Subramanian et al. Implementation Science

Implementation Science Communications (2022) 3:105 . .
https://doi.org/10.1186/s43058-022-00353-8 Communications

: . : ®
Integrated interventions and supporting i

activities to increase uptake of multiple
cancer screenings: conceptual framework,
determinants of implementation success,
measurement challenges, and research
priorities

Sujha Subramanian' ®, Florence K. L. Tangka?, Sonja Hoover' and Amy DeGroff?

Abstract

Background: Screening for colorectal, breast, and cervical cancer has been shown to reduce mortality; however,

not all men and women are screened in the USA. Further, there are disparities in screening uptake by people from
racial and ethnic minority groups, people with low income, people who lack health insurance, and those who lack
access to care. The Centers for Disease Control and Prevention funds two programs—the Colorectal Cancer Control
Program and the National Breast and Cervical Cancer Early Detection Program—to help increase cancer screenings
among groups that have been economically and socially marginalized. The goal of this manuscript is to describe how
programs and their partners integrate evidence-based interventions (e.g., patient reminders) and supporting activities
(e.g., practice facilitation to optimize electronic medical records) across colorectal, breast, and cervical cancer screen-
ings, and we suggest research areas based on implementation science.

Methods: We conducted an exploratory assessment using qualitative and quantitative data to describe implementa-
tion of integrated interventions and supporting activities for cancer screening. We conducted 10 site visits and follow-
up telephone interviews with health systems and their partners to inform the integration processes. We developed

a conceptual model to describe the integration processes and reviewed screening recommendations of the United
States Preventive Services Task Force to illustrate challenges in integration. To identify factors important in program
implementation, we asked program implementers to rank domains and constructs of the Consolidated Framework for
Implementation Research.

Results: Health systems integrated interventions for all screenings across single and multiple levels. Although poten-
tially efficient, there were challenges due to differing eligibility of screenings by age, gender, frequency, and location
of services. Program implementers ranked complexity, cost, implementation climate, and engagement of appropriate
staff in implementation among the most important factors to success.

*Correspondence: ssubramanian@rti.org

! RTl International, 307 Waverley Oaks Road, Suite 101, Waltham, MA
02452-8413, USA
Full list of author information is available at the end of the article

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit httpy/creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0003-2415-9721
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s43058-022-00353-8&domain=pdf

Subramanian et al. Imnplementation Science Communications

(2022) 3:105

Page 2 of 12

Conclusion: Integrating interventions and supporting activities to increase uptake of cancer screenings could be

an effective and efficient approach, but we currently do not have the evidence to recommend widescale adoption.
Detailed multilevel measures related to process, screening, and implementation outcomes, and cost are required to
evaluate integrated programs. Systematic studies can help to ascertain the benefits of integrating interventions and
supporting activities for multiple cancer screenings, and we suggest research areas that might address current gaps in

the literature.

Keywords: Integrated interventions, Evidence-based interventions, Multicomponent interventions, Cancer screening

Contributions to the literature

e The authors provide an overview of implementation
science and mixed methods that can be used to evalu-
ate integrated delivery of interventions and supporting
activities to promote cancer screening.

o The authors designed a framework to evaluate inte-
grated cancer screening programs, which consists of
three categories: multilevel implementation of inter-
ventions and supporting activities; screening delivery
phases; and evaluation components.

» The authors propose eight areas of research to address
current knowledge gaps to ascertain the benefits of
integration of interventions and determine best prac-
tices.

Background

Screening for colorectal, breast, and cervical cancer can
substantially reduce morbidity and mortality from these
cancers [1-3]. In the USA in 2018, 72.4 and 82.9% of
women eligible for breast and cervical cancer screening,
respectively, were up-to-date with screening recommen-
dations, while 66.9% of eligible adults had undergone
colorectal cancer screening [4]. However, these national
percentages of screening uptake mask disparities that
exist for people from racial and ethnic minority groups,
people with low income, people who lack health insur-
ance, and who lack access to care [4-7].

