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Dedication

I wish to acknowledge the invaluable contributions of time and intellect that
were provided to the ASSIST evaluation by the many dedicated researchers whose
efforts and ingenuity helped make the evaluation come to fruition. Although far
too many individuals were involved to name here, this volume is dedicated to all
of you. Especially helpful was the technical expertise provided by Lois Biener,
Frank Chaloupka, Mike Cummings, Betsy Gilpin, Stan Glantz, Larry Kincaid,
David Murray, John Pierce, Jon Samet, and Bill Trochim. Their insight and
commitment were essential for completing this enormous undertaking. In addition, my
statistical ttam—Anne Hartman and Barry Graubard—provided invaluable input. I
also want to thank my co-editor for this volume, Carol Schmitt, who provided endless
support through the development of this monograph.

The ASSIST evaluation would not have been possible without the support of
former and current staff of the National Cancer Institute. Barbara Rimer, Bob Hiatt,
and Bob Croyle recognized the contribution this project had to offer to advance
understanding of population-level tobacco control efforts as well as how the ASSIST
evaluation methods and measures could apply to the larger arena of cancer control.

Performing this evaluation was a difficult task. Many new approaches were
necessary; many different challenges had to be overcome; and many opinions had to be
satisfied. We are truly fortunate that much was learned and much was accomplished.
For this I am sincerely grateful. Albert Einstein said, “In the middle of every difficulty
lies opportunity.” The ASSIST evaluation was such an opportunity, both intellectually
and personally. Most of all, this evaluation was an opportunity to lend credibility to the
ground-breaking work accomplished by all those involved in ASSIST.

Frances A. Stillman

October 2006



A Note from the Series Editor

With this volume, the National Cancer Institute (NCI) presents the 17th monograph
of the Tobacco Control Monograph series.

This monograph documents the evaluation of a groundbreaking NCI program.
The American Stop Smoking Intervention Study for Cancer Prevention, known as
ASSIST, put into practice NCI’s commitment to prevent and reduce tobacco use
across all populations and age groups. ASSIST took evidenced-based interventions
from controlled studies and implemented them in the larger community of 17 states.
Its underlying rationale—that significant decreases in tobacco use could be realized
only with interventions that changed the social environment such that smoking was
non-normative—was a significant departure from previous tobacco control programs
and in the vanguard of the “new” public health. Prior to ASSIST, few states addressed
tobacco use at the population level. The ASSIST legacy remains today in the tobacco
control professionals whose work continues to reduce the burden of disability and death
caused by tobacco.

ASSIST raised significant conceptual and practical challenges for its evaluation
team. These challenges included context-dependent implementation and the diffusion
of ASSIST and ASSIST-like interventions into non-ASSIST states. In addition,
the evaluation did not begin until several years after ASSIST was implemented,
and its budget was limited. What had been envisioned as a simple evaluation of a
demonstration project became a complex evaluation effort that engaged a diverse group
of scientists and practitioners and required numerous sources of data. The resulting
evaluation successfully documented the effectiveness of ASSIST. It also validated the
causal pathway described in NCI's 1991 Smoking and Tobacco Control Monograph 1:
Strategies to Control Tobacco Use in the United States: A Blueprint for Public
Health Action in the 1990’s—that comprehensive interventions can change the social
environment of tobacco use and subsequently result in decreased tobacco use.

This monograph stands alone as a documentation of the ASSIST evaluation and
describes the challenges met in evaluating a program that was influenced by numerous
forces outside the program’s control. However, this monograph may also be viewed
as a companion to NCI Tobacco Control Monograph 16, which reviews the ASSIST
program in detail. Together these two monographs provide a detailed history and
evidence base that document the success of an NCI initiative that began with a series of
research hypotheses, tested those hypotheses with community-based interventions, and
ultimately fielded a demonstration program that fundamentally changed tobacco use
prevention and control in the United States.

It has been seven years since ASSIST ended and all states became funded by the
National Tobacco Control Program at the Centers for Disease Control and Prevention.
At this writing, it is no longer considered normative for children to become smokers;
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laws and policies that restrict smoking in public places protect more Americans each
year; and state tax increases have resulted in cigarette prices that are high enough to
reduce consumption and prevalence. We have come far, but there is more work to be
done before tobacco use is no longer the leading cause of death and disability in the
United States.

This volume and several future volumes in the Tobacco Control Monograph Series
have important implications for research, practice, and policy in tobacco control as
well as in other areas of public health. Lessons learned from tobacco prevention and
control can be applied to a variety of public health issues, including physical activity,
diet and nutrition, overweight and obesity, and substance abuse. NCI is committed
to disseminating this cross-cutting knowledge to the widest possible audience so
that others can benefit from the experience of the tobacco prevention and control
community. By so doing, NCI is increasing the evidence base for effective public health
interventions and improving the translation of research to practice and policy.

Stephen E. Marcus, Ph.D.

Monograph Series Editor

Epidemiologist

Tobacco Control Research Branch

Behavioral Research Program

Division of Cancer Control and Population Sciences

October 2006



Foreword

This monograph, like so many others in the National Cancer Institute’s (NCI’s)
Tobacco Control Monograph series, is an important document. At a time when
“Big Science” is being supported to advance knowledge of society’s most pressing
biomedical and public health problems, scientists are also being challenged to
demonstrate what has been accomplished for the investment made. There are few
guides as to how to evaluate large-scale science. This is one of them.

The American Stop Smoking Intervention Study for Cancer Prevention (ASSIST)
was the first “demonstration” project that put into practice the ultimate phase of NCI’s
Five Phases of Cancer Control Research” advanced by Peter Greenwald (NCI’s Director
of the Division of Cancer Prevention and Control) and Joseph W. Cullen (Deputy
Director of the same division) in 1984. The ASSIST program followed the orderly
and sequential progression of tobacco control research in the earlier four phases from
public education in the 1960s, to individual-level interventions, to community-level
and then population-level interventions in the 1970s and 1980s. The Community
Intervention Trial for Smoking Cessation (COMMIT; 1986-92), which immediately
preceded ASSIST, was a model for the application of a randomized controlled trial to
community research. ASSIST was the next logical step and a serious federal investment
designed to apply the evidence gained from COMMIT and the large body of other
previous research to policy interventions in 17 states. However, at ASSIST’s outset, no
evaluation was planned. Only after ASSIST was in progress did the need for some way
to assess its impact become apparent. This monograph is a testament to the ingenuity
and perseverance of the evaluation team that took on that challenge and saw the
evaluation to its successful completion. Coincidently, like the number of states that had
ASSIST contracts, this NCI monograph on the evaluation of ASSIST is number 17 in
the Tobacco Control Monograph series.

The evaluation process is completely described in this monograph. It required the
development of an overall design strategy that took into account the separate and
unplanned impacts of other state-based initiatives supported by the Robert Wood
Johnson Foundation and the Centers for Disease Control and Prevention (chapter 1). It
required the development of metrics that assessed the power of state efforts in tobacco
control as well as the countervailing efforts of the tobacco industry to negate these policy
initiatives. The Strength of Tobacco Control Index (SoTC) was developed to answer this
need after careful study of what information was available and reliable enough to be
included in such an index (chapter 2). The evaluators also included metrics that captured
changes in state and local clean indoor air laws (chapter 3) and developed metrics to
repeatedly assess the initial and intermediate effects of the interventions (chapter 4).
Finally, the evaluation took into account the differences among states in their tobacco

*Greenwald, P. G., and J. W. Cullen. 1984. The scientific approach to cancer control. CA-A Cancer Journal
for Clinicians 34 (6): 330-31.
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growing and production practices due to concerns about the influence of regional
commercial interests on receptivity to the ASSIST program (chapters 5 and 6).

All of these approaches to evaluation were novel and required a substantial amount
of creativity on the part of the evaluation team and their technical advisors. At the time,
the structure and implementation of the evaluation strategy were truly challenging, and
painstaking effort was invested in testing and validation. In fact, the evaluation evolved
over time. This process of evolution is covered as well as two aspects of the evaluation,
the database of newspaper print media coverage (chapter 7) and the study of tobacco
industry counter-measures (chapter 8), which did not figure in the final statistical analysis.
The inclusion of these aspects in the monograph reflects the thoroughness of the team
efforts to report on all aspects of this enormous undertaking, even the false starts.

The need for evaluation of other large-scale NCI-supported cancer research
initiatives is now well recognized. These initiatives include the Transdisciplinary
Tobacco Use Research Centers (TTURC:), the Centers for Excellence in Cancer
Communication, and the Centers for Population Health and Health Disparities. None
of these are state-based initiatives, yet each is a large and complex transdisciplinary
research enterprise that has required a major public investment. The ASSIST evaluation
stands at the vanguard of these efforts, and the reader will learn much about the critical
role of such assessments in moving research into practice, in this case into practice
against the nation’s number one cause of premature death and disability.

Robert A. Hiatt, M.D., Ph.D.

Director of Population Sciences and Deputy Director
UCSF Comprehensive Cancer Center

Professor, Epidemiology and Biostatistics

University of California, San Francisco
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Preface

Capturing the scope of an ecological process such as the evaluation of the American
Stop Smoking Intervention Study for Cancer Prevention (ASSIST) in monograph
form presents a daunting task because the evaluation’s scope and methodology were
constantly evolving. Numerous challenges arose in the writing of this monograph:

(1) Some factors and covariates in the evaluation analysis consisted of relatively
simple measurements, whereas others required entire sections or chapters to describe
in adequate detail. (2) Demonstration projects were undertaken, such as the creation of
a print newspaper database of tobacco coverage, which were ultimately not included

in the overall ASSIST evaluation analysis but still have relevance to future research
efforts. (3) Fundamental assumptions of the original evaluation, such as original design
of a direct comparison between ASSIST and non-ASSIST states, were changed as
ASSIST-type interventions were introduced in other states.

At the same time, the full story of the ASSIST evaluation is an important one to
tell, because in the richness and complexity of its evolution, it serves as a guide for the
future of evaluating large-scale population-level public health projects. Older evaluation
methodologies were simply not adequate for a project of the scope of ASSIST and, in
turn, the methods presented here will undoubtedly evolve further to meet the growing
scope of future public health efforts.

Figure 1 outlines a framework for the content presented in this monograph. The
monograph tells a procedural story rather than a chronological one, tracing the
development of the ASSIST evaluation conceptual model, examining its assumptions in
detail, discussing related projects, and finally reviewing the evaluation results in detail.

This framework provides a basis for presenting an overview of the ASSIST evaluation
and its design, a detailed discussion of its evaluation components, a summary of related
projects, and a discussion of the evaluation outcomes. The chapters are as follows:

Chapter 1. The ASSIST Evaluation Project: An Overview. This chapter presents an
overview of the ASSIST evaluation and its historical context. It reviews the key points
of the ASSIST project and describes the conceptual model that guided the ASSIST
evaluation as well as the key constructs of the conceptual model, the rationales for
their inclusion, and the research questions that established the linkages between these
conceptual constructs.

Chapter 2. The Strength of Tobacco Control Index. The Strength of Tobacco Control
index is a composite measure of the core components of a state-level tobacco control
program, developed to assess which components of ASSIST or ASSIST-like programs
might be related to a specified outcome or a trend of lower smoking prevalence or
cigarette consumption. The Strength of Tobacco Control index assesses three major
constructs: tobacco control resources, capacity, and program efforts focused on policy
and environmental change. The Strength of Tobacco Control index was developed for the
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Figure 1. A Framework for the ASSIST Evaluation Monograph
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ASSIST evaluation but has demonstrated applicability for other evaluations, such as the
Robert Wood Johnson Foundation’s SmokeLess States National Tobacco Policy Initiative.
The Strength of Tobacco Control index is now being used to compare tobacco control
programs across the United States. This chapter describes the creation of the Strength of
Tobacco Control index, details its descriptive characteristics, and provides examples of
how it may be used to assess and improve state-based tobacco control programs.

