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ABSTRACT
Introduction and aims  Women residing in lower 
socioeconomic status (SES) areas have lower breast 
cancer survival but it is not clear how differences 
in the quality of care received contribute to these 
disparities. We compared adherence to clinical 
practice guidelines (CPG) for the diagnosis and 
treatment of breast cancer and subsequent breast 
cancer survival between women residing in lower 
versus higher SES areas.
Methods  We conducted a multicentre population-
based study of all new cases of invasive breast 
cancer in women diagnosed 2010–2014 in six 
Spanish provinces with population-based cancer 
registries (n=3206). Clinical data were extracted 
in the framework of the European Cancer High 
Resolution studies and vital status follow-up 
covered a minimum of 5 years. SES of the patient’s 
residence was measured with the 2011 Spanish 
Deprivation Index. Adherence to CPG was measured 
with 16 indicators based on European and Spanish 
guidelines. Relative survival was modelled using 
flexible parametric models.
Results  There were no differences in the type of 
treatment received but women living in the lowest 
SES areas were less likely to undergo a sentinel 
lymph node biopsy, reconstruction after mastectomy, 
surgery within 30 days after pathological diagnosis 
and adjuvant treatment within 6 weeks after surgery. 
After accounting for demographic and clinical 
factors, women residing in lower SES areas had 
higher risk of death, HR=1.57 (95% CI 1.04, 2.36). 
Further accounting for adherence to CPG in the 
model, in particular having undergone a sentinel 
lymph node biopsy, eliminated the significant effect 
of SES.
Conclusions  Despite the overall coverage of 
the Spanish health system, women living in more 
deprived areas were less likely to receive care in line 
with CPG and had shorter survival.

INTRODUCTION
Breast cancer is the most common cancer 
worldwide, with almost 2.3 million new 
cases in 2022.1 Thanks to advances in 
early diagnosis and treatment, survival 
rates for breast cancer have considerably 
improved.2 However, there are persistent 

WHAT IS ALREADY KNOWN ON THIS 
TOPIC

	⇒ Findings from Europe and beyond 
indicate that women residing in lower 
socioeconomic status (SES) areas have 
lower breast cancer survival, suggesting 
that there may be disparities in the 
quality of care received.

WHAT THIS STUDY ADDS

	⇒ We investigated socioeconomic 
inequalities in breast cancer care based 
on a comprehensive assessment of 
clinical practice guidelines for diagnosis 
and treatment and using population-
based data.

	⇒ Women living in more deprived areas 
were less likely to receive care in line 
with clinical practice guidelines and had 
shorter survival: they received similar 
but less timely treatments and were less 
likely to undergo sentinel lymph node 
biopsy for staging or reconstruction 
after mastectomy.

	⇒ Women residing in more deprived areas 
had higher risk of death, equivalent to 1 
year of life lost.
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social inequalities, such that patients with lower soci-
oeconomic status (SES) have lower survival.3 Such 
results have been found in several European coun-
tries and using diverse measures of SES. These include 
individual-level indicators like education, income or 
occupation3 and area-based deprivation indices that 
use the socioeconomic level of the person’s area of 
residence as a measure of SES.4–9

Area-based deprivation indices have the advantage 
of combining information about multiple SES indica-
tors and are especially suited to capture health dispari-
ties arising from the socioeconomic context (eg, access 
to high-quality healthcare facilities).10 In addition, if 
the deprivation index is constructed for small residen-
tial areas, it is likely to reflect the individual’s SES in 
terms of income or education.10 Thus, in the context of 
breast cancer, using a small-area deprivation index as 
an indicator of patients’ SES can help capture dispar-
ities arising due to contextual and individual factors 
that play a role in diagnosis and treatment.

Inequalities in breast cancer survival have been 
attributed to diverse factors including less access to 
screening, later stage at diagnosis, more comorbidities 
and less access to treatment among women with lower 
SES.11 Earlier studies have shown that women residing 
in lower SES are less likely to receive traditional cancer 
treatments such as surgery, chemotherapy or radio-
therapy and are more likely to undergo radical mastec-
tomy instead of breast-conserving surgery.5 9 12–14 Some 
evidence suggests that women residing in lower SES 
areas may also be less likely to receive novel biological 
and precision therapies.15

However, previous studies that specifically eval-
uated to what extent care disparities contribute to 
socioeconomic inequalities in survival found mixed 
results,11 suggesting that socioeconomic inequalities 
may be strongly dependent on context.5 9 12–14 In addi-
tion, most previous studies focused on the receipt of 
specific treatment modalities, without a more compre-
hensive evaluation of whether the best recommended 
care was received.

What is considered best care is defined in clinical 
practice guidelines (CPGs) that aim to achieve the 
best results for patients and reduce unwarranted vari-
ability in diagnostic testing and treatment. Patients 
with breast cancer who receive care adherent to CPGs 
have increased overall and disease-free survival.16 
The goal of the current research was to investigate 

socioeconomic inequalities in adherence to CPGs for 
the diagnosis and treatment of breast cancer and their 
implication for survival using a small-area deprivation 
index as a measure of SES.

METHOD
We conducted an observational, analytical, multi-
centre, population-based study with longitudinal 
follow-up using data from the European Cancer High 
Resolution (ECHR) studies.17 18 We included all new 
cases of invasive breast cancer (C50 according to 
International Classification of Diseases for Oncology, 
3rd Edition) in women over 15 years of age, diag-
nosed between 2010 and 2014 in six Spanish prov-
inces that have population-based cancer registries: 
Castellón, Gipuzkoa, Girona, Granada, Navarra and 
Tarragona (online supplemental figure S1). The popu-
lation covered represents 2 210 226 women, 9.3% 
of the total population of women in Spain. Each 
registry was required to submit a minimum of 1 year 
of complete incidence during the period 2010–2014, 
with a minimum of 500 cases and the requirement to 
extend the data collection period if this minimum was 
not reached. When information on synchronous breast 
tumours was submitted by the registries (ie, multiple 
primary tumours diagnosed within 6 months of each 
other), we considered the tumour with more advanced 
stage, or, in case of equal stage, the tumour with earlier 
date of diagnosis.

Cases were registered using the procedures of the 
International Agency for Research on Cancer, the 
International Association of Cancer Registries and the 
European Network of Cancer Registries. Additional 
clinical characteristics were collected using the stan-
dardised protocol of the ECHR studies.

Demographic and clinical data
Age was categorised into four groups: 15–49, 50–69, 
70–79 and 80+ years old. Comorbidity was categorised 
into three categories based on the 19 diseases consid-
ered in the Charlson index19: no comorbidities, at least 
one comorbidity and unknown number of comorbidi-
ties. Stage at diagnosis was derived from pathological 
and clinical TNM (tumour-node-metastasis) classifica-
tion, 7th edition. Tumour grade of differentiation was 
categorised into four groups (1, 2, 3/4 and unknown). 
Mode of detection was recorded as symptomatic, 
screen detected or unknown. Tumour immunohisto-
chemical type was categorised as oestrogen receptor/
progesterone receptor positive (ER+ or PR+ but 
HER2−), HER2 positive (HER2+ regardless of ER/
PR status), triple negative (ER, PR− and HER2−) and 
unclassified (due to missing data on some receptor 
status).

