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The impact of cancer on the quantity and quality of life can  
be addressed at multiple levels (1–3), including public policy, the 
environment, communities, health-care organizations and teams, 
clinicians, families, and individuals (4). Strategically intervening at 
the interfaces across levels has potential to yield stronger effects on 
population health (5) than working at only one level.

In this chapter, we provide an overview of what is known about 
the effects of multilevel interventions (MLIs), drawing from the 
cancer control, chronic disease care, and prevention literature. We 
examine how the idea of multilevel influences across the cancer 
control continuum (6) has been applied and reported in the 
empiric literature and identify opportunities for MLIs to improve 
health care and health in a rapidly changing environment (7).

Methods
We developed a transdisciplinary team (8,9) representing train-
ing and experience in cancer control, public health, clinical 
practice, behavioral science, and health services research. We 
designed an initial literature search strategy to sample the broad 
range of MLIs across the fields of cancer control, health, and 
health-care studies. Based on searches conducted by a consulting 
research librarian and staff member with experience in identifying 
relevant scientific literature, we identified the most relevant arti-
cles and ascertained topics that were missing. The librarian staff 
and the authors then conducted additional searches using snowball 
techniques to identify the range of scientific articles relevant to the 
topic. The search strategy is shown in Supplemental Appendix 
A (available online).

We developed a matrix of article types (cancer/noncancer; 
intervention/observation; theory/empiric/methodological) and 
identified enlightening examples across the domains of the matrix 
that pointed to helpful examples upon which the field can build. 
We characterized how multilevel research has been conceptualized 
and implemented, and sampled additional articles to fill gaps that 
emerged from our review and analysis of themes. In response to 
peer reviewers, we added examples to more fully represent health-
care interventions at the practice- and system-level. In individual 
and group analyses, we identified current controversies and poten-
tial missed opportunities and developed recommendations to more 
fully realize the potential of multilevel research for improving 
cancer control.

Characterization of the Literature
We found a mix of empiric observational and intervention studies, 
as well as thought and theory pieces that address multiple levels 
affecting health, health care, and cancer prevention and control. We 
identified the following threads of shared thinking and research:
 
•  Contextualized single-level studies that intervene at the level 

of the person/patient or provider/practice but consider other 
contextually important levels [eg, (10,11)];

•  Health-care systems research that includes practice- and 
individual-level interventions, and sometimes consider commu-
nity or policy factors [eg, (12–16)];

•  Community-wide  studies  that  often  take  a  public  health 
perspective to address the needs of a particular population 
(often including nested health-care system, practice, family, and 
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individual interventions) [eg, (17,18)]. Within this category are 
many prevention programs including:

   Community heart studies  in which over four generations of 
    programs (19) address cardiovascular risk factors in successively 
    more sophisticated ways [eg, (19–23)];
   Community  cancer  control  studies  that  often  concentrate 
    on a single preventive intervention related to screening or to an 
    individual health behavior, such as smoking or eating more 
    fruits and vegetables [eg, (24–29)].

 
 
Table 1 outlines some of our global observations. This litera-

ture recognizes that intervening at a single-level does not match 
the complexity of influences on cancer control. Fleetingly, the 
literature glimpses and moves toward solutions through theory, 
observation, and intervention, but then typically falls short of its 
promise due to the limitations of current ways of conceptualizing, 
funding, performing, and reporting the findings of research.

Much of the multilevel literature relates to cancer prevention, 
cancer screening, and, to a lesser extent, end-of-life care, but  
few studies address cancer survivorship, diagnosis, treatment, or 
surveillance, and even fewer address the underresearched but 
increasingly important problem of interrelated risk factors and 
multimorbid illnesses (30–37). We also found that the field of 
cancer care across the continuum from prevention to survivorship 
could learn from multilevel studies in other fields.

