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Abstract: Breast cancer is one of the most common diseases worldwide, mainly affecting the female
gender. Considering the increase of breast cancer incidence and the decrease of mortality due to
news diagnostic and therapeutic tools, the return to work issue after treatment is going to be very
common in the next years. Occupational physicians therefore need to face the return to work and
the fitness for work of workers previously diagnosed with breast cancer with a sufficient cultural
and technical background. In addition to individual characteristics preceding the diagnosis, clinical
outcome, lifestyles and occupational variables are the most impactful factors on return to work that
need to be taken into account. The aim of this work is to analyze these factors and discuss the
central role of occupational physicians in the decision-making process of returning to work in breast
cancer survivors.
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1. Introduction

Breast cancer (BC) is one of the most common diseases worldwide. The estimated incidence in
2018 was >72.9 cases per 100,000 person years and the mortality rate was about 14 cases per 100,000
person years in developed countries; in the same year the age standardized rate of incidence in North
America was 84.8 cases per 100,000 person years, while in Northern Europe it was 90.1 and in Southern
Europe 80.3. In the same period and areas, the age standardized mortality rates were 12.6, 14.1 and
13.3 per 100,000 person years, respectively [1]. In Italy, breast cancer is the most common cancer in
women: in 2019, 53,000 new cases have been estimated and in 2016 BC was the leading neoplastic
mortality cause among females (13,000 deaths) [2].

During the last 40 years, diagnostic tools have improved more than ever, leading to a huge
increase in diagnosis, especially in situ, during screening programs, which could explain the incidence
of increase. The chances of an early diagnosis offer the opportunity to eradicate the disease. These
medical progresses have contributed to reducing mortality, especially in those countries capable of
offering the best quality care [3,4]. Globally, in 2002 there were 8 million cancer survivors worldwide,
of whom 22% were BC survivors. By 2022, it is estimated that this number will be close to 18 million;
in addition, about 70% of cases occur in working age adults [5].

Considering the increase of breast cancer incidence, the age at the time of the diagnosis and the
decrease of mortality, the return to work (RTW) issue after surgery is going to be very common in the
next years. For this reason, those impactful factors that could get in the way of return to work or ease it
should be discussed. Some studies showed average time to RTW: form 11.4 months in the Netherlands,
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7.4 in Canada, to only 3 months in Sweden. Percentages of RTW after 1 year ranged from 54.3% in a
cross-sectional study from France to 82% in a prospective study from the USA [6]. These results are
the product of multiple factors that we can resume in three macro topics: clinical outcomes, lifestyle
and occupational variables. These factors make RTW process a long path and the patient should be
assisted from the beginning by occupational physicians (OPs) [7].

On the other hand, OPs can play a major role in the prevention of BC in terms of primary
prevention (by reducing exposure to specific occupational risk factors and encouraging female workers
to follow healthy lifestyles), in secondary prevention through tailored screening strategies that take
into account both occupational and individual risk factors, and in tertiary prevention, promoting
rehabilitation, thus also facilitating the RTW.

2. Discussion

The evaluation of a patient returning to work after a breast cancer curative treatment should
consider all the three aforementioned factors:

- The clinical outcomes, in order to know what to expect from a subject who has been diagnosed
and treated for a BC, better address the fitness for work (FFW) and eventually promoting a tertiary
prevention by specific rehabilitation programs;

- Lifestyles, in order to promote or modify those that may or may not facilitate the return to work,
thus applying primary prevention even in the RTW process;

- Occupational variables, in order to know tasks performed and occupational risks to better address
RTW and FFW choices.

Clinical outcomes can be divided in six main aspects: arm’s range of movements, muscular
strength, pain, lymphedema, cognitive impairment and psychological wellness and changes in activities
of daily living.

The range of movement of the homolateral arm mostly depends on three factors: type of surgery,
presence/absence of axillary lymph nodes dissection (ALND) and presence/absence of radiotherapy.
Mastectomy showed an increased risk in the reduction of the range of motion (ROM) five times higher
than lumpectomy [8]. Additionally, ALND and sentinel node biopsy increase the reduction of ROM [9].
Similar results were obtained when subjects that received radiotherapy were compared with those
who did not [10]. Level I evidence was found in a systematic review for mastectomy and radiotherapy
to the axilla as risk factors for reduced ROM in abduction, flexion and external rotation and level II
evidence for ALND and radiotherapy to the chest wall [11]. The same systematic review found level I
evidence for ALND and concurrent radiotherapy and chemotherapy as risk factors for reduced muscle
strength [11]. Research on radiation induced upper body morbidity has uncovered a wide range of
issues, including skin fragility, fibrosis and inflammatory changes to the soft tissue in the irradiated
area, as well as brachial plexopathies and other neuropathic impairments that may lead to sensory and
motor changes [12].

