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Aim: To assess how sociodemographic, clinical and treatment characteristics impact employment status
five-years following a breast cancer diagnosis, and to compare the incidence rate of changes with the
general population.

Methods: A total of 462 women with incident breast cancer were evaluated before treatment and three-
and five-years later. Adjusted odds ratios (ORs) with 95% confidence intervals (95%Cls) were computed
through multinomial logistic regression. Data for comparisons were retrieved from the SHARE Project.
Incidence rate ratios (IRRs) with 95%Cls were calculated using Poisson regression.

Results: Among the 242 employed women prior to diagnosis, 162 remained employed, 26 became un-
employed, 27 entered early retirement, 14 entered normal retirement and 13 were on sick leave at five-
years. Unemployment increased with age (>55 vs <55 years: OR =4.49, 95%Cl:1.56—12.92; OR = 3.40,
95%Cl:1.05—10.97 at three- and five-years, respectively) and decreased with education (>4 vs <4 years:
OR =0.36, 95%CI:0.13—0.97; OR =0.27, 95%Cl:0.10—0.71 at three- and five-years, respectively). Axillary
surgery (unemployment at five-years: OR = 5.13, 95%CI:1.30—20.27), hormonal therapy (unemployment
at three-years: OR = 0.28, 95%CI:0.10—0.83) and targeted therapy (sick leave at three-years: OR = 3.79,
95%ClI:1.14—12.63) also influenced employment status. Five-years post diagnosis, women with breast
cancer had a lower incidence of unemployment (IRR = 0.51, 95%Cl:0.30—0.89) than the general popu-
lation, while, among older women, there was a higher tendency to enter early retirement (IRR = 1.72, 95%
Cl:0.82—-3.61).

Conclusions: Although not all women may want to pursue or continue a professional life following their
breast cancer experience; those who do may benefit from social and employer support when returning
to work.
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1. Introduction countries [5]. Additionally, almost two-thirds of newly diagnosed

patients are under the age of 65 years [ 1], which further contributes

Breast cancer is the most frequent cancer among women, with
nearly 2.1 million new cases diagnosed in 2018 [1]. Due to improved
access to early diagnosis [2] and effective treatments, including
new adjuvant drugs and less aggressive surgeries [3], breast cancer
survival has increased over the last decades [4]; the most recent
five-year net survival estimates surpass 80% in most developed
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to a growing number of survivors who return to their daily routine
following a breast cancer diagnosis.

Returning to work can symbolize re-entering ordinary life and
helps patients increase their self-esteem and quality of life [6].
However, several factors have been described to influence
employment status following breast cancer treatment [7]. Older
age [8] and a lower educational level [9] have been consistently
associated with lower employment rates, whereas other factors,
such as clinical characteristics and treatments, had heterogeneous
results [10,11]. Furthermore, it seems that the factors influencing
employment status change over time, while most reports focus on
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the role of clinical and treatment characteristics in the first three
years; studies with longer follow-up times have demonstrated that
sociodemographic and work-related factors have a more predom-
inant role five to 10 years after diagnosis [12,13]. Additionally, most
previous research has focused on the effect of sociodemographic,
clinical and job characteristics on the return to work of breast
cancer patients following diagnosis [8,9,14,15]. In this context, there
are also other possible employment outcomes: it can be harder for
some women to find a job after breast cancer diagnosis due to
comorbidities, and for this reason may remain unemployed, retire
early or remain on sick leave for longer periods of time [16—18].

Therefore, the aims of this study were to assess how socio-
demographic, clinical and treatment characteristics at baseline
impact employment status, namely changes to unemployment,
early retirement and sick leave among breast cancer patients
employed at baseline and followed prospectively for five years, and
to compare the incidence rate of unemployment and early retire-
ment between these patients and the general population.

2. Methods
2.1. Cohort of breast cancer patients

This is a prospective cohort study including women with newly
diagnosed breast cancer admitted to the Breast Clinic of the Por-
tuguese Institute of Oncology of Porto and followed for five years.
The study methods have been described in detail elsewhere [19].
Briefly, study participants were consecutively recruited in 2012,
among women aged 18 years or older, with histologically
confirmed breast cancer, proposed for surgery, either as primary
treatment or after neoadjuvant chemotherapy. The study included
those who had not previously received any treatment for breast
cancer, had not been submitted to a previous breast surgery, were
never treated with chemotherapy and/or radiotherapy in the chest
or axillary areas for other primary cancers, and who could under-
stand the purposes of the study and were willing to collaborate.

