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Abstract
Purpose Breast cancer treatment is reported to be influenced by socioeconomic status (SES). Few reports, however, stem 
from national, equality-based health care systems. The aim of this study was to analyse associations between SES, rates of 
breast-conserving surgery (BCS), patient-reported preoperative information and perceived involvement in Sweden.
Methods All women operated for primary breast cancer in Sweden in 2013 were included. Tumour and treatment data as 
well as socioeconomic data were retrieved from national registers. Postal questionnaires regarding preoperative information 
about breast-conserving options and perceived involvement in the decision-making process had previously been sent to all 
women receiving mastectomy.
Results Of 7735 women, 4604 (59.5%) received BCS. In addition to regional differences, independent predictors of BCS 
were being in the middle or higher age groups, having small tumours without clinically involved nodes, being born in 
Europe outside Sweden, having a higher education than primary school and an intermediate or high income per household. 
Women with smaller, clinically node-negative tumours felt more often involved in the surgical decision and informed about 
breast-conserving options (both p < 0.001). In addition, women who perceived that BCS was discussed as an alternative to 
mastectomy were more often in a partnership (p < 0.001), not born in Sweden (p = 0.035) and had an employment (p = 0.031).
Conclusion Socioeconomic factors are associated with surgical treatment even in a national health care system that is 
expected to offer all women the same standard of care. This should be taken into account and adapted to in preoperative 
counselling on surgical options in breast cancer.
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Introduction

The oncological equivalence between breast-conserving 
surgery (BCS) followed by adjuvant radiotherapy (RT) and 
mastectomy was first shown in large randomised trials con-
ducted several decades ago [1, 2]. Despite a higher rate of 
local recurrences after BCS, survival rates were equal and 

thus, BCS became a valid option for the surgical treatment 
of early breast cancer. More recent retrospective studies, 
however, can no longer confirm an increased rate of local 
recurrences after BCS followed by adjuvant RT, and even 
point towards superior survival rates [3–5]. BCS increases 
postoperative satisfaction and leads to a better quality of life 
compared with mastectomy, with or without reconstruction 
[6]. Thus, current evidence strongly supports an increased 
use of BCS.

Patient and tumour characteristics, as well as surgeon and 
patient preference, are the main determinants when decid-
ing on the type of surgical intervention [7]. Preoperative 
information regarding surgical treatment and patient-expe-
rienced participation in the decision-making process may 
vary considerably, yet have a significant impact on patients’ 
choice, post-decision regret, and patient satisfaction [8, 9]. 
Socioeconomic status (SES) is known to affect breast cancer 
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treatment [10, 11] as well as perceived patient information 
and involvement in decision-making [12]. The majority of 
such reports come from the United States, where insurance 
issues and reimbursement patterns may potentially explain 
some of these observations.

The national average of immediate breast reconstruction 
(IBR) in Sweden is low in an international context at 8.5% 
in 2013; it has, however, been slowly increasing and has 
recently reached 14% [13]. The country´s sparse population 
with relatively long distances between centres may explain 
why regional differences are striking, with 32% in Stock-
holm and 8–11% in the Southern regions [13]. This discrep-
ancy—despite national guidelines—has been addressed by 
our group previously [14, 15]. Here, we could show that 
regional differences were not—as claimed by many clini-
cians—due to differences in tumour characteristics and 
radiotherapy, but based on variations in preoperative patient 
information and involvement in the decision-making pro-
gress, as well as on socioeconomic status [14, 15].

The aim of this study was therefore to explore associa-
tions between surgical treatment, i.e. rates of breast conser-
vation, SES and preoperative information as well as patient-
perceived involvement in the Swedish setting where a public 
healthcare system aims to provide equal treatment options 
for all citizens.