The Centers for Diseases Control and Prevention
(CDC) funds two programs that attempt to close the dis-
parities gap in cancer screening. Beginning in 2005, the
CDC initiated a longitudinal series of programs to iden-
tify optimal approaches to improving the national uptake
of colorectal cancer screening [8—10]. The CDC launched
the Colorectal Cancer Control Program (CRCCP) in
2009 and the program currently supports states, universi-
ties, tribal organizations, and health systems to promote
colorectal cancer screening using evidence-based inter-
ventions described in The Guide to Community Preven-
tive Services (“Community Guide”) [11]. Furthermore,
for 30 years, CDC’s National Breast and Cervical Cancer

Early Detection Program (NBCCEDP) has provided
access to timely breast and cervical cancer screening and
diagnostic services for women who have low incomes
and are uninsured and underserved. Many of the health
systems are funded by both the CRCCP and NBCCEDP,
which offers synergies in planning and evidence-based
interventions (e.g., patient reminders and provider
reminders) and other supporting activities (e.g., practice
facilitation for electronic medical record optimization).
In 2016, CDC created the CRCCP Learning Collabo-
rative to initiate a platform for sharing best practices, a
resource to build implementation science research capac-
ity, and a network to support systematic mixed methods
evaluations [10, 12-16]. The current participants of the
Learning Collaborative include 21 programs and their
health systems, often federally qualified health centers.
These health systems are safety net providers who offer
culturally competent primary care services for people on
a sliding fee scale. [17] The CRCCP Learning Collabora-
tive has explored many topics since its inception [18—26],
and in the past few years, the theme of integrated deliv-
ery of interventions and supporting activities has been in
the forefront of the discussions raised by health system
participants. Health systems adopted approaches to inte-
grate delivery of interventions and supporting activities
to promote uptake of multiple cancer screenings. For
example, we learned through conversations with CRCCP
programs that health systems issued joint patient remind-
ers for multiple cancer screenings or provider assessment
and feedback reports for all cancer screenings, driven by
an overall desire to identify synergies and efficiencies to
enable them to sustain the interventions and supporting
activities (Tangka FKL, Hoover S, Cariou C, Creighton
B, Hobbs L, Marzano A, et al: Improving the efficiency
of integrated cancer screening delivery across multi-
ple cancers: case studies from Idaho, Rhode Island, and
Nebraska, in preparation). This need for a more inte-
grated approach was further amplified by the COVID-19
pandemic, as in-person patient contact was limited and
offering one-stop-shop screening approach for preven-
tive care could be a more efficient approach [27]. The
effectiveness and cost-effectiveness of these approaches,
though, have not been systematically assessed, and this
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lack of focused evaluation of integration highlights
missed opportunities to optimize the promotion and
delivery of cancer screening. Additionally, documenting
these integrated approaches can offer useful lessons for
other health systems and programs to identify opportu-
nities to improve their processes.

Our goals are to describe the integrated approaches
adopted by health systems to support joint implemen-
tation of evidence-based interventions and supporting
activities to increase screenings for multiple cancers.
First, we provide a conceptual model to formalize the lev-
els and key areas of integration along the cancer contin-
uum to offer a systematic framework to guide evaluation
of integrated programs. Next, we present determinants
of successful implementation of interventions, highlight
process measurement challenges in evaluating integrated
approaches, and suggest some implementation science
research priorities to optimize joint delivery of inter-
ventions and supporting activities for increasing cancer
screenings.

Methods

We conducted an exploratory assessment using a mixed
methods approach to examine integrated implementa-
tion of interventions and supporting activities to jointly
increase screenings for colorectal, breast, and cervical
cancer. In 2018, we began learning details about the inte-
grated innovations that were occurring in the implemen-
tation settings through discussion and feedback during
CRCCP Learning Collaborative webinars and conference
calls with representatives from health systems and their
partners, state health departments, and primary care
associations.

First, we collected qualitative data from the programs’
implementation and evaluation plans. This informa-
tion was used to develop key themes that were further
explored during 10 site visits in 2018 and 2019 with
health centers and partner organizations. Group dis-
cussions were held during these in-person visits using a
site visit guide (see additional file 1) that contained key
themes, questions, and probes related to cancer screen-
ing, integrated interventions, and other colorectal
screening related topics. We allowed for structured and
unstructured conversation to explore additional innova-
tions. Two research team members were present for each
site visit and captured detailed notes on the discussion.
These notes were later reviewed to identify key themes
for the conceptual framework, to identify process meas-
urement challenges, and to generate suggested research
areas. Furthermore, to develop the conceptual frame-
work, we also reviewed previously developed cancer
screening process models to identify whether an existing
model could be updated to include integration [28-31].
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None of the models fully captured the integration of
interventions and supporting activities nor the integrated
delivery of cancer screenings during a single visit and,
therefore, we created a tailored model focused on inte-
grated approaches.