A total of 506 participants underwent a baseline evaluation,
before treatment, from whom 31 and 11 were lost to follow-up at
the three- and five-year evaluations, respectively (Fig. 1). Further,
two women with stage IV cancer were excluded. Therefore, data
from 462 (91.3%) participants were available for the present anal-
ysis. The latter were not significantly different from those excluded
or lost to follow-up, regarding age (median age at diagnosis: 54.9
vs. 54.2 years, respectively; p = 0.630), educational level (median

506 breast cancer patients
(newly diagnosed) I |
| 11 died !
| 10 abandoned the study |
|
|
|
|

-----------------3 6 could not be contacted

: 2 transferred to another hospital
| 2 were unable to cooperate

475 breast cancer patients
(three-year follow-up)

: 7 died

| 2 abandoned the study

2 transferred to another hospital
| 2 were stage IV at baseline

V.

462 breast cancer patients
(five-year follow-up)

Fig. 1. Flowchart describing the number of breast cancer patients in each of the follow-
up evaluations.

years: 7.7 vs. 6.9, respectively; p = 0.197), marital status (married or
cohabitating: 69.9% vs. 68.2%, respectively; p=0.810) or breast
cancer stage (stages 0/I: 55.0% vs. 41.0%, stage II: 30.0% vs. 41.0%,
stage III: 14.7% vs. 17.9%, respectively; p = 0.237).

Sociodemographic data were collected through face-to-face in-
terviews using a structured questionnaire in all evaluations.
Employment status before diagnosis and at three-, and five-years
after diagnosis was assessed at the three- and five-year follow-
up, respectively. Employment status was selected from eight cate-
gories: full-time job, part-time job, unpaid family worker, unem-
ployed, student, retired or early retired, housewife, and other. The
latter was specified through an open-ended question.

Information on cancer stage and treatment was collected from
clinical records. Cancer stage was classified according to the sev-
enth American Joint Committee on Cancer staging manual [20].

Anxiety and depression at baseline were evaluated using The
Hospital Anxiety and Depression Scale (HADS) [21,22]. HADS clas-
sifies anxiety and depression in the past week using a score range
from O to 21, in which a score greater than or equal to 11 for each of
them was defined as indicative of clinically significant anxiety or
depression.

The characteristics of patients are presented as counts and
proportions for all categorical variables, and median and percen-
tiles 25 and 75 (P25—P75) for continuous variables.

For statistical analysis, employment status was classified into
five categories: employment (those working full- and part-time
jobs, and unpaid family workers), unemployment (unemployed
and housewives), early retirement (those who retired with less
than 65 years — for women retiring during follow-up, age at
retirement was estimated as the midpoint age between the nearest
evaluations), normal retirement (those who retired with more than
or equal to 65 years) and sick leave.

Adjusted odds ratios (ORs) and 95% confidence intervals (Cls)
were computed using multinomial logistic regression, to quantify
the relation between sociodemographic and clinical characteristics
at baseline, and breast cancer treatments and employment status at
three- and five-years after diagnosis, among women who were
employed at baseline. For these analyses, the outcomes of interest
were: unemployment, early retirement and sick leave. Each model
included potential confounders, according to the scientific litera-
ture [23], as described in the footnotes of Fig. 3.

2.2. Comparison to the general population

A representative sample of the female adult Portuguese popu-
lation assembled as part of the Fourth and Sixth Waves of the
Survey of Health, Ageing and Retirement in Europe (SHARE), con-
ducted in 2011 and 2015, respectively, was used as a source for the
comparison group of the general population [24—26].

Participants were evaluated through computer-assisted face-to-
face interviews, using a structured and ex-ante harmonized ques-
tionnaire. Employment status was selected from six categories:
retired (semi-retired, partially retired, early retired and pre-
retired), employed or self-employed (paid work, working for fam-
ily business but unpaid and workers who are still employees of a
firm though currently not paid), unemployed, permanently sick or
disabled, homemaker, and other. For statistical analyses, three
categories were used: employment, unemployment and early
retirement (those who retired with less than 65 years — for women
retiring during follow-up, age at retirement was estimated as the
midpoint age between the nearest evaluations, and those who
selected the option permanently sick or disabled).