The level I evidence risk factors for pain are: ALND, radiotherapy before chemotherapy and
administration of zoledronic acids. Level II evidence was found for the sentinel node biopsy and
radiotherapy as risk factors for pain. Arm and shoulder pain has an important influence on low quality
of sleep; furthermore, chemotherapy alone is a risk factor for pain [11]. The level I evidence risk factors
for lymphedema are: ALND, radiotherapy to the axilla, radical mastectomy, concurrent radiotherapy
and chemotherapy [11].

Cognitive impairment, including problems with concentration, attention, memory, multitasking,
executive functioning, speed of processing and decision making, are crucial for returning to work.
Those patients with higher levels of subjective cognitive impairment were more likely to be unemployed,
to have left the workforce or have lower work output [13]. Psychological wellness after diagnosis
and treatment for BC also has a significant impact on RTW. Many patients could present depression,
fatigue, worry, frustration and fear of potential environmental hazards [14]. On the other hand, in a
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recent systematic review about functional impairments and Work-Related Outcomes in Breast Cancer
Survivors, authors suggested that “findings show that physical functioning was univocally related to
RTW and work ability, whereas findings for other domains of functioning were not as straightforward.
This might partly be because in scientific literature, the concept of work disability is primarily focused
on physical aspects of functioning, and to a lesser extent on cognitive, social and emotional aspects.
This might be reflective of what happens in practice. Indeed, occupational health physicians evaluating
disability in cancer survivors have reported to rely mainly on a biomedical approach, while subjective
complaints of psychosocial functioning, which are harder to assess, take a less prominent position [15].

Changes and reduction in activities of dialing living in BC survivors were observed [16]. This
scenario could also be matched with a possible reduction in ability in work activities. OPs should
therefore investigate and take them into account, using this information in RTW and FFW process. In
this regard, the use of specific questionnaires and scales may be useful (e.g., Katz’s index of activities
of daily living—ADL) [17], as well as advice from occupational therapists [18,19].

The kind of treatment should always be considered; a Swedish study found that 35% of 72 women
studied did not return to work after 12 months and 9% did not return after 18 months, assuming
that chemotherapy and multimodal treatment might be the issue. Still, overall quality of life in their
patients improved between the 8th and 11th months after BC diagnosis, independently of the type of
adjuvant treatment [20].

Regarding lifestyles, smoking and drinking are the most important preventable risk factors. A
higher risk was found in women who started smoking before their first pregnancy and in long term and
in heavy smokers (>40 packs/year). Alcohol showed a dose-dependent relationship; a consumption
of 3-6 glasses of wine per week has a 10% increased risk. Additionally, binge drinking showed an
increase in risk [21]. The mechanism behind these findings is likely related to the ability of alcohol
to increase levels of estrogen in the blood [22]. On the other hand, fitness and nutrition have a very
important protective role: breast cancer risk is significantly decreased in women performing regular
physical activity and in those who consume high amounts of fruit and vegetables. Women who walk
at least 7 hours per week have a 10-25% lower risk of BC compared to women who are inactive, with
an even greater protective effect in postmenopausal women [23]. Furthermore, these women tended to
have less aggressive cancers. Risk is approximately 1.5 higher in overweight postmenopausal women
and 2.1 higher in obese postmenopausal women. This is likely explained by higher levels of circulating
estrogen released from adipose tissue in elderly women [24].

The role of age is also important, approximately 99.3% and 71.1% of all breast cancers associated
deaths were reported in women over the age of 40 and 60, respectively [25]. Additionally, reproductive
factors such as early menarche, late menopause, late first pregnancy and low parity can increase breast
cancer risk [26]. Each 1-year delay in menopause increases the risk of breast cancer by 3% [27]. Each
1-year delay in menarche and each additional birth decreases the risk of breast cancer by 5% and 10%,
respectively [28].

Younger age, higher education, marital status single, high income and positive social support
from friends and family increase the likelihood of an early return to work. On the other hand, a lower
educational level, low household income, overprotective family and poor social support represent
barriers for return to work among cancer survivors [14]. According to some authors, primary reasons
to return to work are financial pressure, fear of being sacked and being too old for a new job [13].

The practice of regular exercise before the diagnosis could increase self-esteem and confidence in
physical abilities, which may increase the chances of RTW. Furthermore, practicing regular exercise
before a diagnosis of breast cancer could enhance the capacity to perform activities of daily living
during treatment and can facilitate a return to pre-illness fitness following treatment [29].

One of the main aspects to consider in occupational variables is the task performed: manual
workers, compared with non-manual workers, have decreased chances of employment [30]. In a
German study, 66% of patients returned to work, 16% of those who returned to their previous job
reported disadvantages, with a higher rate for manual than for non-manual (23% vs. 7%) [31].
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Another relevant aspect is working in the public or private sector: in the former, employees have
more chances to maintain their job compared to the latter [30].

Other relevant aspects influencing the chances of being employed after breast surgery could be
timing and seniority: senior employees and employees in the public sector are more likely to fully
return to work later than junior employees and employees in the private sector [32]. During the first
weeks of returning to work, the psychological perception of the workplace (job facility, flexibility and
support from colleagues, as well as the perception of job importance) can motivate cancer survivors to
work. On the other hand, stressful jobs, lack of support from employers, colleagues and OPs, reduced
working hours and decreased wages are factors identified that discourage survivors to re-enter their
jobs [14].