Second, we then reviewed the most recent colorectal
cancer, breast cancer, and cervical cancer screening rec-
ommendations of the United States Preventive Services
Task Force (USPSTF), [1-3] which is provided in tabular
format by cancer type, age, gender, frequency, and loca-
tions of screening services. This helped us to identify the
extent to which eligible age groups and screening tests
facilitated the implementation of joint cancer screenings.

Third, in the spring of 2019, RTI interviewed and
polled six CRCCP programs about factors they believed
to be most important in determining implementation
success of interventions to increase cancer screening.
We used all domains and constructs from the Consoli-
dated Framework for Implementation Research (CFIR)
[32] to query respondents. The CFIR constructs provide
a tested approach to categorize potential determinants
of implementing interventions and supporting activities.
The domains included the following: intervention char-
acteristics, outer setting, inner setting, individual char-
acteristics, and process. Each domain contains several
constructs; for example, inner setting constructs include
structural characteristics and implementation climate.
Respondents were provided the definition of each con-
struct to ensure a common understanding of the con-
structs, and they were asked to rank each construct as
either highly important, somewhat important, or of low
importance. Each rank was given a numerical value, with
3 being most important and 1 being least important; we
present the average of each construct across programs. In
addition to these rankings, programs also provided feed-
back on other factors not fully captured in the CFIR con-
structs and we have summarized and categorized them
into key thematic areas.

Results

Conceptual framework

The conceptual model consists of three major categories
(Fig. 1): (1) multilevel interventions and supporting activ-
ities; (2) screening delivery phases; and (3) evaluation
components. Integration is possible to a different extent
in each of these categories, as explored in detail below.

Multilevel integration of interventions and supporting
activities

The integration of interventions and supporting activities
can occur at all levels: individual, provider, health system,
program, and community. Examples at the individual
level include patient navigation, patient reminders, and
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Conceptual Model of Integrated Delivery of Colorectal,
Breast and Cervical Cancer Screenings

Multilevel Interventions and Supporting Activities
— R =

Levels of Integration

Types of Integration (examples)

Individual Patient navigation, patient

reminders; one-on-one education

Provider assessment & feedback,
provider reminders

Provider

Clinic/Heath
Systems

Medical record analytic tools to
identify eligible patients; joint
screening for multiple cancers

Program Reimbursement approaches,

incentive payments

Small media
Group Education

Community

Patient Identification
Integrated process to identify
screening eligibility

« Prior screening history

+ Risk assessment

Screening or Rescreening
Integrated delivery of screening,
e.g., Mammo-FIT *

Stand-alone screening services
CRC - FOBT/FIT or colonoscopy
Breast - Mammography

Cervical -

Screening Delivery Phases |

Diagnostic

Follow-up Testing

Disease specific
+ diagnostic triage

4_ Normal

results
OR

Treatment
Referral to appropriate
oncology care

Abnormal
results —

Pap smear, HPV DNA

.

Implementation Outcomes: Acceptability, feasibility,
appropriateness, fidelity, affordability, and sustainability.

-

Evaluation
Components

-

* Notes:

can occur in

Fig. 1 Conceptual framework

Mammo-FIT = mammogram and Fecal Immunochemlcal Test; CRC = colorectal cancer; FOBT = fecal occult blood test; HPV = human

b

Screening Outcomes: CRC, breast and cervical cancer screening uptake,
completing of diagnostic follow-up testing, and initiation of cancer treatment.

Economic Evaluation: Cost effectiveness analysis, return on investment estimation, and assessment of long-term impacts using microsimulation models.

p Determii Outer and inner settings, characteristics of individuals, process of implementation, and intervention characteristics.

irus; DNA = d ibonucleic acid

proaches as well in the screening delivery phase. It will be good to highlight the integration in the screening delivery process.
Mammography and FIT offered during lhe same visit; usual FIT test is provided to women who are due for CRC screening during scheduled mammography visit.

one-on-one education; those at the provider level include
provider assessment feedback and provider reminders.
At the clinic or health system level, adaptations could be
made to the electronic medical record systems to coordi-
nate and track the screening process.

