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Abstract

Objective: The objective of this study is to determine the prevalence and predictors

of sickness absence (SA) and disability pension (DP) in women with metastatic breast

cancer (mBC).

Methods: Data were obtained from Swedish registers concerning 1,240 adult women

diagnosed 1997–2011 with mBC, from 1 year before (y�1) to 2 (y1) and 2 (y2) years

after diagnosis. SA and DP prevalence was calculated. Odds ratios (AOR) were

determined for factors associated with using long-term (SA > 180 days or DP > 0 days)

sickness benefits.

Results: Prevalence of SA and DP was 56.0% and 24.8% during y�1, 69.9% and

28.9% during y1, and 64.0% and 34.7% during y2, respectively. Odds of using long-

term sickness benefits were higher y1 and y2 in patients using long-term sickness

benefits the year before diagnosis (AOR= 3.82, 95% CI 2.91–5.02; AOR= 4.31, 95%

CI 2.96–6.29, respectively) and y2 in patients with mBC diagnosis 1997–2000

(AOR= 1.84, 95% CI 1.10–3.08) and using long-term sickness benefits the year after

diagnosis (AOR= 22.10, 95% CI 14.33–34.22).

Conclusions: The prevalence of sickness benefit utilisation was high and increased

after mBC diagnosis, particularly for patients using long-term sickness benefits prior

to diagnosis. Additional study is needed to determine factors that might reduce the

need for sickness benefits and enhance work ability in these patients.

K E YWORD S

disability pension, financial consequences, metastatic breast cancer, quality of life, sickness
absence

1 | INTRODUCTION

Globally, breast cancer (BC) is the most prevalent malignant disease in

women (Ferlay et al., 2021). Up to 10% of patients with BC present

with metastatic breast cancer (mBC) and are thus considered to have

synchronous metastasis (Cardoso et al., 2018). In addition, up to 30%

of patients with early breast cancer (eBC) develop metastases later and

are thus considered to have metachronous metastasis (EBCTCG, 2018;

O'Shaughnessy, 2005). It is estimated that 15,000 women in Sweden

are living with mBC at any given time (SALAR, 2021).
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The Swedish Social Insurance Agency (SSIA) provides sickness

benefits when residents are unable to work. These benefits include

compensated sickness absence (SA) for temporary illness and

disability pension (DP) for permanent impairment. When SSIA

assesses that the incapacity for work is permanent, SA is replaced by

DP. The amount of benefits depends on the severity of the incapacity

and can be granted at 25%, 50%, 75%, or 100% levels (Ministry of

Health and Social Affairs, 2021).

Despite the availability of sickness benefits, the economic burden

of BC from both individual and societal perspectives is substantial.

For example, a Finnish study has shown that BC has a negative impact

on women's employment earnings (Vaalavuo, 2021). On top of that,

the amounts of productivity loss and associated indirect costs for

patients with mBC in the United States were shown to be significantly

higher than for those with eBC or in the general population (Wan

et al., 2013).

Advances in treatment have led to improved progression-free

survival and life expectancy for patients with mBC (Deluche

et al., 2020; Sundquist et al., 2017), as well as a median overall

survival of 2 to 3 years in western countries (Cardoso et al., 2018).

Novel treatments may also be enhancing the ability to return to work

for the half of women globally who have mBC and are of working-age

(Blinder & Gany, 2019; Caswell-Jin et al., 2018; Deluche et al., 2020;

Vila et al., 2020).

Many cancer survivors are forced because of illness to leave

full-time work (Cardoso et al., 2016; Stergiou-Kita et al., 2014;

Tamminga et al., 2012). For women with mBC, there are specific

patient- and tumour-related factors that can impact their prognosis

and employment status, including age, performance status, sites of

metastases and disease-free intervals between primary BC and

metastases (Gernaat et al., 2020), as well as minority ethnicity,

symptom burdens and capacity to work full-time (Glare et al., 2017;

Samuel et al., 2020; Tevaarwerk et al., 2016).

Despite such reports concerning the role of these factors in

patients with mBC, we are not aware of any studies exploring the

extent to which patients with mBC utilise sickness benefits or the

factors affecting that utilisation. Thus, in this study, we aimed to

determine the prevalence of SA and DP in working-age women with a

new diagnosis of mBC in Sweden, over a 3-year period extending

from the year before to 2 years after their diagnosis. We also aimed

to determine factors that were associated with the use of long-term

sickness benefits by these patients.

