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Abstract 

Background The review aimed to investigate geographic and sociodemographic factors associated with receipt 
of systemic anticancer therapies (SACT) for women with secondary (metastatic) breast cancer (SBC).

Methods Included studies reported geographic and sociodemographic factors associated with receipt of treat-
ment with SACT for women > 18 years with an SBC diagnosis. Information sources searched were Ovid CINAHL, Ovid 
MEDLINE, Ovid Embase and Ovid PsychINFO. Assessment of methodological quality was undertaken using the Joanna 
Briggs Institute method. Findings were synthesised using a narrative synthesis approach.

Results Nineteen studies published between 2009 and 2023 were included in the review. Overall methodologi-
cal quality was assessed as low to moderate. Outcomes were reported for treatment receipt and time to treatment. 
Overall treatment receipt ranged from 4% for immunotherapy treatment in one study to 83% for systemic anticancer 
therapies (unspecified). Time to treatment ranged from median 54 days to 95 days with 81% of patients who received 
treatment < 60 days.

Younger women, women of White origin, and those women with a higher socioeconomic status had an increased 
likelihood of timely treatment receipt. Treatment receipt varied by geographical region, and place of care was associ-
ated with variation in timely receipt of treatment with women treated at teaching, research and private institutions 
being more likely to receive treatment in a timely manner.

Conclusions Treatment receipt varied depending upon type of SACT. A number of factors were associated 
with treatment receipt. Barriers included older age, non-White race, lower socioeconomic status, significant 
comorbidities, hospital setting and geographical location. Findings should however be interpreted with caution 
given the limitations in overall methodological quality of included studies and significant heterogeneity in measures 
of exposure and outcome. Generalisability was limited due to included study populations.

Findings have practical implications for the development and piloting of targeted interventions to address spe-
cific barriers in a socioculturally sensitive manner. Addressing geographical variation and place of care may require 
intervention at a commissioning policy level. Further qualitative research is required to understand the experience 
and of women and clinicians.
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Introduction
Over half a million deaths from metastatic or second-
ary breast cancer (SBC) were estimated worldwide in 
2015 with an estimated prevalent population of 57,215 
patients with SBC in England in 2021 [1, 2]. Secondary 
breast cancer is treatable however remains incurable, and 
despite recent treatment advances, median survival rates 
have remained stable at 2–3 years over recent years with 
a 5-year survival rate of 25% [3]. Secondary breast can-
cer (SBC) has been defined as the development of new 
tumours in tissues and organs away from the primary 
tumour site. The most common sites of metastases are 
lungs, the liver, bones and the brain [4]. Treatment for 
SBC aims to improve overall survival, increase disease-
free progression and improve quality of life whilst balanc-
ing toxicities associated with treatment [5]. The majority 
of patients with SBC receive SACT which may be chemo-
therapy, targeted therapy, immunotherapy and/or endo-
crine therapy. Treatment selection is most often guided 
by tumour biology, and clinical factors and clinical deci-
sions regarding SACT are usually influenced by hormone 
expression and human epidermal growth factor receptor 
2 (HER2) status combined with patient preference, prior 
therapy (and tolerability), comorbidities and organ func-
tion [6]. Receipt of appropriate treatment which is con-
cordant with current, evidence-based clinical guidelines 
has been associated with improved clinical outcomes for 
patients with SBC [7, 8]. Treatment disparities related to 
geographical location have been reported which if left 
unaddressed may lead to unwarranted variation in out-
comes and suggest that geographical access to cancer 
services remains a concern [9, 10]. The nature and extent 
of these geographical disparities for women with SBC 
remain poorly understood.

Addressing geographical disparity is synonymous 
with promoting equitable access to cancer treatment. 
At its most, fundamental access to health care has been 
described as entry into or use of the health care system 
characterised by those factors which influence entry 
or use. These include physician numbers and capacity, 
spatial and geographic relationships between providers 
of health and the ease with which people can use care, 
which included clinic hours, waiting time and length of 
waiting time for an appointment [11]. Contemporary 
theory of access has proposed a patient-centred frame-
work which suggested that appropriate access to care 
and treatment occurs at the interface between individual, 
household and community factors and those of health 
care systems, institutions, organisations and providers. 
This was conceptualised in terms of dimensions of acces-
sibility which included approachability, acceptability, 
availability and accommodation. Corresponding abilities 
of patients were identified which included a perceived 

need for health care, ability to seek and reach appropriate 
health care and the ability to pay combined with the abil-
ity to engage. It was proposed that these dimensions of 
access and abilities of persons interact to generate appro-
priate, equitable access [12]. The framework has been 
widely used and was selected as the theoretical frame-
work to guide the review as it provided a contemporary 
approach to understanding and contextualising access 
which incorporates principles of patient-centred care of 
respectful, informed and appropriate care [13, 14]. The 
framework has been widely cited and was developed 
through a synthesis of the published literature [15]. The 
framework provided a useful conceptualisation for clas-
sifying individual factors and clinical characteristics and 
their interface with wider contextual factors to develop 
a greater understanding of geographic and sociodemo-
graphic access to SACT for the treatment of SBC.