Chapter 3. Measuring Policy and Legislative Changes. The implementation of
legislative changes that would promote a tobacco-free social norm and environments
was a critical objective of the ASSIST project. The ASSIST evaluation assessed
changes in state and local clean indoor air laws as a component of the Initial Outcomes
Index. This chapter describes the methods used to track and measure these legislative
changes. A longitudinal comparison of clean indoor air legislation in ASSIST and non-
ASSIST states is also provided.

Chapter 4. Initial Outcomes Index. Changes in policy occur and can be measured
before changes in individual behavior. An Initial Outcomes Index was developed to
assess the policy outcomes of the states’ tobacco control efforts. This chapter describes
the variables used in this index and the methods used to create it.
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Chapter 5. State Facilitating Conditions and Barriers to Implementation of Tobacco
Control Programs. Tobacco growing and production can profoundly affect the adoption
of policy-based tobacco control interventions, as evidenced by substantial differences
between tobacco-producing states and nonproducing states in areas such as tobacco
taxes and the adoption of tobacco control policies. This chapter outlines the issues
and assumptions leading to the development of a state-level variable representing the
economic dependence of states on tobacco growing and manufacturing, for use as a
covariate in the ASSIST evaluation regression analyses as part of the measures of state
conditions.

Chapter 6. Measuring the Impact of Tobacco on State Economies. State differences
in population demographics, and economic, political, social, cultural, and geographic
factors can affect the likely acceptance, implementation, and outcomes of a state
tobacco control program. This chapter describes these factors and how they might
affect an evaluation of a tobacco control program, together with a discussion of which
factors were used as part of the ASSIST evaluation. In addition, potential measurement
techniques for other factors are suggested for use in future evaluations.

Chapter 7. The ASSIST Newspaper Tracking System. Media advocacy was one of the
three principal interventions of the ASSIST model. An analysis of the amount and type
of newspaper media coverage potentially attributable to media advocacy interventions
was one approach used to evaluate their success. This chapter describes a state-level
index to measure newspaper coverage of the four ASSIST priority policy areas—
clean indoor air, restrictions on minors’ access to tobacco, excise tax increases, and
restrictions on tobacco advertising and promotion. Although this index was not used in
the ASSIST evaluation, the chapter demonstrates its potential value for future analyses.

Chapter 8. Evaluating Tobacco Industry Tactics as a Counterforce to ASSIST.
Tobacco industry efforts to counter tobacco control initiatives are not typically taken
into account when tobacco control programs are evaluated, even though counterefforts
constitute a strong force that impedes achievement of tobacco control intervention
objectives. In this chapter, examples of tobacco industry efforts to counter ASSIST and
other state tobacco control programs are provided from the peer-reviewed literature and
tobacco industry documents. While the inherent difficulty of measuring these counter-
efforts ultimately precluded their use in the ASSIST evaluation model, the chapter
discusses the impediments to creating a tobacco industry effort measure and potential
solutions for overcoming these impediments.

Chapter 9. Final Outcomes: Analytical Methods and Results. The final outcomes
of the ASSIST evaluation are cigarette smoking prevalence and per capita cigarette
consumption at the end of the intervention. This chapter describes the methodology
and statistical techniques used to assess the final outcomes and discusses the evaluation
results.

Chapter 10. Cost-effectiveness of ASSIST. This chapter uses standard econometric
techniques to assess the cost-effectiveness of the ASSIST project. The standard
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econometric techniques enable comparisons of the cost-effectiveness of ASSIST with
other types of tobacco control interventions and with other large-scale public health
initiatives.

Chapter 11. The ASSIST Evaluation: Contributions to Evaluation of Complex Public
Health Initiatives. The closing chapter summarizes the major findings of the ASSIST
study and discusses how this evaluation effort can serve as a model for evaluating
large-scale, complex public health initiatives. The chapter discusses the broader
issues in evaluation of large-scale initiatives, such as addressing complexity in public
health projects and the need to go beyond existing “black box™ approaches. It also
discusses the programmatic and evaluation challenges, such as tobacco industry efforts
to undermine or counter public health initiatives, and the potential for generalizing
evaluation efforts such as ASSIST.

The ASSIST evaluation represents a successful attempt to measure the effectiveness
of upstream tobacco control interventions in an environment where these interventions
were widely adopted beyond the states funded by the National Cancer Institute. Using
a rigorously developed and validated model, the evaluation shows a positive correlation
between these interventions and a decline in tobacco usage and, more important,
provides a model for how complex public health issues can be evaluated at broad levels
of the population. In this sense, efforts such as the ASSIST evaluation represent part
of the future of public health as this field moves beyond individuals and communities
to address the fundamental sociopolitical issues that will reduce society’s burden of
disease and preventable death.

Frances A. Stillman

Senior Scientific Editor

Co-Director, Institute for Global Tobacco Control
Associate Professor, Department of Epidemiology
Bloomberg School of Public Health

Johns Hopkins University

Baltimore, MD

Carol L. Schmitt

Senior Scientific Editor

Senior Health Research Scientist

Battelle Centers for Public Health Research & Evaluation
Baltimore, MD
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The American Stop Smoking Intervention Study for
Cancer Prevention (ASSIST)

This monograph, Evaluating ASSIST: A Blueprint for Understanding State-level
Tobacco Control (NCI Tobacco Control Monograph 17), and the preceding one in
this series, Monograph 16, ASSIST: Shaping the Future of Tobacco Prevention and
Control, are designed as companion documents. Whereas Monograph 17 addresses
the evaluation framework, the details of the ASSIST evaluation, and the results
of this effort, Monograph 16 focuses on the processes and interventions used to
implement ASSIST, lessons learned and insights, and the transition of ASSIST from
a demonstration project to the National Tobacco Control Program supported by
the Centers for Disease Control and Prevention. (Where appropriate, reference to
Monograph 16 is provided; complete citation information for Monograph 16 can be
found on page ii of this volume.) Following is a brief overview of Monograph 16,
which was published in May 2005.

Monograph 16. ASSIST: Shaping the Future of Tobacco Prevention and Control

ASSIST was an 8-year, nonrandomized demonstration project for tobacco use
prevention and control conducted by the National Cancer Institute, the American
Cancer Society, and 17 state health departments. The goal of ASSIST was to change the
social, cultural, economic, and environmental factors that promote tobacco use by using
policy, mass media, and program services interventions. The four policy strategies were
as follows:

Raising excise taxes to increase the price of tobacco products
Eliminating exposure to environmental tobacco smoke
Limiting tobacco advertising and promotion

Reducing minors’ access to tobacco products

The strategies for ASSIST were developed and implemented by state and local
tobacco control coalitions using population-based research, public health practices,
policy development, and media advocacy. The concepts of building on a strong
evidence base; designing interventions with broad population impacts; changing social
norms in pursuit of greater justice; developing strong partnerships based on common
goals and mutual respect; maintaining a determination not to be swayed or pushed off
target by one’s adversaries; and ensuring a serious commitment to evaluation, self-
reflection, and midcourse correction were crucial components of ASSIST.

Monograph 16 provides in-depth descriptions of intervention processes, examples of
materials and best practices, and resource lists and guidance for activities such as media
advocacy campaigns. Numerous case studies are presented, not in the form of formal
social research, but as stories and vignettes from state and local public health staff
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and volunteers who describe their efforts, the barriers they encountered, the lessons
they learned, and insights they gained. These case studies show ASSIST as it was
experienced by the many committed and diverse people responsible for its success.

Below are the major topics addressed in Monograph 16:

m The historical context and conceptual framework of ASSIST

m The national partners and state agencies and their respective roles, and
communication linkages among all the structural units that promoted collaborative
decision making and were essential for the program to function

= National, state, and local capacity building by mobilizing communities, establishing
coalitions, promoting participatory planning, and providing training and technical
assistance

= Descriptions of strategies and intervention methods, insights, and lessons learned
for the three ASSIST intervention channels—policy development, mass media and
media advocacy, and program services

® The tobacco industry challenge to ASSIST and the ASSIST response

= Strategic planning for a national tobacco use prevention and control program

m The processes and challenges in maintaining capacity built by the ASSIST
demonstration project, disseminating best practices, and building a comprehensive
national tobacco use prevention and control program

= Contributions of ASSIST to tobacco use prevention and control and to other
behavioral health programs

The insights and lessons learned from ASSIST have advanced our understanding of
how research studies can be successfully translated and disseminated as demonstration
projects, while illustrating how sustained funding builds effective tobacco use
prevention and control programs. The ASSIST legacy endures in the infrastructure
that continues to support tobacco use prevention and control interventions. As the first
major public health intervention grounded in ecological theory, ASSIST remains an
exemplar for modern systems-level public health programs.
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This chapter presents an overview of the American Stop Smoking Intervention
Study for Cancer Prevention (ASSIST)" evaluation and its historical context. It
reviews the key points of ASSIST and describes the conceptual framework that
guided the ASSIST evaluation, as well as the key constructs of the conceptual
Jframework, the rationale for their inclusion, and the research questions that
established the linkages between these conceptual constructs.

ASSIST presented a unique challenge for evaluating tobacco controlt program
effectiveness. The ASSIST program guidelines included a focus on broad social
and environmental change and recommended that interventions be delivered at
the highest structural level (i.e., state or region) to ensure the greatest impact on
tobacco use (see Monograph 16, chapter 2, pp. 21-23). As a result, one of the aims
of the ASSIST evaluation was to show that this approach to tobacco control would
reduce cigarette consumption and smoking prevalence. In the past, tobacco control
interventions were often delivered in isolation or were aimed at specific groups and
tested under controlled circumstances. In contrast, ASSIST was a demonstration
project that combined capacity building and policy-focused interventions to change
how tobacco control was delivered in 17 states. This focus on capacity development
and policy interventions represented a more upstream approach to tobacco control,
and evaluating it required identifying constructs or components and measures that
went beyond those used to assess more traditional interventions that focused on
changing individual behavior.

The ASSIST evaluation team developed a conceptual framework around a set
of constructs including state tobacco control functioning, policy development,
and state-level demographics and conditions that were used to help understand
the process of change resulting from statewide tobacco control efforts. The initial
outcomes were changes in policy, and the final outcomes were changes in smoking
prevalence and cigarette consumption. Additional components of this model, such as
tobacco industry interference tactics and print media coverage, were also studied. In
some cases, measures were developed but were not ultimately included in the

“The official name for ASSIST was the American Stop Smoking Intervention Study for Cancer Prevention.
The title was often shortened to the American Stop Smoking Intervention Study, and it is this shortened
form that is used in this monograph. For a more extensive description of the ASSIST conceptual
framework, model, interventions, and case studies, and discussion of how ASSIST contributed to the
development of a national tobacco control program, please see NCI Tobacco Control Monograph 16—
ASSIST: Shaping the Future of Tobacco Prevention and Control.

"The phrase “tobacco use prevention and control” was emphasized in the development and dissemination
of ASSIST materials. In this monograph, the phrase has frequently been shortened to “tobacco control.”
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final evaluation model. These measures are described in this monograph because
they formed part of the knowledge base of population-level tobacco control that was
developed for the overall ASSIST evaluation effort.

By developing and validating a conceptual framework that reflects the complexity
inherent in tobacco control, and by developing measures that are strongly related
to tobacco control outcomes, this effort serves as a model for evaluations of
public health interventions with components that are diffused throughout an entire
population. Moreover, such an approach fits a growing systems view of the world
where the interrelationships and feedback across factors more closely mirror real-

world behavior and outcomes.

