804  European Journal of Public Health

12 Weir NU, Gunkel A, McDowall M, Dennis MS. Study of the relationship between
social deprivation and outcome after stroke. Stroke 2005;36:815-9.

13 Kleindorfer D, Lindsell C, Alwell KA, et al. Patients living in impoverished areas
have more severe ischemic strokes. Stroke 2012;43:2055-9.

14 Langagergaard V, Palnum KH, Mehnert F, et al. Socioeconomic differences in
quality of care and clinical outcome after stroke: a nationwide population-based
study. Stroke 2011;42:2896-902.

15 Heritage Z. Inequalities, social ties and health in France. Public Health
2009;123:29-34.

16 Jusot F, Or Z, Yilmaz E. Inégalités de recours aux soins en Europe: quel role
attribuable aux systémes de santé? Rev Economique 2009;60:521—43.

17 Glymour MM, Avendano M. Can self-reported strokes be used to study stroke
incidence and risk factors?: evidence from the health and retirement study. Stroke
2009;40:873-9.

18 Benzeval M, Green MJ, Leyland AH. Do social inequalities in health widen or
converge with age? Longitudinal evidence from three cohorts in the West of
Scotland. BMC Public Health 2011;11:947.

The European Journal of Public Health, Vol. 26, No. 5, 804-813

© The Author 2016. Published by Oxford University Press on behalf of the European Public Health Association.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.
org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is
properly cited.

doi:10.1093 /eurpub/ckw070 Advance Access published on 23 May 2016

Socioeconomic inequalities in breast cancer incidence
and mortality in Europe—a systematic review and
meta-analysis

Adam Lundqvist', Emelie Andersson’, Ida Ahlberg', Mef Nilbert?, UIf Gerdtham'3

1 IHE, The Swedish Institute for Health Economics, Lund, Sweden
2 Institute of Clinical Sciences, Department of Oncology, Lund University, Lund, Sweden
3 Department of Clinical Sciences, Lund University, Lund, Sweden

Disclaimer: Ida Ahlberg was employed at IHE, The Swedish Institute for Health Economics at the time of the analysis but is
currently employed at TLV, The Dental and Pharmaceutical Benefits Agency.

Correspondence: Adam Lundqvist, The Swedish Institute for Health Economics, P.O. Box 212, SE-220 02 Lund, Sweden,
Tel: +46 (0)46 32 91 21, Fax: +46 (0)46 12 16 04, e-mail: adam.lundqvist@ihe.se

Background: Breast cancer is the leading cause of female cancer in Europe and is estimated to affect more than
one in 10 women. Higher socioeconomic status has been linked to higher incidence but lower case fatality, while
the impact on mortality is ambiguous. Methods: We performed a systematic literature review and meta-analysis
on studies on association between socioeconomic status and breast cancer outcomes in Europe, with a focus on
effects of confounding factors. Summary relative risks (SRRs) were calculated. Results: The systematic review
included 25 articles of which 8 studied incidence, 10 case fatality and 8 mortality. The meta-analysis showed a
significantly increased incidence (SRR 1.25, 1.17-1.32), a significantly decreased case fatality (SRR 0.72, 0.63-0.81)
and a significantly increased mortality (SRR 1.16, 1.10-1.23) for women with higher socioeconomic status. The
association for incidence became insignificant when reproductive factors were included. Case fatality remained
significant after controlling for tumour characteristics, treatment factors, comorbidity and lifestyle factors.
Mortality remained significant after controlling for reproductive factors. Conclusion: Women with higher
socioeconomic status show significantly higher breast cancer incidence, which may be explained by reproductive
factors, mammography screening, hormone replacement therapy and lifestyle factors. Lower case fatality for
women with higher socioeconomic status may be partly explained by differences in tumour characteristics,
treatment factors, comorbidity and lifestyle factors. Several factors linked to breast cancer risk and outcome,
such as lower screening attendance for women with lower socioeconomic status, are suitable targets for policy
intervention aimed at reducing socioeconomic-related inequalities in health outcomes.