A total of 862 Portuguese females aged between 38 and 89 were
evaluated in both the Fourth and Sixth Waves. After excluding 68
women with a previous cancer diagnosis and those who were not
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Table 1
Sociodemographic and clinical characteristics at baseline, and treatments of breast
cancer patients.

Characteristics N (%)
Age, years
<55 232 (50.2)
>55 230 (49.8)
Education, years
<4 194 (42.0)
>4 268 (58.0)

Marital status

Married or cohabitating 323 (69.9)

Other” 139 (30.1)
Monthly income before diagnosis, euros”

<500 250 (55.3)

>500 202 (44.7)
Place of residence

Porto Metropolitan Area 160 (34.6)

Outside the Porto Metropolitan Area 302 (65.4)
Employment status before diagnosis

Employed 242 (52.4)

Unemployed 103 (22.3)

Early retired 47 (10.2)

Normal retired 70 (15.1)
Anxiety© 178 (38.5)
Depression® 38(8.2)
Cancer stage

0/1 254 (55.0)

11/11 208 (45.0)
Breast surgery"

Breast-conserving 235 (50.9)

Mastectomy 227 (49.1)
Axillary surgery®

None/SLNB 309 (66.9)

ALND 153 (33.1)
Chemotherapy 277 (60.0)
Radiotherapy 339 (734)
Hormone therapy 356 (77.0)
Targeted therapy 48 (10.4)

ALND: Axillary lymph node dissection; SLNB: Sentinel lymph node biopsy.

2 Including single, widowed and divorced women.

b N=452 due to 6 missing values and 4 participants that did not know/answer.
Monthly income before diagnosis considered the patients’ total monthly net
income.

¢ Anxiety and depression were defined as a score greater than or equal to 11 in
the respective anxiety and depression subscales of the Hospital Anxiety and
Depression Scale [21].

d patients who had both mastectomy and breast-conserving surgery are re-
ported as mastectomy.

€ Patients who had both ALND and SLNB are reported as ALND.

Employed

Unemployed

Early retired

Normal retired

Employment status

Sick leave

o
w
o

employed at the Fourth Wave evaluation, 180 women were
considered in the comparison group for the present study.

Adjusted incidence rate ratios (IRRs) with 95% ClIs were calcu-
lated through Poisson regression to compare the incidence rates of
employment changes between breast cancer patients and women
from the general population. For these analyses, the outcomes of
interest were unemployment and early retirement among those
who were previously employed.

3. Results
3.1. Cohort of breast cancer patients

Participants’ characteristics are shown in Table 1. At baseline,
more than half of the women were less than 55 years old (50.2%)
and had successfully completed more than four years of education
(58.0%). Two-thirds were married or cohabitating with a partner
(69.9%) and lived outside the Porto Metropolitan Area (65.4%), and
approximately half were employed before diagnosis (52.4%) and
had a monthly income of less than 500 euros (55.3%). At baseline, a
total of 38.5% and 8.2% had anxiety and depression, respectively.
Over half of the patients were diagnosed with stage 0/l cancer
(55.0%) or performed a breast-conserving surgery (50.9%) and one-
third were submitted to axillary surgery (33.1%). Most of the
women underwent chemotherapy (60.0%), radiotherapy (73.4%)
and hormone therapy (77.0%), whereas just over 10% received tar-
geted therapy.

As depicted in Fig. 2, there was a decrease in the number of
employed women before diagnosis to the five-year follow-up
evaluation. Among the 242 women who were employed prior to
breast cancer diagnosis, 170 (70.2%) were employed, 24 (9.9%)
became unemployed, 19 (7.8%) entered early retirement, 8 (3.3%)
entered normal retirement and 21 (8.7%) were on sick leave at
three-years; the corresponding figures at five-years were 162
(66.9%), 26 (10.7%), 27 (11.2%), 14 (5.8%) and 13 (5.4%). The median
(P25—P75) retirement age was similar at both follow-up evalua-
tions: 57.8 (49.6—59.4) years at three-years and 55.4 (48.2—60.4)
years at five-years for early retirement, and 65.7 (65.1—66.5) years
at three-years and 66.1 (64.7—67.1) years at five-years for normal
retirement.