Introduction

his chapter introduces the model used

for the evaluation of ASSIST—one
of the largest government-sponsored to-
bacco control initiatives ever undertaken.
In addition, and perhaps more impor-
tant, this chapter explores the historical
context and trends that led to a unique
and forward-thinking approach to evalu-
ation. In this and subsequent chapters,
the underlying theoretical perspective,
the development and measurement of the
evaluation components, and the analysis
methods and outcomes are described.

While tobacco has played an impor-
tant role in U.S. history, efforts to curtail
its use have an equally long history.
Thomas Jefferson noted that “[Tobacco]
is a culture productive of infinite wretch-
edness. . . . The cultivation of wheat
is the reverse in every circumstance.”
However, the past half-century marks a
unique period in which organized public
health efforts, particularly at the policy
level, have contributed to changes in
social norms that have made cigarette
smoking less socially acceptable to the
public. This success is attributable to a
complex and interdependent mosaic of

1

interventions delivered through multiple
channels.

Against this backdrop, ASSIST rep-
resented a major initiative to address
tobacco use through high-level, policy-
based interventions delivered at the state
and community levels. Unlike prior ef-
forts, ASSIST was a demonstration proj-
ect and not a randomized trial, focusing
instead on multiple interventions, many
with indirect long-term outcomes, with-
out the benefit of randomized control
groups. Moreover, ASSIST implemented
interventions at the level of a broad
population group, through means such as
capacity building, policy advocacy, leg-
islative change, and media interventions,
rather than measures such as individual
smoking cessation assistance.

The challenge of evaluating ASSIST
resulted in a sophisticated and statisti-
cally validated model, developed with
multidisciplinary input. The evaluation
assessed not only the effectiveness of
the ASSIST intervention in the 17 inter-
vention states but also overall tobacco
control efforts across all U.S. states and
the District of Columbia. The evaluation
introduced a new and more ecological



approach, including an assessment of the
upstream or more short-term indicators
of tobacco control efforts and outcomes.
The ultimate and long-term hypothesized
outcomes were changes in smoking
prevalence (the number of people who
smoke) and per capita cigarette consump-
tion. Change in prevalence across all
states was assessed with multiple linear
regression that adjusted for potential con-
founding factors. In addition, per capita
consumption was examined using mixed
effects linear modeling that accounted
for the consumption rates in each state
during the time when the ASSIST in-
tervention began and incorporated the
state factors associated with cigarette
consumption and each state’s seasonal
pattern of consumption. The evaluation
effort demonstrated that ASSIST was

a success, and both this project and its
evaluation can serve as models for how
large-scale public health efforts must
continue to evolve in the future.

The ASSIST Evaluation: A Historical
Context

The ASSIST evaluation presented a
unique challenge, formed by the conflu-
ence of numerous trends within both
tobacco control and public health in
general—trends toward more complex
interventions that were aimed at broader
population groups and took place in
complex environments that were increas-
ingly less amenable to randomized trials
or controls.

To put the ASSIST evaluation in its
proper context, one should first look at
the broader trends in tobacco control
that framed this project. Half a century
ago, cigarette smoking was an ingrained
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part of American culture, with an adult
prevalence rate of nearly 60% for males
and 44% overall, and a concomitant
burden of premature disease and death.?
By 2004, overall tobacco prevalence had
declined by nearly a factor of two from
these levels, ranking as one of the great
success stories of public health.3

Figure 1.1 depicts the evolution of
tobacco control interventions and evalua-
tion of those interventions between 1964
and the ASSIST evaluation. The trajec-
tory between these two points in time
encompasses five general phases in the
evolution of tobacco control efforts:

Phase 1: Education. The first surgeon
general’s report on smoking and health,*
a massive school-based smoking pre-
vention program, and extensive public
service advertising and education about
the dangers of smoking yielded a measur-
able reduction in tobacco prevalence and
cigarette consumption. The first National
Cancer Institute (NCI) tobacco control
monograph, Strategies to Control Tobacco
Use in the United States: A Blueprint for
Public Health Action in the 1990’s, notes
that despite this initial drop, it quickly be-
came clear that information alone would
not be sufficient to effect major changes in
tobacco use.>Pix)

Phase 2: Individual-level Intervention.
In the years following the mid-1960s,
numerous resources became available
to promote smoking cessation among
individuals. These resources included
clinics and classes to help smokers quit
smoking, self-help and behavioral strate-
gies for smoking cessation, and interven-
tions to educate the general population
about the dangers of smoking. Most
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Figure 1.1. Trends over Time in Tobacco Control Projects and Their Evaluation
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and the North Karelia demonstration
project in Finland.® These interventions
were followed by larger-scale projects
such as the Community Intervention
Trial for Smoking Cessation (COMMIT),
funded by NCI from 1986 through
1992.9-12 A randomized community trial
comparing the effects of interventions in
paired U.S. cities, COMMIT focused on
areas such as cessation resources, educa-
tion, and health-care interventions, and
also on broader areas such as community
mobilization and workplace smoking,
laying the groundwork for a coalition
model of tobacco control.

Phase 4: Population-level Intervention.
Projects such as COMMIT began to sow
the seeds of intervention through means



such as worksite smoking policies and
community mobilization, which natu-
rally led to efforts that addressed tobacco
health issues through large-scale popu-
lation-level interventions. By the close
of the 1980s, numerous such initiatives
took shape, ranging from efforts promot-
ing clean air laws and increased taxa-
tion to media interventions—and social
norms about smoking began to change.
As aresult of these early successes, the
need for comprehensive approaches to
tobacco control was recognized. A com-
prehensive approach required employing
multiple channels and sectors, including
political, economic, education, commu-
nication, health professional, and health
voluntary sectors. P32 It was against
this backdrop that the hypothesis behind
ASSIST, that smoking behavior could be
changed through sociopolitical means,
was ultimately formed and tested.

Phase 5: System-level Intervention.
Today, the epidemiological model of to-
bacco control continues to evolve toward
a broader systems view that incorporates
the multiplicity of factors and stakeholder
groups behind patterns of tobacco use and
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public health. Recent initiatives in tobac-
co control, such as the NCI-funded Initia-
tive for the Study and Implementation
of Systems!? and the Global Tobacco
Research Network,!# are now exploring
tobacco control issues at systems and
network levels, while broader efforts,
such as the Syndemics initiative funded
by the Centers for Disease Control and
Prevention (CDC),"> show promise for
examining the interrelationship of tobac-
co use prevention and control and other
population-level health issues.

This progression represented more
than just simple evolution—it was also
part of a strategic objective on the part of
NCI to implement population-level to-
bacco control on a framework of proven
science. Figure 1.2 illustrates five phases
of cancer control defined in the early
1980s under the leadership of Dr. Peter
Greenwald and Dr. Joseph Cullen, Di-
rector and Deputy Director, respectively,
of NCI’s Division of Cancer Prevention
and Control.

In practice, this framework helped
guide the science from COMMIT, a
randomized community trial aimed at

Figure 1.2. NCI's Five Phases of Cancer Control Research

1 11 v A% Nationwide

Basic Hypothesis Methods Controlled Defined Demonstration Prevention

Biomedical Development Development Intervention Population and and Health
Research Trials Studies Implementation Services
Programs

Sources: Greenwald, P. G., and J. W. Cullen. 1984. The scientific approach to cancer control. CA-A Cancer
Journal for Clinicians 34 (6): 328-332. National Cancer Institute. 1990. Smoking, tobacco, and cancer
program: 1985-1989 status report (NIH publication no. 90-3107). Bethesda, MD: U.S. Department of Health
and Human Services, Public Health Service, National Institutes of Health (p. vi).
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defined community groups, to ASSIST, a
demonstration project with much larger
target groups and more complex interven-
tions, while at the same time defining a
clear trend toward larger-scale tobacco
control efforts. This science-based model
for tobacco control also helped lay the
groundwork for a fundamental shift in
tobacco control philosophy during the
1990s, which in turn led to equally funda-
mental changes in how society as a whole
viewed the use of tobacco products.

The 1990s: A Turning Point for Tobacco
Control

Through the beginning of the 1990s,
the story of modern tobacco control in the
United States was marked by a transition
from public education to one of individual
and community-level interventions. While
these methods did achieve substantial
reductions in tobacco use, at a broader
social level these gains took place in a
society in which smoking remained an
accepted part of the fabric of life. Ciga-
rette advertising, smoke-filled bars, and a
doctrine of personal choice all remained
part of the landscape of public life, as had
been the case for decades before.

By comparison, the decade that fol-
lowed marked a critical juncture in how
society viewed tobacco. By the begin-
ning of the new millennium, cigarettes
had become an increasingly expensive,
legislated, and socially unacceptable
product—and tobacco manufacturers
began to be held much more account-
able for the health consequences of
their products. This environment was
a direct result of policy-level interven-
tions promoted by a broad coalition of

government, health-care, and community
stakeholders—guided by a strong voice
from the population itself, as expressed
through their elected officials.

ASSIST. ASSIST, launched in 1991,
was a major policy-level tobacco control
initiative that became a vanguard of the
tobacco use prevention and control ef-
forts that followed. During the same pe-
riod as the COMMIT intervention, NCI
published its first monograph on tobacco
control, which became known as the
“blueprint.”’> The blueprint synthesized
40 years of research on effective tobacco
control strategies. This document identi-
fied the need for comprehensive tobacco
control interventions, primarily through
policy-based approaches that could
alter the sociopolitical environment of
tobacco use. Along with the COMMIT
findings, this document became the basis
for ASSIST.

ASSIST was a macro-level policy ap-
proach to tobacco control.!®!7 NCI made
the first substantial monetary investment
to accomplish its stated tobacco control
objectives by releasing a Request for
Proposal to fund state tobacco control
programs. In 1991, NCI partnered with
the American Cancer Society to imple-
ment ASSIST through contracts to 17
state health departments; the contracts
incorporated the recommendations that
were in the blueprint. These 17 states
were funded to implement upstream
interventions in three core areas: policy,
media, and program services, to be deliv-
ered across several population channels.
(For a more extensive discussion of the
ASSIST intervention areas, see Mono-
graph 16, chapter 2, pp. 26-28.)



NCI Tobacco Control
Monograph 16: ASSIST

Tobacco Control Monograph 16, ASSIST:
Shaping the Future of Tobacco Prevention
and Control, is a companion volume to this
monograph. Monograph 16 provides the
background and history of ASSIST. This
history includes not only the program com-
ponents but also a detailed look at how the
initiative was implemented. The case studies
and detailed descriptions of the “complexi-
ties, politics, and outright opposition encoun-
tered by the ASSIST team’ afford the reader
a better understanding of state-level tobacco
control programs and a recognition of how
far we have come since the 1950s, when to-
bacco use was a well-accepted social behav-
ior. Monograph 16 also leaves the reader with
an appreciation for the challenges faced by
the ASSIST evaluation team.

aNational Cancer Institute. 2005. ASSIST:
Shaping the future of tobacco prevention and
control (Tobacco control monograph no. 16,
NIH pub. no. 05-5645). Bethesda, MD: Na-
tional Cancer Institute (p. viii).

ASSIST was the first major federal
investment in state tobacco control in-
frastructure, and its program standards
formed the foundation of two other
nationally-based programs, SmokeLess
States and Initiatives to Mobilize for
the Prevention and Control of Tobacco
(IMPACT), during the 1990s.!8 As the
largest public-private partnership in to-
bacco control ever implemented, ASSIST
invested about $22.5 million per year in
tobacco control programs. Although this
amount was substantial, it represented
only about 0.03% of the $5.7 billion
that the tobacco industry spent on aver-
age per year to market its products each
year during the same period (1991-99).
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The NCI investment allowed states to
establish strong infrastructures to sup-
port comprehensive state tobacco control
programs. Moreover, ASSIST provided
states with the guidance they needed to
implement strong, evidence-based to-
bacco control practices.

