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Implications
Practice: Most efforts to increase uptake of 
evidence-based practice in cancer treatment 
have not leveraged insights from behavioral eco-
nomics, presenting an opportunity to learn rap-
idly to improve equitable implementation of 
evidence-based care.

Policy: Expanding the focus of implementation 
science in cancer control to understand how 
outer setting factors influence the effectiveness 
of behavioral economics informed approaches to 
equitable implementation.

Research: There are four strategic areas to ad-
vance implementation research in cancer care 
delivery: (1) leveraging insights from behav-
ioral economics; (2) applying rapid bidirectional 
approaches to fail fast and learn quickly; (3) 
identifying mechanisms through which imple-
mentation strategies work using mixed methods; 
and (4) understanding and addressing health dis-
parities by incorporating a health equity lens into 
implementation science.

1Department of Family Medicine 
and Community Health, University 
of Pennsylvania, Philadelphia, PA 
19104, USA
2Department of Biostatistics, 
Epidemiology, and Informatics, 
University of Pennsylvania, 
Philadelphia, PA 19104, USA
3Penn Center for Cancer Care 
Innovation, Abramson Cancer 
Center, University of Pennsylvania, 
Philadelphia, PA 19104, USA
4Leonard Davis Institute of 
Health Economics, University of 
Pennsylvania, Philadelphia, PA 
19104, USA
5Department of Psychiatry, 
University of Pennsylvania, 
Philadelphia, PA 19104, USA
6Department of Medical Ethics 
and Health Policy, University of 
Pennsylvania, Philadelphia, PA 
19104, USA
7Department of Medicine, 
University of Pennsylvania, 
Philadelphia, PA 19104, USA
8Penn Implementation Science 
Center at the Leonard Davis 
Institute (PISCE@LDI), University 
of Pennsylvania, Philadelphia, PA 
19104, USA
9Center for Health Incentives and 
Behavioral Economics (CHIBE), 
University of Pennsylvania, 
Philadelphia, PA 19104, USA

Tremendous discoveries across the cancer control 
continuum over the past two decades have the po-
tential to dramatically improve cancer care and 
outcomes now and in the future [1]. For example, 
following decades of cervical cancer research, the 
highly effective human papillomavirus (HPV) vac-
cine became the first cancer prevention vaccine re-
commended for routine immunization in 2006 and 
now stands as a cornerstone for the elimination of 
cervical cancer worldwide [2–4]. In 2013, supported 
by findings from the National Lung Screening Trial 
[5], the United States Preventive Services Task Force 
and other professional organizations first recom-
mended annual lung cancer screening for high-risk 
adults, providing the opportunity to dramatically 
reduce lung cancer mortality through early detec-
tion [6–10]. In 2017, after over 50 years of basic and 
clinical research, the FDA approved two CAR T-cell 
therapies, a novel form of immunotherapy that har-
nesses the power of patients’ own immune cells to 
treat cancer [11–13]. Each of these revolutionary 
discoveries (and the many others not listed) are the 
result of many years of innovative research, multi-
disciplinary collaboration, and billions of research 
dollars used to establish the necessary evidence to 
warrant translation into practice [14].

Despite these remarkable scientific discoveries, 
there is a major “last mile” problem that threatens 
their promise. National uptake of HPV vaccination 
remains at 54% [15] and less than 10% of eligible 
adults in the USA receive lung cancer screening, 
suggesting a major implementation failure [16]. 
Although early, access to CAR T-cell and other 
forms of immunotherapy have been differentially 
available to individuals based on race and insurance 
[17, 18], and questions remain regarding cost-effect-
iveness [19–21]. Each of these revolutionary discov-
eries and their subsequent suboptimal integration 
into practice highlight the pressing question of how 
best to implement new evidence-based practices—
and de-implement outdated practices [22–24]—amid 
burgeoning discoveries in cancer research. It is not 
enough to discover. The same attention and re-
sources given to discovery must be focused on how 
best to equitably implement our scientific discov-
eries to achieve the promise of these evidence-based 

practices on cancer care delivery and outcomes [25, 
26].