Patients and methods

This retrospective cohort study included all women oper-
ated for primary breast cancer in Sweden in 2013. Data on 
tumour and patient characteristics, surgery and postoperative 
treatment were received from the Swedish National Breast 
Cancer Register (NKBC). For a previous publication [14], 
all surviving patients from this cohort treated by mastectomy 
with or without immediate reconstruction had been sent a 
postal questionnaire up to 2 years after their surgery (dur-
ing 2015). The questions included, amongst others, whether 
the patient had discussed breast-conserving options prior 
to mastectomy, whether the decision for mastectomy was 
taken by patient, surgeon or both together, and whether the 
patient felt involved in the decision-making process. At that 
time, no questionnaire was sent to patients receiving breast-
conserving surgery due to the design of the original study. 
The response rate after one postal reminder was 76.3% (2217 
of 2906).

An updated database extraction was requested from the 
Swedish National Breast Cancer Registry in 2016, and was 
subsequently completed with de-identified socioeconomic 
data from the Central Bureau of Statistics Sweden on all 
included patients. For patients operated for bilateral breast 
cancers, only one side was randomly selected. Variables 
received were family status, country of birth, education 

level, occupation, and disposable income per household as 
per year of interest (2013). The disposable income was clas-
sified into three groups by dividing the cohort into equal 
percentages. The highest level of education was divided into 
four groups according to the Swedish educational system: 
primary school, secondary school, post-secondary school 
≤ 3 years, or post-secondary school > 3 years. The resulting 
database is registered and managed in accordance with the 
European General Data Protection Regulation (GDPR).

Statistical analysis

Two groups were created for comparison: patients treated 
with breast-conserving surgery and patients treated with 
mastectomy with or without IBR. However, the IBR patients 
were significantly different to mastectomy patients in many 
aspects. Therefore, we first performed the analysis includ-
ing IBR patients, and secondly additional analyses exclud-
ing IBR patients, in order to compensate for the similarities 
between BCS and IBR groups.

Categorical data are presented as numbers with their per-
centages, and continuous variables as median values with 
their range. For the comparison of categorical variables 
between the two groups, the Chi Square or Fisher’s exact 
tests, respectively, were used. Univariable binary logistic 
regression analysis was performed to study the association 
of tumour and patient characteristics as well as socioeco-
nomic factors with the performance of breast-conserving 
surgery versus mastectomy. Subsequently, all factors were 
entered into a multivariable regression model. Results are 
presented as odds ratios (OR) with their respective 95% con-
fidence intervals (CI).

Questionnaire results from mastectomy patients were 
selectively analysed concerning the questions “Did your 
surgeon discuss the option of breast-conserving surgery?” 
(Yes/Yes, partly/No), “Who took the decision to choose mas-
tectomy?” (My choice, Surgeon’s choice, Both), and “Did 
you feel involved in the decision-making process to choose 
mastectomy?” (Yes/Yes, partly/No). For statistical analysis, 
the answers “Yes” and “Yes, partly”, and “My choice” and 
“Both”, were merged into one group each. Answers were 
first analysed in the entire mastectomy population and there-
after selectively in invasive breast cancer cases only, where 
two subgroups were compared: one with smaller tumours 
(cT1) that should have been technically feasible for breast-
conserving surgery, and one with larger tumours (cT2-4).

All data analyses were performed using SPSS® version 
24 (IBM, Armonk, New York, USA). Statistical significance 
was set at the 0.05 level for all analyses.
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Results

Overall, 7735 women were registered to have had surgery 
for primary breast cancer in 2013 in Sweden, of whom 4604 
(59.5%) were operated with breast-conserving surgery (BCS) 
and 3131 (40.5%) with mastectomy. Of the latter group, 267 
women (8.5%) had received immediate breast reconstruction 
(IBR). Due to the structure of the register, no data on delayed 
breast reconstruction were available.

Pre- and postoperative patient and tumour characteristics 
are shown in Table 1. As women receiving IBR may represent 
a patient population different to those receiving conventional 
mastectomy, additional analyses were performed excluding 
IBR patients from the mastectomy group. By that, the oldest 
age group (> 65 years) increased to 52.8% of the mastectomy 
cohort, while all listed factors retained their significant group 
differences.