SmokeLess States. During the same pe-
riod, in 1993, the Robert Wood Johnson
Foundation in partnership with the
American Medical Association funded
the SmokeLess States National Tobacco
Policy Initiative.!® This complementary
private-sector initiative initially funded
coalitions in 19 states and a youth-
specific project in Tucson, Arizona. Two
years later, additional funding brought
in 13 new grantees, and by the time the
program ended in 2004, almost all of
the states had been funded.?® Much like
ASSIST, the SmokeLess States project
focused on policy-level initiatives for
tobacco control, concentrating on clean
air ordinances, increasing tobacco taxes,
and providing insurance coverage for
tobacco dependence treatment. It also
fostered a similar coalition model for the
implementation of its interventions.

IMPACT. In 1994, through IMPACT,
CDC funded the remaining 32 non-
ASSIST states and the District of
Columbia (California had its own well-
developed tobacco control program and
was not included in IMPACT) to imple-
ment tobacco control programs, provid-
ing technical assistance with limited
funding support (average annual awards
were $360,000) to build the states’ capac-
ity to sustain broad-based tobacco control
programs. CDC provided technical as-
sistance and training on planning, de-
veloping, implementing, and evaluating
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SmokeLess States Versus ASSIST

The SmokeLess States project differed from ASSIST in two important ways.

= First, SmokeLess States funding did not go through state health departments as did the funding for
ASSIST. Therefore, SmokeLess States grantees, who were mainly health voluntary agencies and
other coalition partners, did not have to contend with state governmental restrictions and bureaucrat-
ic limitations. They were freer to engage in media and policy advocacy to promote specific policy
changes, which was severely limited under the government funding of ASSIST. Funding from the
Robert Wood Johnson Foundation could be used for advocacy (educating policy makers and the
public about tobacco-related policies) but not for lobbying. However, funds for lobbying were pro-
vided through partnerships with voluntary agencies (American Cancer Society, American Heart As-
sociation, American Lung Association), which did allow SmokeLess States grantees to advocate for
specific legislation, an activity in which state health departments could not engage.?

= Second, while ASSIST was a demonstration project designed to employ policy interventions within
17 specific funded states, SmokeLess States eventually funded 42 state coalitions. Although there
was no a priori evaluation plan for SmokeLess States, it is currently being evaluated using the

ASSIST evaluation framework.

Projects such as SmokeLess States also benefited from the knowledge base that evolved from ASSIST.
A unique component of ASSIST was the ASSIST Coordinating Center, which provided technical as-
sistance to the ASSIST states but also helped diffuse ASSIST-like interventions to other states. This
dissemination was done primarily through a national tobacco control conference to which all states,

not just the 17 ASSIST states, were invited.

aGerlach, K. K., and M. A. Larkin. 2005. The SmokeLess States Program. In The Robert Wood John-
son Foundation anthology: To improve health and health care, vol. 8, 29-46. San Francisco: Jossey-
Bass. www.rwjf.org/files/publications/books/2005/chapter_02.pdf.

tobacco control programs.?! While
SmokeLess States and IMPACT had very
beneficial effects on national smoking
policy, they also presented a challenge
for the ASSIST evaluation: the ASSIST
influence had now spread beyond the 17
states under study, necessitating a fresh
approach to the ASSIST evaluation.

Individual States. Concurrently, the ef-
forts of individual states in the 1990s
began to demonstrate the potential im-
pact of policy initiatives. In California,
Proposition 99 raised over $150 million
for tobacco control education and re-
search via the imposition of an additional

10

tax of 25¢ per pack, and the resulting
advertising and outreach efforts helped
reduce California’s smoking prevalence
from 26% to 18%.22 In Massachusetts,
successive 25¢ cigarette tax increases in
1992 and 1996 helped fund an aggres-
sive campaign of advertising, education,
and cessation resources within a coalition
environment. As a result, smoking preva-
lence decreased from 23.5% to 19.4%
during the 1990s, a decline almost four
times the national average during this
period.?? The successes of state-level pro-
grams like these furthered the scientific
support for larger-scale initiatives such as
ASSIST and SmokeLess States.



Turning Point for the Tobacco Industry.
The tobacco industry, whose marketing
expenditures have always far outstripped
the sums invested in tobacco control, re-
sponded to these measures with numer-
ous counterefforts. These ranged from
spending tens of millions of dollars on
efforts to defeat policy initiatives such
as the ones outlined above, to moments
such as April 14, 1994, when the CEOs
of seven major tobacco companies ap-
peared before the U.S. House of Repre-
sentatives Subcommittee on Health and
the Environment chaired by Rep. Henry
Waxman and claimed that nicotine was
“not addictive.”?*

However, the tide of both public opin-
ion and legislation turned substantially
against the tobacco industry during the
1990s. In particular, a 1994 lawsuit by
the state of Mississippi to recover the
costs of treating sick smokers under
Medicaid unleashed a flood of similar
lawsuits from other states, culminat-
ing in settlements with four individual
states and, ultimately, the $300+ billion
Master Settlement Agreement between
the tobacco industry and state attorneys
general in 1998.2 This settlement, which
provided monetary payments to states
as well as funding for numerous tobacco
cessation resources, put the industry in
the unique position of subsidizing to-
bacco control efforts at the same time it
was aggressively marketing its products.
Of equal importance, this agreement also
negotiated the conditions under which
internal tobacco industry documents that
revealed the scope of industry efforts to
promote its products and to counter to-
bacco control efforts should be made and
remain accessible to the public.
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All of these factors combined to cre-
ate both great progress and great chal-
lenges in tobacco control by the end of
the 1990s. Tobacco use in the United
States is now lower than it has been in
over half a century, and there is a strong
and growing evidence base that shows
that population-based strategies are ef-
fective. In the process, the public’s per-
ception of tobacco use has changed and
is now viewed as a social as well as an
individual problem.

Tobacco Control Today

On September 30, 1999, the ASSIST
contracts ended and on October 1, 1999,
CDC funding for the National Tobacco
Control Program (NTCP) began. Chapter
10 in Monograph 16 describes the transi-
tion from ASSIST and IMPACT to NTCP.
As of 2005, the field of tobacco control
encompassed a broad mosaic of efforts
spanning the entire spectrum from the
individual, to the community, to national
and even global populations. The evolu-
tion of those efforts over time points to a
number of trends that have influenced the
direction of the evaluation of ASSIST:

= Increasing complexity. A generation
ago, tobacco control specialists looked
at the effectiveness of individual
interventions. Today, they are also
likely to be examining interrelated
social, political, and economic factors
that relate to the root causes of
tobacco use—interventions in which
causes and effects must be quantified
by increasingly sophisticated and
often indirect means.

= Larger sample sizes. There is a clear
trend toward interventions aimed at

"
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larger populations, in keeping with a
growing epidemiological and systems
view of tobacco use and health issues.
Factors behind this trend include the
spread of policy interventions and
dissemination of best practices to
growing stakeholder networks. In a
world where a highly competitive
tobacco industry seeks growth
in overseas markets and targets
population groups, future efforts
to reduce tobacco use will become
global as well as national.

= More stakeholders. Tobacco control
has evolved over the past several
decades from an ancillary public
health issue to a field unto itself.
Today, stakeholders range from
practitioners and activists at the
community level, to an extensive
and transdisciplinary network of
researchers, to thought leaders and
organizations at the highest levels of
government.

= Tougher gains over time. As of
2004, adult smoking prevalence

Table 1.1. Comparison of COMMIT and ASSIST

COMMIT
Focus on community-level interventions

Interventions to directly change smoking behavior

Clinical trial model, tracking a cohort within city
pairs with and without intervention
Focus on developing intervention channels

Focus on research and data collection with less
funding to direct services or interventions

Incorporated a community-level coalition model
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rates over the preceding 15 years had
declined at approximately half the rate
of the 15 years following the release
of the 1964 surgeon general’s report.26
While today’s continuing rates of
decline remain a positive trend, it is
clear that further gains in tobacco-
related health increasingly lie beyond
simple interventions.

Trends such as these can be seen
clearly by doing a side-by-side compari-
son of the two most recent large-scale
government tobacco control efforts,
COMMIT and ASSIST. Table 1.1 illus-
trates many of the factors that influenced
the design of the ASSIST evaluation.
(For a more extensive comparison of
COMMIIT and ASSIST, see Monograph
16, chapter 1, p. 10.)

These differences underscore the nat-
ural evolution that occurred in tobacco
control and, by corollary, other issues in
public health. As a result, the ASSIST
evaluation represents an important first

ASSIST
Focus on state- and community-level interventions

Interventions to change the social and cultural
environment and attitudes toward smoking.
These environmental changes, in turn, create an
environment that changes tobacco use behavior.

Ecological model applied to statewide populations

Focus on policy change, program implementation,
and capacity building

Demonstration project with less focus on research
or evaluation and most funding directed toward
interventions

Incorporated a state-level coalition model



step in how to assess future population-
level efforts that address tobacco use
and, potentially, other behaviors that
cause preventable death and disease.

It represents a fundamental change in
evaluation methodology, as well as a
base from which future public health
and evaluation efforts will continue to
evolve.

The ASSIST Evaluation

B ecause ASSIST was a demonstration
project, the original evaluation plan
was for a very limited assessment, based
on a comparison of final outcomes (e.g.,
tobacco use) between ASSIST and non-
ASSIST states. The rationale for this was
that ASSIST interventions were based
on known science, its influence was ini-
tially limited to specific states, and its
focus was on implementation. However,
as NCI efforts increasingly focused on
identifying and disseminating evidence-
based approaches into practice across
the cancer control continuum to increase
the likelihood of improved intervention
outcomes,?’ it became clear that evaluat-
ing ASSIST was crucial.

= This project represented a rare
opportunity to measure the
effectiveness and cost-effectiveness of
upstream interventions, particularly
as they related to other accepted
public health interventions (such as
mammography, diet and exercise
approaches to obesity prevention, and
injury and violence prevention) and
public education.

= ASSIST interventions were expanding
to other states, amidst other modalities
for tobacco control, and a mechanism
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was needed to assess how effective
these measures were at a population
level.

= The science of evaluation itself
needed to evolve beyond the bounds
of randomized clinical trials and
single disciplines toward methods and
measures to evaluate complex public
health initiatives.

Fundamental differences between
COMMIT and ASSIST precluded adapt-
ing the COMMIT evaluation meth-
odology to ASSIST. COMMIT was a
randomized community trial, and its
purpose was to test the effectiveness of an
intervention and the dissemination of suc-
cessful strategies through a demonstration
project. The protocol for COMMIT was
fixed across all sites, whereas the protocol
for ASSIST varied across sites. In addi-
tion, COMMIT was implemented only in
communities whose populations ranged
in size from 50,000 to 170,000, whereas
ASSIST was implemented across entire
states whose mean population size was
approximately four million.

Evaluating ASSIST, therefore, re-
quired a new approach. ASSIST was a
large-scale, multisite demonstration proj-
ect (Phase V) designed to reduce smok-
ing prevalence through the development
and implementation of a comprehensive
tobacco prevention and control interven-
tion. It was a natural experiment rather
than a randomized experiment and was
not comprehensive in the scope of its
interventions, which meant that ASSIST
was not amenable to a standard evalua-
tion of processes or outcomes. Instead,
this effort required an evaluation para-
digm that could measure the impact of
program interventions on public health

13
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outcomes in an environment with sub-
stantial diffusion of these interventions.

What factors ultimately defined the
methodology for evaluating ASSIST? Four
key principles underscored the design and
implementation of this evaluation:

Use an Ecological Approach. This evalu-
ation was not a simple cause-and-effect
study, but rather an observation of nu-
merous factors interacting toward an
outcome. There were multiple levels of
activity; these levels interacted syner-
gistically over time; and they formed
elements of an overall approach in which
the sum of the parts was expected to be
greater in terms of success than each in-
dividual program component alone.

