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Abstract. Background/Aim: Breast cancer treatment may interfere with work ability. Previous
return-to-work studies have often focused on participants who were invited to participate after
treatment completion. Participation varied, resulting in potential selection bias. This is a health-
record-based study evaluating data completeness, both at baseline and one year after diagnosis.
Correlations between baseline variables and return to work were also analyzed. Materials and
Methods: This is a retrospective review of 150 relapse-free survivors treated in Nordland county
between 2019 and 2022 (all-comers managed with different types of systemic treatment and
surgery). Work status was assessed in the regional electronic patient record (EPR). A 65-years
age cut-off was employed to define two subgroups. Results: At diagnosis, occupational status
was assessable in all 150 patients. Almost all patients older than 65 years of age were retired
(79%) or on disability pension for previously diagnosed conditions (19%). Data completeness
one year after diagnosis was imperfect, because the EPR did not contain required information
in 19 survivors. The majority of those <65 years of age at diagnosis returned to work. Only 14
of 88 patients (16%) did not return to work. Postoperative nodal stage was the only significant
predictive factor. Those with pN1-3 had a lower return rate (68%) than their counterparts with
lower nodal stage. Conclusion: Despite incomplete longitudinal information in a proportion of
survivors, data availability was better than participation rates in several previous studies with
invited participants. In our geographical region, relatively few survivors had not returned to

work after one year.



Multidisciplinary breast cancer treatment is known to influence many survivors’ work ability,
related to any kind of paid work or self-employment (1-7). Especially in advanced, yet
locoregionally confined, stages, neoadjuvant and adjuvant components of treatment extend over
a long period of time. Long-term toxicities such as fatigue, peripheral neuropathy, lymphedema
and impaired cardiac function may contribute to permanently reduced work ability with all its
economic consequences for survivors and families, and also impact on social systems. At the
time of diagnosis, some elderly patients report continuing to work beyond the regular retirement
age. This may be due to financial reasons, social relations, or a desire to maintain their sense of
identity. Therefore, studies employing an age cut-off such as 65 years for inclusion do not
necessarily cover the full picture of work ability or return to work after treatment for breast
cancer. The decision to return to work is also dependent on employers’ willingness to contribute
to the often complex and time-consuming process, e.g., by adjusting work load and working

hours (8).

Many previous studies have focused on the initial years after breast cancer diagnosis. Examples
include a study from Brazil (women aged 18 to 57 with a diagnosis of locoregional invasive or
in situ carcinoma), which required participants to be <5 months post-diagnosis (9). Of 723
eligible women invited to participate, only 125 eventually agreed. They were interviewed by
telephone at 6, 12, and 24 months after their cancer diagnosis. Overall, 30% and 60% reported
return to work at 12 and 24 months, respectively. The likelihood of returning to work was
significantly higher in cases of higher household income and breast-conserving surgery, as well
as when work adjustments were made. Conversely, factors such as adjuvant endocrine therapy

and depression diagnosed after breast cancer had a negative impact on return to work.



Studies with longer follow-up also reported lack of willingness to participate in a proportion of
survivors. Norwegian researchers identified women with stage I-111 breast cancer diagnosed in
2011 or 2012 at a maximum age of 65 years (10). A survey was performed 8 years later,
accounting for age and the legal retirement age of 67 years, resulting in 1,951 invited
participants, of whom 1,007 responded after one reminder. These examples from Brazil and
Norway illustrate that a large number of survivors may choose to refuse involvement in work-
related studies. In-depth analyses comparing participants to non-participants are largely
lacking. Lots of assumptions are possible, including but not limited to the hypothesis that those
who returned to work may be more interested on reporting on it, but cultural and other

differences between countries may also play a role.

Given that common methodological study aspects such as age cut-off and voluntary survey
participation may result in selection bias, we were interested in a pilot study examining the
usefulness of hospitals’ standard electronic patient records (EPR) as the source of
work/employment/pension status and short-term breast-cancer-related changes over time in
patients of all ages. Endpoints of interest were data completeness, both at baseline and after one
year, and correlations between baseline variables, including patient-reported symptoms, and

return to work.