Group differences concerning socioeconomic background 
data are shown in Table 2. When looking more closely at dif-
ferences between regions of own birth, 14.1% of women born 
in Sweden and 12.7% of women born in Europe outside Swe-
den, but only 9% of women born outside of Europe perceived 
the decision of mastectomy as their own or theirs together with 
the surgeon (p = 0.002). When again excluding IBR patients 
from the mastectomy group, however, the own birth country 
did not differ significantly between the groups (p = 0.162), 
while all other factors diverged even more strongly. In fact, 
IBR patients were most often married (61.1%), had least often 
a Swedish background (82.8%) and most often the highest 
level of education (35.7%), and were most often employed as 
clerks or civil servants (55.5%) with a high income per house-
hold (55.1%). These last four features were significantly dif-
ferent even from the BCS group (all p > 0.001), implicating 
that IBR patients represent a wealthier subgroup substantially 
different from conventional mastectomy patients.

Lower socioeconomic status was associated with larger 
clinical tumour size (p < 0.001 for all variables) as was being 
born outside Europe (median invasive tumour size 19 mm 
vs. 16 mm, p = 0.002). In the latter subgroup, axillary lymph 
nodes were significantly more often clinically positive (16% 
vs. 9.8 and 11.8%, respectively; p < 0.001).

Regional distributions of all variables and the significant 
variation of BCS rates are reflected in Table 3. Even though 
tumour characteristics differed between regions, no explana-
tory patterns for BCS variations could be discerned. As illus-
trated, Stockholm/Gotland clearly differed from the other 
regions in all socioeconomic factors.

Factors affecting BCS rates

Independent predictors for undergoing BCS are shown in 
Table 4. When running the same multivariable regression 

analysis excluding those women having received an IBR, 
also the oldest, together with the youngest age group showed 
the lowest probability to receive BCS, and having the high-
est level of education did no longer act as an independent 
predictor of BCS (OR 1.18, 95% CI 0.98–1.41). Living in 
the Stockholm/Gotland region resulted in a significantly 
increased likelihood of BCS compared to the reference 
region North (OR 1.39, 95% CI 1.10–1.76).

Patient‑reported received information about BCS 
and patient involvement

As questionnaires regarding perceived patient information 
and involvement had only been sent to those being operated 
by mastectomy in our previous study, these women’s ques-
tionnaire results were selectively analysed. Women stating 
that the decision to have a mastectomy was their own or 
theirs together with their physician were older (p < 0.001), 
resided more often in the region North (p = 0.033), had 
more often smaller tumours (cT1, p < 0.001) without clini-
cal lymph node involvement (p < 0.001), and were less often 
registered as working as labourers (p < 0.001). Those who 
reported having felt involved in the mastectomy decision 
were significantly older (p = 0.034) and had smaller tumours 
with clinically negative lymph nodes (both p = 0.001). Those 
women who reported that breast-conserving surgery was dis-
cussed as an alternative to mastectomy did not differ in age 
or region of residence, but had smaller tumours (p < 0.001) 
with clinically negative lymph nodes (p < 0.001), were 
more often in a partnership (p < 0.001), not born in Sweden 
(p = 0.035) and had an employment (p = 0.031). A tendency 
to have a higher income when reporting that breast-conserv-
ing surgery had been discussed was not statistically signifi-
cant (p = 0.051).

When selectively analysing women with clinically 
smaller tumours (cT1) who should have been technically 
feasible candidates for BCS, rates of preoperative informa-
tion on BCS and perceived involvement were rather low and 
varied significantly in different health care regions (Table 5).