Measure the Impact of Social Rather Than
Individual Change. The classic randomized
experiment measures the effectiveness
of a single intervention on a defined out-
come. By comparison, ASSIST sought to
change the social environment surround-
ing tobacco use and, in turn, effect long-
term changes in individual behavior.

Seek to Measure Capacity for Change. In
the clinical model, an intervention has a
specific effect. In the ecological model,
interventions create capacity (in the form
of resources, coalitions, and policy) that,
in turn, creates environmental change
and continues to adapt to the conditions
of this environment.

In tobacco control, growing evidence
shows the impact capacity has to change
behaviors and outcomes: for example,
according to recent CDC best prac-
tices, recommended levels of funding
could have substantial positive impact
on tobacco sales;?8 however, successful
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implementation of these resources re-
quires adequate infrastructure, such as
numbers of staff and levels of staff ex-
perience, and the strength of agency and
community coalitions.?%-3° That infra-
structure was conceptualized and subse-
quently quantified as capacity, a concept
for which there are multiple models

in the extant literature (W. Trochim,

F. Stillman, P. Clark, and C. Schmitt,
2003, “Empirically-Developed Concep-
tual Model,” unpublished work).

Focus on Intermediary as well as Final
Outcomes. The ASSIST evaluation fo-
cused not only on the long-term goals
of a tobacco control program—namely,
reduced tobacco prevalence and cigarette
consumption levels—but also identified,
assessed, and in some cases measured
the relationship between the interven-
tion, interim outcomes, and long-term
outcomes. A formal measure of some
of these outcomes, the Initial Outcomes
Index, was part of the ASSIST evalu-
ation analysis, based on measures of
total cigarette price, a rating of local and
state clean indoor air policies, and the
percentage of workers covered by 100%
smoke-free workplaces.

Before ASSIST, no evaluation meth-
odology had been developed to mea-
sure the outcomes of such a complex
program. The ASSIST evaluation was
designed to determine if multiple, com-
munity-based, statewide efforts could
accelerate the reduction of smoking
prevalence; the evaluation was not de-
signed to compare any single tobacco
control intervention or combination of
interventions. Measures of program ef-
fectiveness included individual-level
outcomes (e.g., reductions in cigarette



Randomized Clinical Trials Versus ASSIST

The requirements of the ASSIST evaluation
were not unique to tobacco control. A grow-
ing evidence base to guide clinical practice,
such as the Cochrane Collaboration, is being
increasingly applied to public health inter-
ventions. However, clinical practices do not
necessarily translate well to public health set-
tings. For example, randomized clinical trials
are often inappropriate or infeasible in public
health settings, where it is often impossible
or undesirable to limit interventions across
population groups. In addition, randomized
clinical trials frequently do not account for
the complexity of effect modification of the
interventions and comorbidity factors found
in the real world—a fact illustrated by the
growth of public health efforts that use a
systems approach to model the interplay
between linked epidemics and related phe-
nomena.® Finally, randomized clinical trials
may have limited generalizability outside the
restricted interventions and populations used
in the trials.

Using Cochrane-style meta-analysis efforts

to drive future advances in evidence-based
public health requires a fresh approach to
program evaluation. The size and scope of the
ASSIST effort made it an ideal test case for
developing such an evaluation methodology.

aCenters for Disease Control and Prevention.
2004. Syndemics Prevention Network. http://
www.cdc.gov/syndemics.

consumption and smoking prevalence)
as well as macro-level environmental
changes (e.g., enactment of policies and
legislation, and increase in the coverage
of tobacco-related issues in the media).
Because ASSIST was a demonstration
project, the proportion of evaluation dol-
lars to program dollars was quite low—
less than 5%. The rationale behind this
lack of investment in a comprehensive
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evaluation of ASSIST was that as a
Phase V project, ASSIST was supposed
to implement strategies whose effective-
ness had already been documented, not
break new ground or test the effective-
ness of new methods. Thus, the original
plans to evaluate ASSIST relied on a
very simple methodology that required
little additional data collection—com-
paring tobacco use and environmental
changes in ASSIST and non-ASSIST
states.

However, the ASSIST evaluation
evolved into an integrated and com-
prehensive analysis of ASSIST and of
state-level tobacco control program
effectiveness in general. The ASSIST
evaluation compared changes in tobacco
control policies, state per capita cigarette
consumption, and adult smoking preva-
lence in ASSIST and non-ASSIST states
and the District of Columbia. Smoking
prevalence was obtained from adults
interviewed in the NCI-sponsored To-
bacco Use Supplement to the U.S. Cen-
sus Bureau’s Current Population Survey
(TUS-CPS) in 1992-93 and 1998-99.
Per capita cigarette consumption was
calculated every two months for each
state from sales data for the total number
of cigarette packs moved from wholesale
warehouses, divided by the state’s adult
population. This analysis represented a
major advance in the evaluation of com-
prehensive state-level tobacco control
programs and, by corollary, of complex
multifactor public health interventions.

The development of the ASSIST
evaluation conceptual framework helped
redirect the evaluation effort to a more
comprehensive look at overall tobacco
control development and effectiveness.
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On the basis of this model, a series of
research questions were formulated to
establish linkages between the complex
program components and outcomes. In
addition to examining whether the 17
ASSIST states achieved lower cigarette
consumption and lower smoking preva-
lence than the other 33 states and the
District of Columbia, the evaluation de-
sign provided for an in-depth evaluation
of state tobacco control program com-
ponents. The evaluation allowed a de-
termination of whether states with more
tobacco control resources and infrastruc-
ture and those that focused more effort
on changing the policy environment pro-
duced greater change in tobacco-related
policies (initial outcomes) and achieved
lower tobacco prevalence and cigarette
consumption rates (final outcomes).

Conceptual Design

ASSIST represents an ecological sys-
tems model (sometimes referred to as
“the new public health””)—an approach
that focuses on changing the social,
cultural, economic, and physical envi-
ronmental factors that influence health
behaviors.3!:32

The ASSIST evaluation model is
based on the assumption that cigarette
smoking is driven by a complex set of
environmental factors and that changes in
smoking that result from tobacco control
policy initiatives occur incrementally
and at a modest pace. Testing these as-
sumptions required multiple outcome
points (initial, intermediate, and final)
to track change as it occurred over the
8-year span of ASSIST. This span ac-
commodated the expectation that a mea-
surable reduction in smoking prevalence
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would lag behind changes in policy and
social norms and would also lag behind
reductions in cigarette consumption.
Therefore, early signs of change, such as
change in policy for states (for example,
the amount of tax or new clean indoor air
legislation), could serve as an initial indi-
cator that the intervention had an effect.

The ASSIST Evaluation Model

Evolution

In 1992, an evaluation group was
convened to develop and implement an
evaluation methodology for ASSIST, as
originally designed—as a simple com-
parison of smoking prevalence between
ASSIST and non-ASSIST states. An ear-
ly plan also included matching ASSIST
states with non-ASSIST states. However,
this methodology lacked adequate statis-
tical power to assess change.

Some components of the early evalua-
tion design included

= Measures such as the TUS-CPS, an
extensive tobacco use questionnaire,
tied in with the U.S. Census and
tobacco use information from the
Behavioral Risk Factor Surveillance
System (BRFSS) developed by NCI
but implemented by the CDC.

= An ASSIST Coalition Assessment
designed as a qualitative measure
of state-level tobacco control
coalitions, in areas such as
environmental, structural, and
functional characteristics. This
assessment, a case study approach
based on document reviews, one-on-
one interviews, direct observations,
and a written survey instrument, was



pilot tested but never implemented
across all ASSIST states. Ultimately,
the Strength of Tobacco Control
(S0TC) measure, discussed in more
detail in chapter 2, was developed
and implemented to gather data on
program components and functioning
across all U.S. states.

= A rating system for the ASSIST
evaluation using the State Cancer
Legislative Database.

In the second phase of the ASSIST
evaluation, a Technical Expert Panel
was convened and the final conceptual
framework was developed. This section
describes its key constructs, assessment
techniques, and the analytical methods
used for prevalence and consumption
analyses.

The ASSIST evaluation ultimately
compared changes in tobacco control pol-
icies, state per capita cigarette consump-
tion, and adult smoking prevalence in the
17 ASSIST states with those in the 33
non-ASSIST states and the District of Co-
lumbia. The evaluation also analyzed the
effect of program components and tobac-
co control policies on smoking prevalence
and per capita cigarette consumption. The
development of the ASSIST evaluation
conceptual framework and the research
questions that sought to establish linkages
between the program components and
program outcomes provided a more com-
prehensive assessment of ASSIST effec-
tiveness and tobacco control functioning
across the United States.

Key Constructs

Figure 1.3 presents the conceptual
framework for the ASSIST evaluation,
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illustrating the sequential process of
change resulting from statewide tobacco
control efforts. The model consists of
key constructs that may impede or pro-
mote progress toward the final outcomes
of reducing cigarette consumption and
smoking prevalence, expressed as group-
ings of related variables used to index

or measure the more abstract concepts
behind them.

Figure 1.4 shows the timeline for
data collection in the ASSIST evalua-
tion. Per capita cigarette consumption
data were collected every two months
for each state from sales data for the
total number of cigarette packs moved
from wholesale warehouses, divided
by the state’s adult population. Smok-
ing prevalence was collected in the
NCI-sponsored TUS-CPS in 1992-93
and 1998-99. For the ASSIST evalua-
tion, only data from baseline (1992-93)
and final (1998-99) collections were
used. Data for the SoTC measure were
collected only once, at the end of the
intervention phase, whereas data for the
Initial Outcomes Index (IOI) were col-
lected throughout the study. The mea-
surement and computation of indirect
indices such as SoTC and 10l required
more sophisticated efforts, described in
detail in chapters 2 and 4, respectively,
in this monograph. Table 1.2 delineates
the key constructs and the variables that
were proposed for the evaluation.

The Strength of Tobacco Control
(SoTC) index was developed to mea-
sure the components of ASSIST or
ASSIST-like programs. The index is a
multi-element measure consisting of
three major components:
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Figure 1.3. The ASSIST Evaluation Model
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Source: Stillman, F. A., A. Hartman, B. Graubard, E. Gilpin, D. Chavis, J. Garcia, L. M. Wun, W. Lynn, and M.
Manley. 1999. The American Stop Smoking Intervention Study: Conceptual framework and evaluation design.

Evaluation Review 23 (3): 263. Used with permission.

Figure 1.4. ASSIST Evaluation Timeline
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Evaluation of the American Stop Smoking Intervention Study (ASSIST): A report of outcomes. Journal of the

National Cancer Institute 95 (22): 1682. Used by permission of Oxford University Press.
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Tahle 1.2. Key Constructs and Variables Initially Proposed for the ASSIST Evaluation

Measure
Key constructs

Resources®

Capacity to implement tobacco
control activities®

Antitobacco efforts®

Protobacco efforts

State conditions

Outcome measures

Initial outcomes

Intermediate outcomes

Final outcomes

Variable

Dollars expended for tobacco control

Source of funds for tobacco control

Number of state-level tobacco control personnel

Capability of state organization to provide surveillance, training,
and technical assistance

Number of state organizations involved in tobacco control
Frequency and type of contact between organizations

Linkages between state and local tobacco control

Quality of state tobacco control plan
Comprehensiveness of state tobacco control plan
Type of tobacco control strategies

Comprehensiveness of state tobacco control effort

Adbvertising dollars
Legislative activities

Other activities

Age, education, population size, poverty status, race/ethnicity,
sex, urban/rural

Economic value of tobacco from agricultural, manufacturing, and
processing (% of gross state product)

Rating of local and state tobacco control policies

Percentage of workers covered by clean indoor air policies and
workplace smoking bans

Media advocacy score

Cigarette price/tax

Behavior change

Attitudes

Prevalence

Consumption

Source: Stillman, F., A. Hartman, B. Graubard, E. Gilpin, D. Chavis, J. Garcia, L. M. Wun, W. Lynn, and M. Manley.
1999. The American Stop Smoking Intervention Study (ASSIST): Conceptual framework and evaluation design.
Evaluation Review 23 (3): 264. Used with permission.

