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The aging of the population and the increased prevalence of cancer, 
as a leading cause of death and morbidity in the United States (1), 
will present many challenges for the health-care system in the years 
ahead. The stakes are high, given the millions of people who will 
require care along the cancer continuum, which includes risk 
assessment, prevention advice, screening, diagnosis, treatment, 
survivorship support, surveillance, and end-of-life care (2). Although 
exciting scientific and technological advances continue to be made, 
ensuring translation to effective, efficient, and equitable service 
delivery remains a national concern (3). The types of care along the 
cancer care continuum each include multiple technical steps and 
interfaces among providers and organizations, which can affect  
care outcomes (4,5). The complexity is magnified by the more than 
100 types of cancer, challenging patients, families, providers, and 
medical care organizations which must coordinate care between 
health-care sectors and across the cancer continuum.

The broader environmental context (including scientific, 
policy, and financing trends) has implications for cancer care to the 
extent that it affects the processes of care (6). New trends in tech-
nology and service delivery—such as biotechnology advances, 
including personalized medicine (7); health informatics, such as 
electronic medical records (EMRs) and decision support tools (8); 
identification of a patient-centered medical home (9); and compar-
ative effectiveness research (10)—can influence processes of care 
by affecting providers’ and patients’ ability to traverse the cancer 
care continuum efficiently and effectively. Policy-related initia-
tives, such as financial reform (including entitlement limitations 
and expansions and provider reimbursement), also may affect the 
processes of care as they influence the quality, equity, and effi-
ciency of care. Understanding the broader environmental contex-
tual factors is essential to improving care. A sole focus on providers, 

patients, or organizations will not improve care in an enduring 
way. The ecological perspective recognizes that the interaction  
of factors at multiple levels could significantly influence and 
sustain the quality of the process and ultimately improve health 
outcomes (11,12).

The purpose of this chapter is to use case scenarios to 1) illustrate 
the variability, diversity, and interaction of factors from multiple 
levels that affect the quality of care across the cancer continuum 
and 2) discuss implications for research and provide examples of 
multilevel interventions. The overall goal of such interventions is 
to have a positive impact on quality by addressing the key care char-
acteristics (safety, effectiveness, patient-centeredness, timeliness, 
efficiency, and equity), and, ultimately, to affect morbidity and 
mortality (11,13).

Methods
We use two case scenarios—screening and transition to survivor-
ship care—to carry out the two major purposes of this paper. 
We recognize that not everyone traverses the continuum and that 
people enter, leave, and reenter it at different points. We also  
recognize that other types of care exist, but we have chosen these 
two to illustrate the concepts of multilevel influences of care. Each 
scenario includes a targeted review of literature to illustrate contex-
tual influences upon care and raises questions about the potential 
effects of these influences on outcomes.

The Scenarios From an Ecological Perspective
Case Scenario 1: Screening in the Elderly.  Ms Smith is a 
66-year-old African American woman who worked for 40 years in 
automotive assembly before retiring at age 64, when her plant 
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management downsized its workforce during an economic down-
turn. She was offered her full retirement package, including some 
health benefits, though she was not yet 65. Her benefits covered 
catastrophic illness but not routine preventive care. This had been 
her only insurance, as her husband’s coverage ended with his death 
10 years earlier. Though Ms Smith worked for decades on the 
assembly line, she had not suffered any injuries except a gradual 
decrement in her hearing. She felt so good that she used her free 
time to pursue an active social life. After retirement, she had more 
time for dancing, dating, regular walking with women from her 
church, and traveling to visit her two daughters’ families. She did 
not routinely see a physician because of the expense and, addition-
ally, she was distrustful of doctors. She has never been screened for 
breast or colorectal cancer and has not had cervical cancer screening 
in 25 years.