Discussion

Socioeconomic factors were significantly associated with 
BCS rates, even after adjusting for tumour and patient 
characteristics. As expected, women receiving BCS had 
a clinically lower tumour stage and clinically uninvolved 
lymph nodes, but were also overrepresented in the mid-
dle age groups, were born in Europe, had a higher educa-
tion and a higher family income. Among women with the 
lowest clinical tumour stage (cT1) who received mastec-
tomy, there were significant regional variations in patient-
reported preoperative information regarding BCS and 
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Table 1  Patient and tumour 
characteristics for all women 
who underwent breast cancer 
surgery in Sweden in 2013 
(n = 7735)

Values in parentheses are percentages unless indicated otherwise
*For all comparisons, Chi Square test, **Fisher’s exact test or Mann–Whitney U test were employed
a Excluding patients with neoadjuvant treatment
b Excluding patients with only in situ disease (DCIS)
c Values are median (range)

Breast-conserving 
surgery (n = 4604)

Mastectomy with or 
without IBR (n = 3131)

p

Age (years) < 0.001
 ≤ 40 148 (3.2) 193 (6.2)
 41–50 702 (15.2) 527 (16.8)
 51–65 1860 (40.4) 883 (28.2)
 > 65 1894 (41.2) 1528 (48.8)

Preoperative clinical tumour stage < 0.001
 cTis (in situ only) 223 (4.8) 140 (4.5)
 cT1 (≤ 20 mm) 3687 (80.1) 1396 (44.6)
 cT2 (21–50 mm) 647 (14.1) 1223 (39.1)
 cT3 (> 50 mm) 23 (0.5) 290 (9.3)
 cT4 5 (0.1) 61 (1.9)
 Missing or unknown 19 (0.4) 21 (0.7)

Preoperative node status < 0.001*
 cN0 4344 (94.4) 2534 (80.9)
 cN1 221 (4.8) 566 (18.1)
 Missing 39 (0.8) 31 (1.0)

Postoperative invasive tumour size (mm)a, c 14 (0–140) 22 (0–245) < 0.001**
Postoperative histopathological node status < 0.001
 Negative 3321 (72.1) 1534 (49.0)
 Positive 710 (15.4) 666 (21.3)
 Missing 573 (12.4) 931 (29.7)

Invasiveness < 0.001
 In situ only 576 (12.5) 303 (9.6)
 Invasive 4022 (87.4) 2826 (90.3)
 Missing 6 (0.1) 2 (0.1)

Presence of multifocality 376 (8.2) 747 (23.9) < 0.001
Nottingham histological  gradea, b < 0.001
 1 1112 (25.4) 372 (12.4)
 2 2038 (46.5) 1429 (47.8)
 3 1088 (24.8) 1053 (35.2)
 Missing 143 (3.3) 137 (4.6)

Oestrogen receptor  statusb < 0.001
 Negative 418 (10.4) 474 (16.8)
 Positive 3542 (87.9) 2316 (81.9)
 Missing 68 (1.7) 38 (1.3)

Progesterone receptor  statusb < 0.001
 Negative 848 (21.1) 841 (29.7)
 Positive 3102 (77.0) 1939 (68.6)
 Missing 78 (1.9) 48 (1.7)

Her2/neu  statusb < 0.001
 Negative 3554 (88.2) 2299 (81.3)
 Positive 378 (9.4) 442 (15.6)
 Missing 96 (2.4) 87 (3.1)

Proliferation (Ki-67 in %)b, c 18 (0–100) 25 (0–100) < 0.001**
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perceived own involvement, factors that were additionally 
associated with socioeconomic factors.

Our findings align with earlier observations showing 
associations between higher SES and increased BCS rates 
[10, 11, 14]. We could also confirm that women with lower 
SES present with a higher tumour stage [17], which may 
further influence the choice of mastectomy. Interestingly, 
patients receiving IBR were a highly selected, socioeco-
nomically strong group. A potential association between 
the implementation of oncoplastic techniques, known to 
increase BCS rates, and rates of breast reconstruction may 
explain why BCS rates were highest in Stockholm once the 
subgroup of IBR patients was excluded from multivariable 
analyses. Not all units operating breast cancer patients are 
registered Breast Units according to European Society of 
Breast Cancer Specialists by means of the involvement of 
plastic surgeons, who are most commonly affiliated to uni-
versity. However, surgeons treating breast cancer patients 

are specifically trained breast surgeons, coming from a 
background of general surgery.