One of the most serious limitations in this literature is that 
context—the surrounding, interrelated factors that influence com-
plex phenomenon—is scantily reported, even though understand-
ing context is vital for effective MLIs (38). Although factors 
affecting internal validity frequently are reported, information 
usually is absent about the history, circumstances, and settings that 
would allow others to make informed decisions about modifica-
tions needed to apply findings in other settings (39,40). In addi-
tion, details often are lacking on temporal factors and resource and 
cost requirements that affect interactions between levels.

We found references to underlying theories, intervention frame-
works, and models, but limited use in implementing the study, 
measuring hypothesized mediators, guiding analysis or informing 
others who might be trying to replicate the study or make modifica-
tions appropriate for their own context.

Table 1. Observations from the literature

Multilevel interventions are contextual, but context is reported  
 inadequately in most reports.

Typically, fewer than three levels are reported.

Theory, models, and interventions are not well-integrated in  
 reports/studies.

Across the cancer control continuum, most multilevel interventions have  
 focused on prevention, screening, and end-of-life, but seldom on  
 diagnosis, treatment, and surveillance.

Temporal issues may affect the various levels in different ways at  
 different times. The rate of change is different between levels.

There are few detailed reports of how multilevel interventions have 
 been implemented and have become successful or unsuccessful.

Likely due to funding and publication bias, the majority of empiric  
 reports have been randomized controlled trials.

Not all informative studies were randomized controlled trials. 
The challenges and limitations of conducting randomized controlled 
trials in complex applied settings can constrain interventions to the 
tyranny of what fits within highly specified designs, rather than 
studying the emergent potential of multilevel effects. The poten-
tial of quasi-experimental, rapid cycle, multiple learning, and 
multiple baseline designs, and simulation modeling have been 
recognized, particularly for community and multilevel organiza-
tional research (41–43), but were used infrequently.

Below, we further characterize the theory/models and methods 
in this literature and depict its potential by describing an illustra-
tive study (and three other examples in Supplementary Appendix 
B, available online) that demonstrate the potential of MLI 
research. We close by identifying opportunities suggested by this 
literature.

Theory and Models
Models in the MLI literature are published to inform interventions, 
policies, and intervention research. Most of these models implicitly 
or explicitly are based on social ecological (44–46), systems (47–49), 
or complexity (50–53) theories. Despite the complex evolving 
relationships implied by these underlying theories, the models that 
apply them often struggle to depict the interplay between determi-
nants in nonlinear ways that reflect the multifaceted coevolving 
nature of the multilevel phenomena being described.

The models guiding MLI studies, when they are specified, 
often represent attempts to depict the contextual and cultural envi-
ronments for interventions. There appear to be two types. 
Personal models start with the individual and work outward. 
Community models  start  with  a  population,  society,  health-care 
system, or group and work inward. [Models for “personalized 
medicine” (54–60), that start with the genome and work outward 
toward potential pharmacological interventions, are covered in 
Khoury et al. (61).]

Personal Models. Personal models that inform MLI depict individ-
uals as nested within social, economic, and cultural context. Distinct  
populations such as racial/ethnic, immigrant, or low-income 
groups have differing systems of belief about health and illness 
that affect how they think, feel, and seek health care or respond 
to prevention interventions (62). Consequently, applying personal 
models across multiple levels can elucidate how and where these 
various groups intersect within the wider society, which is essential  
to understanding behavior across multiple levels and how MLI 
affects health disparities (63,64).

Community and Society Models. These frameworks often include 
health-care system, practice, and individual interventions nested 
within this larger context (65). For example, Best et al. (1) consider 
individual, organizational, and system levels in a “knowledge inte-
gration” framework for translating cancer control knowledge into 
practice and policy. Similarly, the E2D2 model by Peterman and 
Petz (66) accounts for multilevel influences on individual and pop-
ulation health, quality of life, and cancer risk. This model focuses 
on four pillars of health promotion intervention practice (evidence, 
evaluation, development, and delivery) and moves through three  
phases: identification of risk factors and sensitizing concepts 
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mediating mechanisms and modifiable contexts; and program  
development, delivery, and evaluation. E2D2 is designed to be 
applied both sequentially and with feedback to allow for the 
emergence of new evidence, revisions, and knowledge exchange at 
any phase (66).

