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Abstract: Breast cancer (BrC) treatment can produce disabilities that often impact the quality of
daily life and impact the social and working relationships of the patient. This paper looked into the
remaining work ability in a group of female healthcare personnel (HCPs) with BrC in Southern Italy.
Each HCP was subjected to a medical check, routine blood tests, and a questionnaire on the work
ability index (WAI). Of 980 (100%) HCWs undergoing health control, 6% (1 = 54) had experienced
BRC, and only 66.6% (n = 36) agreed to take part in the study. A total of 28 (78%) were on night shifts.
The WAI score was quite low in 5 (13.8%) cases, moderate in 10 (27.7%) cases, good in 14 (38.8%)
cases, and excellent in 7 (19.5%) HCWs. Among all health figures, in nurses as well as technical staff,
lower WAL scores were observed. HCWs reported various comorbidities, which affected WAI score,
such as limited mobility in the upper limbs, arm/shoulder pain, numbness, and lymphoedema. The
main complication that negatively affects any work activity is the morbidity in the upper limbs. This
seems to affect the ability to perform tasks, and the re-entry to work is highlighted on sick leave days.

Keywords: breast cancer; HCWs; occupational medicine; work ability

1. Introduction

Breast cancer (BrC) is one of the most widespread health issues worldwide [1,2],
covering 30% of cancers in women in Italy [2-5].

It is also known as the second cause of death in developed countries and the third
main cause of death in less developed countries [4]. In 2019, about 53,000 new cases of
female BrC were diagnosed in Italy [5]. According to the World Health Organization
(WHO) prediction, up to 2.3 million women will be diagnosed with BrC by 2050 [2,6]. BrC
represented the first cause of death in the different age spans of life, accounting for 28%
before the age of 50 years, 21% ranging between 50 and 69 years, and 14% after the age of
70 years [5]. Today’s, average survival, 5 years after the diagnosis, is 87%, while 10 years
after the diagnosis, the average survival is 80% in all cases [5].

Early BrC is considered potentially treatable. Therapy progressed remarkably in
the last few years, with less ICUs occupied, both for locoregional and systemic therapy;
avoiding overtreatment, but also undertreatment, is often preferred as a protocol choice [7].
BrC is very often disabling from the working point of view, in particular, it may impair
patients ability to meet the physical and mental demands of a job. Return to work after
cancer treatment is an important event for the patients. It is a considerable sign of recovery
for patients and is often experienced as a transition from considering oneself a patient to
functioning normally again [7].
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Several factors affect the BrC incidence: lifestyle; increased life expectancy; changes in
reproductive patterns; increasing obesity; the socio-cultural impact; and improved early
diagnosis, mainly due to efficient screening protocols [5-9].

Several occupational risk factors are recognized for BrC, and these are often present in
healthcare facilities: ionizing radiation, ethylene oxide, and shift/night/work [9-18].

According to the scientific population, correlations exist between night shift work and
an increased incidence of BrC [19,20]. Indeed, night work is classified by the International
Agency for Research on Cancer (IARC) as a Group 2A probable human carcinogen [9,11,16],
in that it is capable of disrupting the normal heart rhythm [21-24].

BrC therapy frequently means surgical treatment combined with chemo- and radio-
therapy [25]. These last are particularly destructive, as they often cause localized and
systemic impairment, which also cause severe disabilities [25]. Infirmities resulting from
BrC therapy frequently worsen patients” quality of life and impact both social and working
life [26-30].

Several surveys already pinpointed that BrC women patients in lower working classes
need longer resting periods from work and show a greater loss of working skills [31,32].

The present study explored the remaining work ability in a set of female healthcare
personnel (HCPs) with BrC in Southern Italy.

2. Materials and Methods

This retrospective case control study was carried out in 2019-2020 and involved
previously (in the last 20 years) BrC-diagnosed female HCPs operating at a hospital in
Southern Italy.

Exclusion criteria were: being affected by other systemic pathologies, such as car-
diovascular, metabolic disease, and not being retired. HCPs invited to participate in the
present study were informed about aims and procedures. Subjects voluntarily adhered to
the study by signing an informed consent. The study was directed in line with Helsinki
Declaration guidelines and while the occupational physician was performing his/her duty
according to the Italian law decree 81/2008 [33,34].

For each participant, family, medical, and work histories were carefully carried out
to highlight any work-related exposure that potentially fostered the onset of cancer. We
investigated demographic factors and lifestyle-related risk elements of each participant,
and the activities they participated in during their spare time were also taken into account.

Furthermore, the oncology agenda was asked of each participant, updated to the latest
treatment, as well as the latest checks performed, such as the genetic, histological, and diag-
nostic imaging tests [4,35]. During the medical examination, parameters such as body mass
index (BMI), smoking habit, alcohol habit (almost 1 glass of alcoholic beverage per day),
workplace, parity, family history of BrC, hormonal therapy (progestin or estroprogrestinic
contraceptive therapy), and breastfeeding were detected.

Each participant was subjected to medical check, routine lab tests, and a questionnaire
on their work ability index (WAI) [36].