Materials and Methods

Certain aspects of this study resemble a large cancer registry analysis, because all patients from
a well-defined geographical region (Nordland county, a large part of rural North-Norway) were
included. The region is served by only one oncology care provider, the public Nordland
Hospital Trust, whose EPR (DIPS; DIPS, 8006 Bodg, Norway) is shared with that of all the

smaller local hospitals, resulting in access to all documents at all sites (11, 12). Based on the



EPR, the Department of Oncology administers a separate quality-of-care database, which has
been employed for previous breast cancer research (13). The hospital also reports to the national
cancer registry. The current analysis was restricted to 150 consecutive female patients who
underwent adjuvant radiotherapy for invasive breast cancer, regardless of age, type of surgery
and systemic therapy, and were relapse-free during early follow-up (time interval of interest:
18 months). Four patients with early relapse were excluded, assuming that starting a new line
of treatment would result in a new sick leave. The number of patients was based on an arbitrary
decision, hypothesizing that 150 relapse-free survivors would be sufficient to judge data
completeness and detect signals, before one decides to allocate resources for a large study.
Radiotherapy was employed as a selection criterion because patient-reported symptoms were
consistently recorded at the time of treatment planning, and we were particularly interested in
exploring potential correlations between certain symptoms such as depression, pain, and
fatigue, and work status. The patients answered the Edmonton symptom assessment system
(ESAS) questionnaire, originally developed in the palliative care setting (14), but also employed
in curatively treated patients with breast cancer (15-18). ESAS is a short, one-sheet

questionnaire addressing major symptoms and wellbeing using a numeric scale of 0-10.

The time period of radiotherapy was January 2019-September 2022. First diagnosis was
typically made 2-6 months before radiotherapy, depending on the sequence of neoadjuvant and
adjuvant systemic therapy. Given that all patients had a regular follow-up examination one year
after surgery, together with stage-dependent follow-up in 6-months intervals, we expected work
status after approximately 12-15 months from diagnosis to be consistently recorded in the EPR,
where also baseline status could be found. Age-based stratification was performed (older than
65 years versus 65 or younger). Statistical analysis was performed using IBM SPSS Statistics

29 (IBM Corp., Armonk, NY, USA). In addition to relevant ESAS items of interest [continuous



variables expressed as mean with standard deviations (SD)], we analyzed a large number of
categorical baseline variables (dichotomized present/absent or categorized by quartiles or
treatment groups). ANOVA tables or chi-square tests were employed for inter-group

comparisons. A p-value <0.05 was considered statistically significant.

Results

At breast cancer diagnosis, the mean age was 57 years (SD 13), range=24-88. Forty-three
patients (29%) were older than 65 years. The mean body mass index (BMI) was 27.6 (SD 5),
range=16.6-42.2. Table | shows additional baseline information. The ESAS data are displayed
in Table 1. Symptom burden was most pronounced for fatigue, sleep problems and impaired
overall well-being. To reduce the likelihood of spurious findings from multiple testing, several

items (appetite, nausea, constipation, dyspnea, dry mouth) were not included in further analysis.

At breast cancer diagnosis, occupational status was assessable in the EPR in all 150 patients.
Almost all patients older than 65 years were retired (79%) or on disability pension for
previously diagnosed conditions (19%) (Figure 1). The single patient who was employed
continued working after cancer therapy. The picture was much more heterogeneous in younger
patients (n=107). Three of these (3%) were excluded from further analysis because they had
not yet finished university qualification (n=2) or committed suicide shortly after cancer therapy.
Early retirement before breast cancer (3%) or disability pension for other reasons (12%) was
relatively uncommon. The remaining 88 patients <65 years of age formed the population of
interest for longitudinal assessment. Data completeness was imperfect, because the EPR did not
contain information about return to work in 19 patients (Figure 2). The majority returned to

work (full-time in 19, part-time as before in 5, reduced in 22, undocumented amount in 9). Only



14 of 88 patients (16%) did not return to work (20% if looking at patients with available
information only).

Baseline and treatment-related parameters (Table 1) were tested for correlation with
dichotomized work status after treatment (returned versus not returned to work). The vast
majority of parameters were not statistically significantly associated. Age, menopausal status,
BMI, ESAS scores, primary tumor size, hormone receptor status, and Her2 positivity did not
predict continued absence from work. The same was true for the type of surgery (breast
conservation versus mastectomy, sentinel node biopsy versus axillary dissection), neoadjuvant
systemic treatment (yes/no), and adjuvant systemic treatment (chemotherapy-containing versus
endocrine alone). Return to work was more common in patients with pNO/mi status (92%)
compared to pN1-3 (68%), p=0.01. Postoperative nodal status was the only predictive factor in

this study.