A comprehensive understanding of factors associ-
ated with equitable access to SACT for women with 
SBC is lacking, and to date, there has been no systematic 
review of the evidence. A systematic review was deemed 
an appropriate approach to identify gaps in the current 
evidence and answer the clinical question related to 
geographic and socioeconomic factors associated with 
receipt of SACT for the treatment of SBC. The review 
sought to identify the international evidence to confirm 
current practice, identify any variation in access to SACT 
for the treatment of SBC and to identify and inform areas 
for future research. The review aimed to identify and 
examine individual, clinical and contextual factors with 
the intent to measure association between sociodemo-
graphic, clinical and geographic factors and receipt of 
systemic anticancer therapy (SACT) for the treatment of 
secondary breast cancer (SBC) identifying factors which 
may act as barriers and enabling factors for receipt of 
guideline concordant SACT.

Objectives

• To review the available evidence to investigate factors 
associated with receipt of SACT for the treatment of 
SBC

• Identify barriers and enabling factors for treatment 
access and receipt of SACT.

• Explore women and clinicians experience of access 
and treatment receipt for secondary breast cancer.

Methods
The published review protocol [16] was developed in 
accordance with the Joanna Briggs Institute guidance 
(JBI) for developing a mixed-methods systematic review 
protocol [17]. The protocol was reported in accord-
ance with the Preferred Reporting Items for Systematic 
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Reviews and Meta-Analyses for systematic review proto-
cols (PRISMA-P) extension statement [18].

No qualitative studies were identified for inclusion. On 
this basis, it was not possible to address the objective to 
explore women and clinicians experience of access and 
treatment receipt for SBC. This necessitated amend-
ment to the published protocol for assessment of meth-
odological quality and risk of bias and data analysis and 
synthesis. The method reported here is the amended ver-
sion of the protocol which was conducted and reported 
in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) state-
ment [19].

Eligibility criteria
Study eligibility was predefined using a modified ver-
sion of the population, intervention, comparison and 
outcomes (PICO) framework [20]. Population was 
women > 18 with an SBC diagnosis. Intervention/expo-
sures were individual factors related to age, gender, 
sexual orientation, race/ethnicity, socioeconomic sta-
tus, education, language and literacy and psychosocial 
characteristics. Clinical characteristics included clinical 
subtype of disease which included hormone receptor 
status, HER2 status and previous treatment response. 
Contextual factors included geographical location, dis-
tance, travel time and health care system factors. Com-
parators were those of standard of care, and the outcome 
was defined as receipt/nonreceipt of SACT. Studies were 
ineligible for inclusion where they reported on women 
with primary/early stage breast cancer only. Males with 
a secondary breast cancer diagnosis were ineligible as 
this was classified as a rare disease beyond the scope of 
the review. Studies which reported comparative treat-
ment effect and efficacy were ineligible as the primary 
outcome of interest was access, receipt and utilisation of 
SACT (Additional file 1).

Information sources
Preliminary searches were undertaken in May 2020, 
updated 20 June 2022 and the final searches reported in 
the current paper were undertaken on 24 August 2023. 
Electronic databases searched were Ovid CINAHL, 
Ovid MEDLINE, Ovid Embase and Ovid PsychINFO 
accessed through the University of Manchester for origi-
nal searches and The Christie NHS Foundation Trust 
library for final searches. NHS Evidence was searched for 
unpublished studies and grey literature, and the Joanna 
Briggs Institute Evidence-Based Practice database (JBI 
EBP) and the Cochrane Library were searched in the 
original searches. The Cochrane Library was searched in 
the final searches. Reference lists of included studies were 

searched. Searches were developed and undertaken with 
the support of a medical librarian/evidence specialist.

Search strategy
The updated search strategy was developed in accord-
ance with guidance set out in the JBI Manual for Evidence 
Synthesis. This included the identification of key words 
in a preliminary (unpublished) nonsystematic review of 
the literature and analysis of text words contained in the 
titles and abstracts of papers and of the index terms used 
in a bibliographic database to describe relevant articles 
[21]. This informed the development of the search strat-
egy which was conceptually structured using the modi-
fied population, intervention, comparison and outcomes 
(PICO) framework [20]. A validated filter was used for 
geographic and sociodemographic factors [22]. This fil-
ter was applied to updated searches. Searches were lim-
ited to English language and studies published from 2000 
onwards to include contemporary studies which reflected 
current trends in access to SACT for SBC. Final updated 
searches are reported in accordance with the PRISMA-S 
extension to the PRISMA statement for reporting litera-
ture searches in systematic reviews [19, 23] (Additional 
files 2 and 3). Final updated searches were conducted on 
24 August 2023 and were revised and updated to reflect 
peer reviewer comments.

Study selection
Study titles and abstracts were reviewed against the 
predefined inclusion and exclusion criteria by the lead 
author and second reviewer (S. P., J. D. O.). Any disagree-
ments were resolved through discussion. Records were 
stored and managed in EndNote X9. Potentially eligible 
studies were retrieved and full text assessed by the two 
reviewers. Final study selection was approved by the 
supervisory panel (S. T., A. M., J. Y.). Studies which did 
not meet inclusion criteria were excluded with reasons 
for exclusion recorded.