Historically, the path from evidence to practice in-
tegration is as long as the time needed to develop 
these discoveries, resulting in delayed and missed 
opportunities to translate evidence into improved 
outcomes at the individual and population level. 
While much has been learned in the last two dec-
ades, there remain persistent challenges and inequi-
ties in the translation of evidence-based practice into 
care, with a 2021 review indicating that the 17-year 
gap has only been reduced to 15-years in cancer con-
trol [27, 28]. The rapidly growing field of implemen-
tation science offers frameworks and methods that 
can help to advance practice integration of these and 
future discoveries that are likely to emerge over the 
next decade [29].

In the last two decades, there has been a substan-
tial growth of dissemination and implementation re-
search [29, 30]. This is reflected by an increase in 

applyparastyle "fig//caption/p[1]" parastyle "FigCapt"
applyparastyle "fig" parastyle "Figure"
applyparastyle "article/front/article-meta/contrib-group/affiliation/aff " parastyle "Affiliation"

Four strategic areas to advance equitable implementation of 
evidence-based practices in cancer care
Katharine A. Rendle,1,2,3,4,  Rinad S. Beidas3,4,5,6,7,8,9 

Correspondence to: KA Rendle, 
katharine.rendle@pennmedicine.
upenn.edu

Cite this as: TBM 
2021;11:1980–1988
https://doi.org/10.1093/tbm/ibab105

© The Author(s) 2021. Published by 
Oxford University Press on behalf of 
the Society of Behavioral Medicine.

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-7761-8728
mailto:katharine.rendle@pennmedicine.upenn.edu?subject=
mailto:katharine.rendle@pennmedicine.upenn.edu?subject=


COMMENTARY/POSITION PAPER

TBM page 1981 of 1988

the support of implementation science across the 
National Institutes of Health (NIH) and the National 
Cancer Institute (NCI) in particular [31]. The NIH 
has made translational and implementation science 
a priority through increased training and funding 
initiatives including the development of the Clinical 
and Translational Science Awards in 2006 and the 
development of the Training in Dissemination and 
Implementation Research in Health (TIDIRH) in 
2011 [32]. At the NCI, 71 grants have been funded 
between 2006 and 2019 in implementation science. 
The majority of funded proposals focused on pre-
vention (46%) and screening (46%) and few studies 
examining treatment (13%) and survivorship (15%) 
[33]. In addition to these investigator-driven grants, 
there have been several large-scale efforts sup-
ported by the Cancer Moonshot and the 2021 NCI 
Strategic Plan, which explicitly called for increased 
integration and funding for implementation science 
into cancer research [34]. These include three large 
research networks: Accelerating Colorectal Cancer 
Screening and follow-up through Implementation 
Science (ACCSIS; https://healthcaredelivery.
cancer.gov/accsis), Improving the Management of 
Symptoms during and following Cancer Treatment 
(IMPACT; https://healthcaredelivery.cancer.gov/
impact), and most recently the Implementation 
Science Centers in Cancer Control (ISC3; https://
cancercontrol.cancer.gov/is/initiatives/isc3). ISC3 
includes seven Centers to support the rapid imple-
mentation of evidence-based strategies across the 
cancer control continuum with a focus on health 
equity [35]. These multipronged efforts reflect a tre-
mendous opportunity to simultaneously advance 
the field of implementation science and cancer care.

In this commentary, building upon the work 
across the field and drawing on our Penn ISC3, we 
outline four strategic areas that can dually improve 
cancer control and the science of implementation. 
First, strategies from behavioral economics—par-
ticularly those that can “nudge” individuals to 
make evidence-based choices [36, 37]—have not 
been applied widely within implementation sci-
ence or cancer care, despite the success of these 
approaches in other clinical contexts [36, 38–41]. 
There is an untapped opportunity to leverage the 
rich literature from this burgeoning field, which 
bridges economics and psychology to elucidate how 
to leverage underlying cognitive biases to shape pa-
tient and clinician behaviors [42]. Second, imple-
mentation science has not yet widely applied rapid 
bidirectional approaches to “fail fast and learn 
quickly” in the search for effective implementation 
strategies [43, 44]. In the context of healthcare, 
where clinical workflows, payment models, and 
policies are rapidly changing, advancing these 
approaches within the field is key to achieving 
the promise of learning healthcare systems [45]. 
Third, efforts to identify the mechanisms through 

which implementation strategies improve the use 
of evidence-based practices are in their infancy, 
particularly with regard to the integration of mixed 
methods approaches [46–48]. Fourth, for the field 
to truly have equitable reach and impact at the 
population health level, implementation science 
must seek to understand and address persistent 
existing health inequities, and prioritize health 
equity by eliminating health disparities driven by 
social and structural determinants [49–52]. The 
continuous and iterative flow of data, ideas, and 
resources from and to and to and from the people, 
places, and systems we with work can help the field 
to rapidly identify and target persistent inequities. 
As such, similar to cancer research, implementa-
tion science is in a critical period of refocusing, 
sharpening, and innovation.

