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Background: Breast cancer is the second leading cause of death in women across the world. 
Despite significant improvements in overall breast cancer survival, disparities still exist. 
Research shows that socioeconomic position (SEP) plays a strong role in disparities in breast 
cancer care. Lower SEP can be a predictor of poorer breast cancer health outcomes and treatment 
received. No recent review has focused on SEP and breast cancer surgery outcomes. We 
conducted a rapid review assessing how patient SEP affects breast cancer surgical outcomes.
Methods: We developed and ran the search strategy in Ovid MEDLINE in January 2021. 
We assessed study eligibility using an adapted version of PICOS criteria. We included 
observational studies that assessed the relationship between SEP and breast cancer surgery 
treatment, including outcomes like surgery choice, survival, and wait time to surgery. We 
independently reviewed each article and independently extracted data using a pre-designed 
form. One reviewer narratively synthesized the data extracted from the included articles.
Results: We found twelve articles that met inclusion criteria. Eight out of 12 articles showed 
a difference in breast cancer surgery outcomes based on at least one measure of SEP. Six out 
of eight articles that collected surgery choice data found that women with lower SEP had 
lower rates of breast conserving surgery. One out of three articles that collected survival data 
found that higher SEP had a positive effect on survival. Additionally, one article that 
collected wait time to surgery data found a significant correlation between lower SEP and 
longer delays to surgical treatment.
Conclusion: In conclusion, our rapid review of SEP and breast cancer surgery outcomes found 
that there is a relationship between SEP and breast cancer surgery choice. This rapid review did 
not find enough evidence to see a relationship with overall survival and wait time to surgery.
Keywords: breast cancer, socioeconomic position, disparity, review

Plain Language Summary
Lower socioeconomic position (SEP) is a predictor of poor outcomes and treatment of 
women with breast cancer. Lower SEP can include lower income, little education, unemploy-
ment, and poor household conditions. We conducted a rapid review on the relationship 
between SEP and breast cancer surgery outcomes, like surgery choice, survival, and wait 
time to surgery.

We found twelve articles that met our inclusion criteria. Eight of twelve articles found 
a relationship between SEP and breast cancer surgery outcomes. Six articles found that lower 
SEP resulted in lower rates of breast-conserving surgery. One article found that higher SEP 
resulted in better survival. One article found that women with lower SEP had longer delays 
to surgical treatment.
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Our rapid review of SEP and breast cancer surgery outcomes 
found that there is a relationship between SEP and breast cancer 
surgery choice. We did not find enough evidence to see 
a relationship with survival and wait time to surgery. We suggest 
a more in-depth systematic review and potential meta-analysis on 
the relationship between SEP and breast cancer surgery 
outcomes.

Introduction
Breast cancer is the most commonly diagnosed malig-
nancy and second leading cause of death in women 
across the world.1 Advances in screening methods have 
meant that breast cancer is increasingly diagnosed in its 
early stages, resulting in higher survival. Diagnosed 
early, treatment is successful in about 80% of patients 
with breast cancer.2 Surgical treatment of breast cancer 
has progressed. It is most often locoregional, with two 
options commonly available: breast conserving surgery 
(BCS) followed by several weeks of radiotherapy or 
mastectomy (typically not followed by radiotherapy).3–6 

Although BCS is the recommended treatment for early- 
stage breast cancer (stages I to IIIA), research to date has 
primarily shown equivalent survival for both mastectomy 
and BCS.4 Both options are offered routinely yet have 
distinct harms and benefits.7

Despite significant improvements in overall breast can-
cer survival, disparities associated with breast cancer have 
been reported.8,9 In other words, poor outcomes and death 
from breast cancer care are not distributed equally in the 
population. Inequities have increased with advances in 
screening and treatments. The Institute of Medicine 
defines a health service disparity as “a difference in treat-
ment or access not justified by differences in health status 
or preferences of the population groups”.10 There is no 
evidence that women diagnosed with breast cancer have 
distinct values and preferences that explain different out-
comes and mortality rates. Differences in treatment 
received and patient-centered health outcomes are dispa-
rities that seem to predominantly affect certain groups of 
women with breast cancer.8