2 | METHODS

This study was complied with the Declaration of Helsinki and was

approved by the Regional Ethics Review Board at the Karolinska

Institute (Dnr 2012/745-31). By law, patients registered in national

quality registers in Sweden do not need to provide written informed

consent for their data to be included in healthcare research; however,

they are notified that their data are included in registers and that they

can opt out.

2.1 | Data sources

Patient data from the following registers were linked using the unique

national identification number assigned to each resident in Sweden at

birth or when establishing permanent residency.

Diagnostic data were obtained from two national Swedish

registers: (i) the Breast Cancer Registry (RBC), for patients from the

Stockholm-Gotland healthcare region diagnosed with mBC from

January 1997 through December 2007, and (ii) the National Quality

Register for Breast Cancer (NKBC), for patients from the same region

diagnosed with mBC from January 2008 through December 2011.

The Swedish Social Insurance Agency (SSIA) Microdata for Analyses

of Social Insurance (MiDAS) database (Swedish Social Insurance

Agency, 2021) was used to retrieve data about SA and DP benefits

from January 1996 through December 2013. The MIDAS database

contains information from the SSIA about all sickness benefit

payments, beginning on day 15 of any sick leave episode.

The Swedish Cause of Death Register, maintained by the Swedish

National Board of Health and Welfare, was used to collect informa-

tion about the time of death. The Swedish Longitudinal Integrated

Database for Health Insurance and Labour Market Studies (LISA) was

used to collect data about marital status.

2.2 | Study population

We identified all patients who were registered in the RBC and NKBC

with a diagnosis of eBC and who then received a diagnosis of mBC

from January 1997 through December 2011. Patients were included

in this study if they were female and ages 18 to 63 years at the

time of mBC diagnosis (pension age is 65 years) and if they had

data available from the MiDAS database on SA or DP covering the full

12months before and the full 24months (or at least 12months, if

they died) after mBC diagnosis.

2.3 | Sickness benefits in Sweden

From ages 16 to 65 years, all Swedish residents who have had an

income from work or received unemployment benefits, and who then

experience a reduced capacity to work because of disease or injury,

may be granted sickness benefits by SSIA. Employers are required to

pay for SA benefits up to the first 14 days of sick leave for each

separate episode. Thus, only sick leave episodes longer than 14 days

are recorded in the SSIA register and are included in this study. In

addition, Swedish residents ages 19 to 65 years may be granted DP if

they permanently lose at least 25% (and up to 50%, 75% or 100%) of

their capacity to work because of disease or injury. DP benefits are

paid by SSIA commencing with the first day disability.

2.4 | Covariates

For each patient, we recorded age (less than 45, 45 to 55 or more

than 55 years), calendar year (1997–2000, 2001–2004, 2005–2008
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or 2009–2012) and marital status (married/cohabiting or not

married/cohabiting), all at the time of the initial mBC diagnosis. We

categorised age in this way because patients under 45 years old often

have a more biologically aggressive tumour, those between 45 and

55 years old are less likely to have comorbidities, and those over 55

years old are less likely to receive optimal oncological treatment, given

comorbidities, less aggressive tumours and/or a higher risk of adverse

treatment effects.

We also recorded whether metastasis was synchronous

(i.e., primary mBC or development of mBC within 6 months after eBC

diagnosis) or metachronous (i.e., development of mBC more than 6

months after eBC diagnosis). We logged the site of first distant metas-

tasis (bone only, visceral non-brain only, brain only, non-visceral only

or not determined if multiple sites), based on International Classifica-

tion of Diseases, Ninth Edition (ICD-9) codes (Table S1). We noted

the number of distant metastases present at the time of mBC diagno-

sis (1, 2, 3, 4 or not determined). Finally, for use as covariates in some

of the analyses, we categorised SA and DP in patients 1 year before

mBC diagnosis and 1 year after mBC diagnosis into one of the follow-

ing groups: no SA and DP; 1 to 180 days of SA with no DP or more

than 180 days of SA or any DP.