Discussion

This study was performed in Nordland county, a rural region in Norway with an extraordinarily
low unemployment rate of <3%. This situation creates a challenging market for employers, who
often recruit workers from other regions or countries. Travel distances are large in this part of
Norway, and all oncologists are located in the main hospital, Nordland hospital in Bodg. All
hospitals in the region are connected through a shared EPR. These peculiarities allow for
population-based studies, resembling those employing cancer registry databases, although with
smaller population sizes (11-13). We utilized our breast cancer database for this pilot study with
a limited number of 150 relapse-free survivors and addressed questions regarding data
completeness and added value of EPR-based studies, which are less common than invitation-

based surveys.



Recently, Norwegian researchers performed a traditional large-scale study, which showed that
63% of survivors maintained their work status eight years after diagnosis (10, 19). They
included women with stage I-111 breast cancer diagnosed in 2011 or 2012 at a maximum age of
65 years. A survey was performed eight years later, with 1,951 invited participants. However,
only 1,007 responded after one reminder. The relatively modest participation rate raises
questions about generalisability of the results. In other words, does a systematic difference lead
certain survivors to participate, thus creating potentially biased results? In a previous
Norwegian study, which included a cancer-free control group, breast cancer survivors were
significantly more likely to receive disability pension [hazard ratio (HR)=2.7, 95%CI1=2.3-3.2]
(20). Adjusted HR in women with stage | breast cancer was 1.8 (95%CI=1.5-2.3) and 3.0
(95%C1=2.4-3.8) in stage Il/lll compared to controls. The risk increased with mastectomy
compared to breast-conserving surgery (HR=1.5, 95%CI=1.2-1.9). Employment rates were
higher in non-disabled breast cancer survivors than in non-disabled controls (82% vs. 77%,

p=0.008).

In the more recent large-scale Norwegian study (10), 89% of participants were employed at the
time of diagnosis (83% in the present <65 years of age population), but only 59% continued to
be at the time of this survey. Disability pension rate increased from 6 to 31%. Our study had a
shorter follow-up (1 instead of 8 years), but comparable employment rate at 1 year after
diagnosis (62.5% of survivors with available data, not counting students as employed).
However, many survivors had a reduced number of working hours or an undocumented amount.
Our EPR study largely resembled the results of the larger survey (employed at diagnosis: 83
versus 89%, later on 62.5 versus 59%). Therefore, either approach may be suitable in future
studies. Surveys are limited by suboptimal participation rates [1,007 of 1,951 (52%) in Norway

(20)], while EPRs are incomplete in some cases [19 of 88 (22%) in our study]. Both approaches



are relatively time-consuming. Exclusion of patients older than 65 years appears warranted,

because the present results showed that 98% were no longer working at breast cancer diagnosis.

In a prospective, multicenter cohort study conducted in Germany, 577 breast cancer patients
were surveyed three times: shortly after surgery, at 10 weeks post-surgery, and at 40 weeks
post-surgery (21). Two-hundred-and-three (35%) patients did not return to work within
40 weeks of surgery, whereas 374 (65%) patients did return to work. The association of return
to work at 40 weeks following discharge with sociodemographic and disease-related
characteristics was examined. Significant factors included age group 55-59 years compared to
18-44 years, having children, rehabilitation attendance, self-rated health "good" and "excellent"

compared to "bad", and stage Il plus stage 1I/1V in comparison to stage 0/1.

