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Background

✓Several breast cancer (BC) risk stratification models are currently 
available, assessing the impact of well-known non-modifiable (e.g. 
familiarity, prior biopsies, reproductive history, etc.) and potentially 
modifiable risk factors (e.g. body mass index - BMI, physical activity - PA, 
alcohol use, etc.). 

✓In recent years, additional polygenic factors have been included in these 
comprehensive models.

✓Limited evidence quantifying the impact of single parameters is available, 
especially considering the effect of modifiable risk factors.



The Andromeda study

AIM:

✓To estimate the predictive positive values for 
breast cancer - BC of model-based estimates of 
absolute risk, breast density, and life-styles among a 
large perspective cohort of women attending BC 
screening. 

✓To evaluate the accuracy of selected circulating 
microRNAs and SNPs in a nested case-control study.

Recruitment setting: Biella and Turin BC screening 
centres

Study period: from July 2015 to December 2017



Study methodology

ELIGIBILITY CRITERIA

✓Women aged 46-69 years

✓Women attending BC screening examinations in the cities of Turin and Biella, two
Northern Italian cities in Piedmont.

Women who agreed to participate in Andromeda were asked to fill-in a short risk
questionnaire (SRQ) on general BC risk factors, immediately at the enrolment desk.

In addition, they were asked to:

- Complete a longer lifestyle questionnaire (LSQ);

- Undergo anthropometric measurements (height, weight, body composition, and waist
circumference);

- Provide a blood sample for serum, plasma and buffy-coat storing.



Women performing screening mammography in the participating 
centers of Turin and Biella

Consenting women completed a short risk questionnaire (n=26,573) 

Scheduled appointment for 
measuring anthropometric 

parameters (n=13,913) 

Lifestyle questionnaire (LSQ) 
(n=16,921) 

Study methodology
The study flow-chart

Blood samples 
(n=14,302) 

52.3% 53.8% 63.7%



Definition of a comprehensive lifestyle score
Computation of a score based on World Cancer Research 
Fund and the American Institute for Cancer Research 
(WCRF/AICR) guidelines for Breast Cancer

Recommendation Scoring
1) Body fatness. Be as 

lean as possible without 

becoming underweight.

BMI (in kg/m2)

18.5–24.9: 1

25–29.9: 0.5

<18.5 or ≥30: 0

2) Physical activity. Be 

physically active as part 

of your everyday life.

Manual job, or >2 h/wk of vigorous PA, or >30 min/die of 

cycling/sports: 1

15–30 min/d of cycling/sports: 0.5

<15 min/d of cycling/sports: 0

3) Limit consumption of 

energy-dense foods; 

avoid sugary drinks

ED intake (kcal/100 g/die):

≤125: 1

125-175: 0.5

>175 kcal: 0

Sugary drink intake (g/die): 

Never: 1

≤250: 0.5

>250: 0

4) Eat mostly foods of 

plant origin

Fruit and Vegetables (g/die)

≥400: 1

200-400: 0.5

<200 g/d: 0

Dietary fiber intake (g/die): 

≥25: 1

12.5-25: 0.5

<12.5: 0

5) Limit intake of red and 

avoid processed meat

Red meat <500 g/wk and processed meat <3 g/d: 1

Red meat <500 g/wk and processed intake 3-<50 g/d: 0.5

Red meat ≥500 g/wk or processed meat intake ≥50 g/d: 0

6) Limit alcoholic drinks Ethanol intake (g/die):

≤10: 1

10–20: 0.5

>20: 0

7) Breastfeeding Cumulative breastfeeding: 

≥6 months: 1

0-6 months: 0.5

Never: 0

Range: 0-8
Categorization in 4-groups (from the least to the more compliant 
to WCRF recommendations). 