After the period of sick leave, gradually starting back to work again combined with a trajectory of
learning new skills can support patients to overcome the negative side effects of treatment, restore
confidence and give room to adapt to altered circumstances [30]. Employer support, defined as all
possible interventions made by employer to facilitate the vocational rehabilitation of the employee,
was positively associated with RTW [33]. At the same time, a greater company size usually means a
bigger variability of tasks and the possibility to offer a small number of “low stress dedicated jobs”.
This kind of organization could support RTW, even in more delicate cases [34]. Additionally, the type
of employment (full-time or part-time) is an occupational variable that could affect the RTW. In a
Japanese study, the median duration of sickness absence until either partial or full time RTW was 80
days, the median time to full RTW among breast cancer survivors was 209 days. Women returned to
work part time 4.8 times more compared to those returning to full time employment [35].

An Italian study reported a duration of sick leave less than 3 months in 55.4% of cases, but longer
than six months in 23.9%. About 43% of the women reported reduced work ability upon returning to
work. Women with a reduced work ability were more likely to consult an OP (48.4% vs. 31.6%) and the
OP cooperated with the employer to find work adjustments in 69.9% of cases. However, women with
reduced work ability reported less support from their employer, colleagues and more discrimination.
Eventually, the probability of work disability increases as time off for illness increases [36].

A Swedish study analyzed the relationship between the impact of healthcare professionals on
RTW: 80% of women had experienced the encounter “advice and support related to work”. Of these,
57% of women with high stage at diagnosis were recommended to be on sickness leave, while 70%
of I and II stage patients had been encouraged to work. Furthermore, those that had experienced
encounters regarding work form healthcare professionals had fewer days of sick absence during the
first two years compared to women who seldom/never experienced such encounters (35.2 vs. 44.9
days). Eventually, those women who were always/often encouraged to work had fewer sick days
absence compared to those had seldom/never experienced such encounters (31.5 vs. 48.1 days) [37]. In
this regard, multidisciplinary approaches have already been proposed to improve the RTW of patients
with cancer. A multidisciplinary rehabilitation program, which combined occupational counselling
with a physical exercise program supervised by a sports physician and a physiotherapist during
chemotherapy, resulted in increase of rates of RTW, in reduced fatigue and increased importance of
work, work ability and quality of life. Occupational counselling was provided by an oncological
OP [38], who is an OP with a specific training relating to the support of patients with cancer who
encounter work-related problems [38—40].

In this context, the role of OPs is crucial, using their knowledge to inform patients about the
advantages of rehabilitation programs, healthy lifestyles and facilitations guaranteed by the law. A
good OP should dialogue with oncologists, physiotherapists, psychologists and occupational therapists
to better understand and investigate the clinical outcomes that affect the RTW and FFW. OPs should
cooperate with the employer to find work adjustments, if necessary and play a major role in individual
risk assessment. However, the OP is not always ready to face this challenge. Shim et al. studied the
experiences of occupational physicians on cancer survivors’ return-to-work. Only 25% had experience
regarding cancer survivors, including workers with previously diagnosed with BC [41].
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As well as the aforementioned aspects that affect the RTW, OP should use these macro categories
of factors during the decision-making process of the FFW in BC survivors:

- neoplasia features (age at diagnosis, histology, staging, prognosis);

- worker’s global health (comorbidities, radiotherapy/chemotherapy, positive psychological
sensations about his tasks, work ability and will to work);

- work features and related occupational risks (night shift work, exposure to ionizing radiations,
polycyclic aromatic hydrocarbons, ethylene dioxide, biomechanical overload upper limbs, job
complexity and organizational aspects);

- laws and guidelines.

All these factors are irreplaceable and will help OP in the FFW decision-making process.

These macro categories were proposed by Taino et al. for judgment of FFW in workers exposed to
ionizing radiations and with a history of cancer disease [42]. Taino et al. considered a macro category
positive if the majority of the single voices was positive. A possible and similar strategy could be
proposed for RTW in workers previously diagnosed with BC. A low risk profile would be defined if
neoplasia features criteria, worker’s global health, work features and laws and guideline are negative
or only one of them is positive. In this case a low risk profile does not need specific adjustments and
can consider a patient fit for work. An intermediate risk profile would be defined if 2/4 of macro
categories are positive, and in this case, a limitation or a prescription in order to protect our patient
should be considered. A high-risk profile would be defined if three or four macro categories were
positive. In this case workers could be in danger and health workers should probably suggest that the
employer allocated new tasks [42]. Every situation is unique and should be considered an individual
merit. OPs should dialogue with employers, trying to find a customized RTW schedule (including
more appropriate tasks) with the aim of motivating employees and showing them flexibility [43].

On the other hand, OPs could play a major role in terms of prevention.