Data collection
Data were extracted and recorded in MS Excel using an 
adaptation of a standardised data extraction tool which 
was piloted prior to use. Data extraction was undertaken 
by the author (S. P.) and second reviewer (J. D. O.). Data 
for author, year of publication, study design, setting, 
country, primary data source and study population were 
extracted. Baseline population demographics for age, 
race, ethnicity and socioeconomic status were extracted 
along with primary exposure variables and covariates. 
Clinical characteristics for diagnosis, clinical subtype 
and comorbidities were extracted, and contextual fac-
tors for place of care, geographical location and popula-
tion density were extracted, where reported. Numbers 
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for the proportion of women with a secondary breast 
cancer (SBC) diagnosis included in overall samples was 
also extracted. This was where the sample was not exclu-
sively women with secondary disease. Data related to the 
outcome of relevance was extracted as a proportion of 
studies also reported other nonrelevant outcomes. This 
included the type of outcome measure, i.e. dichotomous 
(binary) or continuous, time to event data or a combina-
tion of these. Data were extracted from relevant statisti-
cal analysis including odds ratios (OR) and hazard ratios 
(HR) with corresponding confidence intervals (CI) and 
P-values where these were reported. Three study first 
authors were contacted to obtain additional data. One 
reply was received stating that the author no longer had 
access to additional study data.

Assessment of methodological quality and risk of bias
Methodological quality was assessed using the relevant 
JBI critical appraisal checklists for cohort and analytical 
cross-sectional study designs respectively. This included 
an appraisal of the study population selection method, 
measures of outcome and relevant exposures, identifica-
tion and management of potential confounding variables, 
validity and reliability of outcome measurement and 
follow-up strategies [24, 25]. The assessment of meth-
odological quality was undertaken independently by the 
author and second reviewer (S. P., J. D. O.), and any disa-
greements were resolved through discussion. An overall 
GRADE quality rating [26] was applied on an individual 
study level based on the assessment of methodological 
quality and reporting clarity, specifically the proportion 
of SBC patients for whom data was reported separately 
and could be extracted. A weighting was applied to each 
study based on the overall assessment of methodologi-
cal quality and the GRADE rating. This was taken into 
consideration in the analysis and synthesis and reflected 
in the ‘Discussion’ and ‘Conclusion’. Studies were not 
excluded based upon low methodological quality.

Synthesis
Synthesis of study findings was undertaken using a nar-
rative synthesis approach [27, 28]. Studies were descrip-
tively summarised in terms of methodological quality, 
study characteristics and main finding relative to the 
review objectives. A systematic approach to the synthesis 
was taken to identify patterns of effects and similarities 
and differences between studies to provide a comprehen-
sive account of included studies in narrative form. The 
narrative synthesis was structured around multi-level 
factors which have previously demonstrated association 
with access and timely receipt of treatment as the pri-
mary outcome measure for the review. This was deter-
mined a priori guided by the theoretical model of access 

adopted to guide the review [12]. Relationships within 
and between studies were analysed to explore similari-
ties and differences based on different population groups, 
study settings, exposures, any variability in outcomes and 
study design. The published protocol specified that where 
possible, data would be pooled using statistical meta-
analysis in accordance with guidance for meta-analysis 
of observational studies. Due to high levels of heteroge-
neity in measures of outcome and exposure within and 
between studies, meta-analysis was precluded.

Results
Study identification and selection
The final updated search undertaken on 24 August 2023 
which updated previous searches from December 2020 to 
June 2022 identified 1693 titles and abstracts. Following 
removal of 195 duplicates, 1498 title and abstracts were 
screened against the inclusion and exclusion criteria. 
One-thousand three-hundred and eighty-five (1385) were 
excluded. One-hundred and thirteen (113) reports were 
sought for retrieval for full-text screening. Thirty-three 
reports were unavailable. Eighty (80) full-text articles 
were assessed for eligibility. Following full-text screening, 
76 were excluded. Studies were excluded where it was 
not possible to identify secondary breast cancer patients 
in the analysis, where the primary outcome was not 
reported for women with SBC, where factors associated 
with access and receipt of treatment were not reported 
and where full-text or English language reports were not 
available. The remaining 4 studies were included in addi-
tion to the 15 studies identified from previous searches. 
A total of 19 studies (n = 19) were included in the review.

Characteristics of included studies
Nineteen studies published between 2009 and June 2023 
were included in the review. A combined overall sam-
ple size of 2,032,200 patients were included across all 
included studies. Included studies varied in the numbers 
of women with SBC for whom data could be extracted. 
Eight (n = 8) studies included women with second-
ary breast cancer exclusively [8, 29–35]. The remaining 
eleven studies (n = 11) included subgroups and cohorts 
of women with a secondary diagnosis [36–42, 42, 44–46]. 
These ranged from 3 to 21% of the overall sample. In 
total, 276,311 women with secondary breast cancer were 
included in the analysis and narrative synthesis. Sixteen 
studies (n = 16) were retrospective cohort design, two 
cross-sectional study (n = 2) and one descriptive survey 
design (n = 1). Thirteen studies (n = 13) were conducted 
in the USA and the remainder across Argentina, Brazil 
and Turkey. Primary data source for the US studies was 
either population-based databases or cancer registries 
(Table 1).
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All patients across all studies were aged > 18, and of 
those studies which included exclusively women with 
SBC, all were aged > 66. There was considerable variation 
across included studies in reported factors (exposures) 
associated with treatment receipt and time to treatment. 
These included demographic variables, i.e. age, race, 
socioeconomic status, income and education. Reported 
clinical characteristics included comorbidities, hormone 
receptor status and year of diagnosis. Contextual vari-
ables included geographical location, population den-
sity and place of care. Reported outcomes varied across 
studies, and whilst all studies reported treatment receipt 
or nonreceipt as either primary or secondary outcomes, 
measures of treatment receipt differed across studies. 
These included treatment receipt as a dichotomous out-
come, i.e. received/not received, time to treatment as a 
continuous outcome and treatment received within the 
context of end-of-life (EoL) care and receipt of no first-
line therapy. Characteristics of included studies are pre-
sented in Table 1 and Fig. 1.