2.5 | Outcome measures

The outcome measures used were prevalence of use of SA, DP and

long-term sickness benefits during the first and second years after an

mBC diagnosis. We calculated annual SA net days by multiplying the

level of SA benefit (i.e., 25%, 50%, 75% or 100%) by the total number

of SA days taken during the year. Then, we categorised SA as either

0, 1 to 30, 31 to 90, 91 to 180 or more than 180 net days. We calcu-

lated annual DP net days in a similar manner and then dichotomised

these as either none or any, including part- and full-time disability. We

defined long-term sickness benefits as SA more than 180 net days

and/or any DP per year.

2.6 | Reference population

We used a previously published nationwide Swedish cohort study

to provide reference populations for our study and to allow

comparison of our outcomes (Kvillemo et al., 2017). This was a study

of the annual prevalence of SA and DP over 5 years among 3,547

women living in Sweden ages 20 to 65 years, first diagnosed with

primary breast cancer (PBC) in 2005 and without relapse, and it

included a matched cohort of 14,188 patients without malignancy.

The reference population after PBC diagnosis and our cohort during

the year prior to mBC diagnosis were similar in that patients in both

groups had BC, were relapse-free and were of similar ages and

country of residence. In addition, compliance with national treatment

guidelines for BC is known to be high in Sweden (SALAR, 2021),

suggesting that both populations had likely received similar treat-

ments for their BC.

2.7 | Statistical methods

Age at the time of mBC diagnosis and intervals between eBC and

mBC were reported using medians and interquartile ranges (IQR).

Categorical covariates were described with frequencies and percent-

ages. SA and DP net day categories were stratified by year and

presented using frequencies and percentages as well as means and

standard deviations (SD). The frequencies and percentages of patients

who died during years 1 and 2 after the diagnosis of mBC were also

reported.

Univariable and multivariable logistic regression analyses for the

outcome of long-term sickness benefits were performed to estimate

crude odds ratios (OR) and adjusted odds ratios (AOR) with 95%

confidence intervals (CI) for selected covariates, and these were

done separately for the cohorts in years 1 and year 2 after mBC

diagnosis. For the crude analyses, covariates of age and calendar

year of mBC diagnosis, site of first metastasis and type of metasta-

sis (synchronous or metachronous) were used as categorical

variables. SA and DP in the year before mBC diagnosis were used

as categorical variables in the analysis for the first year after mBC

diagnosis, and SA and DP in the year before and the first year after

mBC diagnosis were used as categorical variables in the analysis for

the second year after mBC diagnosis. AOR values were determined

by controlling for age and calendar year of mBC diagnosis, and for

net days of SA and DP in the year before mBC diagnosis, all used

as continuous variables. Data analyses were performed with the

Statistical Package for the Social Sciences (SPSS), version 25 (SPSS,

Armonk, NY).

3 | RESULTS

3.1 | Patient characteristics

The study population was comprised of 1,240 patients, in whom the

initial diagnosis of BC had been made between 1 January 1979 and

31 December 2011. In the 1,131 (91.2%) patients with metachronous

mBC, the median (IQR) time interval between the initial diagnoses and

metastasis was 3 (1 to 6) years (Table 1). The median (IQR) age of the

study patients at the time of mBC diagnosis was 53 (46 to 58)

years old.

3.2 | The annual prevalence rates of sickness
benefits

During the year before mBC diagnosis, of all 1,240 patients,

694 (56.0%) had any SA, and 308 (24.8%) had any DP. During the first

year after mBC diagnosis, 867 (69.9%) had any SA, and 358 (28.9%)

had any DP. Two years post-diagnosis, 805 patients remained in the

analysis, and 515 (64.0%) had any SA, and 277 (34.4%) had any DP

(Table 2 and Figure 1).
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During the first year after mBC diagnosis, 435 (35.1%) of the

1,240 patients analysed died.

During the second year after mBC diagnosis, 218 (27.0%) of the

805 patients analysed died (Table 3 and Figure 2).

3.3 | Factors associated with long-term sickness
benefits

In the first year after mBC diagnosis, patients had significantly lower

odds of using long-term sickness benefits who had brain-only metas-

tasis (AOR 0.37, 95% CI 0.19–0.72) as compared to non-visceral

metastasis (Table 4). Patients had significantly higher odds of using

long-term sickness benefits who had SA more than 180 net days or

any DP (AOR 3.82, 95% CI 2.91–5.02), compared to those who had

SA 180 or less net days and no DP, during the year before mBC

diagnosis.