The WAL is an index used to evaluate an operator’s individual work ability so as to
establish working skills according to age, pathologies, etc. [37]. The calculation of the WAI
scores was founded on the Finnish Institute of Occupational Health (FIOH) protocol [37,38].
The WAI answers 7 questions looking into the extents below: (0-10 points) present working
capacity compared with one’s best life period; (2-10 points) ability to work concerning the
job requirements; (1-7 points) diagnosed pathologies; (1-6 points) reduction in working
capacity due to illness, estimated by the individual; (1-6 points) sick leave over the past
12 months; (1-7 points) personal expectations of one’s work skills two years onwards;
(1-4 points) psychological conditions/resources [39—41]. WAI score (7—49) may be: low
(7-27 score); moderate (28-36 score); good (3743 score); or excellent (44-49 score) [36,37,40].

A control group of HCPs, in the same hospital, was arranged for anthropometrical
characteristics, job career, workplace, and habits. The control group consisted of women
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without previous BrC diagnosis and still in service. The exclusion criteria were the same as
the observational group.

Statistical Analysis

The collected data were included in a bespoke database. Descriptive statistics were
carried out to describe the sample of the study. Data were tested for normality with the
Kolmogorov-Smirnov test. All variables were not normally distributed. The association
between the different variables was analyzed with the chi-square test (X;) or Fisher’s exact
test, and Student’s t-test. The suitable relationship measures were assessed through the
odds ratio (OR; 95% CI). The significant variables of the univariate analysis and logistic
regression models were used. The variables were considered statistically significant when
p < 0.05. Statistical study was carried out with SPSS software (IBM SPSS Statistics for
Windows, Version 23.0. Armonk, NY, USA: IBM Corp).

3. Results

Out of the 980 (100%), HCPs being health checked in 2019-2020, 54 (5.5%) suffered
from BrC (inclusion criteria). BrC identifies were set in the 20022019 period.

A total of 36 of these 54 HCPs (66.6%) agreed to take part in the study. Out of the
18 HCWs who did not belong in the study, 11 (61%) refused for work for reasons that are
due to lack of time, and 7 (39%) did not want to retrace a dramatic episode in their lives
(see Figure 1).

FEMALE HEALTH CARE WORKERS
(HCW'S) SUBJECT TO MEDICAL
EXAMINATION IN THE PERIOD 2019-2020
N=980 (100%)

HCW'S WHO DID NOT PRESENTED
INCLUSION CRITERIA N=926 (94%)

HCW'S WHO PRESENTED INCLUSION
CRITERIA N=34 (6%)

HCW’S WHO DID NOT JOIN THE STUDY
N=18(33.3%)

HCW’S WITH PREGRESS BC N=36 (100%) HCW’'S CONTROL GROUP N=36 (100%)

S
B —

Figure 1. Flow chart of the sample studied.

Participants were, on average, 52.9 &= 7.3 years old, with a service duration of 26.2 £ 7.4 yrs.
The BMI average was 25.3 £ 4.8, equivalent to obesity. Most of the participants were nurses
in both groups. Five HCPs (13.5%) were still in the fertile period; among controls there
were four (11.3%) in the fertile period. The average number of children was 2.04 £ 0.55
in cases and 2.22 £ 1.31 in the control group. The sample characteristics are described in
Table 1.
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Table 1. Sample main characteristics.

Cases with Prior Control Group Val

BrC 36 (100%) 36 (100%) p-vatue
Average age (yrs) 529 +7.29 53.7+£7 n.s.
Age (at the time of diagnosis) 452 +72 - n.c.
Menarche (age) 11.8 +1.09 11.7+1.2 n.s.
Menopause (age) 447 £49 442 £4.7 n.s.
Service duration (yrs) 261 4+75 259 + 6.7 n.s.
Job time (yrs-at diagnosis) 17.7 £ 8.8 157+ 7.1 n.s.
Shift workers 28 (78%) 20 (55.6%) n.s.
BMI mean (kg/m?) 2534+ 4.8 251427 ns.
BMI < 18.5 5 (14%) 7 (19% ns.
BMI 18.5-24.9 12 (33%) 6 (17%) n.s.
BMI 25-29.9 15 (42%) 17 (47%) n.s.
BMI > 30 4 (11%) 6 (17%) ns
Smokers 7 (19.4%) 5 (13.8%) n.s.
Cigarette packages/year 145+25 15.1+2.1 n.s.
Daily alcohol intake (1 glass per day) 2 (5.5%) 3 (8.3%) ns.
Medical Doctors/biologists 15 (41.6%) 14 (38.8%) n.s.
Nurses/technicians 21 (58.4%) 22 (61.1%) n.s.
Surgical area 10 (28%) 9 (25%) n.s.
Medical area 14 (39%) 16 (44.4%) n.s.
Service area 12 (33.3%) 11 (30.6%) n.s.
Nulliparous 11(30.5%) 9 (25%) n.s.

BrC family history 11 (30.5%) 2 (5.5%) p <0.05

Hormonal contraception 13 (36.1%) 0 p <0.05
Breastfeeding 22/25 (61.1%) 18/27 (50%) n.s.

n.s. not significant, n.c. not calculable.

There resulted a statistically significant difference between the cases and the controls
in the family history for BrC and the hormone therapy. When diagnosed, the HPCs” mean
age was about 45 years, and the mean service career was 17 years. Most cases were shift
workers, including night workers, and most of them used oral birth control devices.