BEHAVIORAL ECONOMICS
Implementation science largely started as a field of 
“trial and error,” often lacking theoretical rationale 
for the specific choice of implementation strategies 
[53], and focused on testing more broad or passive 
strategies such as consensus statements, guidelines, 
and trainings [47]. However, early empirical studies 
found that suggested passive or atheoretical strat-
egies did not generally result in effective behavior 
change [54–56]. Over the past decade, implementa-
tion science has rapidly expanded into a robust sci-
entific field, with over 150 conceptual frameworks 
[57], identification of over 600 implementation de-
terminants [58], and well-defined implementation 
outcomes [59]. However, forward development of 
the field has also been hindered by certain key as-
sumptions including those regarding how individ-
uals make behavioral decisions that are rooted in a 
rational model of decision-making [60, 61].

A growing body of research from behavioral eco-
nomics challenges the assumption that individuals 
make decisions “rationally”—or that individuals, 
given their preferences and resource restraints, will 
make decisions that maximize individual benefit 
and satisfaction. In contrast, behavioral economics 
argues that people often behave in predictably “ir-
rational” yet modifiable ways, guided by emotion, 
cognitive biases, and common heuristics when 
making decisions [62]. Rooted in both neoclassical 
economics and cognitive and social psychology, be-
havioral economics includes a set of models and 
frameworks that recognize the complexity under 
which individuals tend to make decisions. Counter 
to traditional economic theory, behavioral eco-
nomics posits that individuals (including clinicians 
and patients) do not always make decisions based 
upon complete information or to maximize ex-
pected utility in terms of personal benefit or sat-
isfaction [61]. Rather individuals make decisions 
under the constraints of “bounded rationality,” 
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due to emotion, habit, available information, time, 
and other constraints [63]. As a result, as decision-
makers, we are influenced by myriad psycho-
logical, social, cognitive, and emotional factors, 
and use a range of simplifying cognitive heuristics 
or shortcuts. Heuristics particularly relevant to med-
ical decision-making include availability bias (the 
tendency to be influenced by recent or common ex-
amples), and status quo bias (the tendency to stick with 
a current approach even if new or better approaches 
are available) [60, 64]. These heuristics can be ac-
commodated and harnessed through strategies such 
as choice architecture, which involves changing the en-
vironment to facilitate the desired (evidence-based) 
choice [65].

One of the most powerful ways to use choice 
architecture to affect behavior is through nudges, 
which involve making subtle changes to the way 
that choices are presented [66]. Nudges can take 
several forms, with differing levels of intensity and 
correspondingly effect and burden [67]. Nudges 
can range from simply framing information in a 
specific way to changing default options with sys-
tems [37]. Modifying default options is a common 
approach to increasing the frequency of the de-
sired behavior while preserving clinician and pa-
tient choice. This strategy simply sets the desired 
action as the default, such that it takes effect un-
less the decision-maker chooses to override it. In 
the context of cancer care, an example of a de-
fault option that is focused on de-implementation 
is changing the default medication for patients 
with cancer from higher to lower cost, but equally 
efficacious, medication [68]. Default options are 
a more potent approach than providing informa-
tion but may increase the burden on clinicians 
and be unfeasible or unnecessary in certain cases, 
and thus specific strategies should be tailored by 
stakeholders and context.