Fig. 3 shows the association between sociodemographic and
clinical characteristics, and treatment of breast cancer patients and

150 200 250

Number of breast cancer patients

m Before diagnosis

Three-years post diagnosis

Five-years post diagnosis

Fig. 2. Changes in employment status from before diagnosis to the three- and five-year follow-up evaluations in breast cancer patients.
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Unemployed

Characteristics
OR (95% CIy*

Age, years (255 vs. <55)

—h— 449 (156, 12.92)
—— 3.40 (1.05, 10.97)
Education, years (>4 vs. <4)
—A— 0.36 (0.13, 0.97)
—a 0.27 (0.10, 0.71)
Marital status (Other® vs. Married or cohabiting)
—h—— 0.56 (0.17, 1.87)
—l 0.63 (0.19, 2.06)
Income, euros (>500 vs. <500)
—h— 0.71(0.26, 1.97)
— 0.45 (0.16, 1.25)
Place of residence (Outside vs. Porto)
— A 1.56 (0.57, 4.27)
—— 1.33 (0.50, 3.53)

Anxiety® (Yes vs. No)
e 1.43 (0.55, 3.70)
-l 157 (0.62, 3.99)
Depression® (Yes vs. No)
f————a————  3.95 (0.84, 18.63)
|———— 4.54(1.08, 19.14)
Cancer stage (II/III vs. 0/I
ge ( ) I — 214 (0.82, 5.60)
—— 1.80 (0.70, 4.60)

Breast surgery? (Mastectomy vs. Breast conserving)

— 0.66 (0.24, 1.82)
. 0.86 (0.32, 2.32)
Axillary surgery® (ALND vs. None or SLNB) A A 3.07 (0.82, 11.52)

—— 5.13 (1.30, 20.27)
Chemotherapy (Yes vs. No) 0.71(0.19, 2.64)
0.98 (0.27, 3.50)
Radiotherapy (Yes vs. No) 1.20 (0.37, 3.86)
1.35 (0.39, 4.63)
Hormone therapy (Yes vs. No) 0.28 (0.10, 0.83)
0.38 (0.14, 1.07)
Targeted therapy (Yes vs. No) 1.47 (0.28, 7.60)
1.72 (0.41,7.21)

A Three-years post diagnosis

Early retirement Sick leave
OR (95% CI)® OR (95% CI)*
—&—  10.74 (3.36, 34.25) S 2.64 (0.78, 8.94)
—@—  10.69 (3.66, 31.21) —_—— 2.96 (0.52, 16.82)
—a— 0.76 (0.23, 2.50) —h— 0.39(0.13, 1.19)
—a— 0.63 (0.22, 1.85) — 0.45 (0.10, 2.06)
—_— 1.12 (0.34, 3.62) — 0.94 (0.31, 2.87)
—— 1.20 (0.43, 3.32) —— 1.38 (0.32, 5.98)
—h—t 0.48 (0.16, 1.43) —h—t- 0.42 (0.15, 1.23)
—a— 0.44 (0.17, 1.14) —a— 0.57 (0.13, 2.52)
—h— 2.71(0.81, 9.09) —— 0.84 (0.31, 2.29)
—— 1.10 (0.43, 2.79) — 0.87 (0.22, 3.42)
+—Ah— 2.38(0.80, 7.09) < 1.96 (0.71, 5.36)
T 2.06 (0.82, 5.19) -—— 3.06 (0.73, 12.90)
—h— 1.27 (0.44, 3.64) —h—t— 0.49 (0.16, 1.47)
0.71(0.27, 1.85) . 1.15(0.29, 4.55)
1.55 (0.16, 14.75) —_— 2.56 (0.46, 14.09)
0.79 (0.09, 7.34) —— 88— 241(0.23,24.71)
—Th— 1.56 (0.50, 4.85) —Th— 1.48 (0.50, 4.32)
- 1.81(0.68, 4.79) —t——f— 369 (0.66,20.61)
—h— 2.73(0.54, 13.74) +——A———  4.95(0.89,27.54)
—8— 3.26 (0.80, 13.23) —_— 2.11(0.25, 17.73)
—— 2.15 (0.46, 10.08) —_— 1.14 (0.28, 4.56)
—a— 1.11 (0.32, 3.89) —_— 1.86 (0.24, 14.32)
———A———  4.74(0.56, 40.29) —— 1.31(0.32, 5.31)
—t— 1.72 (0.44, 6.76) 0.76 (0.12, 4.59)
—_— 0.82 (0.22, 3.01) 0.42 (0.14, 1.21)
—a 0.58 (0.21, 1.60) 0.81(0.15, 4.35)
—t 2.16 (0.49, 9.59) e 3.79 (1.14, 12.63)
—a— 2.59 (0.79, 8.51) 0.91(0.09, 9.60)
T I T ] T
.05 1 45 05 1 35