Integration often occurs across multiple levels. For
example, at the program level, blended funding across
colorectal, breast, and cervical cancers is provided to
health systems. Integration in interventions occurs at
the individual level for patient reminders and at the pro-
vider level with alerts through, for example, flags in the
electronic medical record system. Further, programs can
provide a single funding stream of support or reimburse-
ment for support services delivered and can offer incen-
tives that are aligned with screening goals across all the
three cancers. In the community, small media and group
education can be designed to address all three cancers
instead of each individually. Health systems may also
choose only to use integrated interventions and sup-
porting activities for screening delivery, while others
may implement some integrated processes (e.g., patient
tracking systems and navigation support) for diagnostic
follow-up testing and treatment initiation.

Table 1 provides examples of integrated evidence-based
interventions and supporting activities implemented

across selected CRCCP programs and health systems.
Virginia integrated colorectal, breast, and cervical can-
cer screening interventions at the individual level by
using patient navigation to promote all three screenings
at once, when applicable. Similarly, Washington State
implemented patient reminders across all three screen-
ings. Nebraska and Rhode Island both made changes at
the program level using contract vehicles to integrate
colorectal, breast, and cervical cancer screening promo-
tion activities. In Rhode Island, many of the health sys-
tems also integrated their patient navigation services to
address all cancer screenings a person was eligible for
during phone calls. Idaho chose to implement a variety
of interventions at multiple levels. For example, partner
health systems initially implemented evidence-based
interventions and supporting activities for colorectal
cancer screening and later added on breast and cervical
cancer screenings as well.

Screening delivery phases

The first step in the screening process is to identify
the person eligible for screening (e.g., gender and age),
determine the patient’s prior screening history (e.g., has
patient been screened before, date of prior screening),
and assess the patient’s risk for the disease (e.g., family
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Table 1 Integrated models among a select group of CRCCP programs and health systems

Level of integration CRCCP program

Description of integration

Individual Virginia Department of Health
Individual

Individual and health system levels West Virginia University

Program

Program and individual level Rhode Island Department of Health

Multiple levels Idaho Department of Health & Welfare

Washington State Department of Health

Nebraska Department of Health and Human Services

Patient navigation was implemented across all three cancer
screenings

Colorectal, breast and cervical cancer screening reminders
were integrated into the patient reminder process

Patients received individualized reminders for one, two, or
all three types of cancer screening, depending on which
ones they were eligible to receive. Streamlined patient
reminder process at the health system level for colorectal,
breast, and cervical cancer screening were also developed.

Joint subawards were used for all three cancer screenings.
Eligible men and women in Nebraska were screened for
colorectal cancer through the Nebraska Colon Cancer
Program. Eligible women also received breast and cervical
cancer screening through the NBCCEDP.

All colorectal, breast, and cervical cancer screening funding
to eight health systems was each under one contract, and
patient navigation (in many instances for all cancers) was
implemented across the health systems

Multilevel evidence-based interventions for colorectal
cancer and often for breast and cervical cancer screenings
were implemented in six health systems

history of cancer). An essential step in this process is
creating automated reports to quickly determine who is
due for which screening tests. Some health systems are
able to use their electronic medical records and overlay
population health management modules to automate
patient identification, whereas others still may require
some manual review procedures. Regardless of the pro-
cess selected, patient identification across all three can-
cer screenings can be generally integrated.

Patients are then informed by their health cent-
ers (through patient reminder phone calls or letters,
for example) which cancer screenings they are eligi-
ble to receive. The screening delivery phases continue
depending on the outcome of the screening test. If the
patient’s test results are normal, the patient will be
screened next based on USPSTF’s recommended time-
frames. If the patient’s test results are abnormal, the

patient will be referred for follow-up diagnostic testing
and then cancer treatment when needed.