Several research studies in other areas of 
healthcare have shown robust results when ap-
plying principles from behavioral economics to 
modify physician and patient behavior [38, 39, 
69, 70]. However, to date, implementation science 
and behavioral economic strategies have seldom 
informed one another [71]. Often in implementa-
tion science, we apply kitchen-sink approaches that 
are very expensive and often not scalable (and to 
date, have yielded disappointing findings) [56, 
72]. Additionally, leading implementation frame-
works, such as the Consolidated Framework for 
Implementation Research [73] and the Exploration, 
Preparation, Implementation, and Sustainment 
framework, [74] do not explicitly include these psy-
chological processes in understanding implementa-
tion determinants. Behavioral economics informed 
strategies tend to be low-cost and scalable yet have 
been questioned for their long-term sustainability—
an area where implementation science has had some 

focus. Furthermore, the widespread availability of 
electronic medical records (EMRs) allows for the 
deployment of implementation strategies based on 
behavioral economics [75, 76]. EMRs are used to 
document care, but they also can prompt and shape 
clinical decision-making in unobtrusive ways that do 
not disrupt workflow or add more tasks. In addition 
to point-of-care clinician decisions, EMR platforms 
such as patient portals can be used to automatic-
ally communicate with patients prior to, during, or 
after visits. Potential disparities in technology avail-
ability and use should be considered in using these 
approaches [77]. Using the EMR to deliver imple-
mentation or de-implementation strategies has the 
added benefits of being easily modifiable when new 
data emerge [36]. Given these potentials, increasing 
integration of behavioral economics into implemen-
tation science has the potential to improve cancer 
care delivery, health equity, and outcomes for mil-
lions of Americans and their families [65, 78].

RAPID BIDIRECTIONAL LEARNING
Critiques of implementation science have argued 
that the field is recreating the research-to-practice 
gap in the field (i.e., implementation practice is not 
informed by research) and that it takes too long to 
get to the action (i.e., spending too much time on 
contextual inquiry) [79]. As such, there have been 
calls for more rapid learning (also called rapid im-
plementation science) to align with the time frames 
called for by policy and health system decision 
makers both in the methods used to collect con-
textual data and for generating recommendations 
[80, 81].

While these conversations started before the 
COVID-19 pandemic, the pandemic has amplified 
the need for rapid contextual inquiry and imple-
mentation—and also innovation in this area [82]. 
For example, two recent studies outside of on-
cology care applied the Consolidated Framework 
for Implementation Research to rapidly assess con-
textual determinants and identify effective strat-
egies to increase the use of two clinical practices 
that changed due to the pandemic: the need to en-
hance family engagement strategies due to restricted 
COVID-19 visitation policies [83, 84] and the need 
to implement prone positioning for patients with se-
vere acute respiratory distress syndrome [85]. These 
are only two examples of how the pandemic has 
spurred rapid change in both the way healthcare 
is delivered and highlighted areas of long-standing 
areas of need (e.g., addressing vaccine hesitancy and 
dismantling structural racism) [86, 87]. In the field of 
oncology, the COVID-19 pandemic has altered con-
siderations of what types of cancer care can be safely 
delivered at home including dramatic increases in 
the use of telehealth visits, increased use of cancer 
treatment at home, and continued expansion of oral 
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therapies [88, 89]. The rapidly changing environ-
ment of healthcare systems during 2020 highlights 
why rapid contextual inquiry and implementation 
is needed more than ever; however, the need to re-
spond quickly to ever-changing practice is not new 
and underpins the concept and potential of learning 
health systems and quality improvement science 
[45, 90].

As defined by the National Academy of Medicine, 
learning health systems are delivery systems in 
which “science, informatics, incentives, and culture 
are aligned for continuous improvement and innov-
ation, with best practices seamlessly embedded in 
the delivery process and new knowledge captured 
as an integral by-product of the delivery experi-
ence” [91]. Learning health systems draw from the 
data and people within the system to rapidly and 
continuously learn and improve practice. As such, 
learning health systems are an optimal environment 
for developing methods in implementation to learn 
faster and fail quicker [45]. Learning health systems 
are also ideal contexts to advance the science of 
de-implementation given the growing need to iden-
tify effective and efficient ways to reduce, replace, re-
move, or restrict clinical practices that may become 
outdated based on discoveries or evidence [22–24]. 
While the connections between implementation sci-
ence and the science of learning health care systems 
have been noted, this remains an understudied area 
particularly in oncology care, where the great impact 
could be made [45]. For example, given the rapid in-
crease in availability, delivery, and costs of cancer 
therapies, there is a great need to rapidly evaluate 
and monitor the implementation of these therapies 
in real-world care to ensure effectiveness and equity. 
Beyond a robust data infrastructure that can help 
ascertain and monitor outcomes, this will require 
rapid approaches to identifying and addressing gaps 
in practice that may result in suboptimal effective 
and unequal access. This will also require system-
atic coordination and co-creation across system and 
community stakeholders—all areas where insights 
from implementation science may help to translate 
the promise of learning health systems into wide-
spread improvements.