In the second year after mBC diagnosis, patients had significantly

higher odds of using long-term sickness benefits who were diagnosed

with mBC from 1997 to 2000 (AOR 1.84, 95% CI 1.10–3.08)

compared to those diagnosed from 2009 to 2012; had SA more than

180 net days or any DP during the year before the mBC diagnosis

(AOR 4.31, 95% CI 2.96–6.29) compared to those who had SA 180 or

less net days and no DP and had SA more than 180 net days or any

DP during the first year after diagnosis (AOR 22.10, 95% CI

14.33–34.22) compared to those who had SA 180 or less net days

and no DP (Table 5).

3.4 | Comparisons to reference populations

The prevalence of SA was 11.3% and of DP was 19.6% in the

matched Swedish reference population without breast cancer

(Table 6). In the PBC reference population, the prevalence change

from the first to fifth years after diagnosis was 71.4% to 19.0% for SA

and 20.8% to 23.4% for DP (Table 6).

4 | DISCUSSION

To our knowledge, this large, population-based Swedish cohort study

is one of the more extensive published reports describing the preva-

lence of sickness benefits (SA and DP) used by patients with mBC,

and it may be the first such study to assess whether patient- and

disease-related factors, including calendar year of mBC diagnosis and

mBC tumour burden (sites and numbers of metastases), influence the

utilisation of long-term sickness benefits after an mBC diagnosis.

We compared patients in our study population 1 and 2 years after

mBC diagnosis. During the first year after mBC diagnosis, the preva-

lence of SA was 69.9%, and of DP was 28.9%, whereas during the

second year, the prevalence of SA decreased to 64.0% and of DP

increased to 34.4%. We used a previously published nationwide

Swedish cohort study conducted over approximately the same period

to provide reference populations including both female patients with

PBC and a matched population without malignancy to allow compari-

son of our outcomes (Kvillemo et al., 2017). We compared our cohort

with the PBC reference population, during a time when both had only

localised BC. During the year before mBC diagnosis in our cohort, the

prevalence of SA was 56.0% and of DP was 24.8%, whereas in the

TABLE 1 Demographic and clinical characteristics of 1,240
female patients with a new diagnosis of metastatic breast cancer
(mBC), Stockholm-Gotland healthcare region, Sweden, January 1997
through December 2011

Characteristics Patients n (%)

Total patients 1,240 (100.0)

Age at mBC diagnosis, years

<45 247 (19.9)

45–55 522 (42.1)

>55 471 (38.0)

Calendar year of mBC diagnosis

1997–2000 387 (31.2)

2001–2004 416 (33.6)

2005–2008 304 (24.5)

2009–2012 133 (10.7)

Site of first distant metastasis

Bone only 416 (33.5)

Visceral non-brain only 434 (35.1)

Brain only 74 (6.0)

Non-visceral only 73 (5.9)

Undetermineda 243 (19.6)

Total first distant metastasis sites

1 758 (61.2)

2 223 (18.0)

3 66 (5.3)

4 21 (1.7)

Undeterminedb 172 (13.9)

Type of metastasis

Synchronousc 109 (8.8)

Metachronousd 1,131 (91.2)

Marital status

Married/cohabiting 632 (51.9)

Not married/cohabiting 585 (47.2)

Data missing 23 (1.9)

Sickness absence (SA) in year before mBC diagnosis

None 546 (44.0)

Any 694 (56.0)

Disability pension (DP) in year before mBC diagnosis

None 932 (75.2)

Any 308 (24.8)

aBecause of multifocality, the first site could not be determined.
bBecause of multifocality, the number of sites could not be determined.
cSynchronous mBC defined as the development of mBC within 6 months

after a primary breast cancer diagnosis.
dMetachronous mBC defined as the development of mBC more than 6

months after a primary breast cancer diagnosis.
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TABLE 2 Sickness absence (SA) and
disability pension (DP) used by female
patients with metastatic breast cancer
(mBC), during the year before diagnosis
and 1 and 2 years after diagnosis,
Stockholm-Gotland healthcare region,
Sweden, January 1997 through
December 2011