Approaches to social change intended to help underserved 
populations often are based loosely on concepts from Diffusion of 
Innovation Theory (67). Community-based programs based on appli-
cation of this theory identify participants (the adopters) who are 
asked to consider problematic aspects of the innovation and steps 
to be taken to ameliorate problems before implementation (68).

Among community models, health-care system models cur-
rently are prominent, spurred by the increasing recognition and 
use of  the Chronic Care Model of Wagner  et  al.  (69–73). In its 
application, it has been extended to include preventive service 
delivery (74) and community and policy issues (75). Although orig-
inally developed to understand and guide health-care system 
improvement, many of the Chronic Care Model elements, such as 
self-management support, decision support, and community 
resources, imply linkages at different, multiple, and, optimally 
coordinated levels. The Chronic Care Model suggests that success 
may not be due as much to the number of components addressed, 
as to the extent to which modifications at multiple levels reinforce 
each other (76). The Expanded Chronic Care Model (77) includes 
a population health perspective that can be applied to broadly 
based prevention efforts that include the social determinants of 
health and enhanced community participation—all of which may be 
particularly relevant to MLI on complex cancer control phenomena.

Application of Theory. MLIs often are grounded in core as-
sumptions and principles that integrate psychological, cultural, 
community planning, organizational, and regulatory perspectives, 
as well as “partnership approaches that build on the principles 
of community organization theory which promotes the planned  
involvement and contribution(s) of community citizens, leaders, 
and organizations” (78).  Interventions  such  as  the  large Community 
Intervention Trial  for  Smoking Cessation  (COMMIT)  focus  on 
health outcomes and social problems (28,29). Although COMMIT 
incorporated several intervention levels (eg, school, media, work-
site, medical office, faith organizations), the study was constrained 
from conducting a number of community-focused activities such 
as lobbying, political action and advocacy, or providing feedback to 
communities on their progress in reducing smoking.

Theoretical origins of the subsequent American Stop Smoking 
Intervention  Study  for  Cancer  Prevention  Trial  (ASSIST)  (23) 
personify sociological theory, which includes social activism prin-
ciples and policy advocacy as well as social ecological assumptions 
(79) to understand the interrelations among diverse personal and 
environmental factors in human behavior (8).

In several of the large community cardiovascular risk factor 
reduction studies, such as the Pawtucket (80) and Stanford (20) 
Heart Health Programs (22,81–83), interventions are based on a 
blend of social-learning theory, community organization models, 
community psychology tenets, and diffusion research. This 
approach allows for multifaceted programs that target individuals, 
groups, health-care settings, organizations, and the entire commu-
nity to alter cardiovascular risk factors. The community-activation 

and volunteer-based delivery system approach targets the develop-
ment of an optimal community environment for heart health 
behaviors, or what has been referred to as “systems-level or com-
petence-enhancement” (80). In contrast, the North Karelia Project, 
which has produced stronger and more long-lasting improvements 
in population heart health, took a more policy-based environmental 
change approach, with actions at other levels congruent with policy 
changes (19,21,22,82,84–88).

Methodological Findings
Published empiric multilevel studies use a variety of experimental, 
quasi-experimental, and observational designs. A few studies use 
ethnographic and other qualitative methods, and fewer still inte-
grate qualitative and quantitative methods, despite the complemen-
tary nature of these two approaches (89–93). The use of multilevel 
modeling has been rare, but increasing in more recent studies (94).