The distance to travel to the nearest health provider and 
individual life circumstances may affect the ability or will-
ingness to comply with adjuvant radiotherapy that is an 
integral part of breast conservation [16, 17]. Jacobs et al. 
showed that a longer distance from the radiation treatment 
was associated with lower rates of BCS [18]. Since radio-
therapy requires frequent hospital visits, the inconvenience 
of travel and potentially temporary accommodation might 
play a significant role when choosing the surgical proce-
dure  [19]. Our results, however, showed that the North 
region, with the longest distances to health facilities, had 
the second highest BCS rate, which might be explained by 
a high rate of preoperative information.

When patients do not perceive being informed about 
breast-conserving options it can be due to the informing 
part (the surgeon, the breast nurse or other member from 

Table 2  Socioeconomic status 
for women who underwent 
breast cancer surgery in Sweden 
in 2013 (n = 7735)

IBR immediate breast reconstruction
Values in parentheses are percentages. For comparison of categorical variables, the Chi Square test was 
employed

Breast-conserving surgery 
(n = 4604)

Mastectomy, with or without 
IBR (n = 3131)

p

Family status < 0.001
 Partnership/married 2677 (58.1) 1651 (52.7)
 Single 1905 (41.4) 1454 (46.5)
 Missing 22 (0.5) 26 (0.8)

Own birth country 0.042
 Sweden 3954 (85.9) 2708 (86.5)
 Europe, not Sweden 459 (10.0) 269 (8.6)
 Outside of Europe 191 (4.1) 154 (4.9)

Highest level of education < 0.001
 Primary school 888 (19.3) 871 (27.8)
 Secondary school 2026 (44.0) 1210 (38.6)
 Post-secondary school education, 

3 years or less
665 (14.4) 390 (12.5)

 Post-secondary school education, 
more than 3 years

984 (21.4) 625 (20.0)

 Missing 41 (0.9) 35 (1.1)
Occupation < 0.001
 Clerk/civil servant 1272 (27.6) 734 (23.4)
 Entrepreneur 173 (3.8) 98 (3.1)
 Labourer 761 (16.5) 421 (13.5)
 Unemployed/retired 2378 (51.7) 1838 (58.7)
 Missing 20 (0.4) 40 (1.3)

Income per household < 0.001
 Low 1339 (29.1) 1230 (39.3)
 Middle 1625 (35.3) 936 (29.9)
 High 1628 (35.4) 955 (30.5)
 Missing 12 (0.3) 10 (0.3)
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Table 3  Regional variations of breast-conserving surgery, preoperative patient characteristics, tumour data and socioeconomic status regarding 
all women operated for primary breast cancer in Sweden 2013 (N = 7735)

Values in parentheses are percentages unless indicated otherwise: *values are median (range), ** Kruskal–Wallis test. For comparison of cat-
egorical variables, the Chi Square test was employed

Swedish healthcare 
region

North (n = 651) Stockholm/
Gotland 
(n = 1719)

South (n = 1529) Southeast (n = 777) Uppsala/
Örebro 
(n = 1612)