Socioeconomic status
We used the Spanish Deprivation Index of the Spanish 
Society of Epidemiology.20 It is a small-area index 

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ A multidisciplinary and multilevel approach is needed 
to ensure equitable breast cancer care, starting with 
the identification of the structural and individual-level 
factors contributing to deviations from recommended 
care among patients residing in lower SES areas.
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based on the 2011 Spanish census and includes infor-
mation from six indicators: percentage of manual 
workers, percentage of occasional workers, unemploy-
ment rate, percentage of the overall population with 
low education, percentage of young people with low 
education and percentage of homes without internet 
access.20 The index is assigned on the census tract 
level (mean area of 14.04 km2 (5.42 mi2) with average 
population of 1311 inhabitants) and is divided in quin-
tiles (Q) based on its distribution across Spain, where 
Q1 represents the least deprived areas (highest SES) 
and Q5 the most deprived areas (lowest SES) (online 
supplemental figure S1). The addresses of patients 
at the moment of diagnosis were geocoded and each 
patient was assigned the deprivation quintile of their 
census tract of residence.

Adherence to CPGs
Following a methodology used in EUROCARE,21 the 
recommendations for breast cancer diagnosis and 
treatment of the European22 and Spanish23 Societies 
of Medical Oncology, and regional Spanish guide-
lines regarding the timeliness of treatment,24 valid at 
the time of diagnosis of the study population, were 
reviewed by the multidisciplinary research team. A 
set of recommended care indicators was constructed, 
definitions were operationalised and checked against 
the availability of data in the ECHR studies protocol 
to determine whether adherence could be evaluated. 
16 indicators were viable (online supplemental table 
S1), and for each indicator adherence was defined as 
receiving care in line with the recommendation (yes vs 
no) for those patients to whom it applied.

Vital status follow-up
This was conducted through record linkage with the 
National Death Index (which includes all official death 
certificates in the Spanish National Institute of Statis-
tics), record linkage with regional mortality regis-
tries and electronic healthcare records databases and 
through active search in the medical records of those 
cases considered to have a worse prognosis. Cases 
were followed up until 31 December 2019 in Girona, 
Navarra and Tarragona, and until 31 December 2021 
in Castellón, Gipuzkoa and Granada. All cases had a 
minimum follow-up time of 5 years. Cases reported 
only with a death certificate (seven cases) and those 
identified by autopsy (one case) were excluded from 
the analysis.

Statistical analysis
The distribution of demographic and clinical variables 
was compared across the different SES quintiles using 
χ2 tests. The effect of SES on adherence to each CPG 
indicator was examined unadjusted and adjusted for 
age and year of diagnosis by testing for a systematic 
increase or decrease across SES levels (p trend) and 
using logistic regression. ORs and rate ratios were 

calculated to illustrate differences between the most 
extreme groups (Q5 vs Q1).

Observed survival (OS) was directly derived from 
data using the Kaplan-Meier estimator and was calcu-
lated at 1, 3 and 5 years since diagnosis.

The marginal relative survival (MRS) was 
computed at 1, 3 and 5 years from diagnosis for 
each SES quintile, adjusting for age and year of 
diagnosis. The ‘standsurv’ package in Stata was 
used to calculate the MRS.25

Relative survival was modelled using flex-
ible parametric models with restricted cubic 
splines.26 27 The specific lifetable of all-cause 
mortality by province, age, calendar year and SES 
quintile was used to correct for the expected basal 
hazard. This lifetable has been constructed for the 
Spanish population referring to the period 2011–
2013.28 Optimal df of the cubic splines for baseline 
hazard function were determined by comparing the 
Akaike information criterion (AIC) of models with 
df 2–5 and retaining the model with lower value 
of AIC. Furthermore, a time-dependent term for 
age at diagnosis was included in the model using 
the same strategy to determinate the optimal df of 
the time-dependent effect. The ‘stpm2’ package of 
Stata software was used to construct the flexible 
parametric models.

A baseline survival model included SES quintile, 
age at diagnosis, year of diagnosis, tumour immu-
nohistochemical type and grade of differentiation. 
Based on previous literature suggesting poten-
tial contributors to the effect of SES on cancer 
survival,11 the following variables were then added 
to the model in the following order and one at a 
time: comorbidities, mode of detection and stage at 
diagnosis. In one final step, we added those adher-
ence indicators that (1) showed significant differ-
ences as a function of SES quintile and (2) applied 
to the large majority (eg, >80%) of patients. At 
each step, we recorded the change in the effect 
of SES quintile in terms of its HR and 95% CIs. 
Due to the lower number of patients residing in 
low-income areas, the Q4 and Q5 categories were 
grouped to improve the efficiency of the flexible 
parametric model.

Because many of the adherence indicators applied 
only to a selection of patients, we conducted sensi-
tivity analysis to investigate the effect of adherence 
on survival in the baseline model further adjusted 
for stage and only in the population to which they 
applied.

Finally, years of life lost due to SES were computed 
as the difference in life expectancy between the 
least deprived (Q1) and the most deprived (Q5) 
groups at the mean age of diagnosis, derived from 
non-linear predictions in the baseline flexible para-
metric model.29
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Patient and public involvement
Patients or the public were not involved in the design, 
or conduct, or reporting or dissemination plans of this 
research.

RESULTS
The study included 3206 patients with breast cancer, 
with a mean age at diagnosis of 60.6 years. The 
majority of women (72.5%) were diagnosed at stages I 
and II and 28.6% had died at the end of the follow-up 
period. The majority of women residing in high SES 
areas were from the provinces of Gipuzkoa, Navarra 
and Girona, whereas the majority of women residing 
in the lowest SES areas were from Granada. Women 
residing in more deprived areas had more comorbid-
ities, were less likely to have been diagnosed through 
screening and had later stages at diagnosis (table 1). 
There were larger proportions of unknown or unclas-
sified immunohistochemical results among women 
residing in higher SES areas due to one relatively high 
SES province not having collected data on immunohis-
tochemistry (Gipuzkoa). The majority of women had 
ER+/ER− (62.2%) or HER+ (13.4%) tumours, with 
a minority diagnosed with the more aggressive triple 
negative tumours (7.4%).

Adherence on the different indicators varied from 
29.2% (Ind16) to 94.0% (Ind2) and was generally 
higher among younger patients, patients without 
comorbidities and diagnosed through screening 
(online supplemental table S2). Adherence also varied 
as a function of grade of differentiation and stage at 
diagnosis but without a clear pattern (online supple-
mental table S2).

Socioeconomic inequalities in adherence to CPGs
Tables 2 and 3 show that women living in the lowest 
SES areas were less likely to receive a sentinel lymph 
node biopsy (SLNB) (Ind3: ptrend<0.001). This was 
also the case when we considered only women who 
had clinically negative axillary lymph nodes (Ind4: 
ptrend=0.007). This pattern of lower rates of SLNB 
among women with lower SES was also present among 
women with clinically positive nodes (24.6% vs 30.0% 
for Q5 vs Q1, respectively) and with different stages at 
diagnosis (45.8% vs 51.0% for Q5 vs Q1 among early 
stages I–II and 13.6% vs 16.0% for Q5 vs Q1 among 
late stages III–IV).