Most studies report outcomes at only one level, typically the 
patient or individual community member. Other levels (such as 
health-care practices, health-care systems, community organiza-
tions, or public policies) tend to be characterized with process 
measures or anecdotally. Interactions across levels, and how inter-
ventions relate, are rarely reported, even though the importance of 
these interactions often is implied in the design of the studies.
Computer simulations (17,95), agent-based dynamic models 

(96,97), or ethnographic methods (98) rarely are used to represent 
levels deemed to be important but for which collection of sufficient 
amounts of high-quality quantitative data is not feasible.

Another important methodological issue relates to assessing the 
pace of change across different levels. In general, it is much easier 
to produce rapid short-term improvements at the individual or 
small group level than at broader health-care system, community, 
regional or national, and policy levels (8). The paradoxical coun-
tervailing finding is that although it typically takes longer to 
produce change at “higher or outer” layers of the multilevel 
“onion” (4), such as the built environment or policy actions, such 
changes often have broader reach or community-wide impact 
across the population and may be much more sustainable (99). 
Thus, studies that evaluate outcomes or compare interventions at 
different ecological levels need to report outcomes at different 
points in time to get an accurate picture of the impact and contri-
butions of distinct factors.

Few studies have produced sufficient variation in community or 
policy levels to adequately evaluate their effects. Interventions 
within the same state or region tend to have many similarities at 
these larger cultural, historical, policy levels, and may not have 
adequate variation across such factors to be able to effectively 
evaluate their impact on outcomes (100,101). Trends at the levels of 
policy, community, or society can sometimes overpower interven-
tion effects, particularly in the situations of large clinical trials, in 
which the evidence necessary to justify the trial also is in the pro-
cess of becoming common knowledge that influences behavior in 
comparison groups. Thus, a number of studies including COMMIT 
(28,29)  and Cancer Action  in Rural Towns  [CART  (25–27)] found 
improvements in outcomes in both intervention and comparison 
communities associated with societal and policy changes.

The most successful and sustainable MLIs appear to be those 
that have built sufficient capacity, resources, and scanning/health 
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communication components; are prepared to take advantage of 
emerging external events; and have the flexibility to be locally 
relevant and actionable (19,21,82,84,87).

Few MLI reports compare a multilevel to either a single- or 
dual-level intervention or compared different types of MLIs. 
Comparative effectiveness research (CER) would seem to pro-
vide an appropriate context within which to test such compar-
isons and would represent an appropriate advance in both fields 
(102–106).

Instructive Empiric Examples
Table 2 provides a brief summary of the design, focus, and person/
family, practice, health-care system, and community levels addressed 
by four example studies. Together, these studies show that it is  
possible to simultaneously intervene at multiple levels to produce 
sustainable change. They also demonstrate the benefits of a flexible 
contextually sensitive intervention strategy that is allowed to evolve 
based on input from participants at multiple levels and from varying 
partnership approaches. These studies hint at the potential for 
enhanced effects within and across levels (64), with upper levels 
often being permissive, motivational, or reinforcing, and interme-
diate evels being instrumentally helpful in fostering change at the 
levels of families or individuals.

Three of these studies are described in Supplementary Appendix B 
(available online), and one is described below.

An MLI on Preventive Services for Children. The Community-
Wide Intervention to Improve the Delivery of Preventive Servic-
es to Children was an observational/intervention study in a North 
Carolina  county with 182 000  residents  (107). The intervention 
objective was to change the delivery of preventive care to all  

children, especially for low-income mothers and infants. Interventions 
were directed toward fundamental determinants of health, such as 
poverty and ineffective care systems for preventive care in office 
practices. Multiple interventions were carried out at the level of 
families, primary care practices, state and county government, and 
community organizations.

To achieve policy change at the community level, the interven-
tion convened an advisory board with participants from Medicaid, 
community agencies, primary care practices, and county govern-
ment. The advisory board provided advice on how the project 
would fit among existing community health improvement projects 
with the implementation of a home visiting program and provided 
leadership that would increase communication about problems 
surrounding immunization care delivery. In addition, the health 
department assisted with developing strategies and processes to 
screen, recruit, and enroll families.