The workplace risk assessment identified the following health risks for cases: 36 (100%)
biological risk; 13 (36%) video display units; 21 (58%) hand lifting of patients/load; and 28
(78%) night shift work. Anyone was exposed to chemical carcinogens, by their knowledge.

Studying the risks, only a significant correlation with night shift work was found:
OR = 1.51, CI 95% (1.47-1.56).

The investigation of health records concerning BrC exhibited that the majority of cases
had BrC histologically classified as Luminal-A (ER+ and/or PgR +HER2—).

Luminal-A type, quadrantectomy, lymphadenectomy, chemotherapy, and radiother-
apy prevail in cases of BrC. Table 2 reports the therapy adopted concerning the histological
classification.

Table 2. Therapy performed in relation to the cancer histological classification.

Luminal-A Luminal-B Her 2+
NF° cases 24 (67%) 4 (11%) 8 (22%)
MCT 5 (21%) 0 5 (62.5%)
QDCT 19 (79%) 4 (100%) 3 (37.5%)
LMCT 12 (50%) 4 (100%) 6 (75%)
cTP / / /
RDT 4 (16%) / /
CTP and RDT 20 (84%) 4 (100%) 8 (100%)

Quadrantectomy = QDCT; chemotherapy = CTP; radiotherapy = RDT; lymphadenectomy = LMCT; and mastec-
tomy = MCT.
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According to the tumor—nodes-metastasis (TNM) classification [42], stages I and IIA
were luckily the most frequent. Table 3 shows the subdivision of the sample according to
the TNM classification.

Table 3. TNM staging and classification of the case with BrC.

STAGE 0 Tis NO MO 4 (11%)
STAGEI T1 NO MO 11 (30.5%)
TO N1 MO /
STAGETI A T1 N1 MO 8 (22%)
™ NO MO 2 (5%)
™ N1 MO 4 (11%)
STAGEIIB e NO MO 3 (8.3%)
TO N2 MO /
T1 N2 MO 2 (5%)
STAGEII A ™ N2 MO 1(2.7%)
e N1, N2 MO 1(2.7%)
STAGE III B T4 N1, N2, N3 MO /
STAGE III C Any T N3 MO /
STAGE IV Any T Any N M1 1(2.7%)

Only 14 (38.8%) cases had a follow-up with periodic checks every 6 months; 19 HCWs
(53%) had BrC over 5 years before and were currently under screening protocols. When
the questionnaire was given, one case was under chemotherapy again, with distant lymph
node and bone metastases.

All 36 (100%) cases had gone back to work. The mean number of days of absence
from work was 155.8 &+ 205.4 days for nurses/technicians, compared to 128.2 £ 239.7 days
for doctors/biologists. Comparing the return to work of nurses/technicians with medi-
cal/biologists, the first required an average longer time, but not statistically significant,
compared to the latter.

WAL average score was good in cases with BrC (37.16 £ 7.6), but lower than those
with the control group (38.2 &= 7.7). Table 4 reports the results of the WAI questionnaire to
the treatment chosen. The figures observed in BrC subjects were significantly lower than
those found in the control group. Therefore, HCPs group with previous BrC, had had a
good functional recovery.

Table 4. Results of the WAI questionnaire in relation to the treatment adopted on cases with BrC.

WAI Score 7-27 28-36 37-43 44-49
(Low) (Moderate) (Good) (Excellent)
QDCT + CTP/RDT - 2 (6%) 3 (8%) 4 (11%)
QDCT + RDT - 2 (6%) 2 (6%)
QDCT + CTP - - - -
QDCT + CTP/RDT + LMCT 4 (11%) 5 (14%) 4 (11%) -
QDCT + RDT + LMCT - - - -
MCT + CTP - - - -
MCT + CTP/RDT + LMCT 3 (8%) 6(16%) - -
MCT + LMTC - - - -
MCT + CTP/RDT 1(3%) - - -
MCT + RDT - - - -
MCT + LMCT + RDT - - - -
TOTAL STUDY GROUP 8 (22%) * 13 (33%) * 9 (23%) * 8 (22%) *
CONTROL GROUP 2 (6%) * 6 (16%) * 20 (51%) * 9 (23%) *

* Significantly for p < 0.5, quadrantectomy = QDCT; chemotherapy = CTP; radiotherapy = RDT;
lymphadenectomy = LMCT; and mastectomy = MCT.
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From the data analysis, it is observed that HCPs who underwent mastectomy (n = 10)
had a lower WAI score than those who had a quadrantectomy (n = 26); moreover, only 4
(12%) HCPs were treated with quadrantectomy and underwent radiotherapy. The results
of the WAI score of the last group were greater than 50% of the total values. Furthermore,
the subjects undergoing quadrantectomy + chemo/radiotherapy had a higher WAI score
than those who had the mastectomy + chemo/radiotherapy. HCPs who underwent lym-
phadenectomy in addition to the main surgical treatment showed WAI scores less than 50%
of the values.

The nurses and technical staff revealed lower WAI scores than other health workers.
Limited mobility in the upper limbs, arm/shoulder pain, numbness, and lymphoedema
were the main comorbidities denounced by the HCPs that affected WAI score.