First of all, they should give advice on primary prevention; in this case our objective is to quantify
individual risk attributable to a worker and his job with the aim of reducing the risk of a primary BC
and relapses. OPs should discern between changeable and unchangeable breast cancer risk factors.

Changeable risk factors are tobacco smoke, alcoholic beverages, high postmenopausal body mass
index, sedentary lifestyle, estrogens, occupational exposure to night shifts, ethylene dioxide, pesticides,
acrylic fibers, polycyclic aromatic hydrocarbons and ionizing radiations [26,44,45]. Healthcare
professionals should encourage patients by a valid health promotion to stop smoking and drinking,
start taking regular physical activity and follow a healthy diet and prescribe estrogens only when
necessary, explaining that each preventive measure is fundamental in protecting from cancer and
improving the quality of life. A new individual risk assessment should be mandatory after a cancer
diagnosis, evaluating both the presence of night shifts, ethylene dioxide, pesticides, acrylic fibers,
polycyclic aromatic hydrocarbons and ionizing radiation. Those risks should be avoided or carefully
quantified, in order to protect workers from a new illness [42,44,45].

Among the unchangeable risk factors, the most important is age, followed by reproductive
factors such as early menarche, late menopause, late first pregnancy, low parity, BRCA1/BRCA2 gene
mutations and other genomic polymorphisms [26]. About 20-25% of hereditary cancers and 5-10%
of all breast cancers are caused by BRCA1/2 mutations [46]. These unchangeable factors have to be
considered during individual risk assessment because they represent a dangerous additional burden.

OPs should encourage a secondary prevention by BC screening in female workers at risk of BC
and in BC survivors. The BC screening program is highly recommended, especially for those that
have a high-risk profile, which includes having been previously diagnosed with BC. The greatest
reduction in BC mortality after the introduction of screening programs was observed in women of
60-69 years old (RR 0.69; 95% CI: 0.57-0.83); nonetheless, this model is useful from 50 to 74 years of age.
The subscription to mammography screening can influence the stage at diagnosis, for this reason we
observed a decrease in rate of mastectomies and an increase in the rate of breast conserving surgery [47].
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For these reasons, the BC screening program is strictly connected to RTW because an early diagnosis
is often followed by a better recovery and improved work ability. Occupational physicians should
therefore always take BC screening into account, stratifying workers into risk categories: workers who
have not yet been diagnosed with BC; workers who have not yet been diagnosed and with occupational
risk factors for BC; BC survivors without additional occupational risk factors for BC; BC survivors
with previous additional occupational risk factors for BC.

Finally, tertiary prevention in those workers with clinical outcomes, also with the help of
physiotherapists, psychologists and occupational therapists [18,19,38,48,49].

In this context, it would be necessary to increase and better define the role of OPs in the health
promotion process. As part of the health surveillance of millions of people, OPs should have a strategic
role in the prevention of chronic non-communicable diseases, in support the adherence to screening
programs and in promoting correct lifestyles. These goals are already plan and promote in some
countries. For example, in Italy in 2018 the Ministry of Health signed a memorandum of understanding
together with the president of Italian Society of Occupational Medicine in relation to these topics [50].

3. Conclusions

Scientific evidence suggests that a multidisciplinary approach would be preferred. A good OP
should liaise with oncologists, physiotherapists, psychologists, occupational therapists and employers.
Each one of these figures should cooperate, offering a unique point of view, in order to help overcome
physical and relational disfunctions [7,18,19,38,43,51].

Occupational health professionals should take note of individual and collective risk assessment,
promote a healthy lifestyle before and after sick leave, encourage rehabilitation and propose solutions
with the aim of improving the interactions between employees and workplace [52].

Encouraging patients with low stage diagnosis returning to work could be useful, improving their
quality of life, reducing days of sick leave and requests of disability pension. High stage patients could
need more time to recover from chemotherapy; however, they should be encouraged if their general
conditions allow for it [37].

RTW and FFW process should take into account all the elements described and use the risk profile
considering also worker’s desires and fears. Despite limited information on those who have had to
change their job position after cancer diagnosis [53], return to work should symbolize a return to
normality and social reintegration [54] representing a challenge for the OPs that can enhance their key
role within the workplace and in society. As suggested by other authors, more evidence is required
regarding safety, health or ergonomic interventions, for manual workers and their RTW needs and
findings for domains of functioning other than physical [15,53].

Author Contributions: Conceptualization, M.C. and R.L.; Methodology, M.C. and R.L.; Investigation, R.L. and
LP; Data Curation, R.L. and LL.; Writing—Original Draft Preparation, R.L. and M.C.; Writing—Review and
Editing, EM. and L.P; Visualization, I.P.; Supervision, EM.; Project Administration, M.C. All authors have read
and agreed to the published version of the manuscript.

Funding: This research did not receive external funding.

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

References

1.  World Health Organization (WHO). International Agency for Research on Cancer- Global Cancer Observatory.
Age standardized (World) incidence rates, breast, all ages. I Numeridel Cancroin Italia 2018, 876, 1-2.