Net daysa

n

Time relative to diagnosis of metastatic disease

Year beforeb

n (%)
Year afterc

n (%)
2 years afterd,e

n (%)

Population alive 1,240 (100.0) 1,240 (100.0) 805 (100.0)

Sickness absence (SA) 0 546 (44.0) 373 (30.1) 290 (36.0)

1–30 154 (12.4) 64 (5.2) 32 (4.0)

31–90 130 (10.5) 98 (7.9) 74 (9.2)

91–180 126 (10.2) 138 (11.1) 75 (9.3)

>180 284 (22.9) 567 (45.7) 334 (41.5)

Disability pension (DP) 0 932 (75.2) 882 (71.1) 528 (65.6)

>0 308 (24.8) 358 (28.9) 277 (34.4)

aNet days calculated by multiplying level of SA or DP benefits used (i.e., 25%, 50%, 75% or 100%) by

number of days in year that benefits used.
bDuring the year before mBC diagnosis, of the 546 patients who had no SA, 204 (37.4%) had DP; of the

410 patients who had SA between 1 and 180 net days, 60 (14.6%) had DP and of the 284 patients who

had SA more than 180 net days, 44 (15.5%) had DP. Of the 308 patients who had any DP, 204 (66.2%)

had no SA, 60 (19.5%) had SA between 1 and 180 net days and 44 (14.3%) had SA more than 180 net

days.
cDuring the first year after mBC diagnosis, of the 373 patients who had no SA, 245 (65.7%) had DP; of

the 300 patients who had SA between 1 and 180 net days, 41 (13.7%) had DP and of the 567 patients

who had SA more than 180 net days, 72 (12.7%) had DP. In addition, of the 358 patients who had any

DP, 245 (68.4%) had no SA, 41 (11.5%) had SA between 1 and 180 net days SA and 44 (20.1%) had SA

more than 180 net days.
dTotal of 435 patients excluded from analysis in year 2 because they died in the previous year.
eDuring this second year after mBC diagnosis, of the 290 patients who had no SA, 185 (63.8%) had DP;

of the 181 patients who had SA between 1 and 180 net days, 55 (30.4%) had DP and of the 334 patients

who had more than 180 net days SA, 37 (11.1%) had DP. In addition, of the 277 patients who had DP,

185 (66.8%) had no SA, 55 (19.9%) had SA between 1 and 180 net days SA and 37 (13.3%) had SA more

than 180 net days.

F IGURE 1 Distribution of sickness
benefits used by 1,240 female patients
during the year before and the first and
second years after diagnosis of metastatic

breast cancer (mBC), Stockholm-Gotland
healthcare region, Sweden, January 1997
through December 2011. Net days
calculated by multiplying level of sickness
absence (SA) or disability pension
(DP) benefits used (i.e., 25%, 50%, 75% or
100%) by number of days in year that
benefits used. Of patients still alive, long-
term sickness benefits (i.e., >80 net days
SA or any DP) were used during the first
year before mBC diagnosis by
548 (44.2%) patients, during the first year
after mBC diagnosis by 853 (68.8%)
patients and during the second year after
mBC diagnosis by 574 (71.3%) patients
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PBC reference population 5 years after diagnosis, the prevalence of

SA was 19.0% and of DP was 23.4%.

We also observed that the changes in the prevalence of SA and

DP after an mBC diagnosis differed from those occurring in a

reference population after a PBC diagnosis: SA and DP in patients

with mBC decreased 5.9% and increased 5.8%, respectively, from the

first to second years after diagnosis, whereas they decreased 52.4%

and increased 2.6%, respectively, from the first to fifth years after

PBC diagnosis.

The use of long-term sickness benefits before mBC diagnosis was

predictive of future use of those benefits. Specifically, patients using

long-term sickness benefits during the year before mBC diagnosis had

3.8 and 4.3 times higher odds of using those benefits during both the

first and second years after the diagnosis, respectively. In addition,

those using long-term sickness benefits in the first year after diagnosis

had 22.1 times higher odds of doing the same in the second year after

diagnosis.

On a related note, we observed that the proportion of patients in

our study using long-term sickness benefits were initially high at 44%

in the year before mBC diagnosis and then increased further to 69%

in the first year and 71% in the second year after diagnosis. Similarly,

the proportion of patients using DP started high and increased each

year. These results support the findings of others that the use of SA

may be a strong predictor of an escalating prevalence in the use of DP

(Salonen et al., 2018, 2020; Vaalavuo, 2021).