4. Discussion

The purpose of this survey was to analyze a group of HCPs with prior BrC, to assess
residual working skills concerning age and pathology, considering the return to work as an
important part of the recovery process.

The mean age of the diagnosed sample was around 46 years, following the scientific
literature data, which identifies the post-menopausal age as the most at risk [31].

From the analysis of the sample, 78% of the cases were shift workers. Lifestyle-related
risk habits, such as alcohol and smoking, were not very significant, probably because of the
low occurrence in the sample.

As in the literature, the OR analysis confirms that night work seems to be a BrC risk
factor [43-45], according to the IARC, which claims that night shift work is likely to be
carcinogenic to humans (Group 2 A) [16].

Nurses and technicians revealed a higher frequency of BrC than other healthcare
operators. They remained absent from work for longer periods than doctors/biologists.
As it turns out, the professional risks nurses run are different, that is, they carry out more
physically demanding jobs, such as manual handling of loads, lifting, replacing, etc. [31,32].
The results of WAI questionnaire analysis confirm higher scores in doctors and biologists
than nurses and technicians.

A significant variation was also seen in the WAI index score regarding the type of
treatment: the most incapacitating one (mastectomy + chemotherapy + radiotherapy) led
to a huge presence of side effects that affected the working ability. The type of treatment
received, surgery, radiotherapy, chemotherapy, and hormone therapy, significantly affected
recovery times and their going back to work; according to Gregorowitsch et al., (2019),
patients reported a severely reduced working capacity during BrC treatment and further
reduced when undergoing chemotherapy or lymphadenectomy [7,46]. It turned out that
chemotherapy was the most incapacitating treatment, prolonging the sick leave because of
its side effects.

Limited mobility in the upper limbs, arm/shoulder pain, numbness, and lymphoedema
are the main comorbidities detectable after therapy [47,48]. They seem to impact the return
to work, which is evident in the sick leave days and in the ability to perform one’s job [49].
Only a few studies analyzed residual working skills upon returning to work [49]. Post-
surgical pain, rotator cuff disease, adhesive capsulitis, arthralgias, cervical radiculopathy,
brachial plexopathy, mononeuropathy, postmastectomy pain syndrome, lymphedema, axil-
lary web syndrome, deep vein thrombosis, and cellulitis commonly cause upper body pain
and dysfunction in BrC. Diagnostic specificity is a key first step to safely and effectively
restoring the function and quality of life of BrC survivors [50].

Limited mobility in the upper limbs, arm/shoulder pain, numbness, and lymphoedema
are the main comorbidities reported by the HCPs (n = 16) undergoing lymphadenectomy,
with a negative impact on everyday life activities, as well the psychological sphere and
their working activities. Morbidity in the upper limbs is one of the main complications that
can negatively impact working activity, the psychosocial sphere, and generally the quality
of life [44,50] of workers.
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Since our participants fell in the economically active domain, an early return, apart
from helping the recovery of the worker’s health conditions, would further aggravate her
workability.

About half of our cases had a stage of cancer 0-1 at diagnosis time. We may deduce
this is the result of important screening protocols that, over the years, allowed us to realize
a diagnosis of the pathology at an increasingly earlier stage.

We know that the work ability of cancer patients is severely impaired in the first
months after the first day of sick leave, but it significantly improves in the following
months. Self-assessed work ability after 6 months proved to be a strong predictor of later
return to work in cancer survivors independently of age and therapy [51].

Scientific data suggest that a multidisciplinary approach is to be preferred. Occu-
pational health doctors should take note of individual and collective risk assessments,
promote a healthy lifestyle before and after sick leave, as well propose rehabilitation and
solutions to improve the interactions between employees and the work milieu [17,52,53].

Encouraging patients with low-stage diagnoses to return to work would be advisable,
enhancing their quality of life and reducing days of sick leave and requests for disability
pension. High-stage patients might take more time to recover from chemotherapy; however,
they should be encouraged if their general condition allows for it [17,26,54].

The strengths of the study were having made a contribution regarding the type of
treatment and WAI. The study costs were very low, so the study can be reproduced on any
operational context without spending problems.

The weaknesses of the research were the sample size, as it was small and consisted
mainly of well-educated people. Only a questionnaire was used to assess work ability. Only
Caucasian women, predominately well-educated, were present in the sample. However,
the results provide initial evidence of a relationship between BrC and shift work. Future
studies should include larger and more diverse samples.

5. Conclusions

In conclusion, the type of treatment received, surgery, radiotherapy, chemotherapy,
and hormone therapy, significantly affected the recovery times of patients and their going
back to work. The relationship between shift work, including night work, and BrC inception
is confirmed also by this study. Additionally, it is important to return to work as soon
as possible, as for the worker it means a return to normal life and social reintegration.
Occupational physicians can improve their key role at the workplace and in society [26].
Early diagnosis results in less disturbing procedures and also in the possibility of ruling out
highly incapacitating treatments, such as chemotherapy [25,42]. This is emphasized in our
study by significantly higher WAI scores when less aggressive treatment is administered.
Higher residual working abilities are making an earlier return of BrC female patients to
their work environment possible.