2. Presentazione della Banca-Dati AIRTum. Available online: https://www.aiom.it/wp-content/uploads/2019/
09/2019_Numeri_Cancro-operatori-web.pdf (accessed on 4 February 2020). (In Italian).

3. Greta, C.; Malvezzi, M.; Rodriguez, T.; Bertuccio, P.; Negri, E.; La Vecchia, C. Trends and predictions to 2020
in breast cancer mortality in Europe. Breast 2017, 36, 89-95. [CrossRef]

4. DeSantis, C.; Ma, J.; Bryan, L.; Jemal, A. Breast cancer statistics. Cancer J. Clin. 2014, 64, 52-62. [CrossRef]


https://www.aiom.it/wp-content/uploads/2019/09/2019_Numeri_Cancro-operatori-web.pdf
https://www.aiom.it/wp-content/uploads/2019/09/2019_Numeri_Cancro-operatori-web.pdf
http://dx.doi.org/10.1016/j.breast.2017.06.003
http://dx.doi.org/10.3322/caac.21203

Cancers 2020, 12, 355 7 of 9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

De Moor, J.S.; Mariotto, A.B.; Parry, C.; Alfano, C.M.; Padgett, L.; Kent, E.E.; Forsythe, L.; Scoppa, S.;
Hachey, M.; Rowland, J.H. Cancer survivors in the united states: Prevalence across the survivorship trajectory
and implications for care. Cancer Epidemiol. Biomarkers Prev. 2013, 22, 561-570. [CrossRef] [PubMed]
Chaker, L.; Falla, A.; van der Lee, S.J.; Muka, T.; Imo, D.; Jaspers, L.; Colpani, V.; Mendis, S.; Chowdhury, R.;
Bramer, W.M.; et al. The global impact of non-communicable diseases on macro-economic productivity: A
systematic review. Eur. J. Epidemiol. 2015, 30, 357-395. [CrossRef] [PubMed]

Bilodeau, K.; Tremblay, D.; Durand, M.]J. Exploration of return-to-work interventions for breast cancer
patients: A scoping review. Support Care Cancer 2017, 25, 1993-2007. [CrossRef] [PubMed]

Lee, T.S.; Kilbreath, S.L.; Refshauge, K.M.; Herbert, R.D.; Beith, ]. M. Prognosis of the upper limb following
surgery and radiation for breast cancer. Breast Cancer Res. Treat. 2008, 110, 19-37. [CrossRef]

Ashikaga, T.; Krag, D.N.; Land, S.R.; Julian, T.B.; Anderson, S.J.; Brown, A.M.; Skelly, ].M.; Harlow, S.P;
Weaver, D.L.; Mamounas, E.P; et al. National Surgical Adjuvant Breast, Bowel Project. Morbidity results from
the NSABP B-32 trial comparing sentinel lymph node dissection versus axillary dissection. J. Surg. Oncol.
2010, 102, 111-118. [CrossRef]

Levangie, PK.; Drouin, ]J. Magnitude of late effects of breast cancer treatments on shoulder function: A
systematic review. Breast Cancer Res. Treat. 2009, 116, 1-15. [CrossRef]

Hidding, ].T.; Beurskens, C.H.G.; Van Der Wees, PJ.; Van Laarhoven, H.W.; Nijhuis-van Der Sanden, M.W.G.
Treatment related impairments in arm and shoulder in patients with breast cancer: A systematic review.
PLoS ONE 2014, 9, €96748. [CrossRef]

Hayes, S.C.; Johansson, K.; Stout, N.L.; Prosnitz, R.; Armer, ].M.; Gabram, S.; Schmitz, K.H. Upper-body
morbidity after breast cancer: Incidence and evidence for evaluation, prevention, and management within a
prospective surveillance model of care. Cancer 2012, 118, 2237-2249. [CrossRef] [PubMed]

Sun, Y.; Shigaki, C.L.; Armer, ].M. Return to work among breast cancer survivors: A literature review.
Support Care Cancer 2017, 25, 709-718. [CrossRef] [PubMed]

Islam, T.; Dahlui, M.; Majid, H.A.; Nahar, A.M.; Mohd Taib, N.A.; Su, T.T.; MyBCC study group. Factors
associated with return to work of breast cancer survivors: A systematic review. BMC Public Health 2014, 14.
[CrossRef] [PubMed]

Bijker, R.; Duijts, S.E.A.; Smith, S.N.; De Wildt-Liesveld, R.; Anema, J.R.; Regeer, B.]. Functional Impairments
and Work-Related Outcomes in Breast Cancer Survivors: A Systematic Review. J. Occup. Rehabil. 2018, 8,
429-451. [CrossRef]

Loubani-Hawaita, K.; Schreuer, N.; Milman, U. Participation in Daily Activities among Working Women
Following Breast Cancer. Open |. Ther. Rehabil. 2016, 4, 150-162. [CrossRef]

