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Health care in the United States is notoriously expensive while often failing to deliver the care recommended in published 
guidelines. There is, therefore, a need to consider our approach to health-care delivery. Cancer care is a good example for  
consideration because it spans the continuum of health-care issues from primary prevention through long-term survival and 
end-of-life care. In this monograph, we emphasize that health-care delivery occurs in a multilevel system that includes organiza-
tions, teams, and individuals. To achieve health-care delivery consistent with the Institute of Medicine’s six quality aims (safety, 
effectiveness, timeliness, efficiency, patient-centeredness, and equity), we must influence multiple levels of that multilevel sys-
tem. The notion that multiple levels of contextual influence affect behaviors through interdependent interactions is a well-
established ecological view. This view has been used to analyze health-care delivery and health disparities. However, experience 
considering multilevel interventions in health care is much less robust. This monograph includes 13 chapters relevant  
to expanding the foundation of research for multilevel interventions in health-care delivery. Subjects include clinical cases of 
multilevel thinking in health-care delivery, the state of knowledge regarding multilevel interventions, study design and measure-
ment considerations, methods for combining interventions, time as a consideration in the evaluation of effects, measurement 
of effects, simulations, application of multilevel thinking to health-care systems and disparities, and implementation of the 
Affordable Care Act of 2010. Our goal is to outline an agenda to proceed with multilevel intervention research, not because it 
guarantees improvement in our current approach to health care, but because ignoring the complexity of the multilevel environ-
ment in which care occurs has not achieved the desired improvements in care quality outlined by the Institute of Medicine at 
the turn of the millennium.
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Introduction: Contextual Levels of Influence 
on Health Behavior, Health Care, and Health 
Outcomes

Health-care delivery in the United States is notoriously expensive 
while often failing to deliver the care recommended in published 
guidelines (1,2). Practitioners do not apply all that is known about 
quality practice, concerns about safety abound, and patients are 
confused by the choices they face (3–5). It is therefore not surpris-
ing that the United States is 19th among developed countries in 
reducing avoidable mortality (1). Calls for improvement have 
focused on the gap between research-tested interventions and 
implementation in medical practice (6–8). The need to close that 
gap is reason enough to rethink our approach to care in general, 
and cancer care in particular, but leading the world in health-
care spending while lagging behind in achievement should provide 
additional motivation.

Cancer care is a good example for considering the process of 
health-care delivery because it spans the continuum of health-care 
issues from primary prevention through long-term survival and 
end-of-life care (Figure 1). Movement across this continuum 
involves several types of care, as well as transitions between them 
(Figure 1) (9). We also recognize that each type of care is made up 

of multiple small steps and the interfaces between them (Table 1) 
(10). The process of care is defined as the set of activities that occur 
within and between types of care across the cancer continuum. 
These activities include communication, testing, analysis, and 
interaction among health-care practitioners, patients, and their 
families. Although Figure 1 portrays the continuum as a linear 
process, we recognize that individuals enter and leave at different 
points along the continuum and may pass repeatedly through some 
types of care while not proceeding to others. We also recognize 
that the interactions occur within and between health-care 
settings.

One approach to improving care has been to focus on one of 
the many individual steps in the process. This reductionist 
approach has led to improvements in specific technical aspects of 
care, such as new imaging or new diagnostic or treatment technol-
ogy (3,11,12). However, these advances are slowly incorporated 
into care, and there is evidence for cancer care that the result may 
not be coordinated or supportive of patients (5,8,13–15). The 
reductionist approach to improving care has brought many new 
advances, but the sum of these advances is less than the integrated 
care that is desired (16).

To achieve that integrated care, we need to think about it as a 
process with multiple steps and interfaces that need to proceed 
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Figure 1. Opportunities to influence the process of care across the cancer continuum. Adapted from Zapka JG, Taplin SH, Solberg LI, Manos MM 
(9) with permission from the American Association for Cancer Research.

Table 1. Definitions of key terms*

Term Definition

Level The various ways that humans aggregate, such as the nation, organization, team, family, and individual, which  
  directly or indirectly influence a range of care outcomes.

Intervention A specified strategy or set of strategies designed to change the knowledge, perceptions, skills, and/or behavior of  
  individuals, groups or organizations with the goal of improving patients’ health outcomes.