Author Contributions: Conceptualization, EV. and V.R.; data curation, EV.; formal analysis, L.C. and
S.M.; investigation, FV.,, V.F. and L.C.; methodology, S.M.; project administration, V.R.; resources, V.F.
and V.R,; software, EV,, L.C. and E.V,; supervision, VR, A.S. and E.V,; validation, L.C., VR. and E.C;;
visualization, V.F. and S.M.; writing—original draft, F.V.; writing—review and editing, EV,, VR, E.C.
and E.V. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki. The study was conducted during the activities of the occupational physician according
to the Italian legislative decree 81/2008.

Informed Consent Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.



Int. |. Environ. Res. Public Health 2022, 19, 10835 8 of 10

References

1.

10.

11.

12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

Clegg, L.X.; Reichman, M.E.; Miller, B.A.; Hankey, B.F; Singh, G.K.; Lin, Y.D. Impact of socioeconomic status on cancer incidence
and stage at diagnosis: Selected findings from the surveillance, epidemiology, and end results: National longitudinal mortality
study. Cancer Causes Control 2009, 20, 417-435. [CrossRef] [PubMed]

Shamshirian, A.; Heydari, K.; Shams, Z.; Aref, A.R.; Shamshirian, D.; Tamtaji, O.R.; Asemi, Z.; Shojaie, L.; Mirzaei, H,;
Mohammadi, N.; et al. Breast cancer risk factors in Iran: A systematic review & meta-analysis. Horm. Mol. Biol. Clin. Investig.
2020, 41, 4.

Harris, J.; Lippman, M.; Morrow, M.; Osborne, C. Diseases of the Breast, 5th ed.; Wolters Kluwer/Lippincott Williams & Wilkins
Health: Philadelphia, PA, USA, 2014.

Fitzmaurice, C.; Dicker, D.; Pain, A.; Hamavid, H.; Moradi-Lakeh, M.; MacIntyre, M.E. The global burden of cancer. JAMA Oncol.
2015, 1, 505-527. [PubMed]

Fondazione AIOM (Italian Association of Medical Oncology)-AIRTUM. 2019. Available online: https://www.fondazioneaiom.
it/ presentato-al-ministero-della-salute-il-volume-sui-numeri-del-cancro-frutto-della-collaborazione-tra-aiom-airtum-
fondazione-aiom-passi-passi-dargento-e-siapec-iap/ (accessed on 15 May 2020).

Hortobagyi, G.N.; de la Garza Salazar, J.; Pritchard, K.; Amadori, D.; Haidinger, R.; Hudis, C.A. The global breast cancer burden:
Variations in epidemiology and survival. Clin. Breast Cancer 2005, 6, 391-401. [CrossRef]

Gregorowitsch, M.L.; van den Bongard, H.J.G.D.; Couwenberg, A.M.; Young-Afat, D.A.; Haaring, C.; Van Dalen, T,
Schoenmaeckers, E.J.P.; Agterof, M.].; Baas, 1.O.; Sier, M.F,; et al. Self-reported work ability in breast cancer survivors; a
prospective cohort study in The Netherlands. Breast 2019, 48, 45-53. [CrossRef]

ISTAT-The Italian Institute of Statistics. Available online: www.demo.istat.it (accessed on 20 June 2020).

Lee, HEE,; Lee, J.; Jang, TW.; Kim, I.A.; Park, J.; Song, J. The relationship between night work and breast cancer. Ann. Occup.
Environ. Med. 2018, 30, 11. [CrossRef]

Bachelet, D.; Verner, M.A.; Neri, M.; Duverger, E.C.; Charlier, C.; Arveux, P; Haddad, S.; Guénel, P. Breast Cancer and Exposure
to Organochlorines in the CECILE Study: Associations with Plasma Levels Measured at the Time of Diagnosis and Estimated
during Adolescence. Int. |. Environ. Res. Public Health 2019, 16, 271. [CrossRef]

Cordina-Duverger, E.; Menegaux, F; Popa, A.; Rabstein, S.; Harth, V.; Pesch, B.; Briining, T.; Fritschi, L.; Glass, D.C,;
Heyworth, J.S.; et al. Night shift work and breast cancer: A pooled analysis of population-based case-control studies with
complete work history. Eur. J. Epidemiol. 2018, 33, 369-379. [CrossRef]

IARC Monografie Volume 60. Some Industrial Chemicals; IARC: Lyon, France, 1994.

IARC Monografie Volume 75. Ionizing Radiation, Part 1: X- and Gamma (y)-Radiation, and Neutrons; IARC: Lyon, France, 2000.
IARC Monografie Volume 97. 1,3-Butadiene, Ethylene Oxide and Vinyl Halides (Vinyl Fluoride, Vinyl Chloride and Vinyl Bromide); IARC:
Lyon, France, 2008.

IARC Monografie Volume 100F. Chemical Agents and Related Occupations; IARC: Lyon, France, 2012.

IARC Monographs Volume 124. Carcinogenicity of Night Shift Work; IARC: Lyon, France, 2019.