Andromeda population (N=26,573)

N=26,640 (%)
Age 57.7±6.1
Recruitment seat:

Turin

Biella

20,996 (79.0)

5,577   (21.0)
Marital status:

Married

Single

Divorced

Widow

11,689 (69.9)

1,421   (8.5)

2,619   (15.7)

990      (5.9)
Years of study

<7

7-12

≥12

1,284   (5.2)

17,737 (71.6)

5,754   (23.2)

At August 2022, 508 Breast Cancer cases 
occurred among the cohort

✓ 84.3% as invasive lesions and 
the remaining were in situ.

No differences in crude ORs emerged for any 
socio-demographic feature based on cancer 
occurrence, except for:
• Age:  OR 1.03 (CI: 1.01-1.04)
• Recruitment seat: 

- Turin: ref.
- Biella: OR 0.69 (CI: 0.54-0.88)

Participants general 
characteristics at baseline



Short questionnaire within Andromeda cohort

Questionnaire structure

➢General information

➢Personal clinical history (familiarity of BC, 
prior biopsies, current/previous hormonal 
replacement therapy, contraceptive history)

➢Hormonal and reproductive history (age at 
menarche, age at first child, menopause) 

➢Habits at 30-39 years (working and leisure 
PA, alcohol intake) 

N (%)
Familiarity 1 3,172 (12.6)

2 or more 475 (1.9)
None 21,236 (84.7)

Not remember 185 (0.7)
Prior biopsies 0 21,736 (81.6)

1 2,618 (9.8)
2+ 2,286 (8.6)

Age at first child ≤19 years 1,456 (7.4)
20-24 5,814 (29.4)       
25-29 6,207 (31.3)

≥30 6,319 (31.9)
Age at menarche

≤11 years 6,228 (24.8)
12-13 12,611 (50.30)

≥14 6,074 (24.2)       
Menopause No 3,902 (15.6)       

Yes 19,852 (79.2)
Perimenopause 1,317 (5.2)      

Hormonal Replacement 

Therapy

No 22,276 (95.8)
Yes 979 (4.2)

Hormonal contraceptive No 7,169  (43.11)
Yes 9,459 (56.9)



Model considering the non-modifiable risk factors

A logistic regression was 
performed accounted 
exclusively for non-
modifiable risk factors 
gathered from the brief 
questionnaire (completed 
by all participants).



Anthropometric parameters

✓ 13,913 (52.2%) women performed the 
anthropometric assessment performing a 
Bioelectrical Impedance Analysis using a digital 
scale (Tanita).

✓No differences in the anthropometric assessment 
uptake emerged by BC occurrence (p=0.51)

Anthropometric status in the cohort
N=13,913 (%)

BMI 25.5±5.2

Waist circumference 86.5±13.0

Fat mass (as %)

Healthy

Overfat

Obese

8,189 (59.7)

3,130 (22.8)

2,383 (17.4)

Visceral fat*

Healthy

At-risk

6,628 (88.8)

840 (11.2)

Crude ORs for the association with BC occurrence:
BMI: 1.00 (CI: 0.99-1.02)

Waist circumference: 1.02 (CI: 1.01-1.03)
Fat mass composition: 1.04 (CI: 1.01-1.06)

Visceral fat: 1.71 (CI: 1.12-2.59)

*Visceral fat was automatically measured by Tanita, available only for Turin participants (n=7,468)



Long questionnaire on lifestyles

✓16,921 (63.5%) women returned the paper 
questionnaire (at least partial completion) or 
completed it online.

✓Completion rate did not vary by cancer occurrence 
(p=0.687)

✓Assessed lifestyles: PA, diet, alcohol intake, 
breastfeeding, and concomitant diseases. 