In contrast, among patients with a positive result in 
sentinel lymph nodes, women residing in the lowest 
SES areas were more likely to undergo axillary lymph 
node dissection (Ind5: ptrend=0.008). Patients from 
the lowest SES areas were also less likely to undergo 
reconstruction after mastectomy (Ind9: ptrend=0.024), 
although this trend disappeared after adjustment for 
age and year of diagnosis.

Finally, women living in the lowest SES areas were less 
likely to receive timely treatment, such as undergoing 
surgery within 30 days after pathological diagnosis 

(Ind15: ptrend=0.002) or starting adjuvant treatment 
within 6 weeks after surgery (Ind16: ptrend=0.002). In 
the case of Ind15, having received neoadjuvant treat-
ment was associated with less adherence to Ind15 
(p<0.001; ie, time to surgery was longer). However, 
the effect of SES remained significant and in the same 
direction after considering reception of neoadjuvant 
treatment (p=0.002).

In contrast, there was little difference between the 
SES groups in the reception of tumour classification 
tests (Ind2), the number of lymph nodes removed 
and examined during axillary lymph node dissec-
tion (Ind6), breast-conserving surgery (Ind7) and the 
recommended adjuvant treatments for the different 
tumour types (Ind8–13).

Socioeconomic inequalities in survival
At 1 year, OS was 96.8% for women living in the 
highest SES areas and 93.5% for women living in the 
lowest SES areas. The gap widened overtime, with 
5-year OS=85.6% for women residing in the least 
deprived areas versus OS=78.4% for women residing 
in the most deprived areas (online supplemental table 
S3).

MRS, adjusted for age and year of diagnosis, showed 
a similar pattern. At 1 year, MRS was 97.8% (95% 
CI 96.9% to 98.7%) for women living in the highest 
SES areas and 96.4% (95% CI 94.9% to 98.0%) for 
women living in the lowest SES areas. The gap widened 
overtime, with 5-year MRS=92.4% (95% CI 89.9% 
to 95.0%) for women residing in the least deprived 
areas versus MRS=88.0% (95% CI 83.7% to 92.5%) 
for women residing in the most deprived areas (online 
supplemental table S4).

In the baseline relative survival model, adjusted for 
age, year of diagnosis, immunohistochemical type and 
tumour grade, women residing in the lowest SES areas 
(Q4–Q5) had a higher risk of death (HR=1.54, 95% CI 
1.02 to 2.35) than women residing in the highest SES 
areas (model 1 in table 4). Derived from this model, 
at mean age of diagnosis (60.6 years old) and after 
accounting for tumour characteristics, low SES status 
was associated with 0.98 years of life lost, with the 
remaining life expectancy being 34.6 years for women 
living in the highest SES areas (Q1) and 33.6 years for 
women living in the lowest SES areas (Q5). The higher 
risk of death among women residing in lowest SES 
areas (Q4 or Q5) remained relatively unchanged after 
further adjusting for comorbidity, mode of detection 
and stage at diagnosis, with HR=1.57 (95% CI 1.04 
to 2.36) for Q5–Q4 vs Q1 (model 4 in table 4).

To examine the role of adherence to CPG, we then 
added to the model the three adherence indicators 
which applied to the majority of patients and showed 
differences as a function of SES: Ind3, Ind15 and 
Ind16 (models 5A–5C in table 4). The effect of SES 
was largely maintained after including the timeliness 
of cancer indicators (Ind15 and Ind16, models 5B and 
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5C, respectively) but disappeared after including Ind3 
(model 5A). Having undergone an SLNB (Ind3) was 
associated with lower risk of death, HR=0.21 (95% 
CI 0.12 to 0.38) (model 5A), whereas the timeliness 
indicators had no significant effects (models 5B and 
5C). The results remained similar when we added 
the three indicators at once to the same model. In 
the fully adjusted models 5A–5C, the risk of death 
was higher among patients who had had an HER2+ 
or unclassified immunohistochemical profile (vs ER/
PR+), poorly differentiated tumours, comorbidities, a 
tumour that was not screen detected and an advanced 
or unknown stage at diagnosis.

The results from the sensitivity analysis of the effect 
of the separate indicators on survival are reported in 
online supplemental table S5. Adherence was generally 
consistently associated with lower risk of mortality, 
significantly so for 8 out of the 16 indicators.

DISCUSSION
This study investigated equity in breast cancer care 
based on a comprehensive assessment of CPGs and 
in relation to socioeconomic deprivation. Despite the 
overall coverage of the Spanish healthcare system, 
women living in more deprived areas were less likely 
to receive care in line with CPGs and had shorter 
survival. This corresponded to 1 year of life lost among 
those with low SES, after taking into account age and 
tumour characteristics.

We did not find major differences in the type of 
treatment received as a function of SES. Instead, we 
found that women living in more deprived areas were 
less likely to undergo an SLNB and reconstruction 
after mastectomy and experienced longer delays in 
receiving surgery and adjuvant treatment. In a model 
adjusted for multiple factors, having undergone an 
SLNB was associated with better survival. In contrast, 
the indicators assessing the timeliness of treatment had 
no significant effects on survival. Overall, our analysis 
shows an important socioeconomic ingredient in both 
adherence to CPG and survival.

Two previous studies—one from Europe30 and one 
from the USA31—both on women diagnosed prior to 
2010, reported that lower SES was associated with 
a lower likelihood of receiving an SLNB. SLNB has 
become a standard of care for patients with breast 
cancer due to its minimally invasive nature and ability 
to accurately stage the axilla. It causes significantly 
less morbidity compared with traditional axillary 
dissection and has been hypothesised to contribute to 
improved survival through more accurate staging and 
better axillary tumour control.32 Studies examining 
this procedure in the context of survival are relatively 
rare,33 with the current study adding novel evidence in 
this respect. Women with lower SES were less likely to 
undergo SLNB, but they were more likely to undergo 
axillary lymph node dissection after a positive SLNB. 
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The latter could be due to more advanced or aggres-
sive disease in this group, among others.

At the time of the diagnosis of the study patients, 
SLNB had already been part of CPGs for several 
years. However, the facilities and expertise neces-
sary for the procedure were not yet available in many 
regional hospitals in Spain. It is possible that patients 
treated in hospitals in more remote and/or deprived 
areas had to be referred to a larger treatment centre 
to have the procedure. This may have decreased the 
rate of SLNB for diverse reasons (eg, medical profes-
sionals foregoing it to reduce delays, patients opting 
out due to diverse barriers), thereby giving rise to the 
observed socioeconomic inequalities. Recent research 
from Spain confirms the importance of the resources 

available at the treating centre, showing that patients 
with breast cancer treated in smaller hospitals have 
lower survival.34 This interpretation would be also in 
line with the ‘inverse equity hypothesis’, stating that 
new healthcare interventions initially reach those of 
higher SES and only later people from more disad-
vantaged groups.35 According to this hypothesis, the 
introduction of new CPGs would result in an early 
increase in inequity ratio for coverage and other 
health outcomes that would be reduced only when 
the more disadvantaged groups eventually gain access. 
According to this, we would expect later evidence 
to show that the observed inequalities in SLNB have 
diminished or disappeared, now that the procedure 

Table 2  Adherence (in percentage) to each clinical practice guideline indicator overall and by socioeconomic status (SES) quintile, where 
Q1 reflects the highest and Q5 the lowest SES group, respectively

SES quintile

Indicator definition n* Overall Q1 Q2 Q3 Q4 Q5
Ind1—the patient’s case was evaluated by the 
tumour-specific commission before starting treatment.