Assessment of methodological quality
Overall methodological quality was assessed as low to 
moderate. Levels of agreement between author and 
second reviewer were rated as moderate to high. Clear 
inclusion and exclusion criteria were specified (with the 
exception of two studies) which made it possible to deter-
mine study population and any differences within and 
across groups. There were considerable differences across 
studies in relation to assessment and measurement of 
exposures. Identification, assessment and management 
of confounding variables was assessed to determine how 
this was addressed in the statistical analysis. This was 
adequately addressed in the majority of studies; however, 
confounding variables included in analyses varied across 
studies which made for challenges in comparison across 
studies. Studies were assessed to determine validity and 
reliability of outcome measure, and all studies demon-
strated this. Grading of Recommendations, Assessment, 
Development and Evaluations (GRADE) rating was 
assessed as low to moderate across studies [26]. Based on 
the assessment of methodological quality, GRADE rat-
ing and proportion of secondary breast cancer patients 
included in each study were attributed a weighting which 
was reflected in the analysis and synthesis (Table 2).

Narrative synthesis
The narrative synthesis reported key themes which were 
identified inductively from outcomes reported across 
included studies [47, 48]. Themes reflected review objec-
tives to investigate factors associated with receipt of 
SACT for the treatment of SBC. The process used to 
conduct the thematic analysis reflected that proposed 

by Braun and Clarke [47] integrated with guidance on 
the conduct of narrative synthesis in systematic reviews 
presented by Popay et  al. [28]. Included studies were 
reviewed, data extracted, and themes identified induc-
tively based on reported outcomes across included stud-
ies. The narrative syntheses were structured around 
included studies which reported key themes for treat-
ment receipt and utilisation, time to treatment and fac-
tors associated with time to treatment and treatment 
utilisation. This provided a framework for the overarch-
ing synthesis (Fig. 2).

Themes were identified for the following:

• Access to treatment as defined by receipt and/or 
treatment utilisation

• Access to treatment defined as time to receipt of 
treatment/treatment utilisation

• Factors associated with access to treatment (treat-
ment receipt/utilisation and/or time to receipt of 
treatment/utilisation

Access to treatment defined as treatment receipt 
and utilisation
Fifteen studies reported treatment receipt. Treatment 
receipt was reported for different types of SACT which 
included chemotherapy, immunotherapy, targeted therapy 
which included cyclin-dependent kinase 4 and 6 inhibi-
tors (CDK4/6i), unspecified SACT and endocrine ther-
apy. Seven studies reported chemotherapy where overall 
receipt ranged from 22 to 60% [29, 30, 35, 37, 38, 41, 43]. 
Receipt of endocrine therapy was reported in one study 
which evaluated factors associated with treatment receipt 
among women with hormone receptor-positive disease 
where overall treatment receipt was reported as 70.8% 
[45]. Receipt of immunotherapy reported in two studies 
was 4% [34, 42]. Six studies reported treatment receipt 
with SACT which was unspecified. Two studies reported 
receipt of no-treatment women who did not receive a first 
course of treatment; this ranged from 11.1 to 25.5% with 
12.8% of women with a breast cancer diagnosis who did 
not receive a first course of treatment [36, 44] (Table 3).

Time to treatment
Four studies reported time to treatment [34, 39–41]. These 
included two studies which reported time to treatment 
with non-specified SACT chemotherapy and immuno-
therapy [39, 40]. Overall, time to treatment ranged from 
54  days (median) IQR 32–124 (unadjusted) for White 
patients compared with 95 days IQR 39–167 for non-White 
(unadjusted) < 0.05 [34]. Patient delay time was reported as 
4.8 weeks with a total delay time of 13.8 weeks [40]. Eighty-
one percent of patients received treatment within 60 days 
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[39], and treatment delay differences between public and 
private hospitals were reported as 76 days (64–86) < 0.0001 
and 60 days (52–65) < 0.0001 respectively [41] (Table 4).

Factors associated with treatment receipt and time 
to treatment
Sociodemographic (individual) factors
Age was the most widely reported demographic across 
studies. For studies which reported adjusted odds ratio 
(OR), older age was associated with a reduced likelihood 

of treatment receipt and an increase in delay to treatment 
for chemotherapy, immunotherapy, unspecified SACT 
and hormone therapy [34, 39–41]. For palliative chemo-
therapy, older women (> 81 years) had a lower likelihood 
of receipt than those aged < 50  years (reference group) 
(OR 0.79 0.77–0.82) [37]. Receipt of treatment with 
immunotherapy was less likely for those in the oldest age 
quartile compared with those in the youngest (reference 
group) (Q1 OR 0.28 0.19–0.42) [42]. Older women had 
a lower likelihood of receipt of CDK4/6i; in particular, 

Fig. 1 Completed PRISMA 2020 flow diagram for updated systematic reviews
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women aged > 75 were almost half as likely as younger 
women for overall use and 20% lower likelihood of first-
line use (OR 0.54 0.45–0.64 and OR 0.84 0.72–0.98) 
respectively [31].