To overcome barriers to care delivery, a multipronged practice-
level intervention provided assistance for staff hiring, training, 
ongoing supervision, and consultation. Within primary care prac-
tices, the intervention focused on the office delivery system, use of 
teamwork, and use of office systems data. The “office systems” 
approach begins with developing a practice policy, auditing medi-
cal records for baseline performance, developing and implement-
ing a plan for efficient delivery of preventive care, involving office 
staff and then monitoring progress (118).

The family-level component of the intervention used public 
health nurses and early childhood educators to reach poor pregnant 
women (n = 274) and their infants through home visits. These visits 
addressed risk factors for adverse health outcomes and educated the 
mothers on fetal and infant health and development. The visits also 
provided links to health and human services and information about 

Table 2. Overview of example studies*

Level Margolis (107) Dietrich (24) Dietrich (108,109) Feldstein (110–112)

Design Observational intervention study Randomized  
 controlled trial†

Randomized controlled trial Randomized controlled trials

Focus Preventive services and  
 health behavior

Sun protection Screening for breast,  
 colorectal, and  
 cervical cancer

Mammography, colonoscopy

Person/Family Low-income pregnant mothers,  
 and their children <2 years

Children 2–9 years in  
 day care and school

Patients in MMC Only through patient barriers

Practice Primary care and home visits Primary care Six primary care practices  
 where patients received  
 care were introduced to  
 project and USPSTF cancer  
 screening guidelines

Removing burden and  
 responsibility from  
 provider, but providing  
 feedback to teams

Health-care  
 system

Multilevel advisory committee  
 included Medicaid  
 representatives

 MMC organization provided  
 trained bilingual staff to  
 conduct telephone outreach  
 and claims data to select  
 patients and to evaluate the  
 intervention

Researchers work with  
 operations teams;  
 increased availability  
 of mammograms

Community Community organization and town  
 and state government

Town beaches  

* MMC = Medicaid Managed Care; USPSTF = US Preventive Services Task Force.

† Cancer Control P.L.A.N.E.T. sponsored by Agency for Healthcare Research and Quality, American Cancer Society, Centers for Disease Control and Prevention, 
the Commission on Cancer, National Cancer Institute, and Substance Abuse and Mental Health Services Administration. Research-tested Intervention Programs 
(RTIPs). Sun Safe http://rtips.cancer.gov/rtips/programDetails.do?programId=180266.
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support systems, injury prevention, and ways to get help in obtaining 
care from the primary care office.

Two evaluation designs were used: an interrupted time series to 
assess preventive service delivery in office practices and a historical 
cohort design to evaluate infant and maternal outcomes for women 
enrolled in the home visitation program. Outcomes were assessed 
at three levels of the intervention.
Community-level impact was evaluated by changes in participa-

tion, financing, and organization of services delivered by partici-
pating organizations. Data were abstracted from social services 
reports for reported child abuse and neglect, and hospital medical 
records were searched to identify emergency room visits or hospi-
tal admissions for injuries or harmful ingestions. Immunization 
records were identified through a registry, and data on the number 
of prenatal visits, pregnancy weight gain, gestational age, and preg-
nancy complication were obtained from hospital records.

Practice-level interventions were assessed by measuring rates  
of preventive services before and after the interventions were 
delivered in each setting. Data were obtained by abstracting a 
random sample of charts from each practice.

Using a historical cohort design, the family-level interventions 
compared two groups of women: women enrolled in the intensive 
home visiting program and women who had sought prenatal care 
during the 9 months before the program’s initiation. Trained 
interviewers assessed women at the time of enrollment and when 
the child reached 12 months of age. Direct observation was used to 
determine the safety of the home environment. A baseline survey 
assessed parent knowledge and skills, satisfaction with parenting, 

social support, and the 12-month interview inquired about postna-
tal work, educational history, type of child care arrangement, and 
number of hours per week the child used the services.