West (n = 1447) p

Breast-conserving 
surgery

420 (64.5) 1136 (66.1) 867 (56.7) 394 (50.7) 951 (59.0) 836 (57.8) < 0.001

Preoperative clinical T 
stage

< 0.001

 In situ only 30 (4.6) 68 (4.0) 119 (7.8) 17 (2.2) 61 (3.8) 68 (4.7)
 cT1 446 (68.5) 1145 (66.6) 984 (64.4) 537 (69.1) 1011 (62.7) 960 (66.3)
 cT2 141 (21.7) 399 (23.2) 363 (23.7) 177 (22.8) 434 (26.9) 356 (24.6)
 cT3 20 (3.1) 88 (5.1) 38 (2.5) 37 (4.8) 82 (5.1) 48 (3.3)
 cT4 11 (1.7) 13 (0.8) 14 (0.9) 4 (0.5 17 (1.1) 7 (0.5)
 Missing 3 (0.5) 6 (0.3) 11 (0.7) 5 (0.6) 7 (0.4) 8 (0.6)

Preoperative clinical N 
stage

0.002

 cN0 571 (87.7) 1568 (91.2) 1345 (88.0) 691 (88.9) 1422 (88.2) 1281 (88.5)
 cN1 67 (10.2) 144 (8.4) 168 (11.0) 81 (10.4) 169 (10.5) 158 (10.9)
 Missing 13 (2.0) 7 (0.4) 16 (1.0) 5 (0.6) 21 (1.3) 8 (0.6)

Age at surgery* 64 (28-97) 63 (21–96) 63 (26–94) 64 (21–93) 64 (22–94) 63 (26–97) < 0.001**
Family status 0.015
 Partnership/married 372 (57.1) 907 (52.8) 862 (56.4) 477 (61.4) 881 (54.7) 829 (57.3)
 Single 272 (41.8) 802 (46.7) 659 (43.1) 295 (38.0) 721 (44.7) 610 (42.2)
 Missing 7 (1.1) 10 (0.6) 8 (0.5) 5 (0.6) 10 (0.6) 8 (0.6)

Own birth country < 0.001
 Sweden 585 (89.9) 1357 (78.9) 1339 (87.6) 698 (89.8) 1416 (87.8) 1267 (87.6)
 Europe, not Sweden 50 (7.7) 222 (12.9) 151 (9.9) 55 (7.1) 138 (8.6) 112 (7.7)
 Outside of Europe 16 (2.5) 140 (8.1) 39 (2.6) 24 (3.1) 58 (3.6) 68 (4.7)

Highest level of educa-
tion

< 0.001

 Primary school 130 (20.0) 302 (17.6) 377 (24.7) 205 (26.4) 415 (25.7) 330 (22.8)
 Secondary school 290 (44.5) 647 (37.6) 673 (44.0) 334 (43.0) 713 (44.2) 579 (40.0)
 Postsecondary, 3 years 

or less
80 (12.3) 274 (15.9) 186 (12.2) 100 (12.9) 205 (12.7) 210 (14.5)

 Postsecondary, more 
than 3 years

146 (22.4) 470 (27.3) 281 (18.4) 133 (17.1) 265 (16.4) 314 (21.7)

 Missing 5 (0.8) 26 (1.5) 12 (0.8) 5 (0.6) 14 (0.9) 14 (1.0)
Occupation < 0.001
 Clerk/civil servant 178 (27.3) 555 (32.3) 364 (23.8) 181 (23.3) 350 (21.7) 378 (26.1)
 Entrepreneur 31 (4.8) 58 (3.4) 42 (2.7) 23 (3.0) 64 (4.0) 53 (3.7)
 Labourer 100 (15.4) 204 (11.9) 259 (16.9) 129 (16.6) 257 (15.9) 233 (16.1)
 Unemployed/retired 337 (51.8) 891 (51.8) 859 (56.1) 438 (56.4) 924 (57.3) 768 (53.1)
 Missing 5 (0.8) 11 (0.6) 6 (0.4) 6 (0.8) 17 (1.1) 15 (1.0)