For hormone therapy, likelihood of receipt reduced 
with increasing age (OR 0.49 0.33–0.71 for those aged 
85–89 compared with OR 0.78 0.63–0.97 for those aged 
75–79) [45]. Older age was associated with reduced like-
lihood of treatment receipt at an NCI CCC with older 
women less likely than younger women to receive treat-
ment (OR 0.7 (0.6–0.8), P < 0.001) [46]. These findings 
suggested that older women were less likely to receive 
treatment than younger women. Older age was asso-
ciated with increased likelihood of receipt of no first-
course treatment (36.44), and older women were less 
likely than younger women to receive SACT as part of 
end-of-life (EoL) care [29].

Lower likelihood of treatment receipt associated with 
race was reported with non-White patients less likely to 
receive treatment and in a less timely manner compared 
to White counterparts [37, 42, 45, 46]. Asian patients 
were least likely to receive treatment with palliative 
chemotherapy compared with White, Black and Hispanic 
women (OR 0.93 (0.88–0.98)) [37]. These findings were 
consistent for receipt of hormone therapy, specifically for 

Table 2 Assessment of methodological quality including proportion of secondary breast cancer patients included, quality rating, 
GRADE rating and overall study weighting (n = 19)

a Joanna Briggs Institute assessment of methodological quality [24, 25]
b GRADE quality rating [26]. Low, true effect might be markedly different from the estimated effect. Moderate, true effect is probably close to the estimated effect
c Overall study weighting for contribution to narrative synthesis

1 = High

2 = Moderate

3 = Low

No Author (year) Sample size (% of SBC 
patients) included

Quality  ratinga GRADE  ratingb Overall 
study 
 weightingc

1 Accordino et al. (2017) [26] 4251/4521 (100) Moderate Moderate 1

2 Alves et al. (2022) [33] 296/2525 (12%) Low Low 3

3 Cole et al. (2019) [34] 65,380/601,680 (11) Moderate Moderate 2

4 Falchook et al. (2017) [35] 5855/28,731 (20) Moderate Moderate 2

5 Ferreira et al. (2020) [36] 10,816/151,931 (7) Low Low 3

6 Giap et al. (2023) [27] 60,685/60,685 (100) Moderate Moderate 2

7 Ozmen et al. (2015) [37] 29/1031 (3) Low Low 3

8 Recondo et al. (2019) [38] 268/13 (5) Low–moderate Low–moderate 3

9 Sathe et al. (2023) [28] 6082/6082 (100) Moderate Moderate 1

10 Shih et al. (2009) [39] 42,804/207,581 (21) Moderate Moderate 2

11 Shiovitz et al. (2015) [40] 3583/76,259 (5) Moderate Moderate 2

12 Skinner et al. (2021) [32] 608/608 (100) Moderate Moderate 2

13 Small et al. (2012) [41] 57,148/773,233 (7) Moderate Moderate 1

14 Statler et al. (2019) [30] 6234/6234 (100) Moderate Moderate 1

15 Vas Luiz et al. (2015) [31] 4364/4364 (100) Moderate Moderate 2

16 Vyas et al. (2021) [5] 1089/1089 (100) Moderate Moderate 1

17 Wan & Jubelirer (2015) [35] 4533/4533 (100) Moderate Moderate 1

18 Wang & Du (2015) [42] 1100/25,128 (4) Low–moderate Low–moderate 3

19 Wolfson et al. (2015) [43] 1441/75,987 (4) Low–moderate Low–moderate 3

Fig. 2 Narrative synthesis themes
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receipt of SERMs where non-White patients had a lower 
likelihood of receipt (OR 0.62 (0.43–0.89)) and Black and 
Hispanic women less likely than White women to receive 
treatment at NCI CCC (OR 0.5 and 0.7) respectively [45, 
46]. Conversely, non-White women were more likely to 
receive treatment as part of EoL care than white women 
and were more likely to receive no first-course therapy 
[29, 37].

For time to treatment and duration of treatment race 
and ethnicity demonstrated statistically significant differ-
ence between 344 days with 61% completion of treatment 
course for White women compared with 191  days and 
44% completion for non-White women, P < 0.005 [34]. 
Socioeconomic status (SES) was reported across four 
studies where lower SES was associated with reduced 
likelihood of treatment receipt [42, 45, 46]. For hormone 
therapy, those with lower SES were less likely to receive 
treatment (OR 0.80 0.64–0.98). However, this was for 
receipt of AIs only [45]. Women with a lower SES were 
less likely to receive treatment at NCI CCC than women 
with higher SES (OR 0.3 (0.3–0.4), P < 0.001) [46].