2647 84.2 84.9 83.6 82.5 84.5 88.2

Ind2—the patient underwent full tumour classification 
(HER, ER and PR status).

2753 94.0 94.0 93.6 94.7 94.9 92.2

Ind3—the patient underwent a sentinel lymph node 
biopsy (SLNB).

3206 61.3 67.7 62.2 59.5 57.3 56.5

Ind4—for patients with clinically negative axillary 
lymph nodes: the patient underwent SLNB.

1320 75.8 81.1 77.6 71.5 72.5 72.7

Ind5—for patients with a positive result in SLNB: 
the patient underwent axillary lymph node dissection 
(ALND).

662 77.3 70.4 74.4 82.6 80.2 83.6

Ind6—for patients undergoing ALND: the patient had 
10 or more lymph nodes removed and examined.

1444 61.4 65.7 67.9 59.1 52.9 59.4

Ind7—the patient was surgically treated with breast-
conserving surgery.

3206 61.5 65.0 61.1 61.5 58.4 60.5

Ind8—for patients with stage I/IIA disease: the patient 
was treated with conservative surgery and receiving 
adjuvant radiotherapy.

1923 78.0 82.3 76.8 77.5 74.4 79.3

Ind9—for patients undergoing mastectomy: the 
patient underwent reconstruction.

888 31.8 40.4 33.7 24.7 31.0 28.4

Ind10—for patients with HER2+: the patient received 
targeted treatment.

430 80.9 80.6 82.1 81.2 82.4 75.0

Ind11—for patients with HER2+: the patient received 
chemotherapy.

430 82.1 81.6 82.1 80.2 86.8 80.0

Ind12—for patients with ER+ or PR+: the patient 
received hormonal treatment.

2308 93.4 94.1 93.1 92.4 94.8 92.7

Ind13—for patients with triple negative cancer: the 
patient received chemotherapy.

237 80.6 86.7 77.0 83.3 77.8 77.1

Ind14 —for patients with node-positive results: the 
patient received chemotherapy.

1439 75.4 78.8 73.3 74.0 73.9 79.6

Ind15—for patients who underwent surgery: the 
patient underwent surgical intervention within 30 days 
after pathological diagnosis.

2871 36.1 40.0 34.6 39.6 33.6 26.3

Ind16—for patients who underwent surgery: the 
patient started adjuvant treatment within 6 weeks 
from the date of surgery.

2871 29.2 35.4 27.7 28.7 27.0 25.2

*n=number of patients to whom the indicator applied (eg, based on clinical characteristics). Two provinces did not collect the data necessary to evaluate 
some indicators (Castellon on evaluation of the tumour-specific commission and Gipuzkoa on immunohistochemical classification) and have not been 
included in the analyses of the respective indicators where these data were necessary.
ER, oestrogen receptor; PR, progesterone receptor.;

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

b
y g

u
est

 
o

n
 A

u
g

u
st 12, 2026

 
h

ttp
://q

u
alitysafety.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

31 D
ecem

b
er 2024. 

10.1136/b
m

jq
s-2024-017809 o

n
 

B
M

J Q
u

al S
af: first p

u
b

lish
ed

 as 

http://qualitysafety.bmj.com/


818 Petrova D, et al. BMJ Qual Saf 2025;34:810–823. doi:10.1136/bmjqs-2024-017809

Original research

Ta
bl

e 
3 

Di
ffe

re
nc

es
 in

 a
dh

er
en

ce
 to

 e
ac

h 
cli

ni
ca

l p
ra

ct
ice

 g
ui

de
lin

e 
in

di
ca

to
r a

s 
a 

fu
nc

tio
n 

of
 s

oc
io

ec
on

om
ic 

st
at

us
 (S

ES
) g

ro
up

, w
he

re
 Q

1 
re

fle
ct

s 
th

e 
hi

gh
es

t a
nd

 Q
5 

th
e 

lo
w

es
t S

ES
 g

ro
up

U
na

dj
us

te
d

A
dj

us
te

d 
by

 a
ge

 a
nd

 y
ea

r 
of

 d
ia

gn
os

is

In
di

ca
to

r d
efi

ni
tio

n
P 

tr
en

d

O
R

Q
5 

vs
 Q

1
(9

5%
 C

I)

RR Q
5 

vs
 Q

1
(9

5%
 C

I)
P 

tr
en

d

O
R

Q
5 

vs
 Q

1
(9

5%
 C

I)

RR Q
5 

vs
 Q

1
(9

5%
 C

I)

In
d1

—
th

e 
pa

tie
nt

’s 
ca

se
 w

as
 e

va
lu

at
ed

 b
y 

th
e 

tu
m

ou
r-s

pe
cifi

c 
co

m
m

iss
io

n 
be

fo
re

 s
ta

rti
ng

 tr
ea

tm
en

t.
0.

19
1

1.
21

 (0
.6

6 
to

 2
.3

5)
1.

01
 (0

.9
7 

to
 1

.0
5)

0.
03

7
1.

49
 (0

.7
9 

to
 2

.9
6)

1.
04

 (0
.8

8 
to

 1
.2

1)

In
d2

—
th

e 
pa

tie
nt

 u
nd

er
w

en
t f

ul
l t

um
ou

r c
la

ss
ifi

ca
tio

n 
(H

ER
, E

R 
an

d 
PR

 s
ta

tu
s)

.
0.

82
9

0.
75

 (0
.4

3 
to

 1
.3

2)
0.

98
 (0

.9
4 

to
 1

.0
2)

0.
91

6
0.

81
 (0

.4
6 

to
 1

.4
3)

0.
96

 (0
.7

9 
to

 1
.1

7)

In
d3

—
th

e 
pa

tie
nt

 u
nd

er
w

en
t a

 s
en

tin
el

 ly
m

ph
 n

od
e 

bi
op

sy
 (S

LN
B)

.
<

0.
00

1
0.

60
 (0

.4
5 

to
 0

.7
9)

0.
83

 (0
.7

4 
to

 0
.9

3)
<

0.
00

1
0.

64
 (0

.4
8 

to
 0

.8
7)

0.
87

 (0
.7

2 
to

 1
.0

3)

In
d4

—
fo

r p
at

ie
nt

s 
w

ith
 c

lin
ica

lly
 n

eg
at

iv
e 

ax
ill

ar
y 

lym
ph

 n
od

es
: t

he
 p

at
ie

nt
 u

nd
er

w
en

t S
LN

B.
0.

00
7

0.
61

 (0
.3

9 
to

 0
.9

8)
0.

90
 (0

.8
0 

to
 1

.0
0)

0.
01

0
0.

61
 (0

.3
6 

to
 1

.0
5)

0.
93

 (0
.7

4 
to

 1
.1

6)

In
d5

—
fo

r p
at

ie
nt

s 
w

ith
 a

 p
os

iti
ve

 re
su

lt 
in

 S
LN

B:
 th

e 
pa

tie
nt

 u
nd

er
w

en
t a

xi
lla

ry
 ly

m
ph

 n
od

e 
di

ss
ec

tio
n 

(A
LN

D)
.