Integration can occur at various steps. Health systems
and cancer screening programs may have stand-alone
screening services for colorectal, breast, and cervical can-
cers for initial and repeat testing or, alternatively, some
may combine screening tests. One example is Mammo-
FIT (mammogram + fecal immunochemical test) where
women who have an appointment for mammography
for breast cancer screening receive a take-home FIT kit
to screen for colorectal cancer, which can be returned via
mail. A second example is programs that provide FIT kits
during vaccination visits for COVID-19 and/or flu [33,
34].

Thus, we see that integration is possible to an extent
and integration of interventions can support the delivery
of joint screenings. But as shown in Table 2, the USPSTF

Table 2 USPSTF colorectal, breast, and cervical cancer screening recommendations

Colorectal (1) Breast (2) Cervical (2)
Age range (1, 2) 45-75 50-74 21-65
Gender relevance (1, 2) Male and female Female Female
Frequency of screening (1, 2) Depends on test (annually to every 10 years) Biennially Depends
on age and
test (every
3-5 years)
Location of screening services Stool tests—home tests distributed at office or mailed  Mammography center not usually  Pap/HPV DNA
Colonoscopy—specialized service usually not avail- at health system usually avail-

able at health system

able at health
system
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[1-3] Grade A and B recommendations for routine colo-
rectal, breast, and cervical cancer screenings are not
uniform across factors, such as age, gender, and screen-
ing interval. The age ranges show an overlap of about
25 years for breast and colorectal screenings, but only
for 15 years (ages 50—65) across all three cancer screen-
ings. Although all three cancer screenings are applicable
to women, only colorectal cancer screening is applicable
to both men and women. And the frequency of screening
test use and location of where testing takes place (e.g., at
home, medical office, medical facility) varies, which can
make it challenging to coordinate screening across all
three cancers. Diagnostic testing and treatment referrals
are usually individualized based on the patient needs, but
the process of patient tracking, frequency of reminders,
and navigation support can be standardized.

Evaluation components

The implementation outcomes pertaining to integrated
interventions and supporting activities will likely have
to be jointly assessed, as it will be difficult to tease out
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issues specific to cancer screening. Qualitative assess-
ment can be used to understand challenges or facilitators
specific to a type of cancer screening. On the other hand,
it will be possible to track screening outcomes separately
for each cancer to assess potentially different impacts of
the evidence-based interventions and supporting activi-
ties. Further evaluations to determine drivers of imple-
mentation success and economic evaluation could be
conducted jointly on all cancers. The levels and type of
integration selected may impact not only the cancer
screening uptake, but also the cost and cost-effectiveness.

Determinants of implementation success

In Fig. 2, we present the results from the programs’ rank-
ings (3 indicating highest impact and 1 indicating low-
est impact) of the constructs of the CFIR domains. The
key determinants of successful implementation that
were deemed to have the most impact (average score
of 3.0) were complexity of the intervention, imple-
mentation cost, overall implementation climate, and
ensuring appropriate individuals were involved in the

Intervention Characteristics

Complexity -

oy 30|
Adaptability [
Trialabilty [ .
Evidence Strength & Quality
Design Quality & Packaging
Relative Advantage 20|
Intervention Source [T
Outer Setting
Patient Needs & Resources
External Policy & Incentives
Peer Pressure [
Cosmopolitanism [ 16|

Inner Setting

Implementation Climate [N
Readiness for Implementation [ e
Networks & Communications e
oy 22|
Structural Characteristics _n

Individual Characteristics

Knowledge & Beliefs about the Intervention [
Individual Stage of Change e
Other Personal Attributes [ e
Self-efficacy e
Individual Identification with Organization [

Process

Engaging Appropriate Individuals [
Reflecting & Evaluating on Progress & Experience - 283]
Planning for & Quality of Implementation
Executing According to Plan [ 0 |
| | | 1 | | |

0.0 0.5 1.0 1.5 2.0 25 3.0

Fig. 2 Programs'ranking of CFIR constructs in implementing cancer screening interventions
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implementation process. Higher levels of complexity and
cost were negatively related to implementation success.
Other factors that were also considered important (aver-
age score ranging from 2.6 to 2.9) were as follows: adapt-
ability of the interventions and supporting activities;
extent to which organization understood and prioritized
patient needs; external incentives to support implemen-
tation efforts through payments and formal reporting
requirements; readiness for implementation; clinic teams
knowledge and beliefs about the intervention; ensuring
appropriate procedures are in the place to review; and
reflecting and evaluating implementation steps.

