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Breast Cancer INCIDENCE

An estimated 19.3 million new cancer cases (18.1 million excluding nonmelanoma skin

cancer) and almost 10.0 million cancer deaths (9.9 million excluding nonmelanoma skin

cancer) occurred in 2020. Female breast cancer (BC) has overcome lung cancer as the

most commonly diagnosed cancer, with an estimated 2.3 million new cases (11.7%),

followed by lung (11.4%), colorectal (10.0%), prostate (7.3%), and stomach (5.6%)

cancers.

• Sung H et al. Global Cancer Statistics 2020: GLOBOCAN Estimates of 

Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA 

Cancer J Clin. 2021 May;71:209-249. 

• CA Cancer J Clin 2021;71:209-249. © 2021 American Cancer Society



BC has shown the highest
incidence of all cancers globally, in
nearly every country in the world,
independently of age.



In Italy, the most
affected age group is
>72.6 years.



FONDAZIONE AIOM: I numeri del cancro in Italia 2020

Excluding non-melanoma skin cancers, in 2020 the

number of new cases of BC registered in Italy was

54,976 (30.3% of all cancers affecting women).

They represent 14.6% of the cancers affecting the

entire population.



Always excluding non-melanoma

skin cancers, BC, in 2020, is the

first among the five most frequent

cancers in women and the most

frequent among the five in the

entire population.

FONDAZIONE AIOM: I numeri del cancro in Italia 2020



If we refer to age instead, BC

represents 41% of cancers that

affect women aged 0-49; 35%

between 50-69 years, 22% over

70 years.

FONDAZIONE AIOM: I numeri del cancro in Italia 2020
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BC SURVIVAL
The 5-year survival of women with BC in Italy is 87%.

In many countries the five-year survival rate for women

diagnosed, according to the TNM classification, with Stage I/II

(small tumours or limited local spread to nodes under the arm)

breast cancer is 80–90%.

For stages III/IV (larger tumours or more distant spread beyond

the breast or to distant organs), the survival rate falls to 24%.



FONDAZIONE AIOM: I numeri del cancro in Italia 2020

BC, in Italy, is the one

with the highest survival

rate.

43% of women with BC

survive after diagnosis.



BC MORTALITY
In women, BC was the leading cause of cancer death (16.1% of all cancer deaths), followed by

lung cancer (12.5%) and colorectal and anus cancers (11.0%).

A decrease in BC mortality is confirmed (less than 6% from 2015 to 2020), attributable to the

greater diffusion of early diagnosis programs and therapeutic advances.

FONDAZIONE AIOM: I numeri del cancro in Italia 2020



BC RISK FACTORS

• Age

• Reproductive Factors

• Hormonal Factors 

• Dietary and Metabolic Factors

• Previous Thoracic Radiotherapy 

• Previous Breast Dysplasia or Neoplasms 

• Family History and Heredity (BRCA1, 
BRCA2, ATM, CHEK2, PALB2, p53, 
PTEN)  



WORK AND BREAST CANCER

The main recognized occupational risk factors are:

- ionizing radiations;

- ethylene oxide (EtO);

- shift/night-work.
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What evidence links ionizing radiation to breast cancer?

Exposure to ionizing radiation (IR) is the best-established and longest-established environmental cause

of human BC in both genders.

No safe dose of radiation has been identified. Repeated low-dose exposures over time may have the same

harmful effects as a single high-dose exposure.

•IR can increase the risk for BC by a number of different mechanisms, including: direct mutagenesis,

genome instability and changes in breast cell micro-environments.

•IR may affects cells directly, can alter the DNA, cell growth and cell-cell interactions of neighboring

cells.

•While exposures to IR from radon gas are not associated with and overall increased risk for BC, there is

a specific association of exposure to radon and increased risk for PR-/ER- BC.
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All types of ionizing radiation are 

carcinogenic to humans (Group 1)”

Ionizing radiation, part 1: X- and gamma-radiation, and neutrons. Overall introduction.