Rapisarda, V.; Ledda, C., 3rd. Etnean Occupational Medicine Workshop-Breast Cancer and Work. Cancers 2020, 12, 1925.
[CrossRef]

Leonardi, G.C.; Rapisarda, V.; Marconi, A.; Scalisi, A.; Catalano, F,; Proietti, L.; Travali, S.; Libra, M.; Fenga, C. Correlation of the
risk of breast cancer and disruption of the circadian rhythm (Review). Oncol. Rep. 2012, 28, 418-428. [CrossRef]

Bracci, M.; Copertaro, A.; Ciarapica, V.; Barbaresi, M.; Esposito, S.; Albanesi, A.; Valentino, M.; Ledda, C.; Rapisarda, V.;
Santarelli, L. NOCTURNIN Gene Diurnal Variation in Healthy Volunteers and Expression Levels in Shift Workers. Biomed. Res.
Int. 2019, 2019, 7582734. [CrossRef] [PubMed]

Bracci, M.; Ciarapica, V.; Zabaleta, M.E.; Tartaglione, M.F,; Pirozzi, S.; Giuliani, L.; Piva, F; Valentino, M.; Ledda, C,;
Rapisarda, V; et al. BRCA1 and BRCA2 Gene Expression: Diurnal Variability and Influence of Shift Work. Cancers 2019, 11, 1146.
[CrossRef]

Manzella, N.; Bracci, M.; Strafella, E.; Staffolani, S.; Ciarapica, V.; Copertaro, A.; Rapisarda, V.; Ledda, C.; Amati, M,;
Valentino, M.; et al. Circadian Modulation of 8-Oxoguanine DNA Damage Repair. Sci. Rep. 2015, 5, 13752. [CrossRef]
Manzella, N.; Bracci, M.; Ciarapica, V.; Staffolani, S.; Strafella, E.; Rapisarda, V.; Valentino, M.; Amati, M.; Copertaro, A.;
Santarelli, L. Circadian gene expression and extremely low-frequency magnetic fields: An in vitro study. Bioelectromagnetics 2015,
36, 294-301. [CrossRef] [PubMed]

Bracci, M.; Manzella, N.; Copertaro, A.; Staffolani, S.; Strafella, E.; Barbaresi, M.; Copertaro, B.; Rapisarda, V.; Valentino, M.;
Santarelli, L. Rotating-shift nurses after a day off: Peripheral clock gene expression, urinary melatonin, and serum 17-3-estradiol
levels. Scand. |. Work Environ. Health 2014, 40, 295-304. [CrossRef] [PubMed]

Bracci, M.; Copertaro, A.; Manzella, N.; Staffolani, S.; Strafella, E.; Nocchi, L.; Barbaresi, M.; Copertaro, B.; Rapisarda, V.;
Valentino, M.; et al. Influence of night-shift and napping at work on urinary melatonin, 17-3-estradiol and clock gene expression
in pre-menopausal nurses. J. Biol. Regul. Homeost. Agents 2013, 27, 267-274.

Moo, T.A,; Sanford, R.; Dang, C.; Morrow, M. Overview of Breast Cancer Therapy. PET Clin. 2018, 13, 339-354. [CrossRef]
Campagna, M.; Loscerbo, R.; Pilia, I.; Meloni, F. Return to Work of Breast Cancer Survivors: Perspectives and Challenges for
Occupational Physicians. Cancers 2020, 12, 355. [CrossRef]


http://doi.org/10.1007/s10552-008-9256-0
http://www.ncbi.nlm.nih.gov/pubmed/19002764
http://www.ncbi.nlm.nih.gov/pubmed/26181261
https://www.fondazioneaiom.it/presentato-al-ministero-della-salute-il-volume-sui-numeri-del-cancro-frutto-della-collaborazione-tra-aiom-airtum-fondazione-aiom-passi-passi-dargento-e-siapec-iap/
https://www.fondazioneaiom.it/presentato-al-ministero-della-salute-il-volume-sui-numeri-del-cancro-frutto-della-collaborazione-tra-aiom-airtum-fondazione-aiom-passi-passi-dargento-e-siapec-iap/
https://www.fondazioneaiom.it/presentato-al-ministero-della-salute-il-volume-sui-numeri-del-cancro-frutto-della-collaborazione-tra-aiom-airtum-fondazione-aiom-passi-passi-dargento-e-siapec-iap/
http://doi.org/10.3816/CBC.2005.n.043
http://doi.org/10.1016/j.breast.2019.08.004
www.demo.istat.it
http://doi.org/10.1186/s40557-018-0221-4
http://doi.org/10.3390/ijerph16020271
http://doi.org/10.1007/s10654-018-0368-x
http://doi.org/10.3390/cancers12071925
http://doi.org/10.3892/or.2012.1839
http://doi.org/10.1155/2019/7582734
http://www.ncbi.nlm.nih.gov/pubmed/31467910
http://doi.org/10.3390/cancers11081146
http://doi.org/10.1038/srep13752
http://doi.org/10.1002/bem.21915
http://www.ncbi.nlm.nih.gov/pubmed/25808738
http://doi.org/10.5271/sjweh.3414
http://www.ncbi.nlm.nih.gov/pubmed/24402410
http://doi.org/10.1016/j.cpet.2018.02.006
http://doi.org/10.3390/cancers12020355

Int. |. Environ. Res. Public Health 2022, 19, 10835 90of 10

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Ramaci, T.; Rapisarda, V.; Bellini, D.; Mucci, N.; De Giorgio, A.; Barattucci, M. Mindfulness as a Protective Factor for Dissatisfaction
in HCWs: The Moderating Role of Mindful Attention between Climate Stress and Job Satisfaction. Int. J. Environ. Res. Public
Health 2020, 17, 3818. [CrossRef]