In Denmark (n=14,750; population-based), 81% of patients remained part of the work force two
years after treatment, with 10% of them being unemployed (22). Increasing duration of
unemployment before breast cancer was associated with an adjusted HR of 4.4 (95%CI1=3.9-
4.9) for unemployment after breast cancer. Other risk factors for unemployment included low
socioeconomic status and demography, while adjuvant therapy did not increase the risk of
unemployment. In a study conducted in the USA, 3,133 individuals were sent surveys. Of these,
2,290 (73%) completed a baseline survey soon after diagnosis. Among these participants, 1,536
(67%) completed a follow-up questionnaire four years later (23). Of the 1,026 patients aged
<65 years at the time of diagnosis whose breast cancer did not recur and who responded to both
surveys, 76% were employed before diagnosis. Of these, 30% were no longer working at the
time of the follow-up survey. Women who received systemic chemotherapy as part of their
multi-modal treatment were less likely to be working at the time of the follow-up survey (38

versus 27%, p=0.003). During the survivorship period, many women who were not employed



expressed a desire to work: 50% reported that it was important for them to work and 31% were

actively seeking work.

We also analyzed predictive factors for returning to work and were able to include patient-
reported symptoms (ESAS scores, albeit at only one timepoint, i.e., before the start of adjuvant
radiotherapy). Comparable data were not available in previous studies. Postoperative nodal
status was the only predictive factor in our study. In contrast, none of the cancer-related
variables, including treatment, were associated with work ability eight years after diagnosis in
the previous Norwegian study (10). Results from Brazil were not consistent (9). These
researchers identified breast-conserving surgery as favourable, and adjuvant endocrine therapy
as negative. In a French study (n=273), the significant factors affecting return to work were:
age, educational level, colleagues' support, chemotherapy, lymphedema, and the physical and
psychological constraints of the job (24). Divergence increased even more in the already
discussed studies from Germany, Denmark, and the USA (21-23). Obviously, different
countries with different socioeconomic conditions are difficult to compare. It is also important
to emphasize that not all studies examined all the different potential predictive factors.

Typically, a limited number of explanatory variables were assessed.

Limitations

Our study cohort was comprised of patients covered by the national publicly-funded health care
system. Almost all patients had indications for adjuvant systemic therapy. Since the study size
and consequently statistical power was limited, we may have overlooked additional correlations
that a larger study would have revealed. EPRs can be configurated in diverse manners, which

may impact data completeness in the future.
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Longitudinal data from long-term survivors may provide additional insights into the complex
challenges of returning to work. Interventions focusing on comprehensive, individualized
supportive measures such as physical exercise, physiotherapy, psycho-oncology referral,
rehabilitation, and others may result in better role-functioning and less interference of breast

cancer treatment with survivors’ daily life and work ability (25).

Conflicts of Interest

The Authors declare that the research was conducted in the absence of any commercial or

financial relationships that could be construed as a potential conflict of interest.

11



References

1. Kang D, Bae KR, Kim HY, Ahn Y, Kim N, Shim Y, Sohn TS, Lee WY, Baek JH, Kweon
SS, Cho J: Changes in working status after cancer diagnosis and socio-demographic, clinical,
work-related, and psychological factors associated with it. BMC Cancer 22(1): 917, 2022. DOI:
10.1186/s12885-022-10013-8

2. de Boer AG, Verbeek JH, Spelten ER, Uitterhoeve AL, Ansink AC, de Reijke TM,
Kammeijer M, Sprangers MA, van Dijk FJ: Work ability and return-to-work in cancer patients.
Br J Cancer 98(8): 1342-1347, 2008. DOI: 10.1038/sj.bjc.6604302

3. Butow P, Laidsaar-Powell R, Konings S, Lim CYS, Koczwara B: Return to work after a
cancer diagnosis: a meta-review of reviews and a meta-synthesis of recent qualitative studies.
J Cancer Surviv 14(2): 114-134, 2020. DOI: 10.1007/s11764-019-00828-z

4. Sun Y, Shigaki CL, Armer JM: The influence of breast cancer related lymphedema on
women's return-to-work. Womens Health (Lond) 16: 1745506520905720, 2020. DOI:
10.1177/1745506520905720

5. Sun Y, Shigaki CL, Armer JM: Return to work among breast cancer survivors: A literature
review. Support Care Cancer 25(3): 709-718, 2017. DOI: 10.1007/s00520-016-3446-1

6. Wennman-Larsen A, Svard V, Alexanderson K, Friberg E: Factors of decisive importance
for being in work or not during two years after breast cancer surgery: content analysis of 462
women's open answers. BMC Womens Health 21(1): 332, 2021. DOI: 10.1186/s12905-021-
01468-1