Multilevel intervention An intervention is considered to be multilevel if it addresses the individual patient, as well as at least two levels of  
  contextual influence, such as organizations and providers, thereby targeting at least three different sources of influence.

Cancer care continuum The set of health-care activities that cover the spectrum of risk and disease in the population from being at risk of  
  cancer through being treated, becoming a long-term survivor, and in some cases needing palliative and/or  
  end-of-life care (9).

Process of care The set of activities that go on within and between health-care organizations and practitioners and patients across the  
  cancer continuum.

Type of care The care delivered to accomplish a specific goal of care across the cancer continuum, such as detection, diagnosis,  
  or treatment.

Steps of care Each type of care involves multiple specific activities such as performing the screening test or delivering a dose of  
  chemotherapy (10).

Transition The set of interactions necessary to go from one type of care to another, such as the transition from detection to  
  diagnosis.

Interface of care A finer grade of transition where information and responsibility are transferred, such as communicating test results,  
  calling to schedule an appointment, or contact between physicians to communicate details of a referral (10).

Health behavior Activities that are presumed to affect health over time (eg, shared decision making, cancer screening, follow-up to  
  abnormal tests, use of recommended treatments, and engagement in care).

Process of care impacts Five of the IOM’s six quality aims (including safety, effectiveness, patient-centeredness, timeliness, and efficiency)  
  that can be measured for the process as a whole or subprocesses within a type of care (eg, screening). Consistent  
  with AHRQ’s Health Care Quality measurement, equities (disparities) are a separate metric of quality that can be  
  measured across populations for all the indicators.

Patient and population 
outcomes

Intermediate and long-term outcomes of health-care quality on patient. Intermediate outcomes include changes in risk  
  status, stage at diagnosis, quality of life, quality of death, and financial burden. Long-term outcomes are changes in  
  morbidity and mortality for the population. The aggregate of patient outcomes represents population outcomes.

*	 AHRQ = Agency for Healthcare Research and Quality; IOM = Institute of Medicine
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smoothly. Furthermore, we need to begin thinking about how 
multiple levels of influence interact with the steps and interfaces of 
care in an interdependent way that creates a system (17,18). 
Consistent with the theory of complex adaptive systems, there are 
an infinite number of small steps to be taken by the people seeking 
care and those delivering it. Each step is connected to multiple 
other steps through interfaces where information and responsibility 
are transferred back and forth (10). These interactions are affected 
by the levels of contextual influence that change starting condi-
tions and the pace of progression of an individual through an  
episode of care. Considering all the variations makes health care 
appear chaotic, highly variable, and subject to occurring in starts 
and stops (19). The challenge for those interested in improving the 
quality of cancer care becomes how to influence this system and 
avoid the usually faulty assumption that the addition of one 
improved step will result in quality improvement overall. Ignoring 
the complexity of the multilevel environment in which care occurs 
has not achieved the desired improvements in care quality outlined by 
the Institute of Medicine (IOM) at the turn of the millennium (7). 
The time has come to step back from this reductionist approach 
and begin considering care as a process in a dynamic system (18).

The notion that multiple levels of contextual influence affect 
behaviors through interdependent interactions is an ecological 
view that has a long tradition (18–24). Characterization of the 

levels that affect the behavior of people, however, varies. Some 
investigators have identified the following levels as key: intraper-
sonal (biological, psychological), interpersonal/cultural, organiza-
tional, physical environmental (built, natural), and policy (25). 
Others argue that there are three fundamental levels: individuals 
and groups, organizations, and economic and social systems 
(26,27). Still others emphasize a hierarchical set of levels: micro 
(eg, family), mezzo (eg, community, worksite), macro (eg, nation, 
state), and global (eg, geopolitical, economic) levels (24). This 
hierarchical view is consistent with the biopsychosocial model of 
health proposed by George Engel in the 1980s, which identifies 
multiple levels of influence, from molecules to the biosphere (22). 
For example, tobacco addiction may be impacted by an individual’s 
physiological response to nicotine, but also by family attitudes and 
beliefs, or the community’s culture and public policies that affect 
the price of cigarettes. Each of these factors is a potential level of 
influence upon smoking behavior (22). Despite the different 
operational definitions, all conceptualizations consistently suggest 
that individuals live and seek care in a complex environment 
(22,25).

