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abstract

PURPOSE Despite a large volume of research, breast cancer survivors continue to experience high levels of
unmet need. To better understand the breadth of evidence, wemapped systematic review-level evidence across
cancer survivorship domains and outcomes and conducted network analyses of breast cancer survivorship care
interventions.

METHODS Umbrella review methodology was used to identify published systematic reviews reporting on sur-
vivorship care interventions for breast cancer survivors. Included reviews were mapped against domains and
health care outcomes as specified by the Cancer Survivorship Quality Framework, and network analyses were
conducted to determine the extent of clustering of reviews, and connectivity across domains and outcomes.

RESULTS Of 323 included reviews, most focused on management of physical (71.5%) or psychologic (65.3%)
effects, health-related quality of life (55.1%), and physical activity (45.2%). Few focused on financial/
employment effects, chronic conditions, health care delivery domains, or health service use or cost out-
comes. Network analysis indicated 38.6% of reviews were connected to a single domain, 35.0% to two domains,
and 16.5% to three domains, indicating a relatively siloed nature of research, with greater community clustering
between health care delivery domains but limited connection between these and the other domains. Reviews
published between 2011 and 2021 were more likely to examine financial toxicity and chronic conditions, but
these domains remained under-represented compared with physical and psychologic effects.

CONCLUSION Despite vast volume of breast cancer survivorship intervention research, systematic review-level
research is unevenly distributed, siloed, and with significant gaps in key domains and outcomes. Assessment of
evidence gaps in primary research and strategic planning of future research, in consultation with survivors, is
needed.
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INTRODUCTION

Breast cancer is the most common type of cancer
globally,1 and one most frequently researched.2

However, despite the large volume of evidence,
breast cancer survivors continue to experience high
levels of unmet needs,3-5 highlighting a gap between
research and improvement of outcomes, either be-
cause of interventions not addressing relevant needs
or not being translated into practice.6 Survivorship
interventions in prostate and colorectal cancers have
been systematically reviewed against survivorship care
guidelines, and have identified gaps and priorities for
future research.7,8 No such review has been con-
ducted for breast cancer.

The large volume of research in breast cancer survi-
vorship poses a challenge to data synthesis. The
analysis needs to capture both the breadth and di-
versity of evidence across different interventions and

outcomes, and to provide insights regarding con-
nections between them and any gaps that may explain
the evidence-translation gap. This study combined two
approaches: mapping the existing systematic review-
level evidence against the Quality of Cancer Survi-
vorship Care Framework9 and network analysis.10 In
combining these two approaches, the study aimed to
(1) examine the evidence in a systematic way that
aligns with best practice survivorship care, (2) assess
distribution of and gaps in evidence, and (3) examine
connections/overlap between domains and between
outcomes.

METHODS

We undertook a systematic search of MEDLINE,
Embase, CINAHL, PsycInfo, Scopus, and Cochrane
Database of Systematic Reviews, from database in-
ception to April 2021, using text words and subject
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headings relating to breast cancer; cancer survivors; and
survivorship/cancer care terms (Data Supplement, online
only). Screening was performed using Covidence Soft-
ware11 by two independent reviewers (E.B.K., O.P.G., or
R.K.). Conflicts were resolved by a third reviewer (B.K.).

Studies were eligible if they included (1) a published
systematic review, with or without meta-analysis; (2) an
intervention for breast cancer survivors (if the study re-
ported on mixed participant types, outcomes for breast
cancer survivors needed to be analyzed separately);
(3) interventions were aiming to improve survivorship
outcomes and delivered in addition to cancer treatment;
and (4) were available in full text in English. Because of
discrepancies between studies in what was described as a
systematic review, we defined inclusion criteria according
to the Cochrane Collaboration, in that a systematic review
attempts to synthesize all the empirical evidence that fits
prespecified eligibility criteria and uses explicit, systematic
methods that are selected with a view to minimizing bias12;
thus, reviews were only considered systematic if they
searched more than one database and reported on sys-
tematic methodology in a defined text section.