4Summarized to form the Strength of Tobacco Control (SoTC) index.
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= The first component of SoTC is
resources committed to state tobacco
control efforts. This construct includes
state budgetary expenditures for
tobacco control and the number of
personnel working on tobacco control.

= The second component is the
capacity to implement tobacco
control activities. This construct
includes the number of state-
level agencies and local coalitions
committed to tobacco control. This
capacity construct also measures the
extent to which specific structures
and linkages have developed among
key state agencies, coalitions, and
advocacy groups. Studies have
demonstrated that these linkages
can be measured with quantitative
indicators.33-34

= The third component is tobacco
control program efforts. This
construct includes tobacco control
program efforts that focus on
socioenvironmental and policy
interventions and efforts that focus on
changing individual behavior.

These three variables (resources, ca-
pacity, and efforts) were summarized
to form the overall exposure measure
of tobacco control efforts at the state
level—SoTC—which in turn served as
an indirect measure of ASSIST.

Outcome Measures

Tobacco control efforts produce many
types of change, as noted by the outcome
measures listed in table 1.2. Initial out-
comes could be measured at both the in-
dividual (micro) and state (macro) levels.
For example, a workplace tobacco policy
(a primary intervention objective) is an
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initial outcome. Workplace tobacco poli-
cies can be self-imposed by employers
and measured by individuals responding
to a survey, or they can be mandated by
state or local legislation and measured
by a rating of the state or local legisla-
tion. Intermediate outcomes include
changes in smoking behavior (quit at-
tempts) and changes in attitudes. Final
outcomes include changes in consump-
tion levels and prevalence rates as well
as in initiation rates and quit ratios.

The analyses of multiple outcomes
(e.g., cigarette consumption, quit ratios,
initiation rates, delay in age of initiation,
changes in workplace policies, and me-
dia exposure at their different levels—
initial, intermediate, final—in addition to
smoking prevalence outcomes) are criti-
cal to understanding the relationships
and timing of the various components
of the tobacco control model. From
the California experience, it is appar-
ent that changes in cigarette consump-
tion can be seen sooner than changes
in prevalence.?> Changes in prevalence
attributable to an intervention result
from a complex mixture of changes in
quitting and initiation, delays in the age
of initiation, and changes in the ability
to affect these in the entire population
examined. Cigarette consumption may
also change as a consequence of several
factors, such as the number of people be-
ginning to smoke, the number of people
quitting completely, and the number of
smokers cutting down the number of
cigarettes smoked. However, cigarette
consumption is a more sensitive measure
of tobacco control outcomes than smok-
ing prevalence because it is a continuous
measure and is collected frequently over



time, resulting in many more measure-
ments with a better basis for estimating
trends in a time-trend analysis.3°

Research Questions

The ASSIST evaluation was guided
by a series of research questions that are
summarized in table 1.3. The initial ques-
tion was whether the 17 ASSIST states
would achieve lower cigarette consump-
tion rates and lower smoking prevalence
than all other states.3” However, the eval-
uation design included questions about
the relationship between exposure to
tobacco control efforts (i.e., as measured
by SoTC) or initial outcomes and levels
of cigarette consumption and prevalence
across all 50 states and the District of
Columbia. In other words, did states with
higher SoTC scores or higher initial out-
come scores have lower tobacco usage?
The practices and approaches that were
most likely associated with successful
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implementation of state-level tobacco
control programs were also identified.

Analytic Challenges

When ASSIST began in 1991, the
initial plan for its evaluation was a
simple ASSIST/non-ASSIST compari-
son using responses from the BRFSS.
However, it was determined that data
from the BRFSS were not comparable
across states: not all states were using the
BRESS at the beginning of the project;
in addition, states used different meth-
odologies, specifically varying sampling
strategies. The evaluation ultimately used
the TUS-CPS, which was developed by
NCIT for the ASSIST evaluation and was
conducted by the Bureau of the Census.
Baseline (1992-93), mid-project (1995—
96), and follow-up (1998-99) surveys
of smoking and tobacco use prevalence
were to be measured in all 50 states and
the District of Columbia. The TUS-CPS

Table 1.3. Research Questions Guiding the ASSIST Evaluation

= What is the effect of ASSIST on cigarette consumption and smoking prevalence rates (final outcomes)?

= What is the relationship between ASSIST and the Strength of Tobacco Control index (SoTC: resources,

capacity, and antitobacco efforts)?

= What is the relationship between SoTC and cigarette consumption and smoking prevalence rates?

= What is ASSIST’s effect on initial outcomes (worksite smoking bans, legislative scores, media advocacy

scores, cigarette prices)?

= How are the initial outcomes related to the final outcomes?

= What is the relationship between SoTC and the initial outcomes?

= Did ASSIST modify the effects of the initial outcomes and/or SoOTC’s effects on the final outcomes?

Source: Stillman, F., A. Hartman, B. Graubard, E. Gilpin, D. Chavis, J. Garcia, L. M. Wun, W. Lynn, and M. Manley.
1999. The American Stop Smoking Intervention Study (ASSIST): Conceptual framework and evaluation design.

Evaluation Review 23 (3): 267. Used with permission.
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provided state-specific estimates as well
as overall data on the U.S. population at
large.

The primary endpoint planned for
ASSIST was the prevalence of cigarette
smoking and other tobacco use in the
intervention sites. Smoking prevalence
in the ASSIST states was to be com-
pared with smoking prevalence in non-
ASSIST states. A simple comparison at
that time seemed a rational approach be-
cause few state health departments had
tobacco control programs and ASSIST
was therefore relatively unique.

However, this simple evaluation plan
could not be used. The size and com-
plexity of this demonstration project
resulted in a number of difficult ana-
lytic challenges, including diffusion of
ASSIST-like activities to other states,
variations in state conditions that could
affect program implementation or out-
comes, site selection bias, and statistical
limitations related to the small number
of observations (50 states plus the Dis-
trict of Columbia).

Diffusion, Contamination, and Secular
Trends

ASSIST was designed as a catalyst for
tobacco control efforts, and no effort was
made throughout the project to inhibit or
prevent the diffusion of tobacco control
strategies from ASSIST to non-ASSIST
sites. Within the first few years of the
project, non-ASSIST states adopted
ASSIST program elements. In fact, the
spread of activities from ASSIST to non-
ASSIST sites was considered a possible
indicator of success, and substantial natu-
ral diffusion from parallel antitobacco
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activities was expected to occur through-
out ASSIST. ASSIST was considered a
precursor to a national tobacco control
program with “sustained funding for all
states and territories,” 3P40 and wide
diffusion of ASSIST practice standards
would make this transition easier. (As
discussed previously, two key initiatives
that helped spread the concepts of many
ASSIST interventions to other states were
the SmokelLess States National Tobacco
Policy Initiative and the CDC IMPACT
program.)

As a result, at the midpoint of the
ASSIST intervention, all states had to-
bacco control programs. This situation
was desirable from a public health per-
spective, but it made it difficult to char-
acterize non-ASSIST states as control or
no-treatment states. In addition, it was
expected that it would take an extended
period of time for the program to affect
consumption and prevalence, making it
difficult to separate secular trends in to-
bacco use from program effects.

Competing Factors and Forces

The evaluation was further compli-
cated by the fact that ASSIST activities
were not conducted in a vacuum. State
conditions such as demographics (spe-
cifically, sex, age, race/ethnicity, poverty
status, education, urban/rural, popula-
tion size) and economic dependence
on tobacco (the relative contribution of
tobacco growing and manufacturing to
each state’s economy) were expected to
influence the success of tobacco control
efforts. In addition, ASSIST represented
a considerable economic threat to profits
from sales of tobacco. Tobacco industry
internal documents reveal that in 1989,



immediately upon announcement of the
ASSIST Request for Proposal, the indus-
try began to develop a strategy to counter
tobacco control activities in the ASSIST
states (see Monograph 16, chapter 8, for
more extensive discussion and details of
the activities of the tobacco industry in
countering ASSIST). The billions of dol-
lars that the tobacco industry spent pro-
moting their products each year between
1991 and 1999 (from over $4 billion in
1991 to over $8 billion in 1999)38 far ex-
ceeded the funding that states received in
their contracts from NCI and the Ameri-
can Cancer Society.

State Selection Bias

Because ASSIST was a demonstra-
tion project and not a research study,
the award of contracts was not based
on random assignment but rather on
other considerations that included
the competitiveness of the states’
proposals.3?40 All 50 states and the
District of Columbia were eligible to
compete for the contracts; 35 states ap-
plied, and 23 states were deemed eligible
for funding based on published selection
criteria.?® In addition, an attempt was
made to include states that were unlikely
to be able to develop their own tobacco
control programs and that were unlikely
to reach the prevalence goals set with-
out considerable assistance. Therefore,
although the states chosen for ASSIST
funding represented a wide range in abil-
ity and experience in developing and
implementing tobacco control programs,
they were a purposeful, not a randomly
selected, sample.

At baseline, the average prevalence
of adult smoking for ASSIST states
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was only slightly higher than for non-
ASSIST states (25.2% and 24.4%, re-
spectively, p =.35). Among the ASSIST
states, there were wide variations in state
conditions, pre-intervention levels of
tobacco control activities, and tobacco
control policies. This meant that the
evaluation would have to use covariates
to control for the nonrandomization and
baseline differences of the states and to
reduce the variability of estimates. These
differences are displayed and discussed
in chapter 5 of this monograph.

Limited Number of Available Observations

Since the state was the basis of the
ASSIST programs, the unit of analysis
was the state. Many constructs in the
tobacco control evaluation model were
measured only at the state level. How-
ever, this provides a maximum of only
50 states and the District of Columbia.
As a result, quantitative analyses, such
as regression models, were limited to
relatively few variables in each analytic
model. With only 51 observations, even
a modest degree of random variation se-
verely limits the power of the analysis to
detect an effect.

Final Conceptual Framework

By the end of ASSIST, its evaluation
director had streamlined the conceptual
framework discussed earlier in this chap-
ter and finalized the actual variables that
would be used to measure all of the con-
structs. The final conceptual framework
for the evaluation, as shown in figure
1.5, aggregated the state-level tobacco
control efforts into a single SOTC mea-
sure and sought to create a similar mea-
sure for the strength of tobacco industry
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counterefforts. Other measures tracked
initial outcomes in policy, intermediate
outcomes in attitudes and behavior, and
final outcomes in tobacco prevalence and
per capita consumption, subsequent to the
implementation of ASSIST interventions.

Table 1.4 outlines the actual evalu-
ation measures and variables resulting
from this final conceptual framework.
Compared with the original constructs
and variables outlined in table 1.2, table
1.4 reflects considerably greater ag-
gregation of tobacco control measures,
as well as a much broader range of
state conditions that served as covari-
ates and/or demographic criteria for the
evaluation analyses.