Overall, successful implementation reportedly involved
many different factors, highlighting the complex nature
of embedding interventions and supporting activities
into existing workflow and competing clinic priorities.
In addition to the specific CFIR constructs, respondents
also indicated additional factors that were not fully cap-
tured in their rankings.

First, the size of clinic was an extremely important
determinant of successful implementation, as larger clin-
ics and health system have more staff members who can
support each other in implementing the interventions.

Second, the overall structure of the health system—
which may have multiple affiliated clinics—was critical;
centralized or decentralized decision-making offered
different levels of flexibility at the clinic level delivery of
cancer screening. Centralized planning can be a facilita-
tor as fewer resources are required at the clinic level for
planning, but it also can be a barrier if there is no flexibil-
ity for adaptations.

Third, staff turnover was seen as a major barrier to both
implementation success and sustainability. The burden
consists of the need to train new staff, the loss of insti-
tutional knowledge, and the need to rebuild informal
communication channels that are often required for
coordination of multilevel interventions and supporting
activities.

Fourth, the personal attributes of those implementing
the interventions were important to consider and meas-
ure—motivation, competence, capacity, and resilience are
key characteristics that drive success. These character-
istics are included in a catch-all “other personnel attrib-
utes” category.

Fifth, the capacity and capabilities of the electronic
medical records to support cancer screening by quickly
identifying patients due for screening, tracking screen-
ing completion, and generating provider-level summary
screening uptake were seen as critical for successful
implementation and maintenance.
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Measurement challenges in evaluating effectiveness

and cost

Evaluating multicomponent interventions is complex, as
there can be differential impacts across the levels. There
are also combined affects due to the implementation of
multilevel interventions. Integration of these multilevel
and multicomponent interventions and supporting activ-
ities can lead to further complexities in measurement and
assessments, as there is integration across interventions
with the shared goal of improving screening uptake for
multiple cancers. Therefore, there are multiple inter-
twined interventions and supporting activities along with
multiple screening outcomes.

Table 3 provides a listing of measurement challenges
which are likely to impact process measures, clinical
outcomes, and implementation outcomes. Additionally,
there may be difficulties in estimating resource use and
assessing economic impact, given challenges in assigning
costs separately to each type of cancer screening, so only
joint estimation of impacts may be feasible. Data cap-
ture approaches that can track activities and processes
in detail may be valuable in conducting comprehensive
evaluations. Conducting evaluations with a comparison
group of clinics who only implement interventions and
supporting activities for one cancer screening may pro-
vide important insights on the incremental effectiveness
and cost.

However, there are challenges related to identifying
appropriate comparator clinics, measuring the inten-
sity of the interventions and supporting activities, and
unpacking the differential impacts in screening uptake
across the different cancers. Qualitative assessments
using interviews and focus groups may provide invalu-
able information in identifying underlying differences in
implementation processes across the three cancers, along
with the facilitators and barriers that may differ.

Discussion

We developed a conceptual framework to guide future
implementation science-driven evaluation of integrated
interventions and supporting activities for cancer screen-
ings. We show that integration of interventions and
supporting activities can occur at all levels: individual,
provider, health system, program, and community. Fur-
thermore, these integrated approaches can support joint
delivery of cancer screenings such as Mammo-FIT pro-
grams where both breast and colorectal cancer screening
are offered during a single visit. Integrated approaches,
though, can pose measurement challenges, as it may be
difficult to identify differential impacts of multilevel and
multicomponent interventions on each type of cancer
screening.



Page 8 of 12

(2022) 3:105

Subramanian et al. Imnplementation Science Communications

sBuIuSaI2s J3dUEed dYIdadS 0}
pa1ejal 150D Pue 3sN 224N0saJ INO dlesedas 01 3|ge 3¢ 10U Aew SIspjoyayels

Bujuaa10s J1dUed Jo 9dAY Yora 01 parejal sabuajjeyd uoneuswa|du
ysew Aew saiiAlde buioddns pue suoiuaAISIUL JO uoleIuSWR|dWI JUlof