This example of screening in older women raises numerous 
issues that can be analyzed from a multilevel ecological perspec-
tive. At the individual level, this is a healthy woman who does not 
see physicians often. She might benefit from screening but does 
not have a regular physician to cue her to action and, because she 
believes that she is healthy, screening may not seem important to 
her. This represents a common phenomenon in the United States 
with its healthy aging baby boomer generation. Data from the 
National Health Interview Survey showed that among women  
aged 65 years and older, 79.3% had fewer than three medical  
conditions and could be classified by the Charlson comorbidity 
index as being in average or above-average health, and 10% had 
not seen a physician within the past year. These investigators esti-
mated that 75% of the women aged 70 years and older will live an 
average of 12–18 additional years (14). Now that Ms Smith is 
Medicare-eligible, screening services are more financially accessible. 
Her individual perceptions of risk in view of her health status as 
well as her mistrust of physicians may contribute to her pattern of 
not accessing care (15,16). Additionally, her active dating life may 
warrant rethinking her risk of cervical cancer (17).

At the family and social level, Ms Smith’ s family characteristics 
and interpersonal interactions potentially may influence her 
screening behavior. Her daughters live in another town, and how 
they interact with her could affect whether she seeks care. We 
know little about her social network, but she is exercising with 
friends from church, dating, and dancing. These friends, and her 
daughters, may play a role in encouraging screening (15,18). 
Studies exploring the mechanisms underlying these social influ-
ences are needed so that interventions to capitalize on them can be 
developed (19).

At the health provider/team level, opportunities to influence 
screening behavior are missed because Ms Smith seldom seeks 
care. No one identifies Ms Smith as his or her patient, and she 
lacks a medical home. In the United States, it is assumed that indi-
viduals are responsible for their own care, and neither patient nor 
provider necessarily identifies each other as the responsible party. 
In contrast, in many European countries, capitation systems and 
electronic databases enable physician teams to identify the popula-
tions they serve and use strategies such as outreach reminders to 
enhance screening rates (20,21). Although reminders for mam-
mography and colorectal screening are increasing in the United 
States with the implementation of EMRs, the never screened still 

may not be reached. Should Ms Smith initiate regular visits to a 
physician, the implementation of EMRs and staff organization 
offers an opportunity to increase outreach reminders to her from a 
primary care provider (PCP) (22).

Given that Ms Smith is not connected with the medical care 
system, community efforts may be particularly important. Mass 
media campaigns have shown a consistent impact on breast and 
cervical cancer screening (23), as have news stories about public 
figures (24). Churches also have been successful intervention sites 
in communities (25–27), and lay health workers have been suc-
cessful, (28,29), though additional rigorous work is needed to test 
their effects in multiple settings and circumstances (30,31).

Finally, state and national health policy–level factors could 
influence Ms Smith’s use of screening. In years past, people with-
out health insurance were least likely to be screened (32,33), but 
effective September 2010 the Affordable Care Act (34) mandates 
insurance coverage of screening recommended by the US 
Preventive Services Task Force (35). The growth of the primary 
care home and the establishment of health-care reforms may foster 
incentives to implement outreach reminders and other supportive 
strategies (36). Although providing insurance may reduce dispari-
ties in screening (37), eliminating financial barriers alone is not 
sufficient. For example, evidence from managed care organizations 
indicates that low-income populations are least likely to be 
screened, despite coverage (15,38,39). Potential reasons might 
include social and cultural factors such as mistrust of medical care, 
perceived susceptibility, or difficulty in navigating the screening 
process (40,41).

In summary, this case demonstrates one set of factors that 
could influence cancer screening (Table 1, italicized factors). 
Variation in race, age, gender, and usual care-seeking behaviors, 
among other characteristics, would reflect other potential individ-
ual-level factors and strategies for intervention. A community 
intervention to encourage Ms Smith to establish a medical home, 
and a health-care organization intervention to implement out-
reach, however, could work together to introduce her to screening. 
The challenge is to choose theory-informed synergistic strategies 
that will have the most significant impact on safe, effective, 
patient-centered, timely, and efficient screening.

Case Scenario 2: Cancer Treatment and Transition to 
Survivorship.  Zoe Adler is a 42-year-old woman who was diag-
nosed with breast cancer on her first screening mammogram  
18 months previously and was found to have stage II disease with 
axillary node involvement. After breast-conserving surgery, she 
received 6 months of chemotherapy, followed by radiation. She 
currently has fatigue, problems concentrating, and complains of 
difficulty sleeping due to hot flashes and night sweats. She has 
gained about 13.6 kg, reports pervasive anxiety and fear of recur-
rence, and has not resumed sexual relations with her husband. She 
perceives her marriage as strong but is distressed that everyone in 
her family thinks that she should be getting on with her life after 
treatment, even though she knows that her life will never be the 
same. She has not seen her regular doctor since the breast cancer 
was detected and is wondering how her follow-up care is going to 
be handled. Zoe also worries about how she is going to manage her 
persistent fatigue and other symptoms, particularly as she is having 
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difficulty returning to work as corporate counsel for a movie studio 
in Los Angeles.