IARC Monogr Eval Carcinog Risks Hum. 2000; 75 Pt 1():35-115.
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In 2008, the IARC classified EtO as a group 1 carcinogen

(carcinogenic to humans), even though they determined that

“There is limited evidence in humans for a causal association of

ethylene oxide with lymphatic and haematopoietic cancers . . .

and breast cancer.” However, the IARC Working Group also

concluded: “There is sufficient evidence in experimental animals

for the carcinogenicity of ethylene oxide” and, “There is strong

evidence that the carcinogenicity of ethylene oxide, a direct-

acting alkylating agent, operates by a genotoxic mechanism.”

The IARC evaluation ended with the following: “In making the

overall evaluation, the Working Group considered that there is

sufficient evidence for the carcinogenicity of ethylene oxide in

experimental animals, and relied heavily on the compelling data

in support of the genotoxic mechanism described above”.

International Agency for Research on Cancer. IARC Monographs on the Evaluation of Carcinogenic Risks to Humans. 

Volume 100:A Review of Human Carcinogens Part F: Chemical Agents and Related Occupations. Lyon, France, 

International Agency for Research on Cancer; World Health Organization; 2012.
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The International Agency for Research on Cancer (IARC)

published its decision to maintain the classification of

night shift work as being “probably carcinogenic to

humans” (Group 2A) in 2019.

This is the second time that IARC has assessed the

carcinogenicity of night shift work. Following the first

assessment in 2007, night work was classified as a group

2A agent. The new evaluation was undertaken to include

the substantial amount of new evidence that has

accumulated over the past 12 years.

https://www.iarc.fr/news-events/iarc-monographs-evaluation-of-the-carcinogenicity-of-night-shift-work/




Pilot study recently conducted in Catania University Hospital

The purpose of this study was to analyze a cohort

of HCW’s, with previous BC, in order to assess

residual working abilities in relation to age and

pathology, considering the return to work as an

important part of the recovery process.



The Policlinc University Hospital «Rodolico-San Marco» is a public

health facility with 2,700 HCWs, including: medical doctors, biologists,

pharmacists, physicists, chemists, nurses, technical-administrative and

support staff.

This is an integrated structure with the University of Catania that

encloses numerous: degree courses; university clinics, specialization

schools professionalizing university courses in the health sector.

The University increases the staff of the hospital by over 2000 units.
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SUBJECTS

The study was conducted in 2018 (from May through October=8 months) and it involved

female HCW’s operating at the Policlinic-University Hospital of Catania (Sicily, Italy).

All HCWs invited to take part in the project were informed about the study's objectives and

procedures.

Adherence to the study was on a voluntary basis. Each subject signed the informed consent.

Ethical approval was not necessary because all medical and instrumental examinations were

performed according to Italian law concerning the protection of workers exposed to

occupational risks (D.Lgs. 81/2008).
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Inclusion criteria: women who had

previously had BC and still in service.

Exclusion criteria: presence of systemic

diseases such as heart disease, diabetes, etc.,

not being retired.

A homogeneous 1:1 matching control HCWs

group was selected for anthropometric

characteristics, work history, etc.



259/29/2021
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Of the 663 (100%) HCWs

subject to mandatory (by

law) health surveillance in

in the period (8 months)

studied, 6% (n=40) had

been affected by BC.

BC diagnoses were made

in the period 2002-2017.

Of the 40 HCWs, only

75% (n=30) agreed to join

the study.
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• Medical records: careful family history, pathological and work history;

• voluptuous habits (alcohol and smoking);

• free time activities;

• oncology diary updated about the latest therapies and monitoring performed;

• genetic, histological and diagnostic imaging tests already made.
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METHODS

Each HCW underwent medical examination and routine laboratory 

tests and a questionnaire on the Work Ability Index (WAI). 
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WAI is an index used to evaluate

an operator's individual work

ability with the aim of determining

working skills according to age,

pathologies, etc. WAI scores were

calculated based on the standard

method provided by the Finnish

Institute of Occupational Health

(FIOH).