Possible explanations for the high prevalence of use of long-term

sickness benefits in the year before mBC diagnosis include the

presence of comorbidities and the onset of prodromal illness just prior

to the discovery of advanced cancer; indeed, the frequent use of SA

has been shown to be a proxy for both of these (Gernaat et al., 2020;

TABLE 3 Distribution of sickness benefits used by 1,240 female patients during the 2 years after diagnosis of metastatic breast cancer (mBC),
by whether alive or deceased, Stockholm-Gotland healthcare region, Sweden, January 1997 through December 2011

Sickness benefits,net daysa

Time relative to diagnosis of metastatic disease

During year one after diagnosis During year two after diagnosis

Total

n (%)

Alive

n (%)

Deceased

n (%)

Total

n (%)

Alive

n (%)

Deceased

n (%)

Total population 1,240 (100) 805 (100) 435 (100) 805 (100) 587 (100) 218 (100)

SA= 0 and DP= 0 128 (10.3) 48 (6.0) 80 (18.4) 105 (13.0) 86 (14.7) 19 (8.7)

SA= 1–180 and DP= 0 259 (20.9) 124 (15.4) 135 (31.0) 126 (15.7) 62 (10.6) 64 (29.4)

SA > 180 or DP > 0 853 (68.8) 633 (78.6) 220 (50.6) 574 (71.3) 439 (74.7) 135 (61.9)

aNet days calculated by multiplying level of sickness absence (SA) or disability pension (DP) benefits used (i.e., 25%, 50%, 75% or 100%) by number of days

in year that benefits used.

F IGURE 2 Distribution of sickness benefits used by female patients who died during the first or second year after diagnosis of metastatic
breast cancer (mBC), Stockholm-Gotland healthcare region, Sweden, January 1997 through December 2011. Net days calculated by multiplying
level of sickness absence (SA) or disability pension (DP) benefits used (i.e., 25%, 50%, 75%, or 100%) by number of days in year that benefits
used. Long-term sickness benefits (i.e., > 180 net days SA or any DP) were used during the first year after mBC diagnosis by 220 (50.6%) of the
435 patients who died that same year, and during the second year after mBC diagnosis by 135 (61.9%) of the 218 patients who died that

same year
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Hauglann et al., 2014; Kvillemo et al., 2017; Plym et al., 2019; Sjövall

et al., 2012). Another potential explanation for this high prevalence

could be the sequelae of the treatment of eBC. However, this seems

less likely, as another Swedish study has shown that the use of

sickness benefits begins to approach that of the normal population

within 3 years after the diagnosis and treatment of eBC (Kvillemo

et al., 2017).

With the evidence from our study of the high prevalence of the

use of SA, DP and long-term sickness benefits in patients with mBC,

we highlight the medical burdens of mBC. Yet, particularly in a coun-

try with a robust social security system, there are also non-medical

burdens. Many women either experience a drop in their earnings or

lose their foothold in the labour market as a result of BC (Salonen

et al., 2018, 2020; Vaalavuo, 2021). In addition, both treatment and

progression are associated with a low likelihood of women with BC

returning to work (Cardoso et al., 2016; Corneliussen-James, 2011;

Islam et al., 2014; Mayer & Grober, 2021), and the burdens of meta-

static disease and adverse effects of its treatment often limit func-

tional abilities and work participation (Bergman & Sörenson, 1987;

Bouknight et al., 2006; Buckwalter et al., 2007; Hauglann et al., 2014;

Sjövall et al., 2012).