Disparities in treatment and outcomes are not specific 
to breast cancer care but a growing challenge across can-
cer types.11 Outcomes are not equal regarding the type and 
quality of cancer care received as well as the quality and 
length of survival. These disparities are estimated to result 
in approximately 700,000 life-years lost every year.11 

Added to this are the ethical and societal implications of 
widening gaps in a modern society that should provide 

equal access to care for all. Although race and ethnicity 
have played an undeniable role in breast cancer inequities, 
evidence suggests that socioeconomic position (SEP) plays 
an even stronger role.12 SEP refers to the social and 
economic factors that influence what positions individuals 
or groups hold within the structure of a society.13 Key 
indicators of SEP include education, occupation, income, 
and household condition.13 Research suggests that differ-
ences in treatment received and patient-centered health 
outcomes are disparities that predominantly affect 
women of lower SEP with breast cancer, irrespective of 
race or ethnicity.14,15 For breast cancer, lower SEP is 
considered a stronger predictor of poor outcomes and 
treatment received than race or ethnicity.12

To our knowledge, no recent review has explicitly 
focused on SEP and breast cancer surgery outcomes. 
This is particularly relevant as breast cancer surgical treat-
ment keeps evolving. Our aim was thus to conduct a rapid 
review assessing how patient SEP affects breast cancer 
surgical outcomes.

Methods
Eligibility Criteria
We assessed study eligibility by adapting the “Population 
Intervention Control Outcomes and Study design” 
(PICOS) criteria, excluding “Intervention”, as we are 
only including observational studies.16 We included obser-
vational studies that assessed the relationship between SEP 
and breast cancer surgery treatment. Please see Table 1 for 
inclusion and exclusion criteria.

According to Galobardes et al article on SEP,

The choice of SEP measure(s) should be ideally informed 
by consideration of the specific research question and the 
proposed mechanisms linking SEP to the outcome.13 

Therefore, for our rapid review, we will consider any 
factors of SEP: education, government assistance housing 
or homelessness, income, or employment. In determining 
the inclusion of articles, we used the author’s definition of 
lower or higher SEP, as long as it included one of the 
factors of determining SEP.

We excluded randomized controlled trials (RCT) 
because the primary analyses of an RCT do not typically 
explore the causal relationships between SEP and out-
comes. Secondary data analyses in RCTs might look at 
the causal relationship between SEP and outcomes, but the 
relationship may be clouded by the intervention’s effect. 
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We also excluded studies that do not provide quantitative 
results because we would not be able to see a causal 
relationship.

Additionally, we excluded health insurance status 
(highly variable across countries) and ecological data as 
proxies for SEP. We chose to only include directly 
reported patient demographics to make a more accurate 
comparison between SEP and direct surgical outcomes.

Searches and Study Selection
We collaboratively developed the search strategy and ran it 
in Ovid MEDLINE in January 2021 (see Appendix 1). 
Additionally, one independent reviewer (DS) manually 
conducted (1) a reference and “cited by” search of 
included primary articles and relevant reviews and (2) 
a search of the first 100 hits in Google Scholar to search 
across cross-disciplinary articles.

Two independent reviewers per citation (DS and RWY/ 
MAD) screened the title and abstract of all database search 
articles for eligibility. Two independent reviewers per citation 
(DS, RWY, MAD) screened the full-text articles for inclusion 
for data extraction. Any discrepancies were resolved as 
a group. We screened articles using Rayyan, a web applica-
tion designed for screening systematic review records.17

Data Extraction and Synthesis
Three independent extractors (DS, RWY, MAD) extracted 
data using a pre-designed form. We extracted data about 
author name(s), publication year, country, setting, how 
SEP is defined in the article, outcome(s) and its statement 
of result(s), and follow-up information (if reported). We 

did not conduct a quality assessment of the selected arti-
cles as this was a rapid review. One reviewer (DS) narra-
tively synthesized the descriptives of the articles and data 
collected by outcome.