Framework Mapping

Included systematic reviews/meta-analyses were mapped
against the domains and outcomes included in the Quality
of Cancer Survivorship Care Framework (Table 1)9 and
categorized according to the type of intervention. The
framework includes five domains of cancer survivorship
care, four contextual domains, and specifies four health
care outcomes. The framework components are derived on
the basis of principles of survivorship care dating back to
the Institute of Medicine report in 2005,13 making it a
relevant tool for systematic mapping of survivorship evi-
dence. Reviews of interventions mapped within the sur-
veillance and management of psychosocial effects domain

of survivorship care were classified as addressing the
psychologic, employment/financial, and/or interpersonal
subdomains of psychosocial survivorship care. Where re-
views examined outcomes pertaining to more than one
domain of survivorship care, the review paper was cate-
gorized under all relevant domains and outcomes. Cate-
gories of interventions included physical activity;
pharmacologic, complementary, and alternative medicine,
psychotherapeutic or counseling; and telehealth/digital
health interventions. Data synthesis specified the num-
ber of systematic reviews/meta-analyses examining iden-
tified intervention types within each and across all
domain(s), and the number of reviews/meta-analyses ex-
amining each outcome within each and across all do-
main(s). We also extracted the number of studies in each
review, number of breast cancer survivors (if specified),
year of publication, and country of origin. Degree of overlap
between primary studies was not assessed.

Network Analysis

Network analysis allows for the quantification of the
strength of connection between domains and outcomes,
thus providing insights into the relationships between ev-
idence.10 We created two bipartite networks with network
nodes represented by the domains and papers (network 1)
and outcomes and papers (network 2), as mapped against
the framework. For each network, we generated a network
graph representing the nodes and the papers attributed to
each node. We assessed network connectivity by calcu-
lating the degree distribution of each node (ie, number of
other nodes that each node connected to). We also de-
termined the number of communities (subset of nodes
within the graph such that connections between the nodes
in each community are denser than connections with the
rest of the network) in each network and the resulting
modularity of the network (extent to which the network is

CONTEXT

Key Objective
As cancer survivorship research grows, it is important to understand where evidence exists and gaps remain. This study

mapped 323 systematic reviews of breast cancer survivorship interventions across domains and outcomes as specified
by the Quality of Cancer Survivorship Care Framework. We also conducted a network analysis analyzing distribution and
connectivity between domains.

Knowledge Generated
The distribution of domains and outcomes was uneven with the majority of reviews focusing on management of physical

and/or psychologic effects and quality-of-life outcomes. Fewer addressed management of financial/employment effects
and chronic conditions, or cost and health service outcomes. We observed a modest level of connectivity across domains
and outcomes.

Relevance
This mapping and network analysis of a large volume of evidence allowed identification of areas that are well represented to

inform translation into clinical practice. Moreover, it informs future research planning in areas that are under-represented
or siloed.
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divided into different communities). To assess changes in
the focus and volume of survivorship research over time, we
undertook additional network analyses across two separate
time periods: 1997-2010 and 2011-2021.

All network analyses were performed using Python (version
3.8.8). The network graphs were generated using the
NetworkX library (version 2.5). We used Clauset-Newman-
Moore greedy modularity maximization from within the
network.algorithms.community API library in Python to
determine the network communities. The information on
the modularity and degree of the nodes were also extracted
from the NetworkX objects.

RESULTS

After removal of duplicates, 7,282 individual records were
screened, which resulted in 323 included systematic re-
views, 176 (54.5%) of which reported meta-analyses (Fig 1
and Data Supplement). The reviews were published from
1997 to 2021: one (0.3%) before 2000, 29 (9.0%) from
2000 to 2009, 226 (70.0%) from 2010 to 2019, and 67
(20.7%) from 2020 onward. The reviews reported on data
ranging from two to 610 primary studies (median 13), with
51 reviews reporting on mixed populations with breast
cancer survivor data analyzed and presented separately
and included between 56 and 16,002 breast cancer sur-
vivors as participants (median, 1,067). The majority of
reviews originated from China and the United States
(n 5 58; 18.0% and n 5 56, 17.3%, respectively), as well
as the United Kingdom (n 5 27; 8.4%); 229 (70.9%)
originated from countries with high-income economies.14