High rates of participation were found across all levels, and 
modest improvement in rates of delivery of preventive services, 
health behaviors, and health outcomes. The study led to sustained 
policy changes at the state and community levels, changes in the 
organization and financing of care, and expansion to other com-
munities across the state. These modifications enabled change to 
occur in preventive health service delivery.

At the practice-level, seven out of eight practices implemented 
at least one new office system. Practices cooperated with each 
other in joint contracting, staff training, defining program eligibility, 
and improving office system elements, which resulted in reduced 
duplication and improved coordination of care.

At the family-level, 89% of women agreed to participate in the 
program. Compared  with  the  comparison  group,  women  in  the 
intervention group were more likely to use contraceptives (69% vs 
47%), not smoke tobacco (27% vs 54%), and have a safe and 
stimulating home environment  for  the  children. Children  in  the 
intervention group were more likely to have had an appropriate 
number of well-care visits (57% vs 37%) and less likely to be 
injured (2% vs 7%). In addition, families in the intervention group 
received public aid for fewer months (7.7 vs 11.3 months).
Changes  were  achieved  over  a  relatively  brief  3-year  study 

period, and many have been sustained since the project was com-
pleted. They suggest that system-level interventions hold promise 
to improve the effectiveness and outcomes of care for children.

Table 3. Opportunities to advance the potential of multilevel interventions

Design
 Greater attention to identifying, conceptualizing, and reporting important contextual factors across levels and over time
 More use of dynamic, adaptive, emergent rapid learning designs that evolve and learn over time, rather than static designs
 Greater attention to the interfaces across and among levels
 Being explicit in all research about the potential effects of which levels are being studied and which levels might influence the phenomenon  
  under study, even if they are not the focus of the study
 More focus on effectiveness trials in real-world practical (typical) settings to inform practice and policy, and on more transparent  
  reporting of adjustments
 Conceptually based strategic interventions using pragmatic designs that inform practice and policy
Analysis
 Reconceptualize reliability, sustainability, and fidelity to allow for intervention evolution and local and temporal adaptation
 Capture, but also move beyond, only measures of central tendency and study of subgroups including biologic, economic,  
  and environmental factors
 Use of multimethod approaches that integrate quantitative modeling across multiple levels where relevant qualitative data can be generated 
  and qualitative methods to evaluate levels with small numbers and to identify specific interlevel processes that are important for the 
  outcomes of interest
 Complex systems and dynamic simulation modeling may provide additional insights where data are sparse
 Reporting on unintended consequences, factors emergent during studies, and how they were addressed
 More thorough and transparent reporting of resources and costs expended, including program promotion and supervision, and sensitivity  
  analyses to estimate the impact of variations in setting, staff, patients, etc.
Translation
 More transparent reporting of setting, site, and clinician selection and representativeness; context and range of application are needed
 Moving beyond fidelity to interventions that are locally adapted, evolutionary, and participatory, and publication of implementation lessons  
  learned and guidelines
 Study of emergent properties, as well as identification of how multiple levels interact in context rather than in isolation; we need to  
  move beyond conceptualizations of “maintenance” to evolvable and capacity enhancing interventions
 Funders, review groups, and training programs need to expand beyond the currently dominant reductionistic approaches; instead,  
  we must value and support transdisciplinary methods, theories, and empiric approaches needed to conduct research across the  
  multiple levels affecting health care and health
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Opportunities
As summarized in Table 3, we identified a number of interrelated 
strategies to advance the impact of MLI research. These opportuni-
ties relate to design, analyses, and translation.

Design
Interventions can be improved by explicitly considering how theory 
is operationalized in models that focus interventions that work 
together to enhance impact across multiple levels. Deeper under-
standing of highly context-dependent interactions between levels 
will require multimethod research designs that integrate quantita-
tive and qualitative methods (92,93,119,120). Qualitative methods 
can be particularly helpful for assessing higher levels in which 
sample sizes are too small for statistical analyses, and where contex-
tualized understanding is important, such as in understanding or 
intervening across levels. Quantitative methods are good for testing 
a priori hypotheses about factors that can be measured and that 
have sufficient sample sizes to support statistical tests.