Buiuaa.0s Jadued Jo adA) yoes 01 Aja1esedas ubisse o3
1NdLIP 99 Aew s3oedWI JUIO[ "SISDUBD [BDIAISD pUe ‘ISeald ‘[e1D310|0 10} S|
-POW UOIRINWISOIDIU JUIRYIP 24IND3J [|IM S1BWIISS SWODIN0 WIR)-Buo

“JayIp 0s|e Aew sa1es UoIR|dWoD Y3 21021943 pue Bul

-U9a125 J9oued Jo 3dA1 yoes 01 anbiun aie sainpad0id dn-mojjo) dnsoubelq
‘pouad uonuarIul 3y bul

-INP paJinba) sBuIUS31DS JO XIW 3y Ul AieA Aeud Buiusa10s yum a1ep o1 dn
10U s[enpIAIpUl se Buibuajjeyd g Aeud sD1UlD $S0IDe S9W0INO Bulledwod)
‘paiINbal ase s3ssad0.d

BuiyoeI) POOD) "UONUIAIRIUI DY) JO poLad Swil 3y Bulnp Usa1ds e 10) aNp
S|ENPIAIPUL UO Paseq Bulusa.ids JO 9dA1 Ydes JoJ JaYIP ||IM JOJRUILIOUSP Sy

SUIWIS1SP Aj218INDDE O3 YNdLIP oG Aew

$492UeD DY1Dads Uo s||ed suoyd JO suoIssas uoledNps buunp uads swi|
SI9U10 10U PUE S[9A3] SUIOS 1 UOIeIUSWS|dWI PauIquiod

YUM ‘SUOIUSAISIUI JUSUOdWIODN|NW SSOIDR AleA AWl UOIRID31UI JO [9AS7]

U99I3S |NJSS=200Ns 12d 1500 HCOEC@>;®~CCO 150D Ummmﬂv\At>Eu<

Aljigeureisns ‘Aljapy ‘Aujiqiseay ‘ssaualenidoidde ‘Aujigeidadoy

BUIUS21DS 03 NP PIALS SIEAA 3ji| PUR PIISAR AY||1IOUI JSDURD

sainpadoid dn-moj|o}
papUSWWIO03) buna|dwod uoiiodold [pausaIds S|enpPIAIPUI JO JSGUINN|

siapInoid Jo syusired puiual
01 5||ed auoyd Jo Jaguinu ‘uonednpa bulAledal syusied jo uoplodoid

SIUSWIDDUBYUS WRISAS pI0D3J [edIpaw
2IU0IID3JD ‘SIBPUIWRL JDPIA0I ‘SIDpUIWRI 1URJIRd {UOJIRINPS SUO-UO-3UQ

SIUSUISSaSSe DIWUOUODe pue Sainseawd 1500

SoW0d1NO COEEC@C,E_QC‘:

Wi} BUO|—SaW0o2IN0 BUIUS3IDG

wiia) wnipaw 10 110YyS—SsauWod1No @C_wagum
SoJNseal $S9201(d

sanIAloe Bupioddns pue suopuIAISIU|

sabua|jeyd Juswainseaw pue uoneibajul 0} pajejal sanssi dyads

s9|dwex]

uoleIuaWS|dW| paieibalul 0} paiejal saBUS|[BYD UO[BN|EAS PUR JUSWINSEIN € djqeL



Subramanian et al. Inplementation Science Communications

We found that the complexity of the intervention, cost
of delivering the intervention and supporting activi-
ties, implementation climate at the clinic, and engaging
appropriate team members in the implementation pro-
cess were key determinants of implementation success.
The implication of these findings for integration of inter-
ventions is not clearcut, as we anticipate that integra-
tion will likely increase complexity but can lead to cost
efficiencies through synergies in the implementation
process. Prior research studies have identified similar
determinants with a recent study identifying screening
processes embedded within clinic workflows and a cul-
ture of teamwork among the main facilitators for cancer
screening [35]. Additional studies have also found that
optimizing cancer screening processes by incorporating
procedural steps within the electronic medical record
system can support the cancer screening workflow [36,
37]. The interventions and screening pathways can be
implemented in the electronic systems simultaneously
for multiple cancer screenings, which can lead to sav-
ings in time and resources required to update the sys-
tems. Additionally, appropriate team members, such as
champions and implementation leaders [38, 39], can be
engaged in the screening process through joint trainings
and quality improvement procedures for multiple cancer
screenings.