Pellerone, M.; Rapisarda, V.; Trischitta, M.C.A.; Vitale, E.; Ramaci, T. Burnout and Self-Perceived Instructional Competence: An
Exploratory Study of a Group of Italian Female Elementary School Teachers. Int. |. Environ. Res. Public Health 2020, 17, 1356.
[CrossRef]

Ramaci, T.; Barattucci, M.; Vella, F,; Senia, P.; Cannizzaro, E.; Scorciapino, A.; Ledda, C.; De Giorgio, A.; Rapisarda, V. Straining at
Work and Its Relationship with Personality Profiles and Individual Consequences in Healthcare Workers (HCWs). Int. ]. Environ.
Res. Public Health 2020, 17, 610. [CrossRef] [PubMed]

Barattucci, M.; Padovan, A.M.; Vitale, E.; Rapisarda, V.; Ramaci, T.; De Giorgio, A. Mindfulness-Based IARA Model® Proves
Effective to Reduce Stress and Anxiety in Health Care Professionals. A Six-Month Follow-Up Study. Int. ]. Environ. Res. Public
Health 2019, 16, 4421. [CrossRef] [PubMed]

Kullberg, C.; Selander, J.; Albin, M.; Bourgquist, S.; Manjer, J.; Gustavsson, P. Female white-collar workers remain at higher risk
of breast cancer after adjustments for individual risk factors related to reproduction and lifestyle. Occup. Environ. Med. 2017,
74, 652-658. [CrossRef] [PubMed]

Suur-Uski, J.; Pekkala, J.; Blomgren, J.; Pietildinen, O.; Rahkonen, O.; Ménty, M. Occupational Class Differences in Long-Term
Sickness Absence Due to Breast Cancer during 2005-2013: A Population-Based Study among Finnish Women. Int. J. Environ. Res.
Public Health 2019, 16, 3477. [CrossRef] [PubMed]

Caponnetto, P.; Maglia, M.; Floresta, D.; Ledda, C.; Vitale, E.; Polosa, R.; Rapisarda, V. A randomized controlled trial to
compare group motivational interviewing to very brief advice for the effectiveness of a workplace smoking cessation counseling
intervention. J. Addict. Dis. 2020, 38, 465-474. [CrossRef]

Rapisarda, V.; Ledda, C.; Maltezou, H.C. Vaccination in healthcare workers: Risk assessment, planning, strategy of intervention
and legal implications. Future Microbiol. 2019, 14, 1-3. [CrossRef]

Ledda, C.; Cina, D.; Matera, S.; Mucci, N.; Bracci, M.; Rapisarda, V. High HOMA-IR Index in Healthcare Shift Workers. Medicina
2019, 55, 186. [CrossRef]

Ilmarinen, J. The Work Ability Index (WAI). Occup. Med. 2007, 57, 160. [CrossRef]

Tuomi, K.; Ilmarinen, J.; Jahkola, A.; Katajarinne, L.; Work, T.A. Ability Index. Finnish Institute of Occupational Health, Helsinki.
Occup. Health Care 1998, 19, 17-19.

Gamperiene, M.; Nygard, J.F.; Sandanger, I.; Lau, B.; Bruusgaard, D. Self-reported work ability of Norwegian women in relation
to physical and mental health, and to the work environment. J. Occup. Med. Toxicol. 2008, 3, 8. [CrossRef]

Bresi¢, J.; Knezevi¢, B.; Milosevi¢, M.; Tomljanovi¢, T.; Golubi¢, R.; Mustajbegovi¢, J. Stress and work ability in oil industry
workers. Arh. Hig. Rada Toksikol. 2007, 58, 399—405. [CrossRef] [PubMed]

de Zwart, B.C.; Frings-Dresen, M.H.; van Duivenbooden, J.C. Test-retest reliability of the Work Ability Index questionnaire. Occup.
Med. 2002, 52, 177-181. [CrossRef] [PubMed]

Kiss, P.; Walgraeve, M.; Vanhoorne, M. Assessment of work ability in aging fire fighters by means of the Work Ability Index:
Preliminary results. Arch. Public Health 2002, 60, 233-243.

Hortobagyi, G.N.; Edge, S.B.; Giuliano, A. New and Important Changes in the TNM Staging System for Breast Cancer. Am. Soc.
Clin. Oncol. Educ. Book 2018, 38, 457-467. [CrossRef] [PubMed]

Broggi, G.; Filetti, V.; Ieni, A.; Rapisarda, V.; Ledda, C.; Vitale, E.; Varricchio, S.; Russo, D.; Lombardo, C.; Tuccari, G.; et al.
MacroH2A1 Immunoexpression in Breast Cancer. Front. Oncol. 2020, 10, 1519. [CrossRef]

Gencay Can, A.; Can, S.S.; Eksioglu, E.; Cakei, F.A. Is kinesiophobia associated with lymphedema, upper extremity function, and
psychological morbidity in breast cancer survivors? Turk. J. Phys. Med. Rehabil. 2018, 65, 139-146. [CrossRef]