0.
00

8
2.

09
 (1

.0
4 

to
 4

.5
3)

1.
18

 (1
.0

2 
to

 1
.3

6)
0.

02
3

1.
90

 (0
.9

2 
to

 4
.2

1)
1.

16
 (0

.8
3 

to
 1

.6
0)

In
d6

—
fo

r p
at

ie
nt

s 
un

de
rg

oi
ng

 A
LN

D:
 th

e 
pa

tie
nt

 h
ad

 1
0 

or
 m

or
e 

lym
ph

 n
od

es
 re

m
ov

ed
 a

nd
 e

xa
m

in
ed

.
0.

98
9

0.
88

 (0
.5

3 
to

 1
.4

9)
0.

97
 (0

.8
6 

to
 1

.1
0)

0.
92

8
0.

92
 (0

.5
5 

to
 1

.5
6)

1.
00

 (0
.7

7 
to

 1
.2

9)

In
d7

—
th

e 
pa

tie
nt

 w
as

 s
ur

gi
ca

lly
 tr

ea
te

d 
w

ith
 b

re
as

t-c
on

se
rv

in
g 

su
rg

er
y.

0.
06

0
0.

82
 (0

.6
2 

to
 1

.0
9)

0.
93

 (0
.8

4 
to

 1
.0

4)
0.

13
3

0.
88

 (0
.6

5 
to

 1
.1

8)
0.

95
 (0

.7
9 

to
 1

.1
3)

In
d8

—
fo

r p
at

ie
nt

s 
w

ith
 s

ta
ge

 I/
IIA

 d
ise

as
e:

 th
e 

pa
tie

nt
 w

as
 tr

ea
te

d 
w

ith
 c

on
se

rv
at

iv
e 

su
rg

er
y 

an
d 

re
ce

iv
in

g 
ad

ju
va

nt
 ra

di
ot

he
ra

py
.

0.
12

7
0.

83
 (0

.5
3 

to
 1

.2
9)

0.
96

 (0
.8

8 
to

 1
.0

5)
0.

10
8

0.
81

 (0
.5

2 
to

 1
.3

0)
0.

96
 (0

.7
9 

to
 1

.1
7)

In
d9

—
fo

r p
at

ie
nt

s 
un

de
rg

oi
ng

 m
as

te
ct

om
y: 

th
e 

pa
tie

nt
 u

nd
er

w
en

t r
ec

on
st

ru
ct

io
n.

0.
02

4
0.

59
 (0

.3
3 

to
 1

.0
5)

0.
71

 (0
.4

8 
to

 1
.0

5)
0.

16
7

0.
82

 (0
.4

1 
to

 1
.6

4)
0.

87
 (0

.5
3 

to
 1

.3
8)

In
d1

0—
fo

r p
at

ie
nt

s 
w

ith
 H

ER
2+

: t
he

 p
at

ie
nt

 re
ce

iv
ed

 ta
rg

et
ed

 tr
ea

tm
en

t.
0.

43
0

0.
61

 (0
.2

5 
to

 1
.5

3)
0.

90
 (0

.7
4 

to
 1

.1
0)

0.
28

0
0.

51
 (0

.1
8 

to
 1

.4
6)

0.
90

 (0
.5

8 
to

 1
.3

7)

In
d1

1—
fo

r p
at

ie
nt

s 
w

ith
 H

ER
2+

: t
he

 p
at

ie
nt

 re
ce

iv
ed

 c
he

m
ot

he
ra

py
.

0.
81

3
0.

86
 (0

.3
5 

to
 2

.2
7)

0.
97

 (0
.8

1 
to

 1
.1

6)
0.

95
3

0.
65

 (0
.2

0 
to

 2
.2

3)
0.

94
 (0

.6
1 

to
 1

.4
2)

In
d1

2—
fo

r p
at

ie
nt

s 
w

ith
 E

R+
 o

r P
R+

: t
he

 p
at

ie
nt

 re
ce

iv
ed

 h
or

m
on

al
 tr

ea
tm

en
t.

0.
80

3
0.

74
 (0

.3
7 

to
 1

.5
4)

0.
98

 (0
.9

5 
to

 1
.0

2)
0.

75
2

0.
73

 (0
.3

6 
to

 1
.5

3)
0.

98
 (0

.8
3 

to
 1

.1
6)

In
d1

3—
fo

r p
at

ie
nt

s 
w

ith
 tr

ip
le

 n
eg

at
iv

e 
ca

nc
er

: t
he

 p
at

ie
nt

 re
ce

iv
ed

 c
he

m
ot

he
ra

py
.

0.
40

0
0.

52
 (0

.1
5 

to
 1

.6
6)

0.
89

 (0
.7

2 
to

 1
.1

0)
0.

69
0

0.
59

 (0
.1

4 
to

 2
.3

7)
0.

93
 (0

.5
5 

to
 1

.5
8)

In
d1

4—
fo

r p
at

ie
nt

s 
w

ith
 n

od
e-

po
sit

iv
e 

re
su

lts
: t

he
 p

at
ie

nt
 re

ce
iv

ed
 c

he
m

ot
he

ra
py

.
0.

90
1

1.
05

 (0
.6

5 
to

 1
.7

4)
1.

01
 (0

.9
1 

to
 1

.1
2)

0.
32

4
1.

56
 (0

.8
3 

to
 3

.0
0)

1.
05

 (0
.8

4 
to

 1
.3

1)

In
d1

5—
fo

r p
at

ie
nt

s 
w

ho
 u

nd
er

w
en

t s
ur

ge
ry

: t
he

 p
at

ie
nt

 u
nd

er
w

en
t s

ur
gi

ca
l i

nt
er

ve
nt

io
n 

w
ith

in
 3

0 
da

ys
 

af
te

r p
at

ho
lo

gi
ca

l d
ia

gn
os

is.
0.

00
2

0.
53

 (0
.3

9 
to

 0
.7

3)
0.

66
 (0

.5
3 

to
 0

.8
2)

<
0.

00
1

0.
51

 (0
.3

7 
to

 0
.7

0)
0.

65
 (0

.4
9 

to
 0

.8
4)

In
d1

6—
fo

r p
at

ie
nt

s 
w

ho
 u

nd
er

w
en

t s
ur

ge
ry

: t
he

 p
at

ie
nt

 s
ta

rte
d 

ad
ju

va
nt

 tr
ea

tm
en

t w
ith

in
 6

 w
ee

ks
 fr

om
 

th
e 

da
te

 o
f s

ur
ge

ry
.

0.
00

2
0.

64
 (0

.4
6 

to
 0

.8
9)

0.
75

 (0
.6

0 
to

 0
.9

4)
0.

00
9

0.
71

 (0
.5

0 
to

 1
.0

0)
0.