Income per household < 0.001
 Low 234 (35.9) 482 (28.0) 519 (33.9) 250 (32.2) 587 (36.4) 497 (34.3)
 Average 222 (34.1) 539 (31.4) 530 (34.7) 277 (35.6) 557 (34.6) 436 (30.1)
 High 193 (29.6) 692 (40.3) 477 (31.2) 247 (31.8) 463 (28.7) 511 (35.3)
 Missing 2 (0.3) 6 (0.3) 3 (0.2) 3 (0.4) 5 (0.3) 3 (0.2)
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Table 4  Univariable and 
multivariable binary logistic 
regression analyses of clinical 
and socioeconomic factors 
with performance of breast-
conserving surgery as opposed 
to mastectomy (with or without 
IBR) as the binary endpoint

Values in parenthesis are 95% confidence intervals

Univariable Multivariable

Odds ratio p Odds ratio p

Age (years)
 ≤ 40 1.00 (reference)
 41–50 1.74 (1.36–2.21) < 0.001 1.58 (1.19–2.10) 0.001
 51–65 2.75 (2.19–3.45) < 0.001 2.36 (1.80–3.09) < 0.001
 > 65 1.62 (1.29-2.02) < 0.001 1.74 (1.30–2.33) < 0.001

Preoperative clinical tumour stage
 cTis (in situ only) 1.00 (reference)
 cT1 (≤ 20 mm) 1.66 (1.33–2.07) < 0.001 1.87 (1.49–2.35) < 0.001
 cT2 (21–50 mm) 0.33 (0.26–0.42) < 0.001 0.42 (0.33–0.54) < 0.001
 cT3 (> 50 mm) 0.05 (0.03–0.08) < 0.001 0.07 (0.04–0.11) < 0.001
 cT4 0.05 (0.02–0.13) < 0.001 0.10 (0.04–0.27) < 0.001

Preoperative node status
 cN0 1.00 (reference)
 cN1 0.23 (0.19–0.27) < 0.001 0.40 (0.33–0.48) < 0.001

Family status
 Partnership/married 1.00 (reference)
 Single 0.81 (0.74–0.89) < 0.001 1.01 (0.87–1.17) 0.901

Own birth country
 Sweden 1.00 (reference)
 Europe, not Sweden 1.17 (1.00–1.37) 0.054 1.38 (1.14–1.67) 0.001
 Outside of Europe 0.85 (0.68–1.06) 0.142 1.23 (0.93–1.61) 0.144

Highest level of education
 Primary school 1.00 (reference)
 Secondary school 1.64 (1.46–1.85) < 0.001 1.33 (1.16–1.53) < 0.001
 Post-secondary school edu-

cation, 3 years or less
1.67 (1.43–1.96) < 0.001 1.31 (1.10–1.59) 0.004

 Post-secondary school 
education, more than 
3 years

1.54 (1.35–1.77) < 0.001 1.20 (1.00–1.42) 0.044

Occupation
 Clerk/civil servant 1.00 (reference)
 Entrepreneur 1.02 (0.78–1.33) 0.891 1.03 (0.76–1.40) 0.831
 Labourer 1.04 (0.90–1.21) 0.581 1.11 (0.93–1.34) 0.256
 Unemployed/retired 0.75 (0.67–0.83) < 0.001 0.95 (0.79–1.13) 0.539

Income per household
 Low 1.00 (reference)
 Middle 1.60 (1.43–1.78) < 0.001 1.39 (1.19–1.62) < 0.001
 High 1.57 (1.40–1.75) < 0.001 1.29 (1.05–1.58) 0.014