Clinical characteristics
Eighteen studies reported clinical characteristics. 
These included year of diagnosis, comorbidities, hor-
mone receptor status, stage and grade. Year of diagno-
sis ranged from 1992 to 2015 and was reported across 
seven studies. In two studies, those diagnosed in later 
years were more likely to receive palliative chemother-
apy and immunotherapies respectively [37, 42]. Twelve 
studies reported comorbidities. Two studies reported 
a statistically significant association between fewer 
comorbidities and increased likelihood of treatment 
receipt for chemotherapy and hormone therapy respec-
tively [23, 32]. For chemotherapy, this was reported 
as a statistically significant difference in proportion 
of chemotherapy use between 32% for those with no 

comorbidities to 8% > 2 P < 0.0001. For hormone therapy 
(without prior chemotherapy), likelihood of treatment 
receipt decreased with increased comorbidities with 
OR 0.83 (0.75–0.92) and 0.74 (0.66–0.83) respectively 
where 0 was the reference category. The inverse was 
reported for aggressive EOL care with increased likeli-
hood of treatment receipt for those with greater comor-
bidities (OR 1.20 (1.03–1.39) > 2, OR 2.00 (1.70–2.35)) 
where those with no comorbidities were the reference 
group [29]. Similarly, for receipt of palliative care which 
included non-curative systemic therapy for women with 
de novo metastatic disease, those with greater comor-
bidities had an increased likelihood of receipt of pallia-
tive care than women with no comorbidities (OR 1.27, 
1.17–1.39) [30].

Hormone receptor status was reported across five 
moderate quality studies which reported data exclusively 
for patients with a secondary breast cancer diagnosis 
[8, 29, 30, 34, 35]. Two studies reported chemotherapy 
receipt and receipt of SACT respectively. Higher pro-
portion of chemotherapy use was found in women with 
hormone receptor-negative disease, P < 0.001 [35]. The 
second reported a decreased likelihood of receipt of 
SACT for women with hormone receptor-negative dis-
ease (OR 0.25 (0.17–0.36)) [8].

Five studies reported tumour stage using the Ameri-
can Joint Committee on Cancer (AJCC) classification 
stages I–IV [35], three of which reported descriptive sta-
tistics only. One study reported almost 30% lower likeli-
hood of treatment delay for stage IV diagnosis compared 
with stage I (OR 0.70 (0.65–0.75) < 0.001) however only 
included 7% SBC patients as a proportion of the over-
all sample [26]. The remaining study reported an almost 
threefold increase (OR 2.67 (1.52–4.67)) in treatment 
receipt with hormone therapy for those diagnosed with 
stage IV disease, however included only 4% SBC patients 
as part of the overall sample [45].

Table 4 Table of studies which reported time to treatment as a narrative theme

Author (year) Outcome Narrative theme Type of SACT Time to treatment

Ferreira et al. (2020) [36] Time between diagnosis and com-
mencement of treatment > 60 days

Time to treatment SACT (treatment)  < 60 days 81.3%

Ozmen et al. (2015) [37] Time to receipt of treatment defined as (i) 
patient delay time (PDT), (ii) system delay 
time (SDT) and (iii) total delay time = sum 
of PDT and SDT

Time to treatment SACT (treatment) Patient delay time (PDT) 4.8 weeks
System delay time (SDT) 10.5 weeks
Total delay time (TDT) 13.8 weeks

Recondo et al. (2019) [38] Time elapsed between diagnosis 
and receipt of treatment with chemo-
therapy

Time to treatment Chemotherapy Public hospitals 76 days (64–86) < 0.0001
Private hospitals 60 days (52–65) < 0.0001

Vas Luiz et al. (2015) [31] Time to trastuzumab initiation and utili-
sation of trastuzumab

Time to treatment Immunotherapy White patients 54 days (median), IQR 
32–124 (unadjusted)
Non-White patients 95 days, IQR 39–167 
(unadjusted) < 0.05
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Contextual factors
Sixteen studies reported contextual factors which 
included geographical location of residence, popula-
tion density and place of care. Health care system factors 
related to area chemotherapy rate, oncologist provi-
sion and hospitals offering oncology services were also 
reported. Geographical location was reported across nine 
studies. This was generally classified at US regional level 
based on Surveillance, Epidemiology and End Results 
(SEER) programme of cancer registries classification of 
geographical region. Statistically significant differences 
in treatment receipt were reported between different 
geographical regions both within and across studies. 
Studies reported geographical differences in treatment 
receipt, receipt of systemic and cancer therapies as part 
of EoL care and time to treatment. Statistically significant 
associations between geographical region and treatment 
receipt were reported for EOL care with lower likelihood 
for those residing in the West (OR 0.60 (0.50–0.71)) com-
pared with the East as the reference category. Despite 
heterogeneity across studies, these findings may sug-
gest regional variation in treatment receipt and time to 
treatment.

Population density was reported across seven studies. 
Classification was reported using urban/rural/metro-
politan/nonmetropolitan classification. The greatest pro-
portion of patients resided in urban areas > 80% with the 
only statistically significant finding reported for aggres-
sive EOL care where rural hospital location was associ-
ated with a reduced likelihood of aggressive care (OR 0.75 
(0.60–0.93)) [29]. Geographical location was associated 
with treatment receipt; however, this was not an explicit 
association with specific geographical regions, rather 
variation between regions, which suggested a degree of 
regional variation in treatment receipt and time to treat-
ment, though lacked specificity.