7. Kobayashi N, Ozaki A, Kotera Y, Kaneda Y, Bhandari D, Takamatsu K, Kasai T, Arai M,
Takasaki J, Saito H, Sawano T, Kanemoto Y, Sato H, Tsubokura M, Kurokawa T, Tachibana
K, Wada M, Tanimoto T, Ohtake T, Ejiri T, Shimmura H, Kanzaki N: Long-term experience
on breast cancer-related lymphedema in the coastal area of Fukushima, Japan after the 2011

triple disaster. In Vivo 38(1): 272-280, 2024. DOI: 10.21873/invivo.13435

12



8. Viseux M, Johnson S, Roquelaure Y, Bourdon M: Breast cancer survivors' experiences of
managers' actions during the return to work process: A scoping review of qualitative studies. J
Occup Rehabil 33(4): 687-701, 2023. DOI: 10.1007/s10926-023-10101-x

9. Landeiro LCG, Gagliato DM, Féde AB, Fraile NM, Lopez RM, da Fonseca LG, Petry V,
Testa L, Hoff PM, Mano MS: Return to work after breast cancer diagnosis: An observational
prospective study in Brazil. Cancer 124(24): 4700-4710, 2018. DOI: 10.1002/cncr.31735

10. Vandraas K, Falk RS, Bghn SKH, Kiserud C, Lie HC, Smedsland SK, Ewertz M, Dahl S,
Brekke M, Reinertsen KV: Work ability 8 years after breast cancer: exploring the role of social
support in a nation-wide survey. Breast Cancer Res Treat 193(3): 685-694, 2022. DOI:
10.1007/s10549-022-06599-z

11. Nieder C, Dalhaug A, Haukland E, Norum J: Management of patients with metastatic
prostate cancer (mPC) in a rural part of North Norway with a scattered population: does living
near the department of oncology translate into a different pattern of care and survival? Int J
Circumpolar Health 78(1): 1620086, 2019. DOI: 10.1080/22423982.2019.1620086

12. Nieder C, Tollali T, Norum J, Pawinski A, Bremnes RM: A population-based study of the
pattern of terminal care and hospital death in patients with non-small cell lung cancer.
Anticancer Res 32(1): 189-194, 2012.

13. Nieder C, Ressheim J, Haukland EC, Mannsaker B: Implementation of locoregional
adjuvant radiotherapy for breast cancer in a rural healthcare region: Toxicity outcomes in the
initial cohort. Anticancer Res 42(2): 923-928, 2022. DOI: 10.21873/anticanres.15551

14. Bruera E, Kuehn N, Miller MJ, Selmser P, Macmillan K: The Edmonton Symptom
Assessment System (ESAS): a simple method for the assessment of palliative care patients. J
Palliat Care 7: 6-9, 1991.

15. Chow S, Wan BA, Pidduck W, Zhang L, DeAngelis C, Chan S, Yee C, Drost L, Leung E,

Sousa P, Lewis D, Lam H, Chow R, Lock M, Chow E: Symptoms predictive of overall quality

13



of life using the Edmonton symptom assessment scale in breast cancer patients receiving
radiotherapy. Clin Breast Cancer 19: 405-410, 2019. DOI: 10.1016/j.clbc.2019.05.007

16. Lam E, Wong G, Zhang L, Drost L, Karam I, Yee C, McCurdy-Franks E, Razvi Y, Ariello
K, Wan BA, Nolen A, Wang K, DeAngelis C, Chow E: Self-reported pain in breast cancer
patients receiving adjuvant radiotherapy. Support Care Cancer 29: 155-167, 2021. DOI:
10.1007/s00520-020-05462-5

17. Behroozian T, Milton L, Zhang L, Lou J, Shariati S, Karam I, Chow E: A comparison of
acute patient-reported outcomes in breast cancer patients with and without regional nodal
irradiation using the ESAS and PRFS tool. Support Care Cancer 31: 279, 2023. DOI:
10.1007/s00520-023-07728-0

18. Nieder C, Johnsen SK, Winther AM, Mannsaker B: Patient-reported symptoms before
adjuvant locoregional radiotherapy for breast cancer: triple negative histology impacts the
symptom burden. Strahlenther Onkol, 2024. DOI: 10.1007/s00066-024-02224-8