79
 (0

.5
9 

to
 1

.0
4)

P-
tre

nd
 v

al
ue

s 
te

st
 fo

r a
 s

ys
te

m
at

ic 
ch

an
ge

 a
cr

os
s 

SE
S 

le
ve

ls 
co

ns
id

er
in

g 
th

re
e 

cla
ss

ifi
ca

tio
n 

gr
ou

ps
: a

dh
er

en
ce

, n
on

-a
dh

er
en

ce
 a

nd
 m

iss
in

g.
 O

Rs
 a

re
 fr

om
 lo

gi
st

ic 
re

gr
es

sio
ns

 th
at

 c
on

sid
er

 tw
o 

cla
ss

ifi
ca

tio
n 

gr
ou

ps
: a

dh
er

en
ce

 v
er

su
s 

no
n-

ad
he

re
nc

e,
 e

xc
lu

di
ng

 
pa

tie
nt

s 
w

ith
 m

iss
in

g 
da

ta
. T

he
 v

al
ue

s 
in

 b
ol

d 
in

di
ca

te
 th

at
 th

e 
as

so
cia

te
d 

p-
va

lu
e 

is 
le

ss
 th

an
 0

.0
5.

ER
, o

es
tro

ge
n 

re
ce

pt
or

; P
R,

 p
ro

ge
st

er
on

e 
re

ce
pt

or
; R

R,
 ri

sk
 ra

tio
.;

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

b
y g

u
est

 
o

n
 A

u
g

u
st 12, 2026

 
h

ttp
://q

u
alitysafety.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

31 D
ecem

b
er 2024. 

10.1136/b
m

jq
s-2024-017809 o

n
 

B
M

J Q
u

al S
af: first p

u
b

lish
ed

 as 

http://qualitysafety.bmj.com/


819Petrova D, et al. BMJ Qual Saf 2025;34:810–823. doi:10.1136/bmjqs-2024-017809

Original research

Ta
bl

e 
4 

Re
su

lts
 fr

om
 fl

ex
ib

le
 p

ar
am

et
ric

 m
od

el
s 

of
 re

la
tiv

e 
su

rv
iva

l
M

od
el

 1
M

od
el

 2
M

od
el

 3
M

od
el

 4
M

od
el

 5
A

M
od

el
 5

B
M

od
el

 5
C

So
cio

ec
on

om
ic 

st
at

us
 q

ui
nt

ile
Q

2 
vs

 Q
1

1.
17

 (0
.7

7 
to

 1
.7

8)
1.

16
 (0

.7
6 

to
 1

.7
7)

1.
31

 (0
.8

6 
to

 1
.9

8)
1.

41
 (0

.9
4 

to
 2

.1
1)

1.
23

 (0
.8

3 
to

 1
.8

4)
1.

41
 (0

.9
4 

to
 2

.1
0)

1.
46

 (0
.9

7 
to

 2
.1

9)

Q
3 

vs
 Q

1
0.

69
 (0

.4
1 

to
 1

.1
5)

0.
68

 (0
.4

1 
to

 1
.1

3)
0.

74
 (0

.4
5 

to
 1

.2
2)

0.
83

 (0
.5

1 
to

 1
.3

5)
0.

80
 (0

.5
0 

to
 1

.2
8)

0.
90

 (0
.5

7 
to

 1
.4

3)
0.

99
 (0

.6
2 

to
1.

58
)

Q
4–

Q
5 

vs
 Q

1
1.

54
 (1

.0
2 

to
 2

.3
5)

1.
50

 (0
.9

9 
to

 2
.2

9)
1.

55
 (1

.0
2 

to
 2

.3
6)

1.
57

 (1
.0

4 
to

 2
.3

6)
1.

43
 (0

.9
5 

to
 2

.1
4)

1.
52

 (1
.0

2 
to

 2
.2

6)
1.

57
 (1

.0
5 

to
 2

.3
7)

Ag
e 

at
 d

ia
gn

os
is 

(1
- y

ea
r i

nc
re

m
en

t)
1.

01
 (1

.0
0 

to
 1

.0
3)

1.
01

 (1
.0

0 
to

 1
.0

2)
1.

01
 (1

.0
0 

to
 1

.0
2)

1.
01

 (1
.0

0 
to

 1
.0

2)
1.

01
 (1

.0
0 

to
 1

.0
2)

1.
00

 (0
.9

9 
to

 1
.0

1)
0.

99
 (0

.9
8 

to
 1

.0
0)

Ye
ar

 o
f d

ia
gn

os
is 

(1
-y

ea
r i

nc
re

m
en

t)
0.

88
 (0

.7
3 

to
 1

.0
6)

0.
94

 (0
.7

8 
to

 1
.1

4)
0.

96
 (0

.8
0 

to
 1

.1
6)

1.
05

 (0
.8

8 
to

 1
.2

5)
1.

03
 (0

.8
6 

to
 1

.2
2)

1.
01

 (0
.8

6 
to

 1
.2

0)
1.

02
 (0

.8
6 

to
 1

.2
0)

Im
m

un
oh

ist
oc

he
m

ica
l t

yp
e

Tr
ip

le
 n

eg
at

iv
e 

ve
rs

us
 E

R/
PR

+
2.

64
 (1

.7
7 

to
 3

.9
3)

2.
60

 (1
.7

4 
to

 3
.8

7)
2.

49
 (1

.6
9 

to
 3

.6
7)

2.
50

 (1
.7

1 
to

 3
.6

6)
1.

40
 (0

.9
5 

to
 2

.0
7)

1.
19

 (0
.8

0 
to

 1
.7

8)
1.

20
 (0

.8
0 

to
 1

.8
0)

HE
R2

+
 v

er
su

s 
ER

/P
R+

1.
23

 (0
.7

9 
to

 1
.9

1)
1.

25
 (0

.8
0 

to
 1

.9
4)

1.
12

 (0
.7

2 
to

 1
.7

4)
0.

94
 (0

.6
1 

to
 1

.4
3)

1.
55

 (1
.0

3 
to

 2
.3

3)
1.

51
 (1

.0
0 

to
 2

.2
8)

1.
48

 (0
.9

8 
to

 2
.2

4)

Un
cla

ss
ifi

ed
 v

er
su

s 
ER

/P
R+

1.
89

 (1
.2

7 
to

 2
.8

1)
2.

10
 (1

.4
0 

to
 3

.1
5)

1.
84

 (1
.2

3 
to

 2
.7

5)
1.

82
 (1

.2
3 

to
 2

.7
0)

3.
83

 (1
.5

3 
to

 9
.6

2)
2.

61
 (1

.0
9 

to
 6

.2
0)

2.
32

 (0
.9

8 
to

 5
.5

0)

G
ra

de
 o

f d
iff

er
en

tia
tio

n
2 

vs
 1

4.
60

 (0
.8

9 
to

 2
3.

75
)

4.
09

 (0
.9

5 
to

 1
7.

69
)

2.
79

 (0
.9

5 
to

 8
.2

0)
1.

17
 (0

.5
5 

to
 2

.5
3)

2.
20

 (1
.3

1 
to

 3
.6

7)
2.

06
 (1

.2
2 

to
 3

.4
8)

2.
02

 (1
.1

8 
to

 3
.4

5)

3/
4 

vs
 1

15
.2

6 
(2

.9
8 

to
 7

8.
17

)
13

.6
2 

(3
.1

8 
to

 5
8.

34
)

8.
29

 (2
.8

6 
to

 2
4.

00
)

3.
08

 (1
.4

6 
to

 6
.5

0)
2.

34
 (1

.6
0 

to
 3

.4
2)

3.
88

 (2
.5

7 
to

 5
.8

6)
3.