Introduction

oth individual factors and environmental factors contribute to
Bthe risk of cancer and the prognosis for affected patients. In
cancer epidemiology, the impact from socioeconomic status (SES)
on incidence rate and prognosis is increasingly recognised. High SES
has been linked to a higher risk for breast cancer and malignant
melanoma, whereas low SES is associated with adverse prognosis
in for example stomach cancer, lung cancer, prostate cancer and
ovarian cancers."”? Incidence, case fatality and mortality rates are
affected by both illegitimate factors of inequality, ‘circumstances’
and legitimate factors of inequality, ‘effort’. Circumstances are

factors exogenous to the person, including age, access to health care
and childhood SES, while efforts are factors that can be influenced by
the person, including lifestyle factors such as smoking, alcohol use and
physical activity.> Policies of equal-opportunity requires an under-
standing of how circumstance and effort contribute to observed
inequality. It is especially hard to identify factors of effort and how
these are influenced by circumstance. For instance, it can be argued
that smoking attributed to family background is a circumstance and
hence an illegitimate factor of inequality.*

Breast cancer is the leading cause of female cancer in Europe, is
estimated to affect more than one in 10 women and accounts for
28.8% of female cancer.” Individual factors, e.g. ethnicity, family
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history, age, reproductive factors, alcohol intake, weight, physical
activity, hormone therapy and oral contraceptives, has been found
to influence the risk of breast cancer.® Tumour stage at diagnosis,
access to health care, comorbidity, smoking, BMI, stress and social
support have been linked to breast cancer prognosis and risk of
death. Individual factors and SES may be associated, which in
breast cancer may be exemplified by reproductive factors,
hormone therapy, smoking and access to health care in relation to
SES. Partly contradictory observations have been reported with
higher incidence of breast cancer for women residing in higher
socioeconomic areas, whereas no significant correlation has been
found between mortality and residential area.”

The purpose of this systematic literature review and meta-analysis
was to summarise the published literature on the association between
SES and breast cancer incidence, case fatality and mortality in
European women, with a focus on the effect of other factors,
including reproductive factors, mammography screening, tumour
characteristics, treatment factors, comorbidity and lifestyle factors.

Methods

The PRISMA guidelines for systematic reviews were followed.® Before
initiating the systematic review several test searches were made in
PubMed to find a relevant search strategy that balanced sensitivity
and specificity. Elaboration with different combinations of medical
index subheadings (MeSH) and title/abstract (Tiab) terms was used
to find a suitable search strategy. The final search strategy used is
presented in Supplementary table S1 in the Supplementary material.

Eligibility criteria for inclusion in the systematic review were:
evaluation of female breast cancer incidence, case fatality or
mortality as outcome; use of education, income, occupation or an
index including one of these as a measurement of SES; estimates of
relative measures of association; use of population-based individual-
level data from a European OECD-country; be written in English
and be published in the last 10 years. The Newcastle-Ottawa quality
assessment scale was used to evaluate risk of bias within the
individual studies. The assessment of study quality is based on
three perspectives: the selection of the study groups; the compar-
ability of the groups and the ascertainment of either the exposure or
outcome of interest. A scoring system has been developed according
to these perspectives and studies can be rewarded nine stars at best
and zero at worse.” Two researchers (A.L. and LA.) independently
reviewed both titles, abstracts and full-texts. Studies not adhering to
the inclusion criteria were excluded. Studies that at least one of the
researchers assessed as relevant were included in the next stage of the
literature review. In case of doubt, this was resolved through
discussion with a third researcher (E.A.).

One author (E.A.) extracted data from the included articles into
an electronic database, and one author (A.L.) verified the coded
information against the original articles. The study characteristics
included the country or region of the study, outcome measure,
socioeconomic measures (education, income, occupation or an
index), covariates, population, data source, study design and statis-
tical method.

The studies were divided into three sections based on the outcome
measure used: incidence, case fatality or mortality.'® Incidence
measures the risk of being diagnosed with breast cancer in the
general population. Case fatality measures the risk of dying in the
subset of the population that has been diagnosed with breast cancer.
Breast cancer mortality measures the risk of dying of breast cancer in
total, i.e. it is the product of incidence and case fatality.

Relative measures of association in the form of hazard ratios
[HR], rate ratios [RR], odds ratios [OR] or standardised incidence
ratios [SIR] were extracted from the articles. Comparisons were
made between the reference category and the category at the
other end of the spectra for the socioeconomic measures (e.g.
highest compared with lowest income group). If available, more
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sophisticated measures, such as the relative index of inequality
[RII], which takes into account the whole socioeconomic distri-
bution were also extracted.'' To enhance comparability between
studies, all ratios were re-calculated so that the highest socio-
economic category was compared with the lowest and survival
ratios were transformed to fatality ratios. Additional P values or
confidence intervals were calculated when missing.