✓No single lifestyle was associated to BC →
definition of a combined score (lifestyle pattern)

N (%)
Occupational PA level Low

Intermediate

High

12,566 (74.4)

2,965 (17.5)

1,365 (8.1)

Leisure weekly PA h/week 8.1±6.0
Vigorous PA (by week) <2/h

≥2/h

11,141 (67.1)

5,472   (32.94)

Fruits and vegetables daily intake <200/g

200-400 g

≥ 400 g

1,042 (6.4)

4,041 (24.9)

11,180 (68.7)

Total daily fiber intake <12.5 g

12.5-25 g

≥25g

2,279 (13.4)

9,773 (57.5)

4,952 (29.1)

Weekly red and processed meat 

intake

Red ≥500 g or processed ≥ 50 g

Red <500 g & processed 3-50 g

Red <500 g & processed <3 g

1,360 (8.9)

9,782 (63.9)

4,165 (27.2)

Energy dense food intake 

(kcal/g/week)

>175

125-175

≤125

4,253 (25.0)

8,077 (47.5)

4,675 (27.5)

Sugary drinks (g/week) >250

0-250

Never

650 (3.9)

11,603 (69.0)

4,552 (27.1)

Alcohol intake (g/die) >20

10-20

≤10

3,357 (19.9)

3,367 (19.9)

10,169 (60.2)

Breastfeeding Never

0-6 months

≥6 months

3,940 (28.9)

3,392 (24.9)

6,305 (46.2)

Smoking Never

Former

Current

8,055 (49.3)      

4,531 (27.7)          

3,756 (23.0)

Lifestyles among the cohort



Score WCRF in the Andromeda cohort

Mean total score: 5.4±1.1

➢4-group categorization (0-3) 

➢Women within the highest categories of the score were more 
likely to:

✓Be in pre-menopausal status

✓Have a higher educational level

✓Be non-smokers

✓No difference in score distribution by age or center of 
recruitment.

N (%)
0 5,162 (30.3)
1 4,493 (26.4)
2 3,123 (18.3)
3 4,255 (25.0)

Association between WCRF score and 
BC occurrence



Testing a comprehensive model

Including in the model 
non-modifiable and 
modifiable risk factors 
emerging from previous 
uni-variate analyses.
N=12,337



Discussion and conclusions

• General characteristics of the cohort considering modifiable factors 
underlined a large space of improvement in terms of primary prevention.

▪ BMI: 28.2% overweight, 17.0% obese

▪ Waist circumference: 24.3% 80-88 cm; 43.0% 88+

▪ WCRF score: 56.7% of women in the least two compliant groups.

▪ Smoking: 19.3% current smokers

Cancer screening can represent an ideal setting for intercepting women
and tackle their at risk behaviors



Discussion and conclusions

✓Lifestyles as well as anthropometric measures (modifiable risk factors) were 
variably associated to BC, besides the classical non-modifiable risk factors 
considered (e.g. familiarity, previous biopsies, age). 

✓From univariate analysis the protective role of WCRF compliance emerged, 
especially considering the category with the highest compliance to WCRF 
recommendations, even if this effect was not evident at multivariate analysis.

✓The strong association between BC and waist circumference was maintained at 
multivariable analysis, especially for women with a circumference ≥88 cm.

✓Visceral fat (as measured with bio-impedance) was available exclusively for 
women recruited in Turin. However, it emerged both at univariate and at 
multivariable analysis for its strong association with BC.



Discussion and conclusions

Future directions: 

✓To further update the cohort to individuate new BC cases, other incident cancers or non-communicable 
diseases.

✓To test the associations with other comprehensive classifications (e.g. Italian Mediterranean index, 
Dietary inflammatory index, etc.). 

STRENGHTS
Prospective study design

Use a detailed questionnaire for investigating 
current lifestyles (PA and diet).

Definition of comprehensive lifestyle patterns, as 
the compliance to WCRF recommendations.

LIMITATIONS
Constrained completeness of the entire long-

questionnaire (around 60% of initial 
participants)

Self-reported information, and high 
commitment required to respondents 

(especially for the completion of diet items)
The questionnaire mainly investigated current 

habits (shortage of information on habits in 
younger age).
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