MIXED METHODS APPROACHES
The need for qualitative and mixed methods ap-
proaches has long been embraced by implementa-
tion scientists for understanding and overcoming 
putative barriers and facilitators (i.e., determinants) 
to implementation [92]. However, as the list of de-
terminants has grown, there is a growing appre-
ciation for going beyond lists of variables and to a 
more nuanced understanding of the implementa-
tion process and causal theory [46]. A focus on tar-
gets and mechanisms is based upon recent findings 
of the failure of many implementation strategies to 
engage targeted mechanisms. For example, a recent 

systematic review of 88 randomized implementation 
trials found no evidence that any implementation 
strategy engaged its targeted mechanisms of action 
[93]. There has been little attention to these issues 
in oncology [29]. As such, there is a continued need 
to identify the causal mechanisms through which 
implementation strategies operate to improve how 
advances in cancer delivery are translated into prac-
tice, including mechanisms that may be specific to 
populations and settings, particularly those that ex-
perience inequities.

Implementation science is still in the beginning 
stages of building causal theory to explain the 
mechanisms by which implementation strategies 
work [46, 47]. Due to the clustered nature of im-
plementation trials—in which patients are nested 
within clinicians, clinicians within clinics, and clinics 
within healthcare systems, traditional statistical ap-
proaches to assessing moderators and mechanisms 
are often not feasible or possible. This infeasibility 
is often due to limited power based on the given 
sample size of clinics and/or collinearity of variables 
across levels, particularly in cancer care where it 
may be difficult to recruit sufficient participants (pa-
tients, clinicians, and clinics) to power the analyses 
required to study complex cross-level mediation 
models. Furthermore, implementation strategies 
can be directed at multiple levels including patients, 
clinicians, clinics, hospitals, and systems and strat-
egies at one level may ultimately target behavior 
and outcomes at other levels. For example, changes 
in organizational climate may affect clinician be-
havior and patient outcomes [94, 95]. Even in cases 
when a study may be adequately powered to con-
duct formal mediation analyses, adding qualitative 
inquiry to complement the quantitative analyses 
provides an opportunity to learn openly from par-
ticipants—in unstructured and often unexpected 
ways—that may be missed if limited solely to meas-
ures determined a priori by researchers. This process 
necessitates approaches that offer the ability to col-
lect rich contextual data to help identify for whom 
implementation strategies are most effective (i.e., 
moderation), including among sub-groups experien-
cing inequities, and to identify how strategies might 
work (i.e., mechanisms of change) [46].

Configurational comparative methods (CCMs) 
are a category of case-based approaches that have 
received increased attention in implementation 
science to identify mechanisms within trials [96, 
97]. Drawing upon notions of complex causality, 
CCMs seeks to characterize the relationships be-
tween conditions and specific outcomes in phe-
nomena that are casually complex or may be 
limited in sample size. In CCMs, the term condition 
encompasses any of the multilevel mechanisms 
or “ingredients” (i.e., predictors, determinants, 
factors, and processes) that shape the success 
or failure of implementation strategies. CCMs 
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evaluate which combinations of these conditions 
are required for implementation success. The two 
most common types of CCMs are qualitative com-
parative analysis (QCA) and coincidence analysis 
[98–100]. QCA and coincidence analysis (CNA) 
are both case-based analytic methods that draw 
upon notions of complex causality [97]. Distinct 
from variable-based methods, QCA and CNA do 
not assume linear or additive relationships and are 
predicated on the assumption that different path-
ways may result in an outcome (i.e., equifinality) 
[96, 97]. QCA and CNA both involve multiple 
analytic steps that combines qualitative and quan-
titative coding and calibration to identify condi-
tions shaping the effectiveness of implementation 
strategies [98]. The central difference between 
the two approaches is with regard to their reduc-
tion algorithm and how they account for multiple 
causal outcomes [98, 101]. While these approaches 
are promising, there is a substantial need to con-
tinue to develop and identify methods to identify 
how and for whom strategies may be effective 
particularly in cancer care, where patients often 
see multiple clinicians at multiple clinics across 
their care, and therefore hierarchical approaches 
to accounting for or modeling clustering effects 
are not reflective of practice. Continuing to learn 
and collaborate with scientists with expertise in 
multilevel science can help to identify new ap-
proaches—for example, cross-classified multilevel 
modeling—that are underused in implementation 
science [102]. Accounting for the complexities of 
implementation—both from a measurement and 
intervention perspective—continues to be an area 
of growth and need in the field that can have a 
substantial impact on cancer control [103].