Framework Mapping

The results of mapping of evidence against the domains
and outcomes of the framework and intervention types are

summarized in Table 2 and the Data Supplement. Themost
represented domains included surveillance and manage-
ment of physical effects (n5 231; 71.5%) and surveillance
and management of psychosocial effects (n 5 212;
65.6%), particularly psychologic (n 5 211; 65.3%). The
most common intervention type was physical activity
(n 5 146; 45.2%) followed by psychologic/psychosocial
interventions (n 5 67; 20.7%). A total of 200 reviews
(61.9%) examined at least one health care outcome,
predominantly health-related quality of life/function
(n 5 178; 55.1%). Few reviews mapped against surveil-
lance and management of chronic health care conditions
(n 5 7; 2.1%) and surveillance and management of
financial/employment effects domains (n 5 6; 1.9%), or
cost of care (n 5 8; 2.5%) and hospitalization/use of
emergency services outcomes (n 5 5; 1.5%).

Network Analysis

Figure 2 shows the bipartite network graph for the 11 do-
mains and 323 reviews. The degree of the nodes, which
shows the connectedness of the domains and reviews,
ranged from 1 to 231; surveillance and management of
physical effects was the largest hub, with connections to 231
reviews. The highest number of connections between do-
mains (ie, the number of reviews connecting to both do-
mains) was observed between surveillance andmanagement
of physical effects, and surveillance and management of
psychologic effects (151 connecting reviews). Of the 323
reviews, 129 (39.9%) had degree 1, indicating connection to
one domain, 117 (36.2%) had degree 2, indicating con-
nection to two domains, and 55 (17.0%) had degree 3, in-
dicating connection to three domains; thus, 93.1% of the
reviews were connected to one to three domains (for details
regarding node degree and degree distribution of each re-
ported network, see the Data Supplement.)

The community cluster algorithm identified five separate
communities, with a modularity of 0.341 demonstrating a
considerable level of clustering. We found larger commu-
nities composed of (1) the physical effects domain alone
(n 5 111 reviews), (2) the psychologic and interpersonal
effects domains (n5 96 reviews), and (3) health promotion
and chronic conditions domains (n 5 77 reviews). The
smaller domains (prevention and surveillance of recur-
rence and new cancers, communication and decision
making, clinical structure, patient/caregiver experience,
and care coordination) clustered together as a single
community (n 5 34 reviews), and many of the papers
within this community were connected to more than one of
the other domains within this community (Data Supple-
ment). The financial/employment effects domain formed a
community consisting of five reviews, all of which were
connected to at least one other domain.

Figure 3 shows the bipartite network graph for the four
health care outcomes across the 200 reviews examining
these outcomes. The degree of nodes ranged from 1 to

TABLE 1. The Quality of Cancer Survivorship Care Framework
Domains and Health Care Outcomes

Domains of cancer survivorship care pertaining to cancer and its treatment
Prevention and surveillance for recurrence and new cancers
Surveillance and management of physical effects
Surveillance and management of psychosocial effects

Psychologic
Interpersonal
Financial/employment

Domains of cancer survivorship care pertaining to general health care
Surveillance and management of chronic medical conditions
Health promotion and disease prevention

Contextual domains of health care delivery
Clinical structure
Communication/decision making
Care coordination
Patient/caregiver experience

Health care outcomes
Health-related quality of life/function
Health care utilization (emergency services and hospitalisations/critical care)
Costs of care (to survivor and health care system)
Mortality (all-cause and cancer-specific)
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178; health-related quality of life/function was the largest
hub, with connections to 178 papers. Of the 200 reviews,
174 (87.0%) had degree 1, 22 (11.0%) had degree 2, and
3 (1.5%) had degree 3, thus, 99.5% of the reviews ex-
amining these outcomes were connected to one to three
outcomes.

The community cluster algorithm identified three separate
communities: (1) health-related quality of life/function
(n 5 153 reviews), (2) mortality (n 5 35 reviews), and
(3) emergency services/hospitalizations/cost (n 5 12 re-
views), with a modularity of 0.311 demonstrating a con-
siderable level of clustering. The emergency services/
hospitalizations/cost community consisted of the two
least represented outcomes, and reviews in this community
showed a high degree of connection with outcomes in other
communities.

Figures 4A and 4B depict the bipartite network graphs for
domains across the two time periods: 1997-2010 and
2011-2021, respectively, with 38 (12%) reviews in the
earlier and 285 (88%) in the later period. For both periods,
largest hubs were surveillance and management of phys-
ical effects (n5 27 reviews; n5 204 reviews, respectively)

and surveillance and management of psychologic effects
(n 5 27 reviews; n 5 184 reviews, respectively), with the
highest number of connections observed between these
two domains.