The theory of complex adaptive systems provides one way to 
think about the system as a whole (17,19). This theory suggests 
that interactions between people and levels travel in multiple 
directions and that individuals and layers within a system are 
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Figure 2. Multilevel influences on the cancer care continuum. Reprinted from Taplin SH and Rodgers A (10) and adapted from Zapka J (28) with 
permission from Wolters Kluwer Health. SES = socioeconomic status; MD = physician.
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constantly adapting. For example, provider teams must live within 
the rules of their organizations on a daily basis, but over time pro-
viders and their teams may interact with their organizations to 
change those rules. Furthermore, the influences between contex-
tual levels may not be completely hierarchical. For example, a 
change in national policy may directly influence the structures and 
processes of health-care organizations, without being “filtered” by 
intermediate levels of influence such as state health policies or local 
community environments. Similarly, a change in health-care orga-
nizational structure may directly influence patient outcomes, with-
out intermediate effects on family or other social support systems.

Because our interest is to understand and intervene in cancer 
care delivery, we adopt a conceptualization that uses levels of 
human aggregation. The conceptualization adapts Engel’s ecologi-
cal model of influences upon health (22) and identifies a  
hierarchy of potential intervention targets that are influential  
in health-care delivery (Figure 2) (28). These targets are the 
individual patient, including biological factors, beliefs and 
attitudes, sociodemographic characteristics, and risk factors; the 
provider/team, including skills and attitudes of providers, and 
the functioning of the provider team; family and social supports, 
including social networks; the organization or practice setting, 
including human and capital resources and processes designed 
to improve care; the local community environment, including local 
health-care markets, and social and professional norms; the state 
environment, including state reimbursement policies, taxation, 
or cancer programs; and the national environment, including 
such factors as national health reform, reimbursement policies, 
or cancer programs. Though the model identifies potential levels  
of intervention, it does not specify the mechanism of effect of  
the levels on each other or the behavior of providers and people 
seeking care.

To consider the mechanisms of effect, there are many theories 
that vary with the level being considered. For example, institutional 
theory describes how organizational performance is constrained or 
enhanced by actors, institutional logics, and governance arrange-
ments in an organizational field (29). The organizational transfor-
mation model offers practical steps to changing an organization, 
but expectations for that change may need to be tempered by an 
understanding of complex adaptive systems (30). Network theory 
describes webs of linkages between organizations, with linkages 
across organizations of similar forms (such as hospitals linked to 
other hospitals), or linkages between organizations at different 
levels of the environment (18). Social cognitive theory helps to 
explain how individuals, their social and built environment, and 
behaviors interact (31). Intra- and interpersonal theories describe 
mediators, moderators, and drivers of health-related behaviors at 
the individual patient level (32). All of these theories provide valu-
able perspectives on specific aspects of the multilevel context, but 
they do not provide a single unifying framework that can explain 
this complex context. While there is a need for unifying theory or 
model, interventionists can in the meantime address and measure 
a variety of mechanisms such as education, communication, physical 
environment, and policy.

We define an intervention as a specified strategy or set of 
strategies designed to change the knowledge, perceptions, skills, 
and/or behavior of individuals, groups, or organizations, with the 

goal of improving patients’ health outcomes (Table 1). We define 
a multilevel intervention as one that addresses at least three 
levels of the multilayer system (eg, the individual, the team of health-
care providers, the health-care organization, or the community where 
the organization is located). Such interventions thereby target at 
least three sources of influence upon health behavior that may 
ultimately result in improved patient and population outcomes 
(Figure 2). We focus on individuals providing, seeking, and receiv-
ing cancer care (referring to them as providers and patients). We 
recognize that cellular mechanisms also are regulated by contex-
tual influences and that there is considerable interest in the poten-
tial for genomic and other biologic information to personalize 
care. But our primary focus in this supplement is on the individual, 
group, organizational, and societal contexts that influence health-
care delivery. We choose to focus on factors that affect health-care 
delivery because of the large per capita expenditure on health care 
and the need to provide coordinated care that improves the experi-
ence for patients while reducing the costs. The right columns and 
the bottom panel of Figure 1 summarize the effects of multilevel 
interventions: improved quality of the cancer care process, result-
ing in improved cancer-related health outcomes.