19. Bghn SH, Vandraas KF, Kiserud CE, Dahl AA, Thorsen L, Ewertz M, Lie HC, Falk R,
Reinertsen KV: Work status changes and associated factors in a nationwide sample of
Norwegian long-term breast cancer survivors. J Cancer Surviv 18(2): 375-384, 2024. DOI:
10.1007/s11764-022-01202-2

20. Hauglann B, Benth JS, Fossa SD, Dahl AA: A cohort study of permanently reduced work
ability in breast cancer patients. J Cancer Surviv 6(3): 345-356, 2012. DOI: 10.1007/s11764-
012-0215-0

21. Heuser C, Halbach S, Kowalski C, Enders A, Pfaff H, Ernstmann N: Sociodemographic and
disease-related determinants of return to work among women with breast cancer: a German
longitudinal cohort study. BMC Health Serv Res 18(1): 1000, 2018. DOI: 10.1186/s12913-018-

3768-4

14



22. Carlsen K, Ewertz M, Dalton SO, Badsberg JH, Osler M: Unemployment among breast
cancer  survivors. Scand J Public Health 42(3): 319-328, 2014.DOI:
10.1177/1403494813520354

23.Jagsi R, Hawley ST, Abrahamse P, Li Y, Janz NK, Griggs JJ, Bradley C, Graff JJ, Hamilton
A, Katz SJ: Impact of adjuvant chemotherapy on long-term employment of survivors of early-
stage breast cancer. Cancer 120(12): 1854-1862, 2014. DOI: 10.1002/cncr.28607

24. Peugniez C, Fantoni S, Leroyer A, Skrzypczak J, Duprey M, Bonneterre J: Return to work
after treatment for breast cancer: single center experience in a cohort of 273 patients. Bull
Cancer 98(7): E69-79, 2011. DOI: 10.1684/bdc.2011.1401

25. Gjerset GM, Skaali T, Seland M, Thorsen L: Health-related quality of life, fatigue, level of
physical activity, and physical capacity before and after an outpatient rehabilitation program
for women within working age treated for breast cancer. J Cancer Educ 38: 948-956, 2023.

DOI: 10.1007/s13187-022-02211-6

15



Figure 1. Age-stratified overview of work status after breast cancer treatment (n=43, 107).
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Figure 2. Work status in 107 patients <65 years including: 1) Already retired or on disability
pension before breast cancer diagnosis (n=16); 2) Continued studies after treatment (n=2);
3) Working (n=88 + 1 patient who committed suicide).
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Table 1. Baseline characteristics before adjuvant radiotherapy in 150 female patients.

Variable No %
Screening detected 31 21
Pathological stage

pTO 21 14
pT1 69 46
pT2 51 34
pT3 5 3
pT4 4 3
pNO 41 27
pN1 72 48
PN2 22 15
pN3 3 2
Microscopic nodal disease only | 12 8
Histology

Ductal carcinoma 112 75
Lobular carcinoma 19 13
Both 10 7
Others 9 6
Histological grade

Gl 21 14
G2 64 43
G3 36 24
Uncertain after NATx! 29 19
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Receptor status

Estrogen negative 39 26
Progesterone negative 66 44
Triple negative 22 15
Her2 positive 33 22
Others

BRCA mutation 5 3
Premenopausal 38 25
Perimenopausal 18 12
Postmenopausal 94 63
Treatment

Neoadjuvant systemic therapy 79 53
Mastectomy 80 53
Breast conservation 70 47
Axillary dissection 74 49
Sentinel node biopsy 76 51
Hypofractionated radiotherapy 50 33
Tumor bed boost 26 17
Adjuvant systemic therapy 145 97

INATX: neoadjuvant systemic therapy
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Table 1l. ESAS before adjuvant radiotherapy.

Item Mean Standard deviation Range
Pain (not moving) 1.7 2.2 0-8
Pain (while moving) 2.2 2.3 0-9
Fatigue 3.1 2.4 0-9
Nausea 0.5 11 0-7
Dyspnea 1.2 1.8 0-8
Dry mouth 2.3 2.4 0-8
Appetite 1.1 2.0 0-7
Constipation 0.8 1.6 0-7
Anxiety/restlessness 1.6 2.2 0-8
Sleep 2.8 2.9 0-10
Sadness/depression 1.3 2.0 0-9
Overall wellbeing 25 2.2 0-8
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