Seven studies reported place of care [29, 31, 33, 37, 41, 
42, 46]. Measures included rural/urban hospital loca-
tion [29], minority-serving hospital/nonminority-serving 
hospital (MSH/non-MSH) defined as top decile of hospi-
tals serving minority patients [24], public/private hospi-
tals [41] teaching/research/community and cancer centre 
[42] and NCI/non-NCI designated centre [46]. Patients 
treated at MSH (where non-MSH was the reference 
group) were almost 40% less likely to receive palliative 
chemotherapy [37]. Similarly, patients treated at commu-
nity hospitals and cancer centres had a lower likelihood 
of treatment receipt across all age groups compared with 
patients treated at teaching and research hospitals (OR 
0.52 (0.38–0.72), 0.68 (0.54–0.86), 0.6 (0.50–0.73) and 
0.76 (0.67–0.87)) respectively [42]. Women who received 
treatment at an academic centre had an increased 

likelihood of receipt of CDK4/6i compared with women 
who received treatment at a nonacademic centre (OR 
2.18 1.32–3.59) [31].

For patients treated at an NCI versus non-NCI des-
ignated centre, there were statistically significant dif-
ferences in baseline characteristics specifically for race 
where a greater proportion of White patients were 
treated at NCI centres 7% NCI compared with 14% non-
NCI, P < 0.001 [46]. Patients treated at rural hospitals had 
a reduced likelihood of receipt of aggressive EOL care 
(OR 0.75 (0.60–0.93)) compared with urban locations 
[29], and for time to treatment, those treated at public 
hospitals had greater median time between diagnosis to 
treatment compared with those treated at private hos-
pitals 76  days (64–86) compared with 60  days (52–65) 
[41]. Only the first three studies exclusively reported SBC 
patients; however, these consistent findings would sug-
gest an association between place of care and treatment 
receipt [29, 41, 42].

Discussion
To our knowledge, our review was the first of its kind 
to identify and investigate geographic and sociodemo-
graphic factors associated with timely receipt of SACT 
for women with SBC. Receipt of SACT was found to be 
variable and ranged from 4% for immunotherapy treat-
ment to 76% for the newer CDK4/6i to 78% for endo-
crine therapy and 80% for unspecified SACT (Shi, Sathe, 
Wang, Skinner). Twelve percent of women received no 
first-course therapy (Alves, small). In terms of timeliness 
of treatment, overall median time to treatment ranged 
from 54 to 96 days with differences attributed to health 
care system delays, treatment receipt at public or private 
hospital and race and ethnicity.

We found geographical differences for treatment 
receipt. These were reported between geographical 
regions though this was not an explicit association with 
specific geographical regions rather variation between 
regions. This suggested a degree of regional variation 
though lacked specificity. Importantly, place of care was 
found to be associated with treatment receipt. Patients 
treated at minority serving hospitals, community hospi-
tals and cancer centres had a lower likelihood of treat-
ment receipt. Our findings suggested an association 
between place of care and treatment receipt.

Our findings for geographical variation reflected those 
in the health geography literature for the relationship 
between access and receipt of care and treatment and 
geographical location. It has long been recognised that 
important variations in access to health care and health 
outcomes have been associated with geography. In par-
ticular, distance to health care has been identified as 
one of the most important geographic features that has 
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affected health outcomes and the geographical distribu-
tion of health care facilities which has affected utilisation 
through differential opportunities for access to services.

Evidence of disparity and variation in relation to geog-
raphy has previously been reported for early breast 
cancer for radiotherapy, surgical treatment and late 
stage diagnosis [49–52]. A recent systematic review 
which examined differences in distance and travel time 
across multiple settings found evidence for an asso-
ciation between distance and poorer health outcomes 
which was preceded by a review of geographical varia-
tion in access to chemotherapy across multiple disease 
sites which found evidence for significant differences 
in chemotherapy utilisation related to cancer network 
geography with limited evidence for distance travelled 
[53, 54]. These reviews offered conflicting evidence for 
geographical disparity and neither explicitly reported 
on women with a secondary diagnosis. Further dispari-
ties within and between small area geographies have 
been reported though remained largely unexplained for 
women with a secondary diagnosis [10]. Our findings 
have provided new insights for women with a secondary 
diagnosis which require further exploration in terms of 
the complex interaction and potential effect modification 
between geographical location and health care systems 
factors.

Further factors associated with the timely receipt of 
SACT for women with SBC were found for sociodemo-
graphics for age, race, ethnicity and socioeconomic sta-
tus. Older women, women of non-White race and women 
with a low SES were consistently reported to have a lower 
likelihood of timely treatment receipt. Clinical charac-
teristics for comorbidities and clinical subtype of disease 
were associated with timely treatment receipt. Women 
with fewer comorbidities were more likely to receive 
treatment. A greater proportion of chemotherapy use 
was reported for women with hormone receptor-nega-
tive disease, and women with triple-negative disease were 
less likely to receive guideline concordant treatment.

Our findings were consistent with the wider breast 
cancer literature. Where it has been recognised, increas-
ing age has been associated with a number of disparities. 
These have included lower screening rates, increased 
likelihood of advanced disease at diagnosis, reduced like-
lihood for treatment and opportunities for participation 
in clinical trials than younger women [55]. It has also 
been reported that older women are less likely to receive 
guideline concordant treatment, and the prevalence of 
ageist attitudes may impact the treatment that older 
women with breast cancer receive [56, 57]. Further sys-
tematic review evidence has suggested that older people 
are less likely to receive radical treatment disease [55].