Results
We screened the titles and abstracts of 806 unique articles, 
assessed the full text of 70 articles, and found twelve 
articles that met all inclusion criteria for qualitative 
synthesis.18–29 The selected articles ranged in publication 
date from 1997 to 2020 with data collected from 1970 to 
2017. Three articles reported on data collected in the 
United States, three in China, and one each in Canada, 
United Kingdom, Denmark, Italy, Sweden, and Pakistan. 
Ten articles reported data collected from a database, 
whereas two articles reported data that was being collected 
as part of a broader research study. The majority of articles 
(n = 8) collected surgery choice as the main outcome, 
three collected overall survival data, and one measured 
delays to treatment. Additionally, the majority of articles 
determined SEP using income and educational attainment, 
most often self-reported and less often directly pulled from 
databases. Eight out of 12 articles showed some difference 
in breast cancer surgery outcomes based on at least one 
measure of SEP.18,20,21,24,26–29 Please see Table 2 for 
a brief description of the included articles.

Breast Cancer Surgery Choice
A total of eight articles out of 12 assessed the relationship 
between SEP and breast cancer surgery choice. In articles 
that collected the education levels of the patients, five out 

Table 1 Inclusion and Exclusion Criteria

Parameter Inclusion Criteria Exclusion Criteria

Population Adult female patients (18 years and older) Confirmed 
breast cancer diagnosis

Adolescents/children  
DCIS

Comparator Includes at least one operational definition, measure, or 
indicator of socioeconomic position (SEP)

Not directly reported patient demographics:  
● Health insurance status as proxy for SEP  

● Ecological data used as proxy for SEP - zip code, Census data 

for zip code 
SEP is only adjusted or controlled for in analysis

Outcomes Direct surgical outcome(s): surgery choice, delays to 

treatment, and/or survival

Other surgery: breast reconstruction and prophylactic mastectomy 

(and contralateral prophylactic mastectomy)

Study 

Design

Only observational studies - cohort, cross-sectional, case 

series/studies

Randomized controlled trials 

Publications in a language other than English or French 

No quantitative results
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of seven showed that rates of BCS were lower (compared 
to mastectomy) among patients with lower 
education.18,20,24,26,29 One article noted that the patient 
group that made less than $30,000 per year had the lowest 
rates of BCS.24 Two out of seven articles showed no 
relationship between education level and rates of 
BCS.22,25 In articles that collected patients’ incomes, 
most often self-reported, five out of seven showed that 
rates of BCS were lower (compared to mastectomy) 
among patients with lower income.20,24,26,27,29 Two arti-
cles showed no relationship between income level and 
rates of BCS.22,25

Survival
Three articles assessed the relationship between SEP and 
overall survival.19,21,23 Only one out of three articles that 

reported data collected on overall survival data showed 
that higher SEP had a positive effect on overall survival, 
with higher education and higher income as factors for 
a lower hazard ratio.21 Two articles found no statistically 
significant effect of SEP on overall survival.19,23

Wait Time to Surgery
Only one article assessed the relationship between SEP 
and wait time to surgery. This article found that women 
with lower SEP had longer delays to surgical treatment, 
especially for patients who had already waited 90 days or 
longer.28

Discussion
Our rapid review included 12 articles across eight coun-
tries that mostly reported data from database registries. 

Table 2 Brief Characteristics of Included Articles

Article Authors Year Country Measure of SEP Outcome 
Measured

Aziz et al19 2010 Pakistan Patient-reported income. Low: Up to $11/day; 

Middle: Between $11 and $25/day; High: 

Greater than $25/day.

Survival

Chen et al20 2019 China Self-reported income, self-reported level of 

education

Surgery choice

Dalton et al21 2007 Denmark Individual level database. Level of education, 
employment status, and income.

Survival

Frisell et al22 2020 Sweden Self-reported education level, occupation, 
disposable income.