Sonmez, O.U.; Arslan, U.Y.; Esbah, O.; Helvaci, K.; Turker, I.; Uyeturk, U.; Budakoglu, B.; Bal, O.;
Oksuzoglu, B. Effects of comorbidities and functional living activities on survival in geriatric breast cancer
patients. Contemp. Oncol. (Pozn) 2014, 18, 204-210. [CrossRef]

Désiron, H.A.M.; Donceel, P.; Godderis, L.; Van Hoof, E.; De Rijk, A. What is the value of occupational
therapy in return to work for breast cancer patients? A qualitative inquiry among experts. Eur. |. Cancer Care
2015, 24, 267-280. [CrossRef]

Désiron, H.A.; Donceel, P.; de Rijk, A.; Van Hoof, E. A conceptual-practice model for occupational therapy to
facilitate return to work in breast cancer patients. J. Occup. Rehabil. 2013, 23, 516-526. [CrossRef]
Hedayati, E.; Johnsson, A.; Alinaghizadeh, H.; Schedin, A.; Nyman, H.; Albertsson, M. Cognitive,
psychosocial, somatic and treatment factors predicting return to work after breast cancer treatment. Scand. J.
Caring Sci. 2013, 27, 380-387. [CrossRef]

Kriege, M.; Brekelmans, C.T.M.; Boetes, B.; Besnard, P.E.; Zonderland, H.M.; Obdeijn, .M.; Manoliu, R.A.;
Kok, T.; Peterse, H.; Tilanus-Linthorst, M.M.A.; et al. Efficacy of MRI and mammography for breast-cancer
screening in women with a familial or genetic predisposition. N. Engl. ]. Med. 2004, 351, 427-437. [CrossRef]
Winters, S.; Martin, C.; Murphy, D.; Shokar, N.K. Breast Cancer Epidemiology, Prevention, and Screening.
Prog. Mol. Biol. Transl. Sci. 2017, 151, 1-32. [CrossRef] [PubMed]

Marmot, M. Social determinants of health inequalities. Lancet 2005, 365, 1099-1104. [CrossRef]

Ford, E.S.; Caspersen, C.J. Sedentary behaviour and cardiovascular disease: A review of prospective studies.
Int. J. Epidemiol. 2012, 41, 1338-1353. [CrossRef] [PubMed]

Siegel, R.L.; Miller, K.D.; Jemal, A. Cancer statistics, 2019 (US statistics). CA Cancer |. Clin. 2019, 69, 7-34.
[CrossRef]


http://dx.doi.org/10.1158/1055-9965.EPI-12-1356
http://www.ncbi.nlm.nih.gov/pubmed/23535024
http://dx.doi.org/10.1007/s10654-015-0026-5
http://www.ncbi.nlm.nih.gov/pubmed/25837965
http://dx.doi.org/10.1007/s00520-016-3526-2
http://www.ncbi.nlm.nih.gov/pubmed/28054145
http://dx.doi.org/10.1007/s10549-007-9710-9
http://dx.doi.org/10.1002/jso.21535
http://dx.doi.org/10.1007/s10549-008-0246-4
http://dx.doi.org/10.1371/journal.pone.0096748
http://dx.doi.org/10.1002/cncr.27467
http://www.ncbi.nlm.nih.gov/pubmed/22488698
http://dx.doi.org/10.1007/s00520-016-3446-1
http://www.ncbi.nlm.nih.gov/pubmed/27873016
http://dx.doi.org/10.1186/1471-2458-14-S3-S8
http://www.ncbi.nlm.nih.gov/pubmed/25437351
http://dx.doi.org/10.1007/s10926-017-9736-8
http://dx.doi.org/10.4236/ojtr.2016.43014
http://dx.doi.org/10.5114/wo.2014.42252
http://dx.doi.org/10.1111/ecc.12209
http://dx.doi.org/10.1007/s10926-013-9427-z
http://dx.doi.org/10.1111/j.1471-6712.2012.01046.x
http://dx.doi.org/10.1056/NEJMoa031759
http://dx.doi.org/10.1016/bs.pmbts.2017.07.002
http://www.ncbi.nlm.nih.gov/pubmed/29096890
http://dx.doi.org/10.1016/S0140-6736(05)74234-3
http://dx.doi.org/10.1093/ije/dys078
http://www.ncbi.nlm.nih.gov/pubmed/22634869
http://dx.doi.org/10.3322/caac.21551

Cancers 2020, 12, 355 80f9

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Sun, Y.S,; Zhao, Z.; Yang, Z.N.; Xu, F,; Lu, H.J.; Zhu, Z.Y,; Shi, W.; Jiang, J.; Yao, PP.; Zhu, H.P. Risk Factors
and Preventions of Breast Cancer. Int. J. Biol. Sci. 2017, 13, 1387-1397. [CrossRef]

Washbrook, E. Risk factors and epidemiology of breast cancer. Women'’s Health Med. 2006, 3, 8-14. [CrossRef]
Dall, G.V,; Britt, K.L. Estrogen effects on the mammary gland in early and late life and breast cancer risk.
Front. Oncol. 2017, 7, 110. [CrossRef]