Designs are needed that reflect the dynamic nature of the phe-
nomena affected by multilevel interactions and that can help to 
conceptualize and provide direction on promoting and responding 
to emergent factors (121). The classic randomized clinical trial 
designs, especially those focused more on efficacy than effective-
ness, have produced only modest, incomplete, and relatively slow 
progress (41,122). MLI designs that give greater attention to external 
validity and narrative unity than to traditional efficacy trials offer 
great promise (39,40,123,124).

Particularly promising are pragmatic trials and study designs 
(125) that involve multiple representative settings, diverse patient 
samples, feasible interventions that can be implemented in many 

settings and by a variety of types of staff, outcomes that have practi-
cal importance for key stakeholders, sustainability that is sup-
ported by information technology and relationship development, 
and inclusion of cost and economic measures. Another key feature, 
compatible with comparative effectiveness studies (104,126), is 
that pragmatic trials use comparison conditions that are real-world 
alternatives or current state-of-the-art practices, rather than using 
no-treatment or attention placebo controls.

Analysis
Greater analytic attention to cross-level relationships, such as those 
shown in Figures 1 and 2, is needed. It is plausible (128,129), but 
not assured (130), that simple but complementary interventions at 
different levels may have greater effect than intensive interventions 
at a single level. The boxes in Figure 1 indicate levels and the 
arrows depicting interactions between levels are labeled with some 
of the elements that impart complexity to the interactions. Some 
elements in Figure 1, such as social media and ongoing and recipro-
cal goal setting and feedback, are emerging features of the health 
behavior and health-care settings. As illustrated, numerous oppor-
tunities for greater collaboration among entities such as work-
places, health-care settings, and public health organizations exist. In 
particular, the way that care is delivered will likely be transformed 
by current ubiquitous media and technology environment, and 
rapid developments within eHealth. This includes personal health 
records, community health indicators, and the overwhelming 
amount of health information and social connections among 
patients, clinicians, and health systems. These also will likely pro-
mote disruptive innovations (131–134) that may fundamentally 
change health care.

Figure 1. Opportunities for integrating across levels.
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Figure 2. Interplay and potential partner-
ships among research design and teams, 
intervention settings and staff in community 
settings, and the evidence-based interven-
tions and principles used in a given project. 
Adapted from Eastabrooks and Glasgow 
(127) with permission from Elsevier.

Figure 2 illustrates the dynamic interplay and potential partner-
ships among research design and teams, intervention settings and 
staff in community settings, and the evidence-based interventions 
and principles used in a given project (127). As indicated in the 
figure, all of these interactions are influenced in often nonobvious 
ways by the broader policy, regulatory, cultural, and economic 
environments in which health-care transactions take place. Both 
figures emphasize the importance of fit or integration among  
different components of MLIs. Figure 2, however, uses the analogy 
of the multilevel onion (4) to visually illustrate and emphasize 
key features of action or partnership research (135–137). What is 
important is that investigators and implementers consider the pos-
sible cross-level interactions and their potential to be either addi-
tive or dampening, assess and pay attention to emergent learning 
about these interactions, and adapt their interventions, assessment, 
and dissemination strategies accordingly. As Sallis et al. (138) point 
out, at present, most ecological models of MLIs do not specify how 
to select intervention activities from among the myriad of possibili-
ties so that they complement and enhance activities at other levels.

Less obvious but important points embedded in the figures and 
tables are that 1) research designs, interventions, and analyses 
often need to evolve over time to be maximally effective (121); 2) 
there are subtle reasons why one application of an evidence-based 
intervention is successful in some settings, but not in others (139); 
and 3) successful MLIs conduct a “balancing act” evolving over time 
to fit the unique and changing implementation context while 
attempting to retain the evidenced-based principles or key compo-
nents underlying effective interventions strategies (64,121,140,141).