: An Overview

Summary

he remainder of this monograph

documents the component parts of
the ASSIST evaluation project, starting
with its core metrics, SOTC and 101,
as well as a detailed chapter examin-
ing policy and legislative changes that
helped contribute to IOI. The monograph
then discusses the state conditions that
were covariates in the analysis, and state
economic dependence on tobacco. Next,
two ancillary efforts are discussed that
did not yield evaluation metrics but pro-
vided valuable insights for future work:
a database of print media coverage on
tobacco and a study of tobacco industry
countertactics. Finally, the evaluation

Figure 1.5. Final Conceptual Framework Used for ASSIST Evaluation

State Conditions

Strength of
Industry Counter-
Efforts (SIC)

Intermediate

ASSIST Outcomes in Final Outcomes
Outcomes : i
I& cher ol Attitudes and in Prevalencg and
nitiatives 1n Folcy Behavior Consumption
Strength of
Tobacco Control
(SoTC) Efforts

Source: Stillman, F. A., A. M. Hartman, B. I. Graubard, E. A. Gilpin, D. M. Murray, and J. T. Gibson. 2003.
Evaluation of the American Stop Smoking Intervention Study (ASSIST): A report of outcomes. Journal of the
National Cancer Institute 95 (22): 1682. Used by permission of Oxford University Press.
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Table 1.4. Final Constructs and Variables Used for the ASSIST Evaluation

Measure

Intervention measures

ASSIST indicator .
Strength of Tobacco Control .
(SoTC) index

State conditions (controlled factors) =

Person-level (demographic factors) =

State-level (sociodemographic .
factors)

Outcome measures

Initial Outcomes Index (I01) .

Final outcomes .

Variables

Identification of states as either ASSIST or non-ASSIST

Resources committed to tobacco control (staff and funds)
Capacity to deliver state-level tobacco control (infrastructure)

Program efforts focused on policy and socioenvironmental
change

Age: 18-29, 3049, 50-64, 65 years or older

Sex: male, female

Education: less than 9th grade, 9th—12th (no high school
diploma), high school diploma, some college or associate’s
degree, 4-year college degree or higher

Family income: in dollars

Race/ethnicity: black—non-Hispanic, Hispanic, white non-
Hispanic, other

Household size: number of residents
Census region: Midwest, West, South, Northeast

Employment status: employed, unemployed

Sex: % female

Education: % above high school degree

Income: % below poverty level

Race/ethnicity: % black—non-Hispanic, % Hispanic
Metropolitan residency: % living in metropolitan area
Census region: Midwest, West, South, Northeast
State population: 18 years of age or older

Economic value of tobacco: fraction of gross state product
from growing, manufacturing, and processing tobacco

% of workers covered by 100% smoke-free workplace
Cigarette price (including tax)

Rating of local and state clean indoor air policies

Adult smoking prevalence (18 years of age or older)

Per capita cigarette consumption

Source: Stillman, F. A., A. M. Hartman, B. I. Graubard, E. A. Gilpin, D. M. Murray, and J. T. Gibson. 2003.
Evaluation of the American Stop Smoking Intervention Study (ASSIST): A report of outcomes. Journal of the
National Cancer Institute 95 (22): 1683. Used by permission of Oxford University Press.
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and cost-effectiveness of ASSIST are
discussed.

The evaluation of ASSIST was an op-
portunity to generate invaluable informa-
tion about the delivery and impact of the
largest federal tobacco control initiative
at that time. It was also a unique research
opportunity to investigate the complex
relationships inherent in a large-scale
public health intervention. The new in-
dices, databases, and analytical methods
developed to address the challenges of
the evaluation yielded a new model for
state-level tobacco control evaluation.
The lessons learned can be used to en-
hance tobacco control program develop-
ment, as well as other initiatives that
seek to change health behavior through a
macro-level systems approach.

Conclusions

1. ASSIST was an ambitious public
health effort to control tobacco use
by building a sustainable, profes-
sional infrastructure for tobacco con-
trol and by implementing upstream,
policy-level interventions. It was the
natural extension of earlier interven-
tions at the individual and communi-
ty levels: an environmental approach
to tobacco control that targeted the
smoking behavior of populations.

2. The ASSIST evaluation created a
conceptual framework that docu-
mented the fundamental compo-
nents of the ASSIST environmental
approach to tobacco control. This
conceptual framework was used to
develop new measures and methods
that were used to document the out-
comes of this project.
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3. Key components of the ASSIST eval-
uation included intervention measures
including the state-level Strength of
Tobacco Control metric and demo-
graphic factors, and outcome mea-
sures including the Initial Outcomes
Index, tobacco use prevalence, and
per capita cigarette consumption.

4. The ASSIST evaluation faced nu-
merous challenges, including the
diffusion of its interventions to other
states, competing factors such as
demographics and the economic im-
pact of tobacco on states, and limited
state-level samples. Addressing these
challenges ultimately led to a unique
evaluation methodology with lessons
for future efforts involving widely dif-
fused, population-level public health
interventions. Many population-based
health interventions raise similar
challenges to evaluation. Because the
ASSIST evaluation successfully met
those challenges, it remains an exem-
plar for future evaluations.
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The Strength of Tobacco Control (SoTC) index was created to measure the

program effects of the American Stop Smoking Intervention Study (ASSIST) and

to serve as an overall measure of tobacco control intensity at the state level. The

measure comprises three constructs (resources, capacity, and efforts) that constitute

the multiple facets and components of tobacco control. This chapter describes four

key stages of the evolution and use of SoTC:

= Development of the SoTC index around the three constructs (resources, capacity
for state-level tobacco control, and program efforts focused on policy and social-
environmental change); development of a survey methodology for measuring
these constructs; and determination of how the level of these constructs in a
specific state constitutes the SoTC for that state;

= Collection and analysis of the SoTC data and validation of the SoTC heuristic
map using factor analysis and structural equation modeling;

= Results of SoTC, including comparison of SoTC results across states and analysis
of how SoTC relates to intermediate and final outcome measures;

= Use of SoTC to evaluate individual state programs: beyond ASSIST program
evaluation, the SoTC measure is useful as a means for states to conduct a process
analysis of their tobacco control programs.

Introduction

This chapter discusses the development and implementation of the SoTC index—a
state-level measure of tobacco control interventions—and provides the SoTC score
and its component constructs for each state. Based on three key constructs—resources,
capacity, and efforts—the SoTC index represents a “dose-level” measurement of
ASSIST interventions for the 17 states within the project and other states that benefited
from the diffusion of these interventions through other initiatives.

The success of the ASSIST evaluation depended on identifying accurate metrics for
assessing state-level performance in tobacco control outcomes. Moreover, this proj-
ect set out to measure the impact of interventions that were being used far beyond the
states originally funded by the ASSIST project. The SoTC index represents an indirect
measure of state-level tobacco control performance, using aggregated results derived
from its three constructs and their supporting data sources. The development process
for the SoTC index serves as an example of participatory design, validation of real-
world factors, and collection and analysis of data from multiple sources. Its values were
correlated significantly with other constructs such as legislative policy scores and, as
discussed in more detail in chapter 9 of this monograph, ultimately correlated with to-
bacco control outcomes at the state level.
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Development of the Strength of
Tobacco Control Index

he ASSIST evaluation presented a

unique challenge with implications
for the future of evidence-based public
health. The challenge was to develop a
measure that (1) could be used outside
the bounds of a controlled trial and
(2) could be related to public health
outcomes. The SoTC index is a metric
that measures the magnitude of a state’s
tobacco control program. The index
was based on a heuristic model that was
internally and externally validated and
was subsequently used to evaluate the
effects of ASSIST interventions. Further,
SoTC holds promise as a process evalua-
tion measure that states can use to assess
their tobacco control programs.

As described in chapter 1, ASSIST
was implemented during a period when
state-level tobacco control programs
were instituted in all 50 states and the
District of Columbia. State, federal, and
foundation initiatives built varying levels
of tobacco control infrastructures, and
at the close of the twentieth century this
infrastructure received additional fund-
ing from settlements of lawsuits against
the tobacco industry. By the time of the
ASSIST evaluation, every state had a
functioning tobacco control program, and
the ASSIST effects could not be easily
disentangled from the effects of other
initiatives. This meant that ASSIST could
not be evaluated by simply comparing
ASSIST states with non-ASSIST states.
The ASSIST evaluation team agreed that
an index quantifying each state’s tobacco
control program was required for the
evaluation statistical models and that this
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index should include a measure of pro-
gram components (activities) and a mea-
sure of how tobacco control programs are
organized to deliver those components
(inputs). SoTC was developed to be this
standard measure of state-level tobacco
control programs.

The major challenge in constructing
this metric was to develop and test a
measure that adequately described the
intensity of a state’s tobacco control
program. In addition, coalition building
was a core component of ASSIST, and
a state’s tobacco control program could
not be adequately measured unless all
the organizations delivering tobacco con-
trol in that state were identified and their
contributions measured. These challeng-
es were addressed in the construction
of the SoTC survey instruments, in the
identification of respondents, and, sub-
sequently, in the data-reduction strategy
that produced the SoTC scores.

This chapter examines the develop-
ment, validation, results, and future ap-
plicability of SoTC as a metric, both for
the ASSIST program and for the future
evaluation of state-based tobacco control
programs.

Defining State-level Tobacco Control
Programs and Development of the
Heuristic Map

Within the ASSIST evaluation
model,! the SoTC index quantifies the
state’s tobacco control program. The
state tobacco control program includes
the inputs (resources and capacity) that
a state has available for tobacco con-
trol and the tobacco control activities
(efforts) it performs. Another component



of the overall evaluation framework, the
Initial Outcomes Index, measured the
initial policy outcomes produced by the
program (see chapter 4). The compo-
nents of the SoTC index were defined,
constructed, and implemented in a logi-
cal and scientifically defensible manner.
Potential index components were identi-
fied in an extensive literature review and
analyzed for their parsimony, scientific
support, and feasibility. A heuristic map
for SOTC was developed. This heuristic
map was used to develop the survey
instrument, the data collection process,
and the subsequent analytic plan.

An expert panel, the SOTC Work-
group, was convened to determine the
components that constituted SOTC and
to assess how those components could
be validly and reliably measured. The
workgroup began by reviewing the ex-
tant literature on state tobacco control
programs and consulting tobacco control
experts. On the basis of its initial review,
the workgroup determined that a quality
tobacco control program was based on
the following three constructs:

= Resources: assets for tobacco control

= Capacity: ability (including
infrastructure) to implement tobacco
control activities, given sufficient
resources

= Efforts: the comprehensiveness
of tobacco control activities, from
policy-focused activities to program
services

The workgroup subsequently identi-
fied 27 variables that they considered
measures of these constructs. Each of the
proposed 27 variables was then rated on
the following criteria:
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= Parsimony was defined as the degree
to which the variable centrally and
simply described an ASSIST-like
intervention expected to affect
changes in policy and media, based
on descriptions of ASSIST.?? Each
variable was rated for parsimony on
a scale ranging from 1 (no expected
relationship to the ASSIST evaluation
conceptual framework) to 5 (the
strongest expected relationship to
the ASSIST evaluation conceptual
framework).

= Scientific support was defined as
demonstrated reliability and validity
in peer-reviewed journals and other
scientific publications. Scientific
support was rated on a scale ranging
from 1 (measure may have face
validity, but operational definitions
in the literature do not support
construct validity or reliability),
to 3 (an accepted measure used in
several publications that have used a
common measurement approach with
slight variations), to 5 (a standardized
measure with demonstrated reliability
and validity that has been used in
several different studies).

= Feasibility was defined as data
that could be collected within the
allocated time frame (during 1999 to
coincide with the Current Population
Survey data collection)* and at a
reasonable cost. Feasibility was rated
on a scale ranging from 1 (feasibility
undetermined), to 3 (feasibility
established and data for variable must
be collected), to 5 (data are currently
collected and available).