For both periods, the community cluster algorithm identi-
fied five separate communities, with modularity of 0.351
and 0.340, respectively, indicating a considerable level of
clustering. For both periods, the larger communities were
composed of (1) the physical effects (n 5 13 and n 5 99
reviews) and (2) the psychologic and interpersonal effects
(n5 11 and n5 86 reviews) domains. For 1997-2010, the
third largest community consisted of the health promotion
domain (n 5 9 reviews), whereas for 2011-2021, this
community consisted of health promotion and chronic
conditions domains (n 5 68 reviews).

Figures 4C and 4D show the bipartite network graph for
health care outcomes across the two time periods. For
1997-2010, two outcomes were represented across 27
(71.1%) reviews, whereas for 2011-2021, four outcomes
were represented across 173 (60.7%) reviews. For both
time periods, health-related quality of life/function was the
dominant outcome (n5 19 and 159 reviews, respectively),
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FIG 1. Flow of records/reviews through systematic search and screening process.
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TABLE 2. Representation of Framework Domains, Health Care Outcomes, and Intervention Types
Domain/Subdomain

Domain
Representation,

No. of Reviews (%)

Intervention Type, No. of Reviews (%) Health Care Outcomes, No. of Reviews (%)

Individual level PA Psychosocial CAMs Pharmacologic Physiotherapy
Digital/

Telehealth Othera HRQoL Mortality

Emergency
Services/

Hospitalizations Cost

Physical effects 231 (71.5) 105 (32.5) 34 (10.5) 53 (16.4) 33 (10.2) 26 (8.0) 11 (3.4) 25 (7.7) 145 (44.9) 24 (7.4) 5 (1.5) 7 (2.2)

Psychosocial effects 212 (65.6) 101 (31.3) 64 (19.8) 36 (11.1) 12 (3.7) 4 (1.2) 13 (4.0) 27 (8.4) 152 (47.1) 18 (5.6) 4 (1.2) 6 (1.9)

Psychosocial effects:
psychologic

211 (65.3) 101 (31.3) 64 (19.8) 35 (10.8) 12 (3.7) 4 (1.2) 13 (4.0) 27 (8.4) 151 (46.7) 18 (5.6) 4 (1.2) 6 (1.9)

Psychosocial effects:
interpersonal

17 (5.3) 5 (1.5) 7 (2.2) 1 (0.3) 3 (0.9) 1 (0.3) 3 (0.9) 4 (1.2) 11 (3.4) 1 (0.3) 0 (0) 1 (0.3)

Psychosocial effects:
financial/
employment

6 (1.9) 4 (1.2) 3 (0.9) 1 (0.3) 0 (0) 0 (0) 1 (0.3) 1 (0.3) 5 (1.5) 0 (0) 0 (0) 0 (0)

Health promotion 87 (26.9) 72 (22.3) 6 (1.9) 3 (0.9) 1 (0.3) 0 (0) 8 (2.5) 10 (3.1) 51 (15.8) 10 (3.1) 3 (0.9) 4 (1.2)

Recurrence and new
cancers

18 (5.6) 1 (0.3) 0 (0) 1 (0.3) 2 (0.6) 0 (0) 2 (0.6) 12 (3.7) 9 (2.8) 10 (3.1) 2 (0.6) 2 (0.6)

Chronic conditions 7 (2.2) 5 (1.5) 5 (1.5) 0 (0) 0 (0) 1 (0.3) 0 (0) 1 (0.3) 3 (0.9) 1 (0.3) 1 (0.3) 0 (0)

Context level

Patient/caregiver
experience

16 (5.0) 3 (0.9) 2 (0.6) 0 (0) 0 (0) 1 (0.3) 4 (1.2) 11 (3.4) 11 (3.4) 5 (1.5) 4 (1.2) 4 (1.2)

Clinical structure 14 (4.3) 0 (0) 2 (0.6) 0 (0) 0 (0) 0 (0) 1 (0.3) 14 (4.3) 9 (2.8) 7 (2.2) 3 (0.9) 3 (0.9)