Analysis approaches are needed that are dynamic, capable of 
handling adaptations in MLIs over time, and that can capture and 
make sense of emergent factors (121). MLI designs that give 
greater attention to external validity issues than traditional efficacy 
trials offer great promise (38–40,129). Similarly, more use of simu-
lation modeling, and evolving approaches to simulations of out-
comes (17,95), as a result of different potential MLIs [see Cleary 
et al. in this issue (142)] would greatly advance the field. Some 
might even argue that before expensive multisite collaborative trials 

are begun, case studies and simulation modeling of expected-, 
worst-, and best-case scenarios should be conducted to produce 
more informed intervention programs and design selections.

Translation
Transparent reporting of contextual factors (17,82,143–149) such 
as settings, historical and cultural issues (38–40), and narrative 
reports, would create a fuller understanding of why and how a MLI 
works or does not work. It would also substantially increase the 
ability to transport and adapt findings from one study to other 
locations and situations. MLI studies need to consider the possibili-
ties for transportability within their design and evaluation, in addi-
tion to a smaller number of studies evaluating the dissemination 
process (122,150–153). We suspect that many studies conducting 
multilevel research have information about these factors, but they 
are seldom analyzed or reported (93).

Many of the changes needed to advance MLI research repre-
sent deviations from the type of reductionistic science that is  
currently proposed, funded by scientific review committees, and 
published by leading journals (40,43). Such changes are needed to 
speed the currently slow and incomplete translation of research to 
practice and policy. To produce change in these areas, additional 
training is needed at multiple levels (154). Such training should 
start with medical and graduate training but extend to professional 
organizations, institutional review boards, continuing medical 
education, summer institutes, and grant and journal reviewers.

Two other translational issues that could benefit from more 
comprehensive conceptualizations are those of fidelity adaptation 
and sustainability (121,155,156). Implementation “fidelity” typi-
cally has been thought to be one of the key canons of method-
ological rigor (121). However, for complex interventions that cross 
levels of individuals, systems and community, flexibility may be 
more important in gaining participation in and acting on potential 
and opportunistic interactions across levels (64,121,157,158) to 
produce intervention success. Especially needed are participatory 
or action research approaches because they work at levels having 
different temporal speeds (135,137,159–161). Simultaneously, 
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local adaptations of interventions need to be careful about sacrific-
ing conceptually and empirically based effective ingredients and 
theoretical principles.

Similar issues arise with the concept of sustainability (162,163), 
a term that implicitly suggests that long-term interventions are best 
if they remain exactly the same. A more dynamic conceptualization 
of sustainability is needed, along with transparent reporting that 
describes trajectories of problem solving and capacity over time, 
how new challenges and opportunities are addressed, and how 
communities and settings become learning organizations (164–167) 
and persons whose capacity is enhanced (164–166,168).

Finally, to accomplish many of the above recommendations, 
both training and research partnerships need to be much more 
transdisciplinary, inclusive, and participatory (154). Key stakehold-
ers and anticipated target audiences and disciplines not usually 
involved need to be integrated (68,169–171). Documenting the 
quality of such interactions and teamwork (9,107,172–179) rather 
than just paying lip service to these concepts is greatly needed. 
This is difficult work to do, and more examples of both successes 
and failure in settings such as Clinical and Translational Science 
Awards,  Practice-Based  Research  Networks,  Comprehensive 
Cancer  Centers,  Health  Maintenance  and  Accountable  Care 
Organizations, Veteran’s Administration, and Community Health 
Center  networks,  community  engagement  programs,  and  other 
collaborations are needed (2,9,113–117,176,180,181) to achieve 
their considerable potential of MLI to address some of the most 
important problems in cancer prevention and control.
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