Despite the lack of a unifying framework, efforts to analyze and 
understand the effects of contextual influences upon health behavior 
and health care have made some progress. Application of qualitative 
and quantitative methods has resulted in a substantial increase in 
the volume and scope of studies of contextual effects on provider 
behavior, individual health behaviors, and health outcomes (33). 
Quantification of the relative contributions of different levels of 
influence is made possible through multilevel statistical methods 
and models (34,35). These techniques help researchers examine 
multilevel determinants of health disparities (36), factors affecting 
cancer screening (37–39), and strategies to improve adherence to 
clinical practice guidelines (40,41), among other examples.

Methods of intervening to affect contextual influences simulta-
neously in measurable ways that improve health remain largely 
unexamined (7). In the 1970s, there were some key projects  
demonstrating the benefits of community interventions to affect 
cardiovascular risk (40,41). We conducted a PubMed search in 
March 2010 using terms such as “multilevel,” “ecological,” and 
“interventions” to identify examples of multilevel intervention  
trials in health care. We identified a few examples that met our 
specific definition of multilevel intervention trials in health care 
(Box 1), but most of the literature we identified described multi-
level statistical analyses of uni- or bilevel interventions. 
Furthermore, the intervention trials tested effects of multilevel 
interventions on individual health behaviors, such as smoking and 
physical activity. We were not able to identify trials in health-care 
delivery that included both an intervention and relevant measure-
ments at three levels represented in our multilevel model. The 
multilevel trials we found focused on community interventions, 
and only one had links to health-care delivery.

The trials described in Box 1 showed modest effects for many 
potential reasons, including weak or poorly implemented interven-
tions or measurement of effects before they could manifest. The 
challenge these examples present is how to develop strong inter-
ventions focused in health care whose effects can be measured at all 
the relevant levels. The challenge of developing strong interventions 
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at multiple levels is compounded in the current environment that 
seeks “evidence-based” incremental progress. It is much easier to 
propose single-level interventions based on the current evidence 
base. However, addressing the quality chasm by implementing 
small evidence-based improvements has been the approach for 
at least a decade, and there is little to show that the fundamental 
character of expensive care divorced from evidence-based guide-
lines has been altered significantly since the publication of the 
IOM’s report on the quality chasm at the turn of the century. 
Multilevel intervention research is therefore not based on evidence 
for the efficacy of such an approach, but upon the recognition that 
care occurs in a multilevel context that must be accounted for and 

influenced. The hope is that will increase the likelihood of sustain-
able improvements in the quality of health care (22).

Our interest in multilevel intervention strategies also includes a 
concomitant interest in articulating the intermediate processes and 
impacts of care that drive improvement in patient and population 
health outcomes. To develop interventions, we need to consider 
how each level affects the others, when to expect effects to mani-
fest themselves in the care process, and how that process affects the 
health outcomes of interest. Effects may occur through policy, 
organizational, and team structure or through interpersonal inter-
actions, but all the effects ultimately facilitate or restrict behavior  
to achieve a desired health-related outcome.

Box 1. Examples of multilevel intervention trials

COMMIT (Community Intervention Trial for Smoking Cessation): This trial randomly assigned one of each of 11 matched pairs of cities to 
either intervention or control status (60,61). The intervention communities received a set of interventions over 4 years using a community 
mobilization model. Creation of a Community Planning Group with representatives who could facilitate access to public media, worksites, 
and health-care settings was the first intervention. They, in turn, promoted the use of four broad interventions with multiple activities in 
each: 1) public education through media, 2) development and promotion of cessation resources in the community, 3) encouragement of 
organizational interventions, such as smoking cessation policy change at worksites, and 4) health-care provider education. These interven-
tions targeted three levels of influence: community (media, planning group), organizations (worksite, provider teams, religious groups), 
and individuals (heavy smokers). Measurement occurred by surveys of individuals in the community, health-care organizations, religious 
groups, and worksites. The outcome of interest was smoking cessation among heavy smokers, but the significant effect was shown among 
light smokers. Quit rates among light to moderate smokers were 0.306 vs 0.275 (P = .004) in intervention vs control communities (60,61).