7 questions:
1) current working capacity compared with one’s best life 

period (0-10 points); 

2) ability to work in relation to the job requirements (2-10 

points); 

3) diagnosed pathologies (1-7 points);

4) reduction of working capacity due to illness, estimated 

by the individual (1-6 points); 

5) sick leave over the past 12 months (1-6 points); 

6) personal expectations of one's work skills two years 

onwards (1-7 points); 

7) psychological conditions/resources (1-4 points).
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STATISTICAL ANALYSIS
Statistical analysis was carried out with SPSS software.

Descriptive 

statistics

Chi-square test 

(X2) or 

Fisher's exact 

test and 

Student's t test

The appropriate association measures 

were estimated by means of the odds 

ratio (OR; 95% CI). Significant 

factors/variables to the univariate 

analysis and logistic regression models 

were applied. Statistical significance 

was set for p<0.05.

CHARACTERIZATION OF THE 

GROUPS OF SUBJECTS IN THE 

STUDY

COMPARISON BETWEEN 

THE DIFFERENT VARIABLES 

Normality was checked by the Kolmogorov-Smirnov test.
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RESULTS

Statistically significant difference in familiarity

for BC and hormone therapy.

MAIN CHARACTERISTICS OF THE SAMPLE
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RESULTS

From the analysis of the association between BC and 

risk factors, only a significant correlation with shift 

work was observed: OR=1.51, CI 95% (1.47-1.56).

MAIN CHARACTERISTICS OF HCWs’ CASES WITH BC 

AT THE TIME OF DIAGNOSIS
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BC MOLECULAR CLASSIFICATION

Luminal-A Luminal-B Her2+

N° HCW’s 20 (67%) 4 (13%) 6 (20%)
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BC survival has significantly increased due to

scientific and technological evolution in both

diagnostic and therapeutic fields.

However, BC treatments, often used in combination,

have several side effects which, combined to the

effects produced by the disease, may cause

temporary and/or permanent inabilities.

The state of inability raises the question of

reintroducing BC patients to their job, enhancing

the residual working ability. The integration at work

of this group of people causes sub/objective

difficulties, often related to psychological block and

insecurities which, at times, generate in the patient

the idea of refusing to go back to work.
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The results of this study are preliminary

data. Indeed, the study is still in progress:

the sample is expanding but above all, it is

proceeding to evaluate not only the

residual work ability but also the

psychological status. Besides, in addition

to the investigations already carried out,

we will administer validated psychological

tests (i.e. Work health balance and Positive

Affect and Negative Affect Scales-PANAS) in

order to investigate the psychic sphere and

the emotional reactions that correlate the

oncological disease and work of each

HCW.



Morbidity in the upper limbs is one of

the main complications that can

negatively affect one’s working activity

and the quality of life.



39

Arm/shoulder pain, numbness,

limited mobility in the upper limbs

and lymphedema are the main

comorbidities detectable after

therapy.
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NURSES/TECHNICIANS

• Biological

• Shift-work/night-work

• Manual material handling (MMH)

• Ergonomic risks

• patient care risk (safety)=requires

checks on alcohol intake;

• work related stress

MEDICAL DOCTORS/BIOLOGISTS

• Biological

• Shift-work/night-work

• patient care risk (safety)=requires

checks on alcohol intake;

• work related stress

30 May 2021 Slovensko predsedovanje Svetu Evrope

OCCUPATIONAL RISKs in HCWs
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After BC, some HCWs may have difficulty in carrying out some activities.
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Work suitability for the specific task, assigned to HCWs

with previous BC

• Fully fit=11 (37%)

• Eligible with temporary restrictions=19(63%):

• 3 (10%) were absolutely forbidden to manually handle non-self-sufficient patients

(or loads>10kg).