Surgery choice

Haybittle et al23 1997 United Kingdom Self-reported occupation. Survival

Lautner et al24 2015 United States of 

America

Self-reported income, self-reported education 

level.

Surgery choice

Li et al25 2019 Canada Self-reported income, self-reported education 

level.

Surgery choice

Liu et al26 2012 China Self-reported family income, self-reported level 

of education.

Surgery choice

Riba et al27 2019 United States of 

America

Self-reported income. Surgery choice

Porzio G.18 The Italian Group for 

the Evaluation of Outcomes in 
Oncology (IGEO)

2003 Italy Self-reported level of education, self-reported 

occupation.

Surgery choice

Wright et al28 2010 United States of 
America

Self-reported SES quintile. Wait time to surgery

Zhang et al29 2012 China Self-reported income, self-reported level of 
education.

Surgery choice
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Based on our rapid review, we found that approximately 
two-thirds of articles found a relationship between SEP 
and breast cancer surgery outcomes. Our results show that, 
generally, there is a relationship between lower SEP and 
lower rates of BCS. We found only one article each that 
stated that lower SEP lowered survival and increased wait 
time to surgery for patients with breast cancer. Based on 
this rapid review, there is not enough evidence to deter-
mine whether there is a relationship between SEP and 
breast cancer survival or wait time to surgery.

Similarly, in a separate review of the effects of SEP along 
the breast cancer continuum in Australia, they also found that 
the effects of SEP on survival were inconclusive.30 A review 
focusing on surgical decision-making confirmed our finding 
that SEP affects breast cancer surgical treatment (relationship 
between lower SEP and lower rates of BCS).31 The review 
explains that the disparity is likely due to differing patient- 
physician communication patterns based on SEP, in which 
higher-income women are perceived to be more comfortable 
asking questions about their surgical treatment options.31 An 
article included in this review that examined the differences in 
breast cancer surgery choices among Swedish women sug-
gested taking into account these disparities in pre-operative 
counselling.22 Research shows that the use of conversation 
aids can increase patients’ participation in decision-making 
across socioeconomic strata, particularly in circumstances 
where more than one reasonable treatment option exists.32,33

There were both strengths and limitations to this rapid 
review. A notable disadvantage of this rapid review is that 
many articles were excluded due to using an ecological SES 
variable to measure SEP. We decided to not include those 
articles because there was no exactness of a particular patient’s 
SEP. Additionally, excluding health insurance status may be 
a limitation to this review due to international differences in 
insurance type and coverage. This may particularly affect 
women with lower SEP in other countries where BCS and 
mastectomy are not approximately equal in cost. The main 
strength of this rapid review is that the selection of articles was 
based on being able to look directly at the effect of SEP on 
a breast cancer patient’s surgical outcomes, whether it be 
surgery choice, survival, or wait time to surgery. Another 
strength of this rapid review was using SEP, which has more 
clearly defined determinants, rather than socioeconomic status 
broadly. Using SEP provides a clearer guideline of what 
demographic variables to consider and can be assessed across 
different countries, rather than socioeconomic status, which is 
mainly used as a term in the US.

We feel this rapid review helps support the necessity of 
conducting a larger, more in-depth systematic review and 
potential meta-analysis of SEP and breast cancer surgery 
outcomes. For a larger review, we suggest including eco-
logical factors, particularly zip code, as a determinant of 
SEP, as it has been found to be an accurate measure of 
area-based SEP.34 We also recommend using SEP in place 
of socioeconomic status, as the former provides more 
flexibility in use across countries and clearly determined 
demographic variables to consider.

Conclusion
In conclusion, our rapid review of SEP and breast cancer 
surgery outcomes found that there is a relationship 
between SEP and breast cancer surgery choice, but there 
is not enough evidence to see a relationship with survival 
and wait time to surgery. Our rapid review provides suffi-
cient rationale to conduct a systematic review and meta- 
analysis of current literature. Our rapid review was also 
novel in our approach of focusing on SEP.

Data Sharing Statement
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our data extraction sheet if the corresponding author is 
contacted.
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