ASSIST (A Stop Smoking in Schools Trial): This randomized trial was conducted in seven intervention and seven control communi-
ties in Minnesota to test a community organizing approach to reducing smoking among school-age children who were in grades 8 
through 10 at the beginning of the study (42). The intervention communities were mobilized through the active leadership of a half-
time community organizer who established local teams of activists as the first intervention. The local teams were then trained and 
encouraged to undertake the following three interventions: 1) change ordinances regarding smoking, 2) educate community mem-
bers about youth tobacco access, and 3) enforce ordinances against tobacco sales to minors. The trial used three interventions at 
three levels (policy creation, policy enforcement, education) of an ecological model: community, activist teams, and individuals. The 
study interventions did not directly address individuals, but they measured smoking at the individual level. The investigators focused 
measurement on smoking rates among minors by surveying samples of youth in the communities, but they also observed whether 
cities adopted and enforced ordinances against sales to minors. Although daily smoking among adolescents continued to increase 
in intervention communities, increases were smaller than in control communities.

CATCH (Child and Adolescent Trial for Cardiovascular Health): This randomized trial in four communities tested interventions at 
three levels (schools, families, and students) (43). They encouraged schools to 1) reduce the fat content of food served, 2) increase 
the amount of time devoted to physical exercise, and 3) implement classroom curricula addressing healthy eating. A random subset 
of intervention schools included packets of home activities that complemented the school curricula. Measurement included fat analy-
sis of school menus, random visits to schools to assess physical activity, and surveys of students including psychosocial metrics, 
dietary recall, a physical activity checklist, individual serum cholesterol levels, and other physiological measures. The intervention 
was associated with reduction in fats served in schools and increase in the time devoted to physical exercise. Intervention families 
were more likely to complete home study curricula. Individuals in the intervention schools reported more exercise, but body mass 
index and cholesterol levels did not differ significantly. 

Figure 3.  Contextual influences occur 
across the cancer care continuum and 
are likely to vary in importance.
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We also need to recognize that the interactions and effects of 
levels may differ across the cancer continuum (Figure 3). At the 
beginning of the continuum of care, the connection between pri-
mary care and the community may play a prominent role (44). In the 
middle of the continuum, when people are being treated for a cancer, 
the oncology specialist provider teams and organizations become a 
predominant influence (14). But this influence wanes as individuals 
complete their oncology therapy and become long-term cancer sur-
vivors (45). The types of care (eg, screening, diagnosis, treatment) 
aggregate collections of specific steps in the care process and involve 
interfaces among individuals and organizations (10). Interventions 
must begin to consider how multilevel contextual influences affect 
steps and interfaces, how policy affects who can move through the 
steps of care, and how communication can be improved.

Health-Care Quality Aims and Intermediate 
Impacts on Health Outcomes
Our hope is that in designing interventions that acknowledge and 
address the individual, group, organizational, and/or societal con-
texts that affect the processes of care, we will better influence the 
steps and interfaces that make up those processes. The ultimate 
purpose of multilevel interventions is to improve the quality and 
outcomes of health-care delivery. Health-care quality is “the degree 
to which health services for individuals and populations increase the 
likelihood of desired health outcomes and are consistent with cur-
rent professional knowledge” (46). In its blueprint for national 
health-care quality improvement, Crossing the Quality Chasm, the 
IOM defined six national quality aims: safety, effectiveness, patient-
centeredness, timeliness, efficiency, and equity (7). These aims 
guided the Agency for Healthcare Research and Quality (AHRQ) 
in developing quality measures in 2002. One focus for new research 
is to establish whether efforts at optimizing care consistent with 
these quality aims will have a positive impact on patient outcomes. 
Individually, the quality-of-care aims represent indicators for  
the processes of care across the entire cancer care continuum. We 
borrow from the AHRQ and the IOM definition of quality to  
propose desired measures of success for multilevel interventions in 
cancer care: increased quality of care across the cancer care contin-
uum, resulting in improved cancer-related long-term patient health 
outcomes (eg, reduced morbidity and mortality from cancer, 
reduced financial burden to patients, and improved health-related 
quality of life) (see Figure 1 and Box 2).

Quality of care process measures for cancer interventions  
can be identified for each type of care and transition. Health-care 
processes differ across each type and transition of care on the con-
tinuum, and therefore metrics must also change. Box 3 offers 
examples of quality aims across the types and transitions on the 
cancer care continuum.