This scenario of a cancer patient making the posttreatment 
transition from curative therapy to survivorship raises numerous 
issues that can be analyzed from the ecological perspective. At the 
individual level, this woman has courageously faced a cancer diag-
nosis and received standard contemporary care that consumed a 
good deal of time and resources, including financial and personal. 
What we do not see is how her individual biology affected her 
treatment. The growing interest in personalizing care has increased 
the need to understand the biology of her tumor and tailor her 
therapy accordingly (42). However, her therapy as provided 
exacted a cost in terms of physical and psychological long-term 
effects. She faces fatigue, weight gain, menopausal symptoms, 
anxiety, and fear of recurrence, for which effective interventions 
are available. Furthermore, the management of these conditions is 
affected by her choice of where to seek care. Although the quality 
of her oncology treatment may have been excellent, she appears at 
a loss in terms of how to coordinate her posttreatment care.

The family and social levels represent contextual influence on 
her care. Zoe thinks she is not living up to the expectations of her 
family, who do not appear to understand that the effects of cancer 
treatment can take time to resolve and that she will face ongoing 
anxieties about the risk of recurrence. Family can help by recognizing 
the psychological stress of cancer and facilitating access to psycho-
social services and/or other resources, such as exercise programs. 
In addition, Zoe may have family concerns about the possible 
hereditary nature of this cancer. Consultation with a genetic coun-
selor and possible genetic testing for BRCA1/2 may be helpful, but 
consideration of how to anticipate family needs and incorporate 
them into care planning is rare.

At the provider/team level, Zoe’s health-care providers are a 
key resource, but she is uncertain about to whom she should turn. 
Medical oncologists see themselves as competent internists and 
often will manage common medical problems that arise during 
treatment (eg, hypertension, hyperglycemia, thrombosis) (43). 
During the acute phase of treatment, intense emotional bonding 
often develops between oncologist and patient. Because of the 
significant risk of cancer recurrence, oncologists frequently serve 
as both specialist and PCP because they see the patient regularly 
(44). This may be good for cancer surveillance, but it may lead to 
neglect of other routine and important medical care, such as health 
promotion and disease prevention, and to unnecessary visits to 
numerous providers (45–47). Evidence suggests that primary care 
is an effective place to go for survivorship care, including other 
health prevention needs, but Zoe may not consider this and/or her 
primary care physician may not be prepared (44,48). As a breast 
cancer survivor, Zoe represents less than 2% of the women aged 
40–49 years, and primary care practices may have few such women 
and be unfamiliar with posttreatment needs (49). Breast cancer is 
infrequent in younger women, and it may take explicit communi-
cation and planning between primary care and oncology resources 
to deliver optimal care (47).

At the organizational level, Zoe’s case exemplifies the challenge 
of delivering postcancer treatment care in a fragmented health-
care system. The intensity, complexity, and length of treatment 
magnify the need for coordination during the survivorship phase, 

including follow-up for potential late effects and recurrence. An 
Institute of Medicine (IOM) monograph stresses that people in the 
United States may get state-of-the-science biomedical care, but 
attention to psychological and social needs is woefully inadequate 
(50). Patients may become so focused on the cancer and the risk of 
recurrence that they may neglect other aspects of their health and 
have limited follow-up with their regular provider. Furthermore, 
unless the patient is being cared for within an integrated health-
care system with a single medical record, the PCP may have no 
idea what transpired (50,51). In addition, unlike treatment in the 
hospital, where a discharge summary is required, no such docu-
mentation is routine after outpatient cancer therapy. There is 
increasing recognition that many communication issues can be 
moderated by an organization’s commitment to implementing a 
cancer treatment summary and survivorship care plan (52).

At the community level, resources exist that can influence Zoe’s 
care. The IOM report emphasizes that local community resources 
for cancer survivors are essential and underused. These resources 
include Internet sites with online support and information,  
support groups, assistance with prosthetic devices, and exercise 
programs adapted to meet survivors’ specialized needs (49,50).