Lee, M.K,; Kang, H.S.; Lee, K.S.; Lee, E.S. Three-Year Prospective Cohort Study of Factors Associated with
Return to Work After Breast Cancer Diagnosis. J. Occup. Rehabil. 2017, 27, 547-558. [CrossRef]

Van Muijen, P.; Weevers, N.L.E.C.; Snels, I.A K.; Duijts, S.F.A.; Bruinvels, D.]J.; Schellart, A.J.M.; van der
Beek, A.J. Predictors of return to work and employment in cancer survivors: A systematic review. Eur. J.
Cancer Care 2013, 22, 144-160. [CrossRef]

Feiten, S.; Diinnebacke, J.; Heymanns, J.; Koppler, H.; Thomalla, J.; van Roye, C.; Wey, D.; Weide, R. Breast
cancer morbidity: Questionnaire survey of patients on the long term effects of disease and adjuvant therapy.
Dtsch. Arztebl. Int. 2014, 111, 537-544. [CrossRef]

Chow, S.L.; Ting, A.S.; Su, T.T. Development of conceptual framework to understand factors associated
with return to work among cancer survivors: A systematic review. Iran . Public Health 2014, 43, 391-405.
[PubMed]

Bouknight, R.R.; Bradley, C.J.; Luo, Z. Correlates of return to work for breast cancer survivors. J. Clin. Oncol.
2006, 24, 345-353. [CrossRef] [PubMed]

Roelen, C.A.M.; Koopmans, P.C.; Groothoff, ].W.; Van Der Klink, J.J.L.; Biltmann, U. Return to work after
cancer diagnosed in 2002, 2005 and 2008. J. Occup. Rehabil. 2011, 21, 335-341. [CrossRef] [PubMed]

Endo, M.; Haruyama, Y.; Takahashi, M.; Nishiura, C.; Kojimahara, N.; Yamaguchi, N. Returning to work
after sick leave due to cancer: A 365-day cohort study of Japanese cancer survivors. J. Cancer Surviv. 2016,
10, 320-329. [CrossRef] [PubMed]

Musti, M.A.; Collina, N.; Stivanello, E.; Bonfiglioli, R.; Giordani, S.; Morelli, C.; Pandolfi, P. Perceived work
ability at return to work in women treated for breast cancer: A questionnaire-based study. Med. Lav. 2018,
109, 407-419. [CrossRef]

Soderman, M.; Friberg, E.; Alexanderson, K.; Wennman-Larsen, A. Women’s experiences of encounters with
healthcare professionals’ regarding work after breast-cancer surgery and associations with sickness absence:
A 2-year follow-up cohort study. Support Care Cancer 2019, 27, 1197-1206. [CrossRef]

Leensen, M.C.].; Groeneveld, L.E; Heide, I.V.; Rejda, T.; van Veldhoven, P.L.J.; Berkel, S.V.; Snoek, A.;
Harten, W.V.; Frings-Dresen, M.H.W.; de Boer, A.G.E.M. Return to work of cancer patients after a
multidisciplinary intervention including occupational counselling and physical exercise in cancer patients:
A prospective study in the Netherlands. BMJ Open 2017, 7, €014746. [CrossRef]

Zaman, A.C.G.N.M,; Bruinvels, D.]J.; de Boer, A.G.E.M.; Frings-Dresen, M.H.W. Supporting cancer patients
with work-related problems through an oncological occupational physician: A feasibility study. Eur. J.
Cancer Care 2015, 10. [CrossRef]

Wynn, P. Oncological occupational physicians: Meeting the challenge of an ageing workforce. Occup. Med.
2018, 68, 348-349. [CrossRef]

Shim, H.Y,; Lee, CW,; Yu, E.S.; Park, B.Y.; Yang, E.]. Cancer Survivors and Returning to Work Perspectives
from Occupational Health Physicians in Korea. Korean Med. Sci. 2019, 34, €98. [CrossRef]

Taino, G.; Giroletti, E.; Delogu, A.; Malago, G.; Corona, G.; Businaro, J.; Imbriani, M. Judgment of fitness
for work in employees with a history of malignant neoplastic disease and exposed to ionizing radiations:
Evaluation criteria and their application in a case-series study. Med. Lav. 2014, 105, 445-472. [PubMed]

De Boer, A.G,; Taskila, TK.; Tamminga, S.J.; Feuerstein, M.; Frings-Dresen, M.H.; Verbeek, J.H. Interventions
to enhance return-to-work for cancer patients. Cochrane Database Syst. Rev. 2015, 9. [CrossRef] [PubMed]
Hiatt, R.A.; Brody, J.G. Environmental Determinants of Breast Cancer. Ann. Rev. Public Health 2018, 39,
113-133. [CrossRef] [PubMed]