Cancer Care as a Case Study for Examining 
Multilevel Influences and Interventions
Cancer is a good model for evaluating multilevel influences on 
health-care quality, as its development and progression is amenable 
to interventions at several levels of influence across multiple types of 
care, from prevention through the end of life. In fact, consideration 

Box 2. Quality aims from the Institute of Medicine (62)

Safety—Avoiding injuries to patients from the care that is sup-
posed to help them; may include reductions in complications 
of care or inappropriate medication prescription, for 
example.

Effectiveness—Providing services based on scientific knowl-
edge to all who could benefit, and refraining from providing 
services to those not likely to benefit (often classified as unde-
ruse, overuse, and misuse of care).

Patient-centeredness—Providing care that is respectful of and 
responsive to individual patient preferences, needs, and val-
ues and ensuring that patient values guide all clinical 
decisions.

Timeliness—Reducing waits and sometimes harmful delays 
for both those who receive and those who give care; may 
include time to initiation of treatment for patients with acute 
conditions and patients’ perceptions of the timeliness of 
appointments, for example.

Efficiency—Reducing waste and administrative cost; may 
include reduction in overuse of health-care services.

Equity—Providing equal opportunity to access care that does 
not vary in quality by personal characteristics, such as gender, 
ethnicity, geographic location, and socioeconomic status. 

and analysis of multilevel interventions has been proposed as a  
primary means of advancing the field of intervention research in 
cancer screening, among other types of cancer care (47).

Multilevel interventions focused upon improving processes in 
accordance with the six health-care quality aims face a daunting 
task, however. Interventionists must choose the place in the  
continuum where they want to intervene, the levels that must be 
influenced to achieve an impact, and the potentially optimal strate-
gies. The relative importance of each contextual influence, how-
ever, may expand or diminish in size and importance depending on 
the cancer care type or transition being addressed, and the indi-
vidual circumstances of a patient. For example, underuse of cervi-
cal or breast cancer screening among uninsured low-income 
women is influenced by the availability of federally-funded screen-
ing programs, whereas screening participation among insured 
women may be improved by reminder systems at the practice level 
or increased recommendation of appropriate screening at the pro-
vider level. Quality of life for those undergoing treatment for 
invasive cancers may be improved by the presence of familial and 
social supports, whereas individual patient characteristics such as 
belief systems may predispose patients to adhere to or to dismiss 
follow-up recommendations.

Purpose and Organization of the Monograph
This monograph contributes to the further development and 
evaluation of multilevel interventions in health care. In June 2009, 
a multidisciplinary group of experts met at the National Cancer 
Institute to consider what was needed to expand the foundation 
for multilevel approaches. They considered theories, models, and 
methods from health services, behavioral sciences, and several 



8  	 Journal of the National Cancer Institute Monographs, No. 44, 2012

disciplines to explore potential multilevel influences across the 
cancer care continuum. They sought priorities for research, con-
sidered research designs, and explored measurement issues. The 
meeting participants were behavioral scientists, economists, epide-
miologists, health services researchers, physicians, sociologists, 
and statisticians from across the country. The discussion exposed 
the need for a standardized vocabulary to facilitate communication 
across disciplines (Table 1). In addition, a number of questions 
arose that formed the basis for the content of this monograph:
 
	•	 Although the idea of multilevel interventions has intuitive heuristic 

appeal, how can it be made operational and meaningful?
	•	 How can theories and definitions of context from across disci-

plines be brought to bear on the multilevel framework?

	•	 How should time and timing be addressed to identify appro-
priate measures of contextual influences and their effects  
longitudinally?

	•	 What are the mechanisms by which interactions across levels 
occur, and how can these interactions be measured?

	•	 What is the potential for systems or simulation modeling to 
examine the effects of combinations of factors across levels?

	•	 How can knowledge about multilevel effects from other disease 
areas, such as heart disease and diabetes, be applied to cancer?

	•	 How can partnerships be developed to examine multilevel inter-
ventions from a larger research platform?

	•	 How can multilevel interventions and analyses inform health-
care reform decisions?

	•	 How might multilevel interventions and analyses contribute to 
ongoing research and implementation of genomic and personal-
ized medicine?
 