Finally, policy recommendations that encourage coordination 
and communication among providers could include requirements 
for an end-of-treatment summary and care plan for all patients 
completing cancer treatment to facilitate patient understanding 
and the sharing of care with multiple specialists and the PCP (49). 
This summary would document what transpired during treatment, 
describe potential late effects of treatments, communicate to the 
survivor and other providers what has been done and what needs 
to be done in the future, and promote a healthy lifestyle to prevent 
recurrence and reduce risk of comorbid conditions. Professional 
organizations are recognizing these issues, and emerging guide-
lines now are advocating reporting standards to improve quality of 
care. For example, efforts by the American Society of Clinical 
Oncology (ASCO) and its Quality Oncology Practice Initiative 
(QOPI) are leading the way toward monitoring clinical practice 
with a focus on quality improvement [see http://qopi.asco.org, 
(53)]. Although specific research to evaluate the impact of treatment 
summaries and care plans has not been reported (51), this recom-
mendation flows directly from other IOM work directed at how 
the health-care system can ensure quality care.

Much still needs to be done to improve care in the transition 
between treatment and survivorship, but the case of Zoe Adler 
illustrates that success will require understanding the influences at 
multiple levels to provide optimum care to the growing population 
of cancer survivors.

Discussion and Implications
Levels, Complexity, and Variability
These two scenarios demonstrate the complex and interactive  
factors that affect the quality of cancer care and optimal patient 
outcomes. They highlight some but not all of the participants and 
activities within and between levels of care. Moreover, each type of 
care varies substantially, increasing complexity. Table 1 highlights 
not only the multilevel issues from the specific scenarios but  
also exemplifies other potential factors. These factors represent 

http://qopi.asco.org
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challenges to designing and testing interventions that improve care 
for each patient and are at the same time sufficiently sustainable, 
flexible, and generalizable to affect population groups.

The Mandate for Multilevel Intervention Research
Multilevel intervention strategies could achieve optimal care for Ms 
Smith and Ms Adler. So, where to begin? Strong conceptual frame-
works for developing interventions targeted at behavior change in 
individuals and organizations have been developed (54–56). In 
designing multilevel interventions, both the targeted levels of care 
and the timing of each intervention component are critical (57). 
Interest in complex adaptive systems is growing as many challenges 
confront the development of multilevel intervention strategies (58). 
Complex models and frameworks integrate numerous theoretical 
perspectives that must be considered in view of efficacy evidence. 
As Weiner et al. (59) emphasize, strikingly little practical guidance 
is available for making choices and designing strategies. They 
emphasize that future research will require detailed familiarity with 
existing evidence to justify which combinations of which strategies, 
at which level, most likely will affect outcomes synergistically. An 
understanding of biological, individual, social, and organizational 
epidemiology and related theories is needed to guide understanding 
of potential moderating and mediating effects on intervention out-
comes. Weiner et al. (59) outline five strategies for combining 
interventions at multiple levels: accumulation, facilitation, amplifi-
cation, cascade, and convergence. Building on our case scenarios, 
we now describe hypothetical examples of multilevel interventions, 
understanding that final design decisions are predicated on a careful 
review of the contextual factors and existing evidence on interven-
tion components as well as consideration of relevant theory.

Scenario 1.  In this scenario, the general issue is underuse of 
screening. We know that 55% of women aged 65–79 years have 
not been screened for colon cancer within the past 10 years, 22% 
have not been screened for cervical cancer, and 19% of women of 
above-average health have not been screened for breast cancer 
within 2 years (60). Parenthetically, it also is true, however, that 
screening is overused (61–63). To optimize care, interventions 
addressing Ms Smith’s age group should consider both underuse 
and overuse of screening services.

Example of a multilevel intervention.  A consortium of 
Community Health Centers (CHCs) partnering with a state’s 

department of public health (DPH) could plan a trial that 
addresses at least three levels: individuals seeking care, health-care 
organizations, and the community. The interventions could 
address patient knowledge, beliefs, and motivation; provider 
knowledge and motivation; organizational change; and community 
support of the interventions. Figure 1 is a schematic of potential 
converging and facilitating strategies (59).
 