Engel, C.L.; Rasanayagam, S.; Gray, ].M.; Rizzo, ]. Work and female breast cancer: The state of the evidence,
2002-2017. New Solut. 2018, 28, 55-78. [CrossRef] [PubMed]

Paluch-Shimon, S.; Cardoso, E; Sessa, C.; Balmana, J.; Cardoso, M.].; Gilbert, F.; Senkus, E.; ESMO Guidelines
Committee. Prevention and screening in BRCA mutation carriers and other breast/ovarian hereditary cancer
syndromes: ESMO clinical practice guidelines for cancer prevention and screening. Ann. Oncol. 2016, 27,
103-110. [CrossRef]


http://dx.doi.org/10.7150/ijbs.21635
http://dx.doi.org/10.1383/wohm.2006.3.1.8
http://dx.doi.org/10.3389/fonc.2017.00110
http://dx.doi.org/10.1007/s10926-016-9685-7
http://dx.doi.org/10.1111/ecc.12033
http://dx.doi.org/10.3238/arztebl.2014.0537
http://www.ncbi.nlm.nih.gov/pubmed/28435811
http://dx.doi.org/10.1200/JCO.2004.00.4929
http://www.ncbi.nlm.nih.gov/pubmed/16421415
http://dx.doi.org/10.1007/s10926-011-9319-z
http://www.ncbi.nlm.nih.gov/pubmed/21796373
http://dx.doi.org/10.1007/s11764-015-0478-3
http://www.ncbi.nlm.nih.gov/pubmed/26318185
http://dx.doi.org/10.23749/mdl.v110i6.7241
http://dx.doi.org/10.1007/s00520-018-4453-1
http://dx.doi.org/10.1136/bmjopen-2016-014746
http://dx.doi.org/10.1111/ecc.12378
http://dx.doi.org/10.1093/occmed/kqy099
http://dx.doi.org/10.3346/jkms.2019.34.e98
http://www.ncbi.nlm.nih.gov/pubmed/25431983
http://dx.doi.org/10.1002/14651858.CD007569.pub3
http://www.ncbi.nlm.nih.gov/pubmed/26405010
http://dx.doi.org/10.1146/annurev-publhealth-040617-014101
http://www.ncbi.nlm.nih.gov/pubmed/29328875
http://dx.doi.org/10.1177/1048291118758460
http://www.ncbi.nlm.nih.gov/pubmed/29658425
http://dx.doi.org/10.1093/annonc/mdw327

Cancers 2020, 12, 355 90f9

47.

48.

49.

50.

51.

52.

53.

54.

Armaroli, P; Villain, P; Suonio, E.; Almonte, M.; Anttila, A.; Atkin, W.S.; Dean, P.B.; de Koning, H.J.;
Dillner, L.; Herrero, R.; et al. European Code against Cancer, 4th Edition: Cancer screening. Cancer Epidemiol.
2015, 39, S139-5152. [CrossRef]

Loh, S.Y,; Musa, A.N. Methods to improve rehabilitation of patients following breast cancer surgery: A
review of systematic reviews. Breast Cancer Targets Ther. 2015, 7, 81-98. [CrossRef]

Zomkowski, K.; Cruz de Souza, B.; Pinheiro da Silva, F.; Moreira, G.M.; de Souza Cunha, N.; Sperandioet, EF.
Physical symptoms and working performance in female breast cancer survivors: A systematic review.
Disabil. Rehabil. 2018, 40, 1485-1493. [CrossRef]

Salute e sicurezza dei lavoratori, Ministro Lorenzin firma Protocollo d’intesa con Societa Italiana di Medicina
del Lavoro. Available online: http://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&menu=
notizie&p=dalministero&id=3292 (accessed on 25 January 2020). (In Italian)

Stubblefield, M.D. The Underutilization of Rehabilitation to Treat Physical Impairments in Breast Cancer
Survivors. PM&R 2017, 9, S317-5323. [CrossRef]

Franco, G. Occupation and breast cancer: Fitness for work is an aspect that needs to be addressed. Med. Lav.
2013, 104, 87-92.

Crawford, J.O.; Davis, A.; Sleeuwenhoek, A.; Dixon, K.; McElvenny, D.; Munir, F; McDermott, H.;
Donaldson-Feilder, E. Occupational Safety and Health Considerations of Returning to Work after Cancer.
2017 Report. Available online: https://hdl.handle.net/2134/24199 (accessed on 10 January 2020).

Waddell, G.; Burton, A.K. Is work good for your health and wellbeing? Occupational Health Review.
Occup. Med. 2007, 57, 229. [CrossRef]

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1016/j.canep.2015.10.021
http://dx.doi.org/10.2147/BCTT.S47012
http://dx.doi.org/10.1080/09638288.2017.1300950
http://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&menu=notizie&p=dalministero&id=3292
http://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&menu=notizie&p=dalministero&id=3292
http://dx.doi.org/10.1016/j.pmrj.2017.05.010
https://hdl.handle.net/2134/24199
http://dx.doi.org/10.1093/occmed/kql174
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Discussion 
	Conclusions 
	References

