on animals and limited evidence in humans, the
alteration of the circadian rhythm was already classified by the AIRC in 2007 as a probable cancer-
causing factor [41]. Changes in the circadian rhythm have indeed had a significant impact on the
development of tumors and mechanisms that promote carcinogenesis.

Literature reviews and meta-analyses that have examined the association between the Mediter-
ranean diet and the risk of breast cancer have reported conflicting data [42]. In our study, the
assessment by CREA between the two groups has shown that both groups appear to adhere to the
Mediterranean diet. However, within the cancer group, a subgroup (almost 5%) follows a diet quite
different from the ‘ideal' one, while another subgroup (more than 2%) exhibits very high levels of
15



L. Conte, R. Lupo, A. Lezzi et al. Clinical Nutrition Open Science 55 (2024) 1e19
adherence to the diet. This may indicate a considerable degree of heterogeneity. Considering the
observed protective factor of the Mediterranean diet, especially for menopausal women [33], inade-
quately balanced nutritionmay have been one of the contributing factors to the onset of cancer or a loss
of appetite post-diagnosis. On the other hand, complete adherence to the diet might suggest increased
attention following diagnosis [42e45]. Diet adherence also varies among different Italian regions,
aligning with studies available in the literature [32,33].

Notably, the consumption of meat, milk, and alcohol showed particular significance between the
two groups under investigation. Alcohol or nitrosamines has been identified as ingredients associated
with an increased risk of cancer [46]. Certainly, meat is undoubtedly an important source of protein, but
its potential harm depends on both the quantities consumed and how certain components interact
with the body. For example, the processing of meats for preservation and cooking methods can alter or
generate new molecules that may increase the risk of developing cancer. No health condition is solely
caused by the consumption of red meat. However, epidemiologists agree that individuals following
diets rich in animal proteins, especially red and processed meats, have a higher risk of developing
conditions such as diabetes, heart attacks, cardiovascular problems, obesity, and cancer. Regarding
cancer, the risk increases, especially for gastrointestinal tumors like colorectal and stomach cancer, as
well as for hormone-related cancers such as breast, prostate, and endometrial cancers. In 2015, the
International Agency for Research on Cancer (IARC) in Lyon, an agency of the World Health Organi-
zation that evaluates and classifies the carcinogenicity of substances, classified red meat as probably
carcinogenic (Group 2A in the IARC classification) and processed red meat (sausages and cold cuts) as
definitely carcinogenic (Group 1 in the IARC classification).

Similarly, milk and dairy products are sources of valuable substances for the proper functioning of
the body. Numerous studies on the link between dairy consumption and an increased risk of devel-
oping cancer have yielded contradictory results. The most up-to-date global analysis of available data
on this topic has highlighted solid evidence supporting a protective effect of milk and dairy products
against colorectal cancer [47]. Milk proteins are complete in terms of amino acid content and serve a
wide range of functions, from defending against microorganisms to facilitating nutrient absorption. In
some cases, they also act as growth factors, hormones, enzymes, and stimulants for the immune
system. However, some molecules found in milk and its derivatives, in certain situations or when
consumed in doses exceeding expert recommendations, can be harmful to health. This includes
saturated fats, cholesterol, and certain factors that stimulate cell growth (the most well-known being
IGF1), which are more abundant in individuals who consume these foods excessively [47].

No significant differences were observed in the consumption of fruits, vegetables, legumes, cereals,
fish, and olive oil between Group A and Group B. Studies have demonstrated that around 30% of cancers
can be prevented with a diet rich in foods containing polyphenols, n-3 fatty acids, or monounsaturated
fatty acids. A recent study [48] shows that postmenopausal vegetarian women have a lower risk of
developing breast cancer. Fruits, vegetables, legumes, and whole grains have a protective role against
breast cancer, as well as colorectal cancer, lung cancer, stomach cancer, and other chronic conditions
[49,50]. This is because the intestinal microbiota breaks down fiber into short-chain fatty acids, which
helps maintain the proper function of the intestinal epithelium. Organic substances present in plants
that give them color, flavor, and structure have potential anti-tumor effects and act synergistically with
other bioactive substances by inhibiting signal transduction pathways, inducing apoptosis, and
inhibiting the altered expression of oncogenes [51].

Lastly, significant differences between Group A and Group B were also found concerning hormonal
factors such as age at menarche, age at first pregnancy, number of pregnancies and abortions, breast-
feeding duration, menopausal status, and contraceptive use. These findings align with the most recent
literature [21e25]. Having undergone three or more surgical or medical abortions and using two or
more contraceptives had already been highlighted as factors leading to an increased risk of post-
menopausal breast cancer [22]. Interestingly, fertile-age women using intrauterine devices (IUDs) as
local contraceptives for more than 20 years tend to have a lower risk of breast cancer compared to other
women of the same age [22]. Nevertheless, previous studies confirm that the use of oral contraceptives
can significantly increase the risk of breast cancer, even thoughwemust not overlook their benefits [23].

Our study, while providing valuable insights, has certain limitations that should be considered
when interpreting the results. Firstly, the decision to conduct an online study introduces a potential
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selection bias, as it may exclude individuals with limited computer literacy. This choice of study design
could impact the generalizability of our findings, as the sample obtained may not be fully represen-
tative of the entire population.

Secondly, a broader limitation lies in the challenge of obtaining comprehensive genetic information
within the general population. Genetic factors play a significant role in understanding breast cancer
risk, yet our study lacks in-depth exploration in this area. The difficulty of collecting detailed genetic
data on a large scale poses a constraint on the depth of insights we can provide regarding the interplay
between genetics and lifestyle factors. Future research efforts could focus on addressing these limi-
tations to enhance the robustness and applicability of findings in the broader context of breast cancer
risk assessment.

Conclusions

Our investigation places a primary emphasis on adherence to the Mediterranean diet, recognizing
its pivotal role in understanding risk factors crucial for effective breast cancer prevention. Delving into
lifestyle factors, work habits, and exposure to environmental and hormonal influences, our study also
offers a nuanced insight into the distinctions between individuals in the general population and those
with a breast cancer history. This understanding of various risk factors is central to effective prevention.
The recognition of women at high risk is not only crucial for navigating the intricate landscape of breast
cancer but is also fundamental for tailoring personalized preventive strategies. This proactive approach
aligns seamlessly with the evolving paradigm of precision medicine, emphasizing the tailoring of in-
terventions based on an individual's genetic makeup, lifestyle choices, and specific risk factors. Ulti-
mately, this emphasizes the critical role of risk comprehension in shaping effective preventive
measures against breast cancer.
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