	•	 A community education strategy intervention could moti-

vate women such as Ms Smith to seek a medical provider. Such  
a campaign could use mass media or lay educators and be  
facilitated by the national policy change assuring coverage for 
screening.

	•	 Once a woman is associated with a medical team, it is import-
ant that she is approached about screening. Recall Ms Smith’s 
distrust of providers; to counteract this, an educational strategy 
could be directed at key members of the provider team through 
academic detailing (64) to individualize care so as to recognize 
unique patient concerns relevant to both over- and underuse 
(60,65). Additionally, patient-centeredness requires skill to de-
tect and improve individual perceptions related to such issues 
as fear and mistrust (16) and to improve communication (66). 
The staff training also could include group sessions to promote 
consensus about integrating recommendations into the prac-
tice’s processes (22). For example, women with no evidence of 
human papillomavirus who are in monogamous relationships  
do not need annual Pap smears (67), but older women actively 
dating may need this screening (68).

	•	 At the organizational level, an automated health maintenance 
template could be designed and integrated into the EMR. Such 
systems enable decision support screening at point of contact 
(69), and current efforts prompted by the American Recovery 
and Reinvestment Act (ARRA) (70) encourage use of information 
technology (IT) and such electronic templates. The investment 
in software, however, needs justification at the leadership level. 
This CHC-DPH intervention, therefore, could include a lead-
ership strategy that builds a business case for the reminder sys-
tem, identifies available EMR reminder software, or identifies 
an appropriate record to install. The intervention could include 
training in the use of the EMR and examination of patient flow 
to identify how staff could use it efficiently.
 
As shown in Figure 1, this example of a three-component inter-

vention could directly affect mediators of physician knowledge, 

Figure 1. Convergence and facilitation inter-
vention strategies—screening. Box repre-
sents intervention and level of influence (in 
parentheses); diamond represents media-
tor; oval represents outcome. Convergence 
intervention strategies are those interven-
tions at multiple levels that mutually rein-
force each other by altering patterns of 
interaction among two or more target audi-
ences. A facilitation strategy is one that 
enables another strategy to reach an 
objective.
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skills, and motivation as well as patient knowledge, beliefs, and 
access to resources. Accompanying organizational changes at the 
CHCs could facilitate improved scheduling of medical appoint-
ments, where patients and providers interact. A research trial would 
test whether these changes lead to improved patient-centered, 
timely, and appropriate screening.

Scenario 2.  In this scenario, the broad issue is management 
and communication about posttreatment survivorship care. With 
current demographic trends—an aging population and the decline 
in cardiovascular disease—we can expect significant growth in new 
cancer cases, especially those that peak in older age (eg, breast, 
colon, prostate). This will seriously challenge the capacity of the  
health-care system, with its limited workforce of medical and  
nursing professionals (71,72). Building on prior IOM reports (13), 
we emphasized the posttreatment phase of cancer care due to the 
heightened need for coordination and patient-centered care, to 
enable exchanging information and responsibility (5).

Example of a multilevel intervention.  A Cancer Center could 
undertake significant changes in structure and processes of care 
and actively promote a partnership with area PCPs. Figure 2 illus-
trates this potential accumulation and cascade design (59).
 
	•	 At the organizational level, a three-component intervention 

could be carried out. This intervention could involve design-
ing a standardized treatment summary and survivorship plan 
(policy); designating staff responsibility for discrete survivorship 
services, including physician and nurse champions; and institut-
ing a Patient Educator/Navigator position (73,74). An all-staff 
orientation to the survivorship initiative also could be designed 
and implemented. These ambitious components could enable 
and reinforce hospital team readiness by improving knowledge, 
skill, and dedicated supportive resources. Although the treat-
ment summary and survivorship care plan model still needs field 
testing, the IOM report concluded that such a plan would facili-
tate the sharing and coordination of care as patients transition 
out of the treatment phase. The designated staff assignments 
could improve care by establishing expectations around the per-
formance of essential processes of care. The Patient Educator/
Navigator would understand the medical, palliative, and psycho-
social needs of the patient. This specialist would not necessarily 

undertake the management of all of these needs but would assess  
and acknowledge the multiple issues and make appropriate 
recommendations and referrals.