• 14 (47%) were absolutely forbidden to manually handle non-self-sufficient patients

(or loads>10kg) if not properly assisted;

• 1 (3%) was forbidden to carry out activities with a high psycho-physical

commitment (i.e. activities in the ward);

• 1 (3%) was forbidden to carry out activities that required finger precision

movements (i.e. surgical activities).



In the present study, WAI questionnaire

showed lower scores in nurses/technicians

than medical doctors/biologists.

In the same way, a greater absence (number

of days) from work was observed in

nurses/technicians compared to medical

doctors/biologists, also justified by the

different professional risks that see them

perform a physically more demanding job,

such as for example manual handling of loads

and/or patients.
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The results obtained must be considered in the light of the

numerous limitations present in the study:

- reduced sample size;

-study carried out on a single cohort of workers;

-study carried out on highly frequntly checked HCWs;

-study conducted for a limited period of time;

failure to investigate the psychological conditions of workers.

A more extensive analysis on risks, including non-professional

ones, is therefore necessary.

Slovensko predsedovanje Svetu Evrope



DISCUSSION

• A significant variation was also observed in the WAI index score in relation to the type of

treatment: the most disabling one (mastectomy+chemotherapy+radiotherapy) brought about such

massive side effects as to affect working ability. The type of treatment (therapy) received,

significantly influenced recovery times and their return to work.

• About 50% of HCWs at diagnosis had a tumor with a TMN stage in the range 0-1; this is

attributable to the important screening programs implemented in our University Hospital that

allow an increasingly early diagnosis of the disease.

• The sample average age was 54 years (first diagnosis at 45 years), in accordance with the data

from the scientific literature that identifies the post-menopausal age as the most at risk (Oprean et al.. Int J

Environ Res Public Health. 2020.);



DISCUSSION

• 77% of the HCWs were workers operating on 3 shifts (0-24h: 7.00 am-2.00 pm; 2.00 pm-9.00

pm; 9.00 pm-7.00 am);

• From the analysis of the OR it is confirmed that night work appears to be a risk factor for BC

onset in HCWs;

• A greater absence (no. days) from work was observed for nurses/technicians compared to medical

doctors/biologists, also justified by the various occupational risks that see them perform a

physically more demanding job, such as manual handling of loads and/or patients;



DISCUSSION

• From the analysis of the economic impact of the disease, it is highlighted that the average cost of

lost working days amounts approximately to € 9,828.00; while a loss of productivity of about

30% was observed with an annual economic damage of € 32,830.15 which must be calculated for

the remaining years of work.

(The economic data were obtained taking into account the daily cost of a nurse/technician and a

medical doctor/biologist and the percentage of disability assigned).



In Italy, the National Institute of Social Assistance (INPS) recognizes civil invalidity for the cancer

patient (at their request), regardless of the contributions paid and/or being insured.

In particular, according to the Ministerial tables there are three categories, distinguished by

severity of the disease:

11%=for neoplasms (malignant tumor) with a favorable prognosis with modest functional

impairment;

70%=for neoplasms with a favorable prognosis with severe functional impairment;

100%=for malignancies with a negative or possibly poor prognosis despite treatments.

In addition, there is an economic support allowance for the period the patient undergoes

chemotherapy.



The National (Italy) Institute for Insurance against Accidents at Work (INAIL)

List 1: illness whose origin is of high probability

List 2: illness whose origin is of limited probability



Return to work should symbolize a return to normal life and

social reintegration.

The Occupational Physician who knows the professional risks,

the task performed and the workplace, is the only professional

figure who can relate these aspects to the worker's illness, in order

to assess the suitability of the individual worker.

Scientific evidence suggests that a multidisciplinary approach in

managing this type of patient-worker would be preferable; in

addition, occupational health professionals should promote a

healthy lifestyle, encourage rehabilitation and propose solutions to

improve interactions between employees and the workplace.
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HVALA
THANK YOU
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