34
 (2

.2
1 

to
 5

.0
6)

Un
kn

ow
n 

ve
rs

us
 1

21
.1

3 
(4

.1
6 

to
 1

07
.3

8)
18

.9
1 

(4
.4

5 
to

 8
0.

39
)

10
.5

0 
(3

.6
5 

to
 3

0.
25

)
3.

39
 (1

.6
0 

to
 7

.1
7)

0.
88

 (0
.5

8 
to

 1
.3

4)
1.

14
 (0

.7
5 

to
 1

.7
5)

1.
13

 (0
.7

4 
to

 1
.7

2)

Co
m

or
bi

di
ty

1 
or

 m
or

e 
ve

rs
us

 n
on

e
 �


1.

27
 (0

.8
5 

to
 1

.9
2)

1.
36

 (0
.9

1 
to

 2
.0

3)
1.

45
 (0

.9
8 

to
 2

.1
4)

1.
60

 (1
.0

8 
to

 2
.3

7)
1.

41
 (0

.9
5 

to
 2

.0
9)

1.
41

 (0
.9

5 
to

 2
.1

0)

Un
kn

ow
n 

ve
rs

us
 n

on
e

 �


1.
62

 (1
.0

6 
to

 2
.4

6)
1.

56
 (1

.0
3 

to
 2

.3
5)

1.
78

 (1
.1

9 
to

 2
.6

6)
1.

41
 (0

.6
5 

to
 3

.0
9)

1.
11

 (0
.5

3 
to

 2
.3

2)
1.

20
 (0

.5
9 

to
 2

.4
7)

M
od

e 
of

 d
et

ec
tio

n
Sy

m
pt

om
at

ic 
ve

rs
us

 s
cr

ee
n 

de
te

ct
ed

 �


 �


5.
93

 (2
.7

2 
to

 1
2.

91
)

3.
39

 (1
.4

3 
to

 8
.0

0)
3.

24
 (1

.5
0 

to
 6

.9
9)

2.
47

 (1
.1

9 
to

 5
.1

1)
2.

58
 (1

.2
7 

to
 5

.2
5)

Un
kn

ow
n 

ve
rs

us
 s

cr
ee

n 
de

te
ct

ed
 �


 �


3.

69
 (2

.2
4 

to
 6

.0
7)

2.
43

 (1
.4

5 
to

 4
.0

9)
3.

38
 (1

.5
7 

to
 7

.2
9)

1.
84

 (0
.9

1 
to

 3
.7

6)
1.

95
 (0

.9
7 

to
 3

.9
3)

St
ag

e 
at

 d
ia

gn
os

is
II 

vs
 I

 �


 �


 �


6.
50

 (0
.7

3 
to

 5
8.

24
)

2.
16

 (0
.5

9 
to

 7
.9

5)
11

.1
8 

(0
.2

9 
to

 4
26

.1
2)

8.
90

 (0
.7

5 
to

 1
05

.3
1)

III
/IV

 v
s 

I
 �


 �


 �


57

.8
6 

(6
.6

5  
to

 5
03

.3
1)

12
.2

6 
(3

.4
8 

to
 4

3.
24

)
60

.6
9 

(1
.6

1 
to

 2
29

3.
83

)
46

.7
8 

(4
.0

4 
to

 5
42

.3
4)

Un
kn

ow
n 

ve
rs

us
 I

 �


 �


 �


27
.0

9 
(2

.9
3 

to
 2

50
.1

9)
6.

51
 (1

.7
1 

to
 2

4.
72

)
23

.7
6 

(0
.6

1 
to

 9
23

.6
2)

18
.1

0 
(1

.5
0 

to
 2

17
.9

3)

In
d3

*
Ad

he
re

nc
e 

ve
rs

us
 n

on
-

ad
he

re
nc

e
 �


 �


 �


 �


0.

21
 (0

.1
2 

to
 0

.3
8)

 �


 �


Un
kn

ow
n 

ve
rs

us
 n

on
-a

dh
er

en
ce

 �


 �


 �


 �


0.
65

 (0
.2

7 
to

 1
.6

0)
 �


 �



In
d1

5†
Ad

he
re

nc
e 

ve
rs

us
 n

on
-

ad
he

re
nc

e
 �


 �


 �


 �


 �


0.

81
 (0

.4
9 

to
 1

.3
6)

 �


Un
kn

ow
n 

ve
rs

us
 n

on
-a

dh
er

en
ce

 �


 �


 �


 �


 �


7.
22

 (5
.0

3 
to

 1
0.

36
)

 �


N
ot

 a
pp

lic
ab

le
 v

er
su

s 
no

n-


ad
he

re
nc

e
 �


 �


 �


 �


 �


8.

57
 (2

.2
7 

to
 3

2.
41

)
 �



In
d1

6‡
Ad

he
re

nc
e 

ve
rs

us
 n

on
-

ad
he

re
nc

e
 �


 �


 �


 �


 �


 �


0.

69
 (0

.3
8 

to
 1

.2
6)

Un
kn

ow
n 

ve
rs

us
 n

on
- a

dh
er

en
ce

 �


 �


 �


 �


 �


 �


10
.2

5 
(6

.7
2 

to
 1

5.
64

)

N
ot

 a
pp

lic
ab

le
 v

er
su

s 
no

n-


ad
he

re
nc

e
 �


 �


 �


 �


 �


 �


3.

75
 (2

.3
9 

to
 5

.8
8)

M
or

ta
lit

y 
HR

 a
nd

 9
5%

 C
I (

n=
32

06
). 

Th
e 

va
lu

es
 in

 b
ol

d 
in

di
ca

te
 th

at
 th

e 
as

so
cia

te
d 

p-
va

lu
e 

is 
le

ss
 th

an
 0

.0
5.

*T
he

 p
at

ie
nt

 u
nd

er
w

en
t s

en
tin

el
 ly

m
ph

 n
od

e 
bi

op
sy

.
†F

or
 p

at
ie

nt
s 

in
 w

ho
m

 s
ur

ge
ry

 is
 in

di
ca

te
d:

 th
e 

pa
tie

nt
 u

nd
er

w
en

t s
ur

gi
ca

l i
nt

er
ve

nt
io

n 
w

ith
in

 3
0 

da
ys

 a
fte

r p
at

ho
lo

gi
ca

l d
ia

gn
os

is.
‡F

or
 p

at
ie

nt
s 

w
ho

 u
nd

er
w

en
t s

ur
ge

ry
: t

he
 p

at
ie

nt
 s

ta
rte

d 
ad

ju
va

nt
 tr

ea
tm

en
t w

ith
in

 6
 w

ee
ks

 fr
om

 th
e 

da
te

 o
f s

ur
ge

ry
.

ER
, o

es
tro

ge
n 

re
ce

pt
or

; P
R,

 p
ro

ge
st

er
on

e 
re

ce
pt

or
.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

b
y g

u
est

 
o

n
 A

u
g

u
st 12, 2026

 
h

ttp
://q

u
alitysafety.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

31 D
ecem

b
er 2024. 