Meta-analyses were conducted separately for studies of incidence,
case fatality and mortality. The relative measures (i.e. HR, RR, OR
and SIR) from the cohort studies in each section were stratified into
subgroups based on the covariates in the corresponding regressions
to control for potential confounding factors. Case-control studies
and studies using RII differ methodologically from the other
studies and were not included in the meta-analysis. If regressions
contained multiple SES measures only one measure was included,
where education was prioritised over income and income was
prioritised over occupation. Summary relative risks (SRRs) were
estimated for each subgroup containing two or more studies using
a random effects model (results in subsamples within studies were
first pooled using the same method). To test for heterogeneity
between studies, the I*-statistic was used. Funnel plots, where the
relative risks in the individual studies are plotted against the
standard errors, were used to graphically examine small-study
effects.'” In the absence of small-study effects, studies with large
standard errors will scatter widely at the bottom of the graph
around the SRR illustrated by a vertical line. Additionally, the
Egger’s test was used to formally test for small-study effects in the
meta-analysis. All statistical analyses were performed using STATA
version 13.0."

Results

We selected 113 articles for review of abstracts, of which 36 were
selected for full-text review. Of the 36 full-text articles, 25 fulfilled
the eligibility criteria and were included in the review, and 11 were
excluded as they did not present relevant data (n=7), lacked
individual-level data (n=2), were not population based (n=1), or
did not involve original research (n=1). A flow diagram of the study
selection process is presented in figure 1.

Of the 25 included articles, 7 studied incidence only,M’20 9
studied case fatality only,” > 8 studied mortality only,”*>” while
one studied both incidence and case fatality.’® None of the articles
studied all three outcome measures together. Five studies were
conducted in Sweden,'#?*?%3738 five in Denmark,>'”***” four in
Prance,”®?>%>% two in Norway,SO’36 two in the Netherlands®"?° and
one each in Italy,'® Iceland," Belgium,”! Switzerland,* the UK>*
and Ireland®® while one study combined data from eleven
European regions.35 In total, 12 studies used national register data,

256 records identified through
database searching

A4

113 abstracts screened > 77 abstracts excluded

l

36 full-text articles assessed
for eligibility

11 Full-text articles excluded,
- Relevant data not presented (7)
- Not individual level data (2)
l - Not population based (1)
- Not original research (1)

25 studies included in
Literature review

Figure 1 PRISMA flow diagram of the study selection process
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%

year ES (95% Cl) Weight
None

Beiki, 2012 —— 1.21(1.14, 1.29) 31.28
Carlsen, 2008 — 1.31(1.26, 1.35) 41.14
Larsen, 2011 _— 1.20 (1.01, 1.42) 9.49
Vidarsdottir, 2008 —_— 1.19 (1.07, 1.33) 18.09

Subtotal (I-squared = 58.0%, p = 0.067)

<> 1.25(1.17,1.32) 100.00

Reproductive
Hussain, 2008 — 1.28 (1.20, 1.36) 60.88
Larsen, 2011 —_—T 1.06 (0.88, 1.27) 39.12

Subtotal (I-squared = 72.5%, p = 0.056)

1.19 (0.99, 1.42) 100.00

Figure 2 Meta-analysis of studies with incidence as outcome in relation to SES. The studies are organised by included covariates. The black
squares and horizontal lines correspond to the study-specific relative risks and 95% confidence intervals, while the diamonds represent the

pooled relative risk and the 95% confidence interval

cancer. For invasive cancer, the association remained significant for
both ductal and lobular cancer as well as for women aged 30-49 and
5064 years.”® One study no longer found an association between
incidence and education after controlling for reproductive factors.*
The meta-analysis contained two studies that controlled for repro-
ductive factors and did not show a significant association between
incidence and SES (figure 2) with a SRR of 1.19 (0.99-1.42,
P=0.06). Although the funnel plot indicated possible small-study
effects no Egger’s test was possible due to the small number of
studies included in the meta-analysis.