HEALTH EQUITY
The NCI’s investment in implementation science to 
increase evidence-based practices has had a tremen-
dous impact on care, but many individuals across 
the USA are still not receiving optimal care and dis-
parities by race, ethnicity, income, geography, and 
other factors persist [104–106]. Racism, discrimin-
ation, and inequitable access to wealth, care, and 
other resources have oppressed and marginalized 
Black, Latinx, and Indigenous peoples in the USA 
[107]. These inequities have contributed to per-
sistent disparities in cancer incidence and mortality 
by race, ethnicity, and other social characteristics 
that are not the reflection of biological differences, 
but rather driven by the interplay of complex struc-
tural and social factors. Despite some progress, 
cancer health disparities persist at every phase of 
the cancer continuum from prevention through 
survivorship [21]. For example, only 47% of Latinx 
adults are up-to-date for colorectal cancer screening 
in contrast to 64% of White adults. In adults with 
less than high school education, the difference is 

even starker (71% completion rate in those with 
a college degree in contrast to 47% among those 
without a high school degree) [21]. For treatment, 
these disparities start at the point of clinical trials 
(i.e., disproportionately low enrollment of racially 
and ethnically diverse trial participants) and con-
tinue through differential access to treatment [108]. 
Applying principles from implementation science to 
target both core determinants of inequities and dis-
parities at each phase can help to ensure all popula-
tions benefit from cancer innovation [21, 109].

Health equity has been underemphasized within 
the context of implementation science. Reasons in-
clude methodological, funding, and resource chal-
lenges (i.e., the need for large and diverse samples to 
understand disparities). Structural barriers also have 
limited marginalized populations from biomedical 
and healthcare research (e.g., costs associated with 
clinical trials), and in some cases resulted in the 
continuation of outdated practices (e.g., screening 
outside recommended guidelines) due to medical 
mistrust, discrimination, or other poor experiences 
with the U.S.  healthcare system that lead patients 
to distrust recommendations [110]. Thought leaders 
have suggested that the time is ripe for ensuring 
that health equity is a key focus of implementation 
science, with opportunities for extending a health 
equity lens to our frameworks, measures, implemen-
tation strategies, and study design and execution 
[49, 51, 52, 111].

The impact of COVID-19 and racial injustices of 
2020 have brought long-overdue attention to the im-
mediate and historical effects of structural racism 
in the USA. As the field of implementation science 
works to integrate equity into existing frameworks, 
the field can help by identifying effective strategies 
to ensuring equitable implementation of evidence-
based practices across sites and populations and 
targeting contextual mechanisms that contribute 
to disparities in care [112]. This means not only 
identifying and assessing strategies that work to de-
crease persistent inequities in cancer outcomes and 
reach all patients equitably, but also developing 
effective strategies that directly target drivers of in-
equities including medical discrimination, mistrust, 
unequal access to education and wealth, and struc-
tural racism [110, 113].

PENN IMPLEMENTATION SCIENCE CENTER IN 
CANCER CONTROL
The Penn Implementation Science Center in Cancer 
Control (Penn ISC3) grand challenge is to apply in-
sights from behavioral economics to rapidly accel-
erate the pace at which evidence-based practices  for 
cancer care are deployed and the extent to which 
they are delivered equitably, thereby increasing 
their reach and impact on the health and health 
equity of individuals with cancer. Learning with and 
from partners across a complex health system that 
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spans 5 hospitals and 10 multispecialty outpatient 
clinics across Philadelphia and the greater Delaware 
Valley, Penn ISC3 aims to simultaneously advance 
the fields of implementation science and cancer 
care delivery by integrating the four strategic areas 
outlined above.