Communication/
decision making

14 (4.3) 2 (0.6) 4 (1.2) 0 (0) 0 (0) 0 (0) 2 (0.6) 13 (4.0) 11 (3.4) 2 (0.6) 2 (0.6) 3 (0.9)

Care coordination 14 (4.3) 1 (0.3) 3 (0.9) 0 (0) 0 (0) 0 (0) 2 (0.6) 12 (3.7) 11 (3.4) 7 (2.2) 3 (0.9) 4 (1.2)

Total 323 (100.0) 146 (45.2) 67 (20.7) 56 (17.3) 35 (10.8) 26 (8.0) 15 (4.6) 47 (14.6) 178 (55.1) 40 (12.4) 8 (2.5) 5 (1.5)

Abbreviations: CAMs, complementary and alternative medicines; HRQoL, health-related quality of life; PA, physical activity.
aIncludes adherence, dietary, multidisciplinary/multidimensional rehabilitation, patient navigation, peer support, return to work/employment information/education, screening/follow-up, self-

management support, specialist nurse, and survivorship care plan interventions, and reviews not specifying intervention types (eg, review of coping and review of supportive care).
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and mortality the second most represented (n5 13 and 27
reviews, respectively). For 1997-2010, 22 (81.5%) reviews
had degree 1 (connection to a single outcome) and five
(18.5%) reviews had degree 2 (connection to both out-
comes). The community cluster algorithm identified the two
outcomes as two separate communities with a modularity of
0.343 (moderate level of clustering). For 2011-2021, the
highest number of connections between outcomes was
observed between health-related quality of life/function and
mortality (115 reviews). Of the 173 reviews in the network,
152 (87.9%) had degree 1 and 17 (9.8%) had degree 2. The
community cluster algorithm identified three separate
communities, with a modularity of 0.282 demonstrating
reasonable clustering. The largest community was health-

related quality of life/function alone (n 5 159 reviews) and
the second largest contained the emergency services use/
hospitalizations and mortality health care outcomes (n5 29
reviews). Cost formed a separate community (n5 8 reviews).

Figure 5 depicts domain and outcome degree and relative
inclusion across the two time periods, indicating similarity
of distribution of domains and outcomes across the two
time periods.

DISCUSSION

This network analysis of interventions for survivors of breast
cancer demonstrates growth and high volume of review-
level evidence. However, despite the vast volume of

["PHYS"] ["PSYC", "INTP"] ["CHRC", "HPRM"] ["CLIN", "CCOO", "PEXP", "PREV", "COMM"] ["EMPL"]

Communities

FIG 2. A bipartite domains/reviews network graph depicting the five communities across the 11 domains and
323 review papers. CCOO, care coordination; CHRC, surveillance andmanagement of chronic conditions; CLIN,
clinical structure; COMM, communication and decision making; EMPL, surveillance and management of fi-
nancial/employment effects; HPRM, health promotion and disease prevention; INTP, surveillance and man-
agement of interpersonal effects; PEXP, patient/caregiver experience; PHYS, surveillance and management of
physical effects; PREV, prevention and surveillance of recurrence and new cancers; PSYC, surveillance and
management of psychologic effects.
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research, the breadth of review-level evidence is unevenly
distributed, siloed, and displays gaps in clinically important
domains and outcomes. The 323 systematic reviews fo-
cused on physical (71.5%) or psychologic (65.6%) effects
and health-related quality of life (55.1%). Fewer reviews
addressed prevention and surveillance of recurrence and
new cancers (5.6%), interpersonal effects (5.3%), man-
agement of chronic medical conditions (2.1%), or financial/
employment issues (1.9%). Likewise, few reviews exam-
ined contextual domains pertaining to health care delivery,
such as patient-caregiver experience (5.0%), clinical
structure, care coordination, and communication or deci-
sionmaking (all 4.3%). Analysis of reviews before 2011 and
from 2011 onward demonstrated better representation of
smaller domains in the latter years, possibly reflecting
growing recognition of their importance in cancer survi-
vorship research. For example, the growing focus on fi-
nancial toxicity coincides with the 2013 Institute of
Medicine report, which highlighted cost as a concern for

survivors.15 However, we found that relative distribution and
connectivity of domains and outcomes remained similar
across the two time periods, with greater focus on physical
and psychologic effects, likely reflecting priorities of cancer
survivors and researchers.16,17