B Five-years post diagnosis

Fig. 3. Association between sociodemographic and clinical characteristics, and treatment of breast cancer patients and employment status three- and five-years after diagnosis
among those employed before diagnosis. ALND: Axillary lymph node dissection; Cl: confidence interval; SLNB: Sentinel lymph node biopsy. *Adjusted for age (continuous), ed-
ucation (<4, 5—9, >10), marital status (married or cohabitating, and single, widowed and divorced women) and cancer stage at diagnosis (01, II, III), as applicable. ® Including single,
widowed and divorced women. “Anxiety and depression were defined as a score greater than or equal to 11 in the respective anxiety and depression subscales of the Hospital
Anxiety and Depression Scale [21]. 9Patients who had both mastectomy and breast-conserving surgery are reported as mastectomy. ¢Patients who had both ALND and SLNB are

reported as ALND.

employment status. Among those employed prior to diagnosis,
older women were significantly more likely to become unemployed
(OR = 4.49, 95%CI: 1.56—12.92 and OR = 3.40, 95%CI: 1.05—10.97 at
three- and five-years, respectively) or enter early retirement
(OR=10.74, 95%Cl: 3.36—34.25 and OR=10.69, 95%ClI:
3.66—31.21 at three- and five-years, respectively). A higher educa-
tional level was negatively associated with unemployment
(OR =0.36, 95%CI: 0.13—0.97 and OR=0.27, 95%CI: 0.10—0.71 at
three- and five-years, respectively). Further, women with depres-
sion at baseline were at higher odds of being unemployed at five-
years (OR=4.54, 95%Cl: 1.08—19.14). Women who underwent
axillary surgery were more likely to be unemployed (OR = 5.13, 95%
Cl: 1.30—20.27 at five-years), those who received hormone therapy
had a lower odds of being unemployed (OR=0.28, 95%CI:
0.10—0.83 at three-years) and those who received targeted therapy
were more likely to be on sick leave (OR=3.79, 95%Cl:
1.14—12.63 at three-years).

3.2. Comparison to the general population

Compared to the general population, women with breast cancer
had a lower incidence of unemployment (IRR=0.51, 95%CI:
0.30—0.89). Though no other statistically significant results were

observed, among older women, breast cancer patients had a higher
tendency to enter early retirement when compared to the general
population (IRR = 1.72, 95%Cl: 0.82—3.61) (Table 2).

4. Discussion

The current study found that among breast cancer patients who
were employed before diagnosis, approximately one-third were
unemployed, retired or on sick leave five years later. Age and ed-
ucation were most strongly associated with employment status:
older breast cancer patients were more likely to be unemployed,
early retired or on sick leave, whereas those with a higher educa-
tional level had lower odds for those outcomes. Regarding treat-
ment characteristics, axillary surgery and targeted therapy were
negatively associated with being employed, while those who
received hormone therapy were less likely to be unemployed.
Compared to the general population, women with breast cancer
had a significantly lower incidence of unemployment, though,
among older women, there was a higher tendency for breast cancer
patients to enter early retirement.
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Table 2

Incidence rate ratios with 95% confidence intervals of unemployment and early retirement among employed breast cancer survivors and general population females.