One study controlled for mammography screening by including
information about invitation to breast cancer screening program.'’
Women invited to screening within two years had a significantly
higher breast cancer incidence compared with women who had
not been invited to screening. Controlling for screening in
addition to age and other covariates, there was a significant
positive association between breast cancer incidence and
education, HR=1.08 (1.03—1.14), as well as with income and occu-
pation.'” The meta-analysis on breast cancer incidence did not
include studies controlling for mammography screening since
there was only one such study found in the literature review.

Case fatality

Ten studies investigated the association between case fatality and
education,?>?*?%2738  income,?>?426:27:29 occupation,zz’26 or a
socioeconomic index*?® (table 2). Six studies measured case
fatality by cancer-specific fatality,>*»*%****3% three by all-cause
fatality®"*>?” while one study used both.*®

All six studies that solely controlled for age (and sometimes time
period) identified a significant, inverse association between case
fatality and education,”?’ income,*** occupation®”*® or

socioeconomic index.”® Significantly lower case fatality was found

for women with high education, income and occupational group.
One study reported a continuous significant negative association
during 1994-1998, 1999-2003 and 2004-2008°° between case
fatality and socioeconomic index. One study showed a negative sig-
nificant association between case fatality and income for screen-
detected cancers, interval cancers and cancer in non-attenders,?’
while another study showed a negative significant association with
socioeconomic index for symptomatic cancers but not for screen-
detected cancers.”® A negative significant association between case
fatality and education was found for women aged 65 years or
younger® and with occupation in women younger than 50
years.”® The meta-analysis showed a significantly lower case fatality
for women with high SES (figure 3), with a SRR of 0.72 (0.63-0.81).
Although the funnel plot suggested possible small-study effects the
Egger’s test for small-study effects was not significant (P=0.53).

Eight studies included tumour stage’>******° or tumour
size”>?%?% as covariates and some also included other tumour char-
acteristics, such as histology, grade or receptor status. A low SES was
significantly correlated with a more advanced stage at diagno-
sis?1 2224232829 and a higher stage was associated with higher case
fatality.?"**~2° Seven studies including tumour stage or size found a
negative significant association between case fatality and educa-
tion,”**”  income,?>**?° occupationzz’u’26 or socioeconomic
index,” while one study found no significant association.?® In one
study, education remained significant for stages I, IIa, III-IV but not
for stage IIb.** In one study, occupation remained significant after
including method of detection,” while in another study income
remained significant for screen-detected cancers but not for
interval cancers, or for non-attenders.’® The meta-analysis of
studies controlling for tumour characteristics yielded a SRR of
0.80 (0.73-0.88) indicating a significantly lower case fatality for
women with high SES (figure 3). However, the funnel plot and
the Egger’s test indicated small-study effects (P values=0.02).
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Author,
year

None

Aarts, 2011

Bouchardy, 2006

Eaker, 2009

Lagerlund, 2005

Larsen, 2015

Walsh, 2014

Subtotal (I-squared = 56.3%, p = 0.043)

Tumour

Aarts, 2011
Bastiaannet, 2011
Bouchardy, 2006
Dalton, 2007
Eaker, 2009
Gentil-Brevet, 2008
Lagerlund, 2005
Larsen, 2015
Walsh, 2014

R —
_._
R —
—
R ——
+
L
B —
S
_._
—
—
—_—————
—
—_———
——
Subtotal (I-squared = 74.4%, p = 0.000) o
—
S
[ —
——
>
—_——
——
—_————
<
[ S—
—
—_———
——
>
—_——
——
L ]

Treatment

Aarts, 2011

Bastiaannet, 2011

Bouchardy, 2006

Eaker, 2009

Walsh, 2014

Subtotal (I-squared =71.9%, p = 0.007)

Reproductive

Gentil-Brevet, 2008

Hussain, 2008

Lagerlund, 2005

Subtotal (I-squared = 0.0%, p = 0.740)

Comorbidity

Aarts, 2011

Dalton, 2007

Larsen, 2015

Walsh, 2014

Subtotal (I-squared = 52.3%, p = 0.098)

Lifestyle

Larsen, 2015

Walsh, 2014

Subtotal (I-squared = 0.0%, p = 0.896)

%

ES (95% Cl) Weight
0.71 (0.60, 0.84) 2055
0.48 (0.33, 0.71) 8.02
0.64 (0.52, 0.78) 17.58