Our results share similarities with reviews of colorectal and
prostate cancer, which have shown gaps related to cancer/
recurrence surveillance and care coordination, and iden-
tified minimal evidence relating to management of chronic
conditions.7,8 Our study identified specific gaps in man-
agement of chronic conditions and additional gaps in
management of financial/employment issues for breast
cancer survivors. These findings may reflect our mapping
against the Quality of Cancer Survivorship Care Framework,
which places more emphasis on these concerns than the
survivorship guidelines that other reviews used as a
comparator. It is also likely that current systematic review-
level evidence lags behind in reflecting emergent issues for

["HRQOL"] ["MORT"] ["COST", "ESHP"]

Communities

FIG 3. A bipartite outcome/reviews network graph showing the three communities across the four health care
outcomes and 323 review papers. COST, cost of care; ESHP, emergency services use/hospitalizations; HRQOL,
health-related quality of life/function; MORT, mortality.
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cancer survivors, which may be addressed in primary studies
but have not yet been captured in a systematic review. Breast
cancer survivors experience high levels of comorbidity18 and
financial toxicity,19 both of which result in inferior outcomes20-22

including mortality.22-24 Management of chronic/comorbid

conditions and financial/employment effects are also increas-
ingly recognized as research priorities of cancer survivors,16,25

underscoring the importance of these relatively under-
represented areas. Also evident from our review and less ap-
parent in the colorectal and prostate reviews were gaps in

2011-2021

["HRQOL"] ["MORT", "ESHP"] ["COST"]

Communities

1997-2010

["HRQOL"] ["MORT"]

Communities

2011-2021

["CCOO", "PEXP", "PREV", "CLIN", "COMM"] ["EMPL"]["PHYS"] ["INTP", "PSYC"] ["HPRM", "CHRC"]

Communities

1997-2010

["COMM","CCOO", "CLIN", "PEXP", "PREV"] ["EMPL"]["PHYS"] ["PHYS"] ["HPRM"]

Communities

C D

A B

FIG 4. (A, B) Bipartite domains/reviews and (C, D) health care outcomes/reviews network graphs depicting communities across the 11 domains and
included reviews and four health care outcomes and included reviews, for 1997-2010 and 2011-2021 time periods. CCOO, care coordination; CHRC,
surveillance and management of chronic conditions; CLIN, clinical structure; COMM, communication and decision making; COST, cost of care; EMPL,
surveillance and management of financial/employment effects; ESHP, emergency services use/hospitalizations; HPRM, health promotion and disease
prevention; HRQOL, health-related quality of life/function; INTP, surveillance andmanagement of interpersonal effects; MORT,mortality; PEXP, patient/
caregiver experience; PHYS, surveillance and management of physical effects; PREV, prevention and surveillance of recurrence and new cancers;
PSYC, surveillance and management of psychologic effects.
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research examining cost and health service use, both of which
are explicitly identified in the framework and likely to influence
the uptake of these interventions into clinical practice.

Our research shows that systematic reviews focusing on the
most represented domains were frequently siloed in
addressing a single domain, with more connections ob-
served between the less represented domains. Specifically,
health care delivery domains clustered in one community
with the domain of prevention and surveillance for recur-
rence and new cancers. By contrast, interventions in other
domains did not focus as much on the contextual (health
system) domains, which may contribute to their limited
translation into current clinical practice. Greater connection
between the prevention and surveillance for recurrence and
new cancers domain and domains relating to contextual
health care delivery may also reflect that surveillance and
follow-up tends to be part of core oncology services, whereas
other aspects of survivorship care such as management of
psychologic effects, health promotion, and care for comorbid
conditions tend not to be as integrated into oncology ser-
vices, with survivorship care historically commencing after
acute treatment is completed.