Furthermore, the evidence from our study that the past use of

long-term sickness benefits predicts the future use of long-term

sickness benefits in patients with mBC underscores the importance of

clinicians identifying and focusing on this subgroup of patients with

mBC, to better address their medical needs and to help encourage

employers to provide more workplace support. Improved workplace

flexibility and accommodations for these patients could lead to earlier

TABLE 4 Odds ratios of receiving long-term sickness benefitsa during the first year after the diagnosis of metastatic breast cancer (mBC), by
patient- and disease-related factors, in 1,240 female patients, Stockholm-Gotland healthcare region, Sweden, January 1997 through December
2011

Factors

Patients receiving long-term

sickness benefitsa/all patients
n/n (%)

Crude odds ratio
(95% CI)

Adjusted odds ratiob

(95% CI)

Age at mBC diagnosis, years

<45 173/247 (70.0) 1.05 (0.75–1.47) 1.07 (0.76–1.50)

45–55 355/522 (68.0) 0.96 (0.73–1.25) (0.73–1.25)

<55 325/471 (69.0) 1 1

Calendar year of mBC diagnosis

1997–2000 271/387 (70.0) 1.12 (0.74–1.69) 1.12 (0.74–1.69)

2001–2004 265/416 (63.7) 1.30 (0.86–1.97) 1.31 (0.87–1.98)

2005–2008 214/304 (70.3) 1.30 (0.84–2.00) 1.30 (0.84–2.01)

2009–2012 86/133 (64.6) 1 1

Site of first distant metastasis

Bone only 310/416 (74.5) 1.26 (0.73–2.18) 1.25 (0.73–2.17)

Visceral non-brain 297/434 (68.4) 0.94 (0.55–1.60) 0.93 (0.54–1.60)

Brain only 34/74 (45.9) 0.37 (0.19–0.72) 0.37 (0.19–0.72)

Non-visceral 51/73 (69.8) 1 1

Undeterminedc 161/243 (66.2) 0.85 (0.48–1.49) 0.84 (0.48–1.48)

Type of metastasis

Synchronousd 80/109 (73.3) 1 1

Metachronouse 773/1131 (68.3) 0.78 (0.50–1.22) 0.79 (0.51–1.24)

Sickness benefits during year before mBC diagnosis, net daysf

SA ≤ 180 and DP= 0 397/692 (57.4) 1 1

SA > 180 or DP > 0 456/548 (83.2) 3.68 (2.81–4.82) 3.82 (2.91–5.02)

Note: Statistically significant results appear in bold font.

Abbreviation: CI, confidence interval.
aLong-term sickness benefits defined as sickness absence (SA) more than 180 net days or any disability pension (DP) during the year.
bAdjusted odds ratios (AOR) calculated by adjusting crude odds ratios (OR) for age and calendar year of mBC diagnosis and for net days of SA and DP

during the year before mBC diagnosis, all as continuous variables.
cBecause of multifocality, the first site could not be determined.
dSynchronous mBC defined as the development of mBC within 6 months after a primary breast cancer diagnosis.
eMetachronous mBC defined as the development of mBC more than 6 months after a primary breast cancer diagnosis.
fNet days calculated by multiplying level of SA or DP benefits used (i.e., 25%, 50%, 75% or 100%) by number of days in year that benefits used.
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or smoother returns to the labour market, improved earnings and

enhanced quality of life. Related to this, it may be helpful in the future

to study patients with mBC and a longer than median survival, to

determine which other factors might influence the ability to work in

this population.

Finally, patients who had mBC diagnosed in the earliest calendar

cohort (1997 to 2000) had significantly higher odds of using long-term

sickness benefits during the second year after diagnosis. A likely

explanation for this is that better treatment options since 2003 have

decreased disease progression and adverse effects, resulting in

gradual improvements in survival rates and treatment tolerance over

the last two decades (O'Shaughnessy, 2005).

4.1 | Strengths and limitations

The study has strong internal validity because of the use of data from

high-quality patient registers, the low dropout rate, the relatively high

rates of employment in females and the complete coverage of

sickness benefits by insurance in Sweden (Lundh et al., 2014; Sjövall

et al., 2012). In addition, the diagnoses used for SA in Swedish

registers have been shown to be highly accurate when compared with

the diagnoses listed in medical records (Ludvigsson et al., 2016). These

strengths suggest that our findings can be generalised to patients who

have been diagnosed with mBC and who live in countries with

comparable female employment rates and sickness benefits.