— 0.97 (0.75, 1.25) 13.81
0.71 (0.54, 0.95) 12.24
0.75 (0.69, 0.83) 27.80
0.72 (0.63, 0.81) 100.00
0.77 (0.64, 0.92) 11.33
0.91 (0.8, 0.94) 19.45
0.53 (0.43, 0.77) 6.74
0.93 (0.85, 1.01) 17.02
0.67 (0.54, 0.83) 9.65
0.7 (0.56, 1.11) 539

— 0.95 (0.74, 1.23) 8.01
0.74 (0.55, 0.99) 6.66
0.79 (0.71, 0.88) 15.75
0.80 (0.73, 0.88) 100.00
0.75 (0.63, 0.88) 22.48
0.91 (0.88, 0.94) 31.79
0.59 (0.40, 0.91) 8.86
0.68 (0.53, 0.87) 16.47
0.85 (0.70, 1.03) 20.40
0.79 (0.68, 0.91) 100.00
0.7 (0.56, 1.11) 755
0.68 (0.61, 0.75) 82.82
0.73 (0.54, 0.99) 9.62
0.69 (0.63, 0.76) 100.00
0.75 (0.63, 0.89) 25.36
0.93 (0.85, 1.01) 40.14
0.75 (0.56, 1.01) 13.09
0.83 (0.68, 1.02) 21.41
0.84 (0.74, 0.95) 100.00
0.81(0.60, 1.10) 30.91
0.83 (0.68, 1.02) 69.09
0.82 (0.70, 0.97) 100.00

Figure 3 Meta-analysis of studies with case fatality as outcome measure in relation to SES. The studies are organised by included covariates.
The black squares and horizontal lines correspond to the study-specific relative risks and 95% confidence intervals, while the diamonds

represent the pooled relative risk and the 95% confidence interval

Only one study included participation in mammography
screening as a covariate,” while another study stratified results by
method of detection.”® Attendance in mammography screening was
significantly higher for women with high SES.*® Mammography
screening was significantly associated with lower case fatality, also
after adjustment of tumour stage. There was a significant negative
association between case fatality and occupation when controlling
for mammography screening, HR =1.40 (1.00-1.90), but not after
further adjustment for tumour characteristics, HR = 1.30 (0.90-1.80,
P=0.11).%

All five studies that adjusted for treatment factors found a
negative association between case fatality and SES.*"?»*%2%2
Breast-conserving surgery was more often performed in women
with high SES.?>***® One study found that radiation therapy after
breast-conserving surgery was more common in women with high
SES,** while two studies did not found such association.’*?® In one
study, income remained significant for interval cancers and non-
attenders but not for screening-detected breast cancers.”® In the
other four studies, there was a negative significant association
between case fatality and SES after adjusting for treatment factors
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in combination with tumour characteristics.”"*****® The meta-
analysis of studies controlling for treatment factors indicated a sig-
nificantly lower case fatality for women with high SES (figure 3),
with a SRR of 0.79 (0.68-0.91). However, the funnel plot and the
Egger’s test suggested small-study effects (P values=0.02).

Three studies included reproductive factors in the form of
parity”?*?® or age at first birth.>®> A high SES was significantly
correlated with higher age at first birth and lower parity’® and low
parity was significantly associated with higher case fatality.® A
negative significant association between case fatality and SES
remained after inclusion of reproductive factors alone® or in com-
bination with tumour characteristics.”>***® The meta-analysis of
studies controlling for reproductive factors resulted in a SRR of
0.69 (0.63-0.76) revealing a significantly lower case fatality for
women with high SES (figure 3).

Four studies controlled for comorbidity.”»*”™** A high SES was
significantly associated with a lower degree of comorbidity®>*”*
and comorbidity was significantly associated with higher case
fatality.”> A negative significant association between case fatality
and income remained for interval cancers and screening non-
attenders after controlling for comorbidity.”® After adjusting for
comorbidity in combination with tumour characteristics, one
study reported a significant negative association between case
fatality and income* while another study found no significant as-
sociation for education or income.*” No significant association was
found after including comorbidity, tumour characteristics and
treatment factors at the same time.”” One study found a negative
significant association between case fatality and socioeconomic
index for patients without comorbidity but not for patients with
comorbidity.”® The meta-analysis of studies controlling for
comorbidity showed a significantly lower case fatality for women

Socioeconomic inequalities in breast cancer 811

with high SES (figure 3), with a SRR of 0.84 (0.74-0.95).
Although the funnel plot indicated possible small-study effects the
Egger’s test for small-study effects was not significant (P=0.13).