Unemployed Early retired
N 0 PT? IRR (95% CI)° N 0 PT? IRR (95% CI)°
TOTAL
General population 159 38 609.16 1 142 21 544.82 1
Breast cancer patients 209 26 1024.16 0.51 (0.30—0.89) 216 33 1056.10 1.00 (0.56—1.78)
AGE, years
<55 General population 87 19 332.80 1 76 8 291.15 1
Breast cancer patients 167 18 816.24 0.65 (0.32—1.33) 164 15 801.55 0.53 (0.19—1.48)
>55 General population 72 19 276.36 1 66 13 253.67 1
Breast cancer patients 42 8 207.92 0.72 (0.31—1.68) 52 18 254.55 1.72 (0.82—3.61)
EDUCATION, years
<4 General population 75 23 289.93 1 64 12 249.09 1
Breast cancer patients 48 11 234.42 0.52 (0.24—1.13) 47 10 228.28 0.98 (0.42—2.29)
>4 General population 84 15 319.23 1 78 9 295.73 1
Breast cancer patients 161 15 789.74 0.49 (0.23-1.05) 169 23 827.82 1.07 (0.48—-2.38)

CI: Confidence interval; IRR: Incidence rate ratio; N: Number of women employed at baseline; O: Number of women who became unemployed or entered early retirement; PT:

Person-time in years.

@ Calculated for each individual considering the time between the two evaluation dates.
b Adjusted for age (continuous), education (<4, 5-9, >10) and marital status (married or cohabitating, and single, widowed and divorced women), as applicable.

4.1. Cohort of breast cancer patients

In this study, more than 65% of the women continued to be
employed five years following breast cancer diagnosis. In particular,
there were a greater number of women becoming unemployed,
early retired or on sick leave in the first three years of follow-up.
Previous studies in other developed countries have found higher
estimates of employment among women with breast cancer than
those observed in our study. A Canadian study showed that among
646 breast cancer survivors, 79% were working three years
following diagnosis [27], while in a Norwegian study, 82% of non-
disabled survivors continued to be employed, up to 14 years after
diagnosis [28]. On the other hand, in an investigation among North
American women with limited resources, less than 60% of patients
returned to work within three years following a breast cancer
diagnosis [ 14]. Nevertheless, direct comparisons are difficult due to
differences across studies in the length of follow-up, as well as
unemployment rates in the general population, which also vary
with time.

We found that older patients were more likely to be unem-
ployed, early retired or on sick leave over the study period, which is
consistent with previous findings [8,10—12]. The significantly
higher odds of unemployment in this group suggest that older
women may encounter greater obstacles in re-joining the work
force, either finding a new job or reintegrating in the previous one.
On the other hand, previous research shows that women who live a
cancer experience are more likely to revise their values and choose
a life with less stress, more devoted to themselves and their family
[9,29,30]. For this reason, they may be more prone to reduce their
work effort or retire early. However, we did not have data available
on work-related factors such as type of job, workload, environment,
value attached to work or change of life priorities, so we cannot
establish if these factors contributed to a greater employment
abandonment.

Several studies have demonstrated that educational and income
levels are closely associated with employment status after breast
cancer diagnosis [9,18,31]. Similarly, our study showed that more
educated women were less likely to be unemployed. The level of
education is correlated to the type of job, with lower education
being associated with more physically demanding work [7], and a
less adaptable and supportive work environment [32], which does
not encourage resuming work and makes less educated women
particularly vulnerable to unemployment. We also observed that a

higher income tended to be a protective factor for unemployment,
early retirement and sick leave, though results were not statistically
significant. Generally, women with a higher income have more
opportunities for career development, with more flexibility in their
professional activity and work schedule, which may be a motiva-
tion to return to work [31].

Evidence regarding the contribution of clinical characteristics to
employment status has been conflicting. Although some studies
have reported that depression was associated with a less frequent
return to work three years after diagnosis [31,33], in studies with
longer follow-up times these characteristics did not generally
impact work outcome [12,33]. In line with the latter, we found no
significant results for clinical characteristics.