Similarly for race and ethnicity, our review found that 
those of non-White origin were less likely to receive 
treatment in a less timely manner. This is consistent with 
the literature which has demonstrated previous dispari-
ties in relation to race and ethnicity [58]. This is both 
indirectly where race and ethnicity interact with other 
variables such as education, employment, housing and 
overall socioeconomic status and directly where these 
confounding variables have been subject to control and 
adjustment, through statistical analysis. This has been 
further reported in the literature for early breast cancer 
with the potentially confounding relationship between 
race and tumour and treatment heterogeneity [59].

Our findings provided new insights from the evidence 
for geographical disparities in the timely receipt of SACT 
for women with an SBC diagnosis which has previously 
remained unknown. We interpreted our findings within 
the context of a patient-centred framework for access 
[12]. This provided a useful interpretation of our review 
findings in terms of the impact of geographical location 
on dimensions of service accessibility related to availabil-
ity and accommodation and the interface with women’s 
ability to seek and reach health care impacted by their 
sociodemographic and living environment. This offered a 
useful theoretical interpretation of our main findings.

Limitations
A number of limitations were acknowledged primar-
ily related to the evidence included in the review. High 
levels of heterogeneity existed within and between stud-
ies in terms of factors reported which were associated 
with treatment receipt and time to treatment. Outcomes 
for time to treatment were not defined and measured 
consistently, and there were differences in the definition 
and measurement of outcomes for treatment receipt. 
This presented a particular challenge in the synthesis of 
these studies. Differences in reported outcomes and how 
these were measured at an individual study level also pre-
sented challenges in synthesis and precluded statistical 
meta-analysis.

There was significant variation in individual studies in 
terms of the number and proportion of women included 
with an advanced secondary breast cancer diagnosis. This 
presented challenges in terms of consistent data extrac-
tion despite the use of a uniform approach as part of 
the review methodology. This also presented challenges 
for the synthesis of studies in particular the weighting 
applied to the narrative. Study quality was assessed as low 
to moderate which may have had an impact on the over-
all findings from a methodological perspective. Further-
more, included studies were drawn from international 
populations which may have affected generalisability 
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given the context-specific nature of geographic access to 
health care.

The published review protocol was developed and 
reported to conduct a mixed-method review. However, 
no qualitative studies were identified for inclusion. On 
this basis, it was also not possible to address the objective 
to explore women and clinicians experience of access and 
treatment receipt for secondary breast cancer. This also 
necessitated amendment to the published protocol for 
assessment of methodological quality and risk of bias and 
data analysis and synthesis.

Implications for practice, policy and future research
Our findings have a number of practical implications. 
Acknowledging the existence and understanding the 
complex nature of variation are fundamental to the 
development of appropriate strategies to address this 
in practice. Addressing unwarranted variation which 
has arisen from geographical disparity and place of care 
would require intervention at a strategic level from ser-
vice commissioners and providers. This would need to 
consider the potential interaction and confounding rela-
tionship with wider social issues. A key consideration at 
all levels would be improvement in the availability and 
quality of routinely collected ‘real-world’ data to evidence 
the extent of variation. This could then be used in a more 
targeted way to support the development of initiatives 
aimed at reducing unwarranted variation. To address 
sociodemographic variation, a range of approaches may 
be required. These could include the development and 
piloting of targeted interventions to improve cultural 
competency for those groups most affected [60]. Clini-
cal variation may require a range of strategies aimed 
at better engaging clinicians in the implementation of 
evidence-based treatment recommendations, guideline 
concordance and shared decision-making for preference 
sensitive care [61].

The review identified an overall lack of qualitative 
research into the experience of women and clinicians 
in terms of treatment access and receipt. This requires 
addressing with future research required in this area. 
Geographical variation requires further careful investiga-
tion which needs to address the interaction between geo-
graphical location and place of care. This is particularly 
important given recent policy initiatives for the greater 
centralisation of specialist cancer services and the recent 
parliamentary calls for a National Secondary Breast Can-
cer audit which will begin to identify and address some of 
the issues identified in the review [62].

The review also demonstrated a requirement for fur-
ther epidemiological research using consistent, valid 

and reliable measures of exposure and outcome. This is 
required to provide a clear focus on the needs of women 
with a secondary diagnosis in relation to treatment 
receipt and will offer a more valid and reliable insight into 
specific issues for this group of women whose treatment 
needs have become increasingly complex. In particular, 
work to examine the role of clinical subtype of disease 
and treatment receipt as guideline concordance is guided 
by clinical subtype, and this is of particular importance in 
the era of personalised medicine.

Conclusion
Our review was the first of its kind to identify and inves-
tigate the broad range of factors associated with timely 
receipt of SACT for women with SBC. We identified vari-
ation associated with geographical location and place of 
care. This was identified as a potential interaction effect 
which adds to the existing literature in this area and 
requires further exploration in future research and at a 
strategic and policy level. Findings should however be 
interpreted with a degree of caution due to the limita-
tions identified. Further research is required to address 
these limitations.
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