Two recent studies included lifestyle factors in addition to tumour
characteristics.””*®  Smoking and obesity were significantly
associated with higher case fatality?” and both factors were signifi-
cantly less common among women with high SES.*”** No signifi-
cant association was found in the study that only controlled for
smoking®® or the study that included smoking, obesity and alcohol
intake.”” The meta-analysis of studies that controlled for lifestyle
factors indicated a significantly lower case fatality for women with
high SES (figure 3) with a SRR of 0.82 (0.70-0.97).

Mortality

Eight studies examined the association between breast cancer
mortality and education®®?*?>% or occupation®**” (table 3).
Studies on the influence from education on breast cancer
mortality reached contradictory results with a significant positive
association in three studies®’>* and a significant negative associ-
ation in two studies,”™** while a follow-up study found no signifi-
cant association with education.”® Another study found no
significant association between occupation and mortality.* Two
studies reported a positive significant association for women 50
years or older’™® but not for women below the age of 50. In two
other studies, the association changed over time; one study found no
significant association in 1971-1979, but found a significant positive
association in 1980-2002,>" while the other study found a significant
positive association during 1968-1981 but not during 1990—
2007.°>%* One study also found a significant positive association
for married woman but not for women who never married.”> The

Author, %
year ES (95% CI) Weight
None

Elstad, 2012 —— 1.16 (1.07, 1.26) 49.42
Gadenye, 2012 T—— 1.11(0.99, 1.24) 26.04
Menvielle, 2006 *> 1.38 (0.78, 2.45) 1.01
Power, 2005 * 1.03 (0.69, 1.52) 212
Strand 2005 — 1.25(1.10, 1.41) 21.42
Subtotal (I-squared =0.0%, p = 0.615) <> 1.16 (1.10, 1.23) 100.00
Reproductive

Gadenye, 2012 —— 1.04 (0.96, 1.12) 15.04
Strand 2005 —_—— 1.08 (0.95, 1.23) 5.36
Weires, 2008 na 1.05(1.01, 1.08) 79.60
Subtotal (I-squared = 0.0%, p = 0.886) <> 1.05 (1.02, 1.08) 100.00

Figure 4 Meta-analysis of studies with mortality as outcome measure in relation to SES. The studies are organised by included covariates.
The black squares and horizontal lines correspond to the study-specific relative risks and 95% confidence intervals, while the diamonds

represent the pooled relative risk and the 95% confidence interval

220z 1snBny 91 uo 1senb Aq §65/612/708/5/9/2101E/qndINa/Woo"dnodluspeoe,/:sdjly Wolj papeojumo(



812  European Journal of Public Health

meta-analysis included five studies and demonstrated a significantly
higher mortality for women with high SES (figure 4), with a SRR of
1.16 (1.10-1.23).

Three studies controlled for reproductive factors.****” A signifi-
cantly higher mortality was associated with high age at first birth and
low parity.*”® Two studies found a significant positive association
between breast cancer mortality and SES when controlling for at
least one reproductive factor at a time.*®*” One study observed a
positive significant association between education and mortality
when controlling for parity but not when controlling for age at
first birth.>® When controlling for parity and age at first birth at
the same time, one study found a positive association between
mortality and occupation,” while two studies found no significant
association between mortality and education.’*® One study found a
positive significant association between education and mortality
among nulliparous women,*® while another found no significant
association.”’ The meta-analysis of studies controlling for reproduct-
ive factors indicated a significantly higher mortality for women with
high SES (figure 4), with a SRR of 1.05 (1.02-1.08).

Discussion

This systematic review and meta-analysis with focus on SES-related
inequalities in breast cancer demonstrate a significantly higher
incidence of breast cancer in women with higher SES when
controlling for age and time period. After adding reproductive
factors as an explaining factor, the association between higher
incidence and SES becomes non-significant in the meta-analysis
(P=0.06). One study controlled for invitation to screening (not
included in the meta-analysis) and found that the increased
incidence for women with higher SES could partly be explained by
screening attendance.'”