TABLE 5 Odds ratios of receiving long-term sickness benefitsa during the second year after the diagnosis of metastatic breast cancer (mBC),
by patient- and disease-related factors, in 1,240 female patients, Stockholm-Gotland healthcare region, Sweden, January 1997 through December
2011

Factors

Patients receiving long-term

sickness benefitsa/all patients
n/n (%)

Crude odds ratio
(95% CI)

Adjusted odds ratiob

(95% CI)

Age at mBC diagnosis, years

<45 53/174 (30.4) 0.96 (0.63–1.44) 0.90 (0.59–1.37)

45–55 96/353 (27.2) 1.12 (0.79–1.59) 1.08 (0.76–1.54)

>55 82/278 (29.5) 1 1

Calendar year of mBC diagnosis

1997–2000 62/244 (25.4) 1.78 (1.07–2.98) 1.84 (1.10–3.08)

2001–2004 70/257 (27.2) 1.62 (0.98–2.69) 1.61 (0.96–2.67)

2005–2008 65/214 (30.4) 1.39 (0.83–2.33) 1.41 (0.84–2.38)

2009–2012 34/90 (37.8) 1 1

Site of first distant metastasis

Bone only 82/331 (24.8) 1.52 (0.82–2.82) 1.53 (0.82–2.85)

Visceral non-brain 67/242 (27.7) 1.31 (0.69–2.46) 1.31 (0.69–2.47)

Brain only 8/17 (47.1) 0.56 (0.19–1.70) 0.53 (0.17–1.61)

Non-visceral 18/54 (33.3) 1 1

Undeterminedc 56/161 (34.8) 0.94 (0.49–1.80) 0.94 (0.48–1.82)

Type of metastasis

Synchronousd 25/83 (30.1) 1 1

Metachronouse 206/722 (28.5) 1.08 (0.66–1.77) 0.98 (0.59–1.63)

Sickness benefits during year before mBC diagnosis, net daysf

SA ≤ 180 and DP= 0 187/490 (38.2) 1 1

SA > 180 or DP > 0 44/315 (14.0) 3.80 (2.63–5.49) 4.31 (2.96–6.29)

Sickness benefits during first year after mBC diagnosis, net daysf

SA ≤ 180 and DP= 0 136/172 (79.1) 1 1

SA > 180 or DP > 0 95/633 (15.0) 21.40 (13.96–32.80) 22.10 (14.33–34.22)

Note: Statistically significant results appear in bold font.

Abbreviation: CI, confidence interval.
aLong-term sickness benefits defined as sickness absence (SA) more than 180 net days or any disability pension (DP) during the year.
bAdjusted odds ratios (AOR) calculated by adjusting crude odds ratios (OR) for age and calendar year of mBC diagnosis and for net days of SA and DP

during the year before mBC diagnosis, all as continuous variables.
cBecause of multifocality, the first site could not be determined.
dSynchronous mBC defined as the development of mBC within 6 months after a primary breast cancer diagnosis.
eMetachronous mBC defined as the development of mBC more than 6 months after a primary breast cancer diagnosis.
fNet days calculated by multiplying level of SA or DP benefits used (i.e., 25%, 50%, 75% or 100%) by number of days in year that benefits used.
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The study has several limitations. First, we did not have data

regarding socioeconomic status (SES), earnings or specific com-

orbidities to use in our analysis of factors potentially influencing

the use of long-term sickness benefits. Indeed, a future study

looking at these factors as well as employment status, BC subtypes

and eBC treatment types would provide a more complete under-

standing of whether any of these other factors impact the use of

sickness benefits by patients with mBC. Second, we were unable to

include as outcomes the specific financial costs and loss of produc-

tivity associated with mBC diagnosis. A future investigation that

includes these as outcome measures would be valuable. Third, the

reference groups that we used for comparison may not have been

an ideal match for our population. For example, given that our

patients all eventually developed mBC, most may have had more

aggressive forms of eBC than those in the PBC reference group. As

another example, we did not have data on the adjuvant therapy for

PBC received by the patients in the reference group, and it is possi-

ble that the types of adjuvant therapy received may have differed

between the two populations.

4.2 | Conclusions

Many women in Sweden with mBC used long-term sickness bene-

fits during the year before their diagnosis. The use of long-term

sickness benefits prior to mBC diagnosis was a significant predic-

tor of the use of these benefits during the years after diagnosis,

which underscores the importance of clinicians identifying and

focusing on this subgroup of patients with mBC, to better address

their medical needs and to help encourage employers to provide

more workplace support. We plan a future study of patients with

mBC and a longer than median survival, to determine which

patient- and tumour-related factors might influence not only the

use of sickness benefits, but also the ability to work in this

population.
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