10.1136/b
m

jq
s-2024-017809 o

n
 

B
M

J Q
u

al S
af: first p

u
b

lish
ed

 as 

http://qualitysafety.bmj.com/


820 Petrova D, et al. BMJ Qual Saf 2025;34:810–823. doi:10.1136/bmjqs-2024-017809

Original research

has become widely implemented in more hospitals 
across Spain.

Previous studies investigating if women with low 
SES have longer waiting times to first-line therapy 
found little differences.8 36 37 We found that women 
living in more deprived areas were less likely to 
undergo surgery within 30 days after diagnosis, 
regardless of neoadjuvant treatment, and were less 
likely to start adjuvant treatment within 6 weeks after 
surgery. However, adherence to these timeliness of 
care indicators was unrelated to survival in the fully 
adjusted model. Previous research shows that delaying 
surgery more than 12 weeks is associated with worse 
survival38; however, the interval targeted by the CPGs 
was much shorter. Previous studies also show that 
delaying adjuvant treatment for more than 4 weeks 
can reduce survival, but only for patients with triple 
negative tumours, which constitute a small proportion 
of the current sample.39

Women residing in lower SES areas were less likely 
to undergo reconstruction after mastectomy. This is 
in line with findings from other European countries 
showing that, despite universal access to healthcare, 
low SES is related to lower rates of overall or imme-
diate reconstruction.40 41 Reconstruction was less 
frequently performed on older patients (online supple-
mental table S2), and the proportion of older patients 
undergoing mastectomy (>80 years old) was higher 
in the lowest (21%) versus highest (8.4%) SES areas. 
Thus, the higher number of young patients residing 
in high SES areas is most likely contributing to the 
observed SES differences that became non-significant 
after adjusting for age. More advanced disease and/
or radiotherapy among women with lower SES could 
be contributing as well.40 Women with lower SES 
might also be more likely to opt out of reconstruc-
tion due to financial concerns (eg, longer time off 
work needed) or be less likely to receive information 
regarding reconstruction options.40 Last but not least, 
breast reconstruction would be offered mostly in large 
reference care centres with the necessary expertise and 
plastic surgery facilities and would require additional 
healthcare visits and/or further surgeries. This could 
generate additional travel or financial barriers (eg, due 
to missing work) for women from lower SES areas.

Sensitivity analysis investigating the effects of adher-
ence to the different indicators on survival detected 
significant beneficial effects on eight out of the 16 
indicators. For the majority of indicators without 
significant effects, either the sample size was small 
(Ind5, Ind10 and Ind11) or adherence was very high 
(Ind1 and Ind2), making it less likely to detect signif-
icant effects. Overall, the general pattern of results is 
consistent with previous work documenting positive 
effects of adherence to CPGs.16

The current study adds novel results for Spain based 
on population-based data, showing that women from 
lower SES areas have lower observed and relative breast 

cancer survival. Even after the introduction and gener-
alisation of new breast cancer therapies in the Spanish 
healthcare system, traditional factors such as stage at 
diagnosis42 and easier access to healthcare facilities43 
continue to influence survival. Net survival at 5 years 
in the current study was higher (92.3%) than that esti-
mated by the Spanish Network of Cancer Registries44 
(92.3%), which could be due to differences in method-
ology or lower representation of regions with higher 
deprivation in the current study.

The current research provided an in-depth exam-
ination of diagnostic and staging procedures and the 
reception of personalised treatment. Major strengths 
of this study included its population-based nature and 
the use of lifetables based on SES to estimate relative 
survival. It was nevertheless limited by missing data 
in some of the participating provinces that reduced 
the sample size for some indicators or prevented more 
accurate molecular classification. We adjusted for 
multiple clinical factors; however, we had no informa-
tion about other relevant variables that could influence 
the socioeconomic gradient in survival such as health-
related lifestyle,45 adherence to hormonal treatment,46 
rurality of the patient’s residence or its distance from 
the healthcare facility. The examination of adherence 
to CPGs was confined only to indicators that could be 
evaluated with the available data. We had no informa-
tion regarding the reasons for not undergoing certain 
procedures or treatments, which may have been due 
to professional recommendation and/or patient pref-
erences, among others.

The study was based on patients diagnosed 10 or 
more years ago, which could reduce its relevance to 
current clinical practice. Many of the indicators would 
still be relevant to evaluate CPGs; however, others have 
evolved to more personalised treatments. To illustrate, 
there has been a de-escalation process in the use of 
axillary lymph node dissection after a positive SLNB 
(Ind5), such that it may now be recommended only 
for a subset of patients.47 Depending on the tumour 
type and extension, additional treatments may be 
recommended such as kinase inhibitors or neoadjuvant 
immunotherapy (Ind12 and Ind13), or chemotherapy 
may be omitted depending on risk classification results 
(Ind14).47 The study nevertheless contributes more 
recent and comprehensive clinical data compared with 
most previous population-based studies on socioeco-
nomic inequalities in care and survival in Europe that 
were based on patients diagnosed before 2010.

Research shows that both contextual and individual 
factors contribute to socioeconomic inequalities in 
cancer outcomes.48 The use of a deprivation index 
as a proxy for individual SES inevitably introduces 
measurement error because the deprivation level of the 
person’s area of residence may not accurately capture 
the person’s access to healthcare resources and would 
not always coincide with their individual-level SES.48 
Whereas deprivation indices are considered good 
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at capturing inequalities stemming from contextual 
factors, they may obscure or fail to detect differences 
arising due to individual-level factors (eg, the ability 
to effectively use healthcare, diverse experiences with 
healthcare providers, etc).10

Understanding and reducing socioeconomic 
inequalities is a priority in Europe’s Beating Cancer 
Plan.49 This study has implications for the reduction 
of disparities in clinical practice and breast cancer 
survival. The reasons behind the documented inequal-
ities are likely multifactorial.50 For instance, patients 
residing in lower SES areas may be treated in hospi-
tals in which some of the recommended procedures 
or treatments are not (yet) available due to lack of 
technical or human resources. Many of the lower SES 
areas may also be less densely populated rural areas, 
in which patients have to travel a long way to receive 
treatment. The necessity to travel to a more distant 
healthcare facility may result in patients and/or health-
care providers preferring to forego certain procedures. 
In addition, a variety of individual-level factors such 
as health literacy and language barriers could influ-
ence the type and amount of information delivered by 
health professionals and understood by the patient.

Future studies should investigate the factors contrib-
uting to inequalities to identify the best suited inter-
ventions. Structural drivers of disparities such as the 
availability of treatments or lack of trained healthcare 
professionals in hospitals serving lower SES areas can 
be addressed by purposeful relocation of resources 
to prevent and reduce inequalities. This may include 
strategic investments for more equitable roll-out of 
clinical innovation across territories, the establishment 
of ‘travelling’ expert clinics or teams to reduce travel 
barriers, or the introduction of patient navigators to 
help more vulnerable patients coordinate healthcare 
options and appointments.51 Individual-level contrib-
uting factors could be addressed by providing cultur-
ally and linguistically appropriate communication to 
women, so that they can make informed decisions 
about their care. This can be facilitated by appropriate 
training for healthcare professionals and the provision 
of adapted educational materials to facilitate provider–
patient communication. Further research, supported 
by the multidisciplinary expertise of oncologists, 
epidemiologists, social scientists and social workers, 
among others, is necessary to understand and address 
socioeconomic disparities in breast cancer care.
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