The limited connectivity of the domains and outcomes
may also reflect a focus on a single disease or problem/
symptom as is commonly adopted in health care inter-
ventions.26 However, evidence increasingly demonstrates
that cancer survivors frequently experience multiple

concerns spanning various dimensions of health that
need addressing.5 Patients with cancer report to experi-
ence an average of 11 concurrent symptoms,27 leading to
growing interest in the symptom complexes or clusters.28

With more than 300 reviews on survivorship interventions,
there is no shortage of high-level evidence to improve
outcomes for survivors of breast cancer but the continuing
unmet needs of breast cancer survivors suggest a translation
gap between published evidence and clinical practice.5,29

Our research provides several insights into potential con-
tributors to the evidence-implementation gap, including (1)
lack of evidence for some domains, and (2) lack of focus on
outcomes critical to implementation (ie, health care utili-
zation and costs). Future research on interventions for breast
cancer survivors should aim to fill identified gaps,30 be in-
formed by survivor needs/priorities,16 and integrate imple-
mentation science methodology into the research design.6,31

Our study presents a novel methodology that enables a
detailed analysis of complex data set that could be applied
in other areas of health care delivery. We were able to
capture both the breadth and diversity of evidence across
different types of interventions and outcomes and provide
insights into connections and gaps between them. How-
ever, our findings need to be interpreted in light of the study
limitations. The framework against which we mapped the
evidence was recently developed and may not adequately
reflect the earlier priorities of survivorship care, although
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the included domains are based on principles of survi-
vorship care dating back to the seminal 2005 Institute of
Medicine report.13 We examined interventions at the sys-
tematic reviews/meta-analyses level and did not examine
categorization of domains and outcomes in the primary
papers. We may also be missing more recently published
interventions that may have not yet been included in
systematic reviews. Because of the large number of re-
views, with a median of 13 interventions (range, 2-610
interventions), we were not able to assess for potential

overlap of primary papers. Although such overlap is pos-
sible, we do not believe that it alters the current findings and
implications.

In conclusion, despite the vast volume of breast cancer survi-
vorship intervention research, systematic review-level research is
unevenly distributed, siloed, and with significant gaps in clini-
cally important domains andoutcomes. Assessment of evidence
gaps in primary research and strategic planning of future re-
search, in consultation with cancer survivors, is needed.

AFFILIATIONS
1Flinders Health and Medical Research Institute, Flinders University,
South Australia, Australia
2Department of Pulmonary Disease, Amsterdam University Medical
Centre, Amsterdam, the Netherlands
3Brigham and Women’s Hospital, Harvard Medical School, Boston, MA

CORRESPONDING AUTHOR
Emma B. Kemp, PhD, Flinders Health and Medical Research Institute,
Flinders University, GPO Box 2100, Adelaide, South Australia 5252,
Australia; e-mail: emma.kemp@flinders.edu.au.

PRIOR PRESENTATION
Presented at the Clinical Oncology Society of Australia Annual Scientific
Meeting (virtual), November 11-13, 2020, and at the 22nd World
Congress of Psycho-oncology and Psychosocial Academy (virtual), May
26-29, 2021.

SUPPORT
Supported by a Primary Care Collaborative Cancer Clinical Trials Group
(PC4) Training Award.

AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF
INTEREST
Disclosures provided by the authors are available with this article at DOI
https://doi.org/10.1200/JCO.21.02015.

AUTHOR CONTRIBUTIONS
Conception and design: Emma B. Kemp, Olaf P. Geerse, Larissa
Nekhlyudov, Bogda Koczwara
Collection and assembly of data: Emma B. Kemp, Olaf P. Geerse, Reegan
Knowles, Leila Mohammadi, Larissa Nekhlyudov, Bogda Koczwara
Data analysis and interpretation: Emma B. Kemp, Olaf P. Geerse, Richard
Woodman, Larissa Nekhlyudov, Bogda Koczwara
Manuscript writing: All authors
Final approval of manuscript: All authors
Accountable for all aspects of the work: All authors

REFERENCES
1. Sung, H, Ferlay, J, Siegel, RL, et al: Global Cancer Statistics 2020: GLOBOCAN estimates of Incidence and mortality worldwide for 36 cancers in 185 countries.

CA Cancer J Clin 71:209-249, 2021

2. Rowland JH, Gallicchio L, Mollica M, et al: Survivorship science at the NIH: Lessons learned from grants funded in fiscal year 2016. J Natl Cancer Inst 111:
109-117, 2019

3. Burg MA, Adorno G, Lopez ED, et al: Current unmet needs of cancer survivors: Analysis of open-ended responses to the American Cancer Society Study of
Cancer Survivors II. Cancer 121:623-630, 2015
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