Likewise, breast cancer treatments have been shown to be
associated with employment changes between breast cancer
diagnosis and five-years post diagnosis but not in the long-term
[7,8,18,33]. In the current study, we found that axillary surgery,
hormonal and targeted therapy affected employment status. More
specifically, women who underwent axillary surgery were more
likely to be unemployed five-years after breast cancer diagnosis.
This may be due to a higher morbidity being described following
this type of treatment when compared with sentinel lymph node
biopsy, with axillary surgery leading to decreased mobility and
sensitivity [34]. However, a recent study showed that the associa-
tion between lymph node biopsy and unemployment was no
longer significant six years after diagnosis [33]. When considering
hormone therapy, some studies found a negative association with
being employed [9,31], while we observed that these women were
less likely to be unemployed at three-years, though this effect
disappeared at five years. Contrarily to our results, no association
has been previously reported between employment and targeted
therapy; however, future studies with stronger statistical power
may be expected, due to the growing number of patients likely to
be exposed to this treatment [35]. Overall, our results indicate that
while some treatments may influence employment status in the
first three-years post diagnosis; this impact eventually disappears
at five-years. Therefore, further studies with longer follow-up times
are necessary to assess the repercussion of treatments on
employment status among women diagnosed with breast cancer.

4.2. Comparison to the general population

Employment comparisons between breast cancer patients and
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women from the general population have yielded contradictory
results. Some studies have found the risk of unemployment
[18,27,36], of receiving disability pension or entering early retire-
ment [28,37,38] to be higher among survivors when compared to
individuals without cancer. On the contrary, a study from Norway
found that non-disabled breast cancer patients had higher
employment rates than non-disabled controls [28], while a study
conducted in Canada observed no significant differences in early
retirement between patients and cancer-free individuals [27].
Compared to the Portuguese general population, we found that
breast cancer survivors had a lower incidence of unemployment,
though, among older women, there was a higher tendency to enter
early retirement. These differences may be due to variations in
follow-up times and methodological options, for instance, most of
the previous studies have included both employed and unem-
ployed women in the analyses, while we restricted our analyses to
employed women. In fact, one study performed stratified analyses
among women who were employed at diagnosis only and found no
significant differences in the number of employed days between
patients and controls during follow-up [28].

Furthermore, it is possible that the number of women becoming
unemployed and early retired during the study period may be a
reflection of the country's economic situation at the time. In fact,
Portugal was recovering from an economically challenging period,
resorting to foreign financial assistance, which ended in 2014 [39].
Nevertheless, at five-years post diagnosis, we found that women
with a breast cancer diagnosis had a significantly lower incidence of
becoming unemployed compared to the general population during
the same period. However, it is also possible that more women
entered early retirement, as we observed that they had a higher
incidence of this outcome.

4.3. Strengths and limitations

The prospective design with multiple and systematic evalua-
tions of all patients is the major methodological strength of the
present study. Additionally, its results reflect findings in usual
practice, since all patients were treated according to the protocol of
the oncological hospital, and this is one of the first studies evalu-
ating different employment outcomes up to five-years after breast
cancer diagnosis. However, some limitations should be noted. First,
women with a stage IV diagnosis were excluded, because there
were very few, which limits the generalization to those with more
advanced disease, but this does not affect the internal validity.
Second, data about employment status before diagnosis was
collected at the three-year evaluation, which might cause recall
bias as changes in employment status may occur after cancer
diagnosis; however, it is not expected that women forget such an
important personal characteristic. Likewise, we do not have
employment information at specific periods (i.e. immediately post
diagnosis and post treatment), as employment status was only
evaluated at three- and five-years post diagnosis. As such, we
cannot elucidate on the differences in temporal profile of re-
entering employment following a breast cancer diagnosis. Third, a
misclassification bias may have occurred as some women who are
on sick leave might say that they are employed. Finally, a large
proportion of women were not working prior to diagnosis, which
limited the statistical power of our study; however, for exposures
evenly distributed among the participants and OR estimates above
2.5, the sample available allowed for a power around 75% for an
outcome occurring in approximately one out of 10 unexposed
participants.

5. Conclusion

We found that axillary surgery was the only treatment associ-
ated with employment status, and older and less educated women
were more likely to be unemployed five-years after breast cancer
diagnosis. Although not all women may want to pursue or continue
a professional life following their breast cancer experience as they
may re-evaluate their life, those who do may benefit from social
and employer support when returning to work. This may be pro-
moted by political and legislative interventions aiming to increase
schedule flexibility, the adaptation of work functions and legal
protection, in order to reduce the burden of breast cancer in the
long term.
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