To date, there is very limited research on integrated
approaches; much of the focus has been on assessing
single and multicomponent interventions and support-
ing activities for screening individual cancers [34, 40,
41]. A study on embedding stool testing along with flu
shots concluded that the integrated approach was more
effective than usual care in increasing colorectal cancer
screening [34]. Another study showed that low-income
women were more likely to undergo timely repeat mam-
mograms when enrolled in both the cancer screening
and chronic disease programs compared with the cancer
screening program alone [41]. Historically, in the USA,
most cancer screening initiatives have been implemented
for single cancer screenings and this could be a reflec-
tion of the separate funding streams and incentives avail-
able. Health system and state-level payment incentives or
quality metrics in the recent past have led to the prioriti-
zation of colorectal cancer screening uptake [23]. Health
systems are attempting to leverage funding and pro-
cess improvements related to colorectal cancer screen-
ing to also benefit breast and cervical cancer screenings
through integration when feasible.

Conducting rigorous comparative assessments can
yield important findings to ensure data-driven evidence
is used to implement and optimize integrated screening
for multiple cancers (and potentially other chronic con-
ditions). Integrated approaches are being implemented
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in health systems under the hypothesis that integration
will result in improved efficiencies. But we need a strong
evidence-base on effectiveness and cost-effectiveness to
ensure the limited resources that are available at health
systems are appropriately focused on increasing can-
cer screenings among groups that have been economi-
cally and socially marginalized. We suggest the following
research areas to address current gaps in our knowledge:

(1) Understand patient preferences for integrated
screenings to ensure that individuals eligible for
screening are comfortable discussing or receiving
information for multiple cancer screenings simulta-
neously; [42, 43]

(2) Explore provider attitudes and capacity to deliver
messaging related to multiple cancers and initiate
referrals to complete cancer screenings individuals
are eligible for; [44]

(3) Assess health system or clinic capacity and readi-
ness across a diverse group of varying sized facilities
to implement interventions and supporting activi-
ties, offer high quality screenings, track multiple
screenings, and provide support to individuals as
needed; [45]

(4) Study whether integrated implementation will
lead to more widespread disruptions when changes
in USPSTF recommendations require modification
of process (e.g., change in frequency of cervical can-
cer screening or expanded age range for colorectal
screening); [1, 2]

(5) Quantify whether integrated approaches are
likely to exacerbate overscreening for specific can-
cers (i.e., screening among persons for whom the
risk outweighs potential benefits); [46, 47]

(6) Evaluate the differential impacts on integrating
screenings for multiple cancers when incentives or
reporting metrics are focused on a single cancer
(e.g., Oregon’s incentive metrics for coordinated
care organizations to improve colorectal cancer
screening from 2013 to 2019); [48]

(7) Assess the efficiency gains of integration related
to start-up (infrastructure investments and process
modifications), ongoing implementation, and scale-
up activities;

(8) Conduct long-term studies to identify whether
integrated interventions and supporting activities are
more likely to be sustained compared to non-inte-
grated cancer settings.

Importantly, health systems are currently using inte-
grated approaches for implementing interventions and
supporting activities for screening multiple chronic
conditions in addition to cancer screenings. Therefore,
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the conceptualization and suggested future research
areas presented in this manuscript have application
beyond cancer screening. Evidence from comprehen-
sive evaluations of integrated delivery of interventions
and supporting activities will allow health systems serv-
ing population experiencing health disparities to make
informed decisions to increase prevention and screen-
ing uptake for groups that have been marginalized.

Conclusion

In this manuscript, we discuss the natural experiments
that health systems are undertaking to implement inte-
grated interventions and supporting activities for mul-
tiple cancer screenings, and, in some cases, for other
chronic conditions as well. Integration to increase
uptake of cancer screenings could be an effective and
efficient approach, but we currently do not have the
evidence to recommend widescale adoption. Systematic
studies can help to ascertain the benefits of integration
and best practices to optimize the delivery of integrated
interventions and supporting activities to increase
uptake of cancer screenings. We provide a conceptual
model that highlights key determinants for considera-
tion, review measurement challenges, and offer a list
of priority research topics to galvanize the implemen-
tation science community to generate the required
evidence.
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