Bracci, M.; Ciarapica, V.; Copertaro, A.; Barbaresi, M.; Manzella, N.; Tomasetti, M.; Gaetani, S.; Monaco, F; Amati, M.;
Valentino, M.; et al. Peripheral Skin Temperature and Circadian Biological Clock in Shift Nurses after a Day off. Int. J. Mol. Sci.
2016, 17, 623. [CrossRef]

O’Shaughnessy, J. Extending survival with chemotherapy in metastatic breast cancer. Oncologist 2005, 10, 20-29. [CrossRef]
Erol, T.; 1mamoglu, N.E.; Aydin, B.; Taskiran, Z.E.; Esendagli, G.; Késemehmetoglu, K.; Baykal, A. Primary tumor resection for
initially staged IV breast cancer: An emphasis on programmed death-ligand 1 expression, promoter methylation status, and
survival. Medicine 2019, 98, €16773. [CrossRef]

Nesvold, I.L.; Reinertsen, K.V.; Fossa, S.D.; Dahl, A.A. The relation between arm/shoulder problems and quality of life in breast
cancer survivors: A cross-sectional and longitudinal study. | Cancer Surviv 2011, 5, 62-72. [CrossRef]

Goss, C.; Leverment, LM.; de Bono, A.M. Breast cancer and work outcomes in health care workers. Occup. Med. 2014, 64, 635-637.
[CrossRef] [PubMed]

Stubblefield, M.D.; Keole, N. Upper body pain and functional disorders in patients with breast cancer. PM R 2014, 6, 170-183.
[CrossRef] [PubMed]

de Boer, A.G.EM.; Verbeek, ] H.AM.; Spelten, E.R.; Uitterhoeve, A.LJ.; Ansink, A.C.; de Reijke, TM.; Kammeijer, M.;
Sprangers, M.A.G.; van Dijk, EJ.H. Work ability and return-to-work in cancer patients. Br. ]. Cancer 2008, 98, 1342-1347.
[CrossRef]


http://doi.org/10.3390/ijerph17113818
http://doi.org/10.3390/ijerph17041356
http://doi.org/10.3390/ijerph17020610
http://www.ncbi.nlm.nih.gov/pubmed/31963612
http://doi.org/10.3390/ijerph16224421
http://www.ncbi.nlm.nih.gov/pubmed/31718087
http://doi.org/10.1136/oemed-2016-104043
http://www.ncbi.nlm.nih.gov/pubmed/28456763
http://doi.org/10.3390/ijerph16183477
http://www.ncbi.nlm.nih.gov/pubmed/31540506
http://doi.org/10.1080/10550887.2020.1782564
http://doi.org/10.2217/fmb-2018-0235
http://doi.org/10.3390/medicina55050186
http://doi.org/10.1093/occmed/kqm008
http://doi.org/10.1186/1745-6673-3-8
http://doi.org/10.2478/v10004-007-0032-4
http://www.ncbi.nlm.nih.gov/pubmed/18063524
http://doi.org/10.1093/occmed/52.4.177
http://www.ncbi.nlm.nih.gov/pubmed/12091582
http://doi.org/10.1200/EDBK_201313
http://www.ncbi.nlm.nih.gov/pubmed/30231399
http://doi.org/10.3389/fonc.2020.01519
http://doi.org/10.5606/tftrd.2019.2585
http://doi.org/10.3390/ijms17050623
http://doi.org/10.1634/theoncologist.10-90003-20
http://doi.org/10.1097/MD.0000000000016773
http://doi.org/10.1007/s11764-010-0156-4
http://doi.org/10.1093/occmed/kqu122
http://www.ncbi.nlm.nih.gov/pubmed/25149119
http://doi.org/10.1016/j.pmrj.2013.08.605
http://www.ncbi.nlm.nih.gov/pubmed/24360839
http://doi.org/10.1038/sj.bjc.6604302

Int. |. Environ. Res. Public Health 2022, 19, 10835 10 of 10

52.

53.

54.

Malaguarnera, R.; Ledda, C.; Filippello, A.; Frasca, E; Francavilla, V.C.; Ramaci, T.; Parisi, M.C.; Rapisarda, V.; Piro, S. Thyroid
Cancer and Circadian Clock Disruption. Cancers 2020, 12, E3109. [CrossRef] [PubMed]

Rapisarda, V.; Marconi, A.; Candido, S.; Nicolosi, D.; Salmeri, M.; Gangemi, P.; Proietti, L.; Spandidos, D.A.; Bracci, M.;
Fenga, C.; et al. A tailored health surveillance program unveils a case of MALT lymphoma in an HCV-positive health-care worker.
Oncol. Lett. 2013, 5, 651-654. [CrossRef]

Barchitta, M.; Maugeri, A.; Magnano San Lio, R.; Quattrocchi, A.; Degrassi, F.; Catalano, F.; Basile, G.; Agodi, A. The Effects of Diet
and Dietary Interventions on the Quality of Life among Breast Cancer Survivors: A Cross-Sectional Analysis and a Systematic
Review of Experimental Studies. Cancers 2020, 12, 322. [CrossRef]


http://doi.org/10.3390/cancers12113109
http://www.ncbi.nlm.nih.gov/pubmed/33114365
http://doi.org/10.3892/ol.2012.1028
http://doi.org/10.3390/cancers12020322

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