	•	 At the community level, a Primary Care Partnership initiative 
could integrate local primary care resources. Research has docu-
mented the added value of comanagement between oncology 
specialists and PCPs (45,75,76). Work done by Grunfeld et al. 
(48,77) suggests that for patients with early-stage breast cancer, 
follow-up care can be performed successfully by PCPs. Whether 
this is true of other cancer sites has not been studied. However, 
a recent qualitative study with primary care physicians who were 
receiving treatment summaries and survivorship plans at an aca-
demic institution (78) suggests that PCPs feel both equipped 
and empowered to take charge of follow-up care with a variety 
of survivors after receipt of a comprehensive consultation with 
recommendations. The Primary Care Partnership initiative 
could include mailings and academic detailing about the treat-
ment summary plan and encourage PCPs to initiate calls with 
specialists if questions arise.

	•	 At the individual level, patient education could be a key inter-
vention component. Education and guidance to patients at the 
end of active treatment—something that is very effective at diag-
nosis and during treatment—will help patients avoid feeling that 
they are “lost in transition” (79). An explicit posttreatment edu-
cational session with the treatment summary and survivorship 
plan could be tested. Oncology specialists are not always able 
to predict the time course of recovery, and many patients need  
increased psychological support during this time—something 
that is not always forthcoming (50). To address this reality of 
variable and evolving needs, the on-call navigation availability 
with the Patient Educator system represents a potential accu-
mulating strategy.
 
As shown in Figure 2, this multilevel approach could first 

prepare hospital teams for survivorship care by adopting struc-
tural and policy changes and improving staff education. In addi-
tion, education at the end of treatment could prepare patients 
for the journey ahead by influencing important mediators of 
knowledge, skills, and self-efficacy, whereas a community effort 
could facilitate PCP–specialist transitions. These combined 
efforts could lead to improved patient-centered coordinated 
survivorship care.

Figure 2.  Accumulation and cas-
cade intervention strategies—
survivorship. Box represents 
intervention and level of influ-
ence (in parentheses); diamond 
represents mediator; oval repre-
sents outcome. Accumulation 
intervention strategies are those 
interventions at multiple levels 
that produce a cumulative impact 
on a common mediating path-
way. A cascade strategy is one 
that affects the desired outcome 
in and through one or more inter-
ventions at other levels of 
influence.
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Conclusions From the Multilevel Intervention Examples
As described in the scenarios, a consideration of the quality of care 
domains (6) can guide decisions about priorities and help investiga-
tors prioritize theory-guided interventions. The screening scenario 
illustrated how interventions could promote equity of access to 
reduce disparities and encourage strategies to improve adherence 
and timeliness. The posttreatment scenario stressed the importance 
of patient–provider communication to improve patient-centered 
care and symptom management as well as assure timely and effec-
tive surveillance care.

Beyond the quality-of-care domains, it is important to consider 
important moderators of the impact of the intervention, including 
race/ethnicity, physician and other manpower levels, geographic 
location, and organizational networks, to name a few. Thus, with 
intensive investigation of potential determinants, a combination of 
interventions at the organization, provider, and patient levels 
could evolve.

Other Methodological Challenges
Research design and measurement issues are compounded in mul-
tilevel research. Priority may be given to estimating the relative 
contribution of strategies aimed at different levels, a perspective 
common within the research community. In pragmatic trials, case– 
control studies, and outcomes research, however, it is not always 
possible to determine which of the interventions contributed  
the most. Indeed, implementation research suggests that it may be 
difficult to determine which intervention has greater effect than any 
other. This lack of certainty about effects at specific levels chal-
lenges the current paradigm for research designs (80). Design, of 
course, affects decisions about unit of randomization and statistical 
power. Because interventions are driven by theories related to a 
certain level (eg, intrapersonal, interpersonal, and organization 
theory), measurement challenges include the availability of valid 
and reliable outcome measures and data sources, respondent burden, 
multiple data sources requiring resource-intensive management, 
and other concerns (81). Multilevel studies therefore require statisti-
cal methods that consider interdependence of measures at multiple 
levels (80).

Despite these challenges, it is an exciting time to push forward 
with building an evidence base about the potential of multilevel 
interventions along the cancer continuum to promote improved 
care and outcomes which address all segments of the population 
(82).
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