Region
 North 1.00 (reference)
 Stockholm/Gotland 1.07 (0.89–1.30) 0.473 1.05 (0.84–1.31) 0.660
 South 0.72 (0.60–0.87) 0.001 0.67 (0.54–0.83) < 0.001
 Southeast 0.57 (0.46–0.70) < 0.001 0.48 (0.38–0.62) < 0.001
 Uppsala/Örebro 0.79 (0.66–0.96) 0.015 0.82 (0.66–1.02) 0.070
 West 0.75 (0.62–0.91) 0.004 0.71 (0.57–0.88) 0.002
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the multidisciplinary team) or the receiving part (the patient 
and her family/friends), or a combination of both. Low sat-
isfaction with preoperative information regarding the sur-
gical breast cancer treatment is associated with increased 
postoperative regret and anxiety [9]. The role of SES in this 
context needs to be debated; if women with a lower SES do 
not feel informed about the option of BCS, potential obsta-
cles need to be identified and additional support strategies 
implemented. Whelan et al. showed that standardised infor-
mation strategies regarding BCS led to a higher knowledge 
about the treatment options and increased satisfaction with 
the decision-making [20]. Presenting information in written, 
oral and visual form can also improve patient knowledge 
[21]. The use of repetition and take-home information about 
surgical choices which the patient may think about when less 
distressed may further improve understanding of available 
treatment options [22]. Measures such as these have been 
taken in Sweden (e.g. national information leaflets, individu-
ally assigned breast contact nurses and locally assembled 
information folders) since the studied year of inclusion, and 
a comparative analysis should be performed to evaluate the 
impact on the perceived information status of the patient.

Our results need to be interpreted in the light of some 
limitations. First, there is always a risk of recall bias in 
any retrospective study [23], as the women in this study 
received the questionnaires up to 2 years after their surgi-
cal treatment. Second, we had no information regarding 
hereditary breast cancer, which may affect the mastec-
tomy rate especially among younger women. Third, stud-
ied BCS rates stem from the year 2013 which is 6 years 
ago; updated national reports, however, still demonstrate 
regional differences despite a national trend towards 
increased BCS rates [24]. Fourth, the regional lack of 
in-house plastic surgery services has a significant nega-
tive impact on IBR and patient information rates [14]. 
The main strengths of our study are the high coverage 

and validity of two nationwide population-based registers 
with detailed tumour and socioeconomic data [25, 26], and 
the fact that economical and reimbursement differences 
should not impact results due to the nature of the Swedish 
general health care system, where all breast cancer patients 
are operated within the public healthcare where the eco-
nomic implications of treatment options are negligible as 
a confounder to SES.

In conclusion, this study provides new information 
regarding socioeconomic factors’ association with BCS 
rates, patient information and involvement in the deci-
sion-making process in a national system that should be 
providing equal health care to all individuals. Our results 
confirm that socioeconomic background should be taken 
into account in preoperative counselling.
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Table 5  Patient-reported 
preoperative information about 
breast-conserving surgery 
and perceived involvement 
in surgical decision among 
women treated with mastectomy 
(with or without IBR) in each 
Swedish healthcare region

a Values are the number of women who answered “Yes” or “Yes, partly” to each question, with percentages 
in parentheses
b Values are the number of women who answered “My choice” and “Both”, i.e. patient’s and surgeon’s 
choice, with percentages in parentheses. Patients with in situ disease only were excluded

All ages North Stockholm/Gotland South Southeast Uppsala/Örebro West p

Did your surgeon discuss the option of breast-conserving surgery?a

 cT1 60 (80.0) 83 (53.5) 115 (54.8) 95 (58.6) 100 (55.6) 121 (61.4) 0.002
 cT2–4 23 (39.7) 90 (43.5) 78 (42.9) 36 (35.0) 88 (39.8) 70 (38.7) 0.730

Who took the decision to choose mastectomy?b

 cT1 56 (76.7) 94 (60.3) 138 (63.9) 110 (66.3) 109 (58.9) 130 (64.0) 0.132
 cT2–4 37 (62.7) 124 (59.3) 91 (47.9) 58 (53.7) 122 (52.8) 95 (51.6) 0.182

Did you feel involved in the decision-making process to choose mastectomy?a

 cT1 66 (90.4) 123 (78.8) 179 (81.7) 149 (90.0) 163 (87.6) 168 (82.4) 0.014
 cT2–4 49 (81.7) 175 (82.9) 145 (76.7) 87 (82.1) 186 (80.2) 150 (80.6) 0.737
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