Overview of the Monograph
The articles in this monograph address these questions directly and 
indirectly. Section I describes multilevel influences and interven-
tions across the cancer care continuum, highlights examples from 
the literature on chronic disease care and prevention, and explores 
important conceptual issues. Zapka et al. (48) illustrate core multi-
level issues that emerge in the course of providing cancer care. 
Stange et al. (49) examine how the idea of multilevel influences 
across the cancer control continuum is actualized in the empiric 
literature. Section II addresses the challenges and opportunities for 
research on multilevel interventions. Innovative study designs and 
measurement techniques, application of systems modeling 
approaches, and development of research partnerships are dis-
cussed. Weiner et al. (50) describe strategies for combining inter-
ventions at different levels to produce complementary or synergistic 
effects. Alexander et al. (51) discuss how time and timing relate to 
conceptual issues of disease life course and treatment theory, the 
analysis of multilevel data in the context of cancer treatment and 
prevention, and approaches to research design in the context of 
cancer treatment and prevention studies. Charns et al. (52) address 
measurement issues in multilevel intervention research. Cleary  
et al. (53) review design and analytic approaches to multilevel  
interventions. Morrissey et al. (54) describe how simulation models 
can be used to examine intervention effects at multiple levels, and 
propose extensions of existing models of the natural history of 
cancer and cancer care.

Section III outlines future directions for multilevel interven-
tions and research, with special emphasis on implementation, sus-
tainability, and application of multilevel frameworks to current 
issues in health care. Flood et al. (55) consider how health-care 
reform in the United States is a massive intervention that will 
require longitudinal, multisite primary studies assessing its effects 
at different levels of the health-care context. Such an effort will 
require partnerships across institutes, agencies, foundations, public 
and private sources of support, as well as new data sources. Yano  
et al. (56) examine and discuss the application of evidence-based  
multilevel interventions in clinical practice settings, from small 
practices to large integrated health-care systems, such as those of 
the Department of Veterans Affairs. Sheinfeld Gorin et al. (57) 
review a body of work that has been growing recently and 

Box 3. Examples of health-care quality aims across the cancer 
care continuum

Risk assessment—Safety may be measured by the use of 
counseling to explain risks to patients in a way that minimizes 
emotional and psychological harms. Patient-centeredness 
may focus on ensuring patients are informed of their risk sta-
tus and engaged to participate in prevention decisions and 
behaviors.

Primary prevention—Effectiveness and equity may take the 
form of multilevel promotion efforts and availability of pri-
mary care services—as opposed to emergency medical care—
for all individuals.

Detection—An intervention aimed at equity could promote 
screening for low-income individuals and those who face geo-
graphic and financial obstacles to screening. Timeliness might 
minimize the time between when patients inform providers of 
a symptom and when diagnostic tests are performed.

Diagnosis—Timeliness may be increased with the use of elec-
tronic health records to coordinate care quickly across medi-
cal specialties. Efficiency may focus on the most cost-efficient 
use of diagnostic tools for the patient and health system as a 
whole.

Treatment—Safety may be considered when the physician 
uses a genetic test to estimate tumor recurrence risk in effort 
to avoid unnecessary and potentially harmful treatments. 
Patient-centeredness may involve providers explaining the 
diagnosis, efficacy and potential side effects of treatments, 
and encouraging patient participation in treatment decisions.

Survivorship—Safety measures may include the application 
of tested interventions for reducing long-term side effects of 
treatment, while a patient-centered aim may be to provide 
psychosocial support for the patient and family.

End-of-life care—A patient-centered approach would take into 
consideration the patient’s quality-of-life preferences in deci-
sion making, whereas efficiency and effectiveness aims might 
provide access to palliative care and hospice resources which 
in turn reduce use of futile treatments.

Transitions—Patient-centeredness, timeliness, and efficiency 
may be addressed by using patient navigators or designing 
information systems to help individuals negotiate the transi-
tions between steps of care. 
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addresses whether multilevel interventions reduce health dispari-
ties. Khoury et al. (58) propose how multilevel interventions and 
analyses may contribute to ongoing research and implementation 
of genomic and personalized medicine.

We close the monograph by returning to the questions posed 
in June of 2009 and considering an agenda for future research. 
This was a complicated undertaking that benefited from the con-
tributions of people who have been struggling with multilevel 
models for generations, the authors who contributed to the articles, 
but also by the 168 people who actively discussed early versions of 
these articles at a meeting in Las Vegas in March of 2011. Those 
people are listed in the conference summary by Edwards et al. (59). 
We thank them all and we look forward to a growing circle of 
investigators going beyond understanding the multilevel context of 
care to intervene successfully.
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