In our first two pilot projects, we are utilizing 
technology (including electronic health record-
based alerts, text messaging, patient portals, and 
email) to deliver patient and clinician nudges 
to increase the use of two evidence-based prac-
tices in cancer care: tobacco cessation referral 
and serious illness conversations. During the first 
6 months of our center, we worked closely with 
clinical and operational leaders and patients to 
develop the content (e.g., specific wording, 
messaging), frequency and timing (e.g., when 
the alerts fire and re-fire), and delivery mo-
dality (e.g., text messaging versus use of patient 
portals). Within these processes, we collabora-
tively listened and learned from the experiences 
of clinicians and researchers to reduce the 
burden. We also learned from the data—on who 
our patient population is and how they engage 
with the system including patient portals—to en-
hance equity and reach. These processes have 
set up a model by which we will develop future 
nudge strategies for Penn ISC3 and beyond.

In addition to leveraging bidirectional learning 
from our human and data systems, we also have 
integrated rapid cycle approaches (RCA)—prior to 
launching each specific pilot project. Often used 
in engineering and technology [114], RCA applies 
a variety of strategies to test potential innovations 
more efficiently, less expensively, and more reliably 
than can be accomplished through the ramp-up to 
and conduct of traditional trials [115]. Penn is an 
international leader in applying RCA to improve 
healthcare delivery and outcomes [115, 116]. In 
Penn ISC3, we draw upon this expertise to rapidly 
assess and improve proposed strategies prior to the 
study launch. For example, in our first projects, in-
vestigators used “fake back ends” by which patients 
received text-based messages manually created by 
research staff prior to changing to automated text 
messages during the trial. As we move into the 
second phase of pilot projects, we will continue to 
use RCA to inform the development of strategies.

In Penn ISC3, we have integrated an embedded-
concurrent approach [117] to understand multilevel 
factors that impact the effectiveness of the proposed 
strategies across the pilot projects—both of which 
use a pragmatic factorial trial design and therefore 
are limited by what baseline data can be collected 
from participants. To help to understand mechan-
isms driving the success or failure of the nudges, 
we are collecting qualitative and quantitative data 
via surveys and semi-structured interviews from pa-
tients, clinicians, and clinical leaders involved in the 

pragmatic trials. These data will serve as multilevel 
inputs for conducting qualitative comparative ana-
lysis to identify potential mechanisms driving the 
success or failure of the implementation strategies. 
By harmonizing contextual data collection across 
the pilot projects, we hope to harness the strengths 
of pragmatic design to understand if proposed strat-
egies work in routine care while accounting for 
potential interaction between strategies using a fac-
torial design in the pilot trials.

Across the center, we have thought carefully 
about how different strategies may enhance or miti-
gate inequities in reach and impact. The process has 
been challenging as the most low-touch approaches 
in behavioral economics often rely upon tech-
nology—which is not equally available or used by all 
patients in our system or nationally. To understand 
how our approaches may impact equity at each 
phase, we have developed strategies for monitoring 
and evaluating the process through the study. First, 
we are tracking potential disparities in reach and 
penetration that might result from our implemen-
tation approaches using the extension of RE-AIM 
for equity [51]. Second, we are collecting electronic 
medical record and survey data to explore how so-
cial determinants of health (e.g., neighborhood-level 
poverty) and social needs (e.g., transportation) may 
moderate the effectiveness of proposed implemen-
tation strategies or may shape the experiences of pa-
tients. Third, we are oversampling for patients who 
identify as Black and/or from neighborhoods with 
high rates of poverty in our qualitative interviews 
to understand specific barriers that may contribute 
to persistent inequities in cancer. In our next phase 
of pilot projects, we will move from monitoring and 
understanding to prioritizing projects that specific-
ally target the reduction of inequities as the primary 
focus.

CONCLUSION
In this commentary, we discussed four strategic 
areas that can help to advance equitable implemen-
tation of evidence-based practices in cancer preven-
tion and care and share how we are operationalizing 
these insights in Penn ISC3. While not exhaustive, 
we contend that each of these areas in coordination 
with rapidly increasing advances in the preven-
tion, early detection, and treatment of cancer could 
dramatically reduce and in some cases even elim-
inate the cancer burden in the USA and globally. 
However, for this potential to be translated into 
reality, these discoveries need to be integrated into 
practice in efficient, equitable, sustainable ways—or 
else their potential will be stalled or even lost. As 
such, the changing landscape of cancer discovery 
offers an exciting and vital opportunity for imple-
mentation science and cancer researchers to work 
together to increase the reach and equity of cancer 
innovation across the care continuum.
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