Case fatality was significantly lower in women with a higher SES.
Tumour characteristics, treatment factors, comorbidity and lifestyle
factors seem to partly explain the lower case fatality, which was not
influenced by reproductive factors. Stage at diagnosis influenced case
fatality for interval cancers and non-screening diagnosed tumours,
whereas treatment factors and comorbidity are estimated to
represent the major reasons for case fatality in screening-detected
cancers.” Our meta-analysis shows a significant positive association
between breast cancer mortality and SES, which to some extent was
explained by reproductive factors. Data on for example tumour
characteristics, treatment, comorbidity and lifestyle factors, which
have been correlated with SES and case fatality, were not available.

A limitation in the meta-analyses is a potential bias arising from
small-study effects, as shown by some of the funnel plots. However,
only two of the meta-analyses on studies on case fatality indicated
significant small-study effects according to the Egger’s test. This does
not alter the interpretation of the results since we still expect the SRR
to be significantly different from zero, although the effect might be
smaller than indicated by the meta-analyses.

The quality of the included studies was rated high according to the
Newcastle-Ottawa quality assessment scale. A restriction in several
studies was, however, the lack of information on relevant covariates.
Although mammography screening is known to decrease breast
cancer mortality and increase incidence,” only one study of breast
cancer incidence and two studies of case fatality contained informa-
tion on mammography screening. Other known risk factors include
use of hormone replacement therapy and oral contraceptives.® Data
on hormone therapy were available in two studies of breast cancer
incidence, whereas data on oral contraceptives were missing. The
studies on which the meta-analyses were based showed significant
heterogeneity related to SES, statistical methods, countries, time
periods and sample sizes. Also, SES measures differ in types and
categories and in their classification of occupations, which
complicate cross-study comparison. Further, standardised relative

outcome measures and greater power would improve the validity
of meta-analyses.

A recent meta-analysis focused on breast cancer risk and mortality
linked to residential area also found a significantly higher incidence
for women with high SES, but could not demonstrate an association
between mortality and SES.” This review excluded studies that lacked
area-based measures, which led to overweight for US-based studies
with inclusion of only four European studies, which have the
advantage of a population-basis and individual-level data that
positively contributes to data validity.

The higher incidence of breast cancer in women with high SES is
predominantly linked to reproductive factors and to a lesser degree
by the use of hormone replacement therapy. Both of which are
efforts, unless the reproductive factors are affected by infertility, in
which case it is considered as a circumstance. Due to difficulties in
identifying the influence of circumstance on effort, both factors may
be considered as illegitimate. In this regard, hormone replacement
therapy seems particularly relevant to target by policy intervention
with the aim to reduce socioeconomic inequalities in breast cancer
incidence.

The lower case fatality in women with higher SES seems to be
explained by both circumstances, i.e. treatment factors, and efforts,
i.e. comorbidities and lifestyle factors. It is also explained by stage at
diagnosis, which is influenced by tumour aggressiveness (circum-
stance) and participation in mammography screening (effort).
Participation in mammography screening represents a suitable
target for policy interventions to reduce socioeconomic inequalities
in breast cancer fatality. Comorbidity and lifestyle factors are efforts
that might be harder to affect by policy intervention, but that
warrant further in-depth analysis regarding their influence on diag-
nostics, treatment and follow-up for breast cancer.

Unexplained socioeconomic inequalities in breast cancer
incidence, case fatality and mortality remain even after controlling
for reproductive factors, use of hormone replacement therapy, stage
at diagnosis, treatment factors, comorbidities and life-style factors.
To gain further insight into the complex inter-relation between these
factors, simultaneous inclusion of breast cancer incidence, case
fatality and mortality as outcomes and inclusion of all relevant
covariates, such as screening attendance, use of contraceptives,
lifestyle and reproductive factors could contribute to a better under-
standing of socioeconomic inequalities in breast cancer.
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Key points

e A higher SES is significantly associated with higher breast
cancer incidence, lower breast cancer case fatality and higher
breast cancer mortality.

e Participation in mammography screening is a suitable target
for policy interventions to reduce socioeconomic-related
inequalities in breast cancer.

e Comorbidity and lifestyle factors are difficult to affect by
policy intervention but warrants further in-depth analysis
regarding their influence on breast cancer treatment.
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