Two members of the workgroup re-
viewed the evidence on each variable.
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For cases in which the raters did not
agree, the entire workgroup discussed
the variable under consideration until
they reached consensus. Variables with
high ratings on all three criteria were
retained. Variables that received low rat-
ings on scientific support were retained
only if they were deemed central to
measuring a component of SoTC, and
variables rated low on feasibility were
eliminated. At the end of this process,
14 variables remained in the SoOTC
index. For each variable selected, the
workgroup provided sample items from
the extant scientific literature and sug-
gested potential informants or archival
data sources. The original list of pro-
posed indicators, their ratings, and rec-
ommendations for inclusion are included
in appendix 2.A, and a list of the 14 vari-
ables with sample items and information
sources is included as appendix 2.B.

Subsequently, a second workgroup
was convened to examine whether the
variables identified adequately and val-
idly represented the three constructs
(resources, capacity, and efforts). This
workgroup examined the applicability
of the variables to evaluating state-level
tobacco control programs and corrobo-
rated these measures against applicable
research literature. This expanded group
included members with additional skill
sets—psychometricians (to address va-
lidity and data-reduction considerations),
evaluation researchers, multilevel
analysts, tobacco epidemiologists, and
survey researchers, along with several
members of the original expert panel. In
addition to refining and validating the
criteria behind SoTC, this group helped
to develop and refine the data-collection
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instruments behind the three SoTC con-
structs into their final form.

This process also resulted in a heuris-
tic map (figure 2.1) that depicts a hier-
archy of all components in the proposed
SoTC index. As may be seen in this map,
the SoTC index is composed of three
constructs at the highest level: resources,
capacity, and efforts. In turn, these con-
structs comprise several domains.

Description of the Constructs and
Domains

The heuristic map was used to gener-
ate survey items from which an SoTC
index score could be generated and to
subsequently guide the analysis and
interpretation of the data. Table 2.1 pres-
ents the constructs, indicators (domains),
and associated measures. As the survey
items were generated, a fuller descrip-
tion of the three constructs emerged.

= The resources construct may be
described as the “raw materials”
a state needs to engage in tobacco
control. The resources construct
was defined as the amount of money
allocated for a state’s tobacco control
program and the number of full-time
equivalent staff assigned to tobacco
control in a state.

= The capacity construct may be
described as the “engine” or the
potential ability a state has to perform
tobacco control activities. This
construct was originally defined
by state leadership support for
tobacco control, the character of
relationships between state tobacco
control agencies, the independence
and power of the health department
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2. The Strength of Tobacco Control Index

Table 2.1. The Constructs, Domains, and Measures of the Strength of Tobacco Control
(SoTC) Index

Construct/Domain Description of measures
Resources
Staff = Number of full-time staft dedicated to tobacco control
Funding = Amount of money received by the state health department and major agencies
Capacity
Leadership = Support of governor for tobacco control
= Support of state representatives for tobacco control
= Support of state senate for tobacco control
= Support of state attorney general for tobacco control
= Support of the chief health officer for tobacco control
Interagency = Interaction with state health department as viewed by all other agencies
relationships = Frequency of contact with state health department as viewed by all other
agencies
= Perceived quality of interactions between all agencies BUT state health
department as viewed by all other agencies
= Perceived quantity of interactions between all agencies BUT state health
department as viewed by all other agencies
Health department = Level of involvement in deciding which tobacco-related programs the agency
infrastructure participates in
= Level of involvement related to hiring decisions
= Distance (inclusive) between the chief tobacco control person and the state’s
chief health officer
Statewide = Does your coalition have any paid staff?
coalitions = Proportion of state that is covered by local coalitions
Staff experience = Months at agency
= Months in current position
= Months involved with tobacco control
Efforts

Media advocacy

Mass media

Developing local
capacity

Policy advocacy

Individual
behaviors
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Does agency hold media editorial board briefings?

Does agency give press background information on smoking issues?

Does agency give interviews?

Has agency included media reps in tobacco control activities?

Specific mass media (e.g., TV, radio) used by organizations

Specific targets of antitobacco message (e.g., demographics)

Was message used in mass media efforts focused on tobacco industry tactics?
Specific training and technical assistance activities an agency is performing at
the local level

Specific coalition-building activities an agency is performing at the local level
Does agency give grants/contracts to local agencies?

Does agency do policy advocacy on smoke-free schools?

Does agency do policy advocacy on clean indoor air?

Does agency do policy advocacy to repeal or fight preemption laws?

Does agency do policy advocacy to restrict tobacco ads and displays?

Does agency do policy advocacy to increase tobacco taxes?

Does agency do policy advocacy to increase youth possession penalties?
Does agency disseminate materials for general public?

Does agency do cessation focused on specified target groups?

Does agency do school/youth prevention?

Does agency do health provider training?

Does agency do health fairs?

Does agency do public forums?



tobacco control program director,
the composition and character
of the state-level tobacco control
coalition(s), and the experience level
of state tobacco control professionals.
= The efforts construct described the
tobacco control activities that the state
tobacco control program engaged in.”
These efforts were categorized into
activities that focused on changing
the social climate of tobacco use
(e.g., media advocacy efforts to
gain antitobacco coverage and an
antitobacco editorial slant) and
activities that focused on individual
behavior change (e.g., education
programs and cessation services).

Development of the Data Collection
Instruments and Analytic Plan

The SoTC index measures were
collected with two data-collection
instruments:

1. A self-administered questionnaire
(worksheet). The original SoTC
workgroup recognized that some data
collection could not be completed eas-
ily by telephone. For example, it might
have been difficult for respondents to
provide information accurately about
funding amounts without consulting
records or co-workers. The self-ad-
ministered questionnaire asked respon-
dents to list the amount of funding
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they received from such sources as

the National Cancer Institute, Robert
Wood Johnson Foundation, Centers
for Disease Control and Prevention,
and state-level sources, and to list the
number of full-time equivalent staff
members dedicated to tobacco control
in their organizations. In addition, re-
spondents estimated the percentages
of time and money they spent on inter-
ventions aimed at changing the social
environment, on interventions aimed at
changing individual behaviors, and on
administrative functions. This instru-
ment is included as appendix 2.C.

2. A computer-assisted telephone
interview. The remaining data were
collected by telephone interview.
This instrument is included as appen-
dix 2.D.

Both instruments were tested in cog-
nitive interviews in a laboratory environ-
ment. The interviews resulted in minor
modifications in wording, particularly
for item instructions and formatting of
the self-administered questionnaire.

The original SoTC workgroup plan in-
cluded an analytic strategy for the SoTC
survey to be aggregated into an index
using standard scaling techniques, includ-
ing the use of z-score sums and principal
components analysis. Once the survey
instruments were tested, an expert panel
was convened to finalize the analytic plan.

*A state tobacco control program was defined as the state health department and its state-level tobacco
control partners. At the minimum, that partnership included the state health department, the three voluntary
agencies (American Cancer Society, American Heart Association, American Lung Association), and any

state-level tobacco control coalition(s).
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2. The Strength of Tobacco Control Index

Collection, Analysis, and
Validation of SoTC Data

nce the conceptual model for the
SoTC index was defined, its imple-
mentation involved a three-step process:

= Collection: Participants were
identified and data were collected
using the survey instruments
described in the previous section.

= Analysis: Single SoTC scores for
each state were derived from these
data, using a heuristic map as a basis
for interpreting and aggregating data
for each of the three constructs, which
were subsequently combined to form
the single SoTC score.

= Validation: Factor analysis and
structural equation modeling were
performed to assess the internal
consistency of the original heuristic
model. SOoTC constructs were
correlated with ratings from expert
opinions to assess the construct
validity of the overall index and its
components.

The next sections describe the details
of these three processes.

Data Collection

The data collection phase began with
the identification of stakeholders in each
state’s tobacco control community. Each
person interviewed was asked to identify
additional tobacco control professionals
in their states—that is, a snowball sample
of respondents. U.S. Office of Manage-
ment and Budget clearance was obtained
for this process. The responses to these
interviews were used to calculate the
SoTC index values for each state.
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During ASSIST, NCI formed a stra-
tegic alliance with the American Can-
cer Society (ACS), which had already
partnered with the American Lung As-
sociation (ALA) and American Heart
Association (AHA) to form the Coali-
tion on Smoking OR Health in 1982.
This partnership allowed ASSIST to
build on the ACS national structure.

In addition, “as a nongovernmental
organization, ACS could advocate for
public policies and speak out against
the tobacco industry in ways that a gov-
ernment agency was precluded from
doing.”3(P4®) Moreover, states were
directed to form tobacco control coali-
tions that included voluntary agencies,
advocacy groups, minority groups, and
business leaders. These groups and or-
ganizations were to be recruited for a
cohesive and comprehensive coalition
that could work collaboratively and
implement strategies and interventions
that would promote strong tobacco
control, including legislative and policy
approaches.

The initial fixed-list respondents of
the SoTC survey were defined as staff
members of state health departments,
statewide tobacco control coalitions, and
state-level components of all three vol-
untary health organizations (American
Cancer Society, American Lung Associa-
tion, and American Heart Association).
The exception was the District of Colum-
bia, where the respondents were from
city-level agencies and organizations.
The degree to which other state-level
organizations participated in tobacco
control varied widely. Therefore, these
organizations were identified through the
snowball sample procedure.



The initial respondent list was com-
piled from several sources. The program
offices for ASSIST (National Cancer
Institute [NCI]), Initiatives to Mobi-
lize for the Prevention and Control of
Tobacco Use IMPACT—CDC), and
SmokeLess States (Robert Wood John-
son Foundation) provided lists of their
state grantees, which included all state
health departments and some voluntary
agencies. Additional voluntary agency
contacts were identified by their national
offices and through searches of their In-
ternet sites, telephone calls to state offic-
es, or a combination of these strategies.

To develop the snowball sample, each
fixed-list respondent was asked to identi-
fy other state-level entities that conduct-
ed tobacco control activities. Before they
were interviewed, snowball-identified
entities were screened (either by tele-
phone or, if available, via the Internet) to
ensure that they were state-level agen-
cies active in tobacco control and that
their organization had not previously
completed this survey. Once interviewed,
these respondents became an additional
source of referrals. A state’s sample was
considered complete when there were
no new nominations from within that
state. In a few cases, health department
contacts were called to verify that the list
of respondents interviewed in their state
was inclusive.

All respondents answered the
computer-assisted telephone inter-
view. In addition, a subset of respon-
dents completed the self-administered
questionnaire.

The unit of measurement in the survey
was the agency or organization. Only
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one computer-assisted telephone inter-
view per entity was conducted, although
more than one person in an agency could
contribute to the interview. The instru-
ments were constructed as modules, and
lead-in screening items were constructed
for each module. To complete a module,
a respondent had to have self-referred
into the module via the screening items.
Self-referral thereby became the crite-
rion for identifying the appropriate indi-
vidual as the respondent for an entity.

SoTC Respondents

Staff from 372 agencies and orga-
nizations in 50 states and the District
of Columbia completed the computer-
assisted telephone interview. This rep-
resented 100% of health departments,
voluntary agencies, and state-level coali-
tions in each state, plus organizations
identified through snowball sampling.
Self-administered questionnaires were
completed by all 139 agencies that direct-
ly received federal, state, or foundation
funds, or who had received funds from
state lawsuits against the tobacco in-
dustry. The original data-collection plan
included self-administered questionnaire
completion by all respondents. Despite
follow-up telephone calls, however, the
overall response rate for these question-
naires did not exceed 55%. The decision
was then made to target questionnaire
return from those agencies with identifi-
able and stable funding sources. These
respondents included all state health de-
partment representatives (both ASSIST
and IMPACT states), SmokeLess States
grantees (identified by the SmokeLess
States office), and recipients of tobacco
industry settlement funds outside the
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2. The Strength of Tobacco Control Index

Master Settlement Agreement (these re-
spondents were identified by the health
department respondents in those states).
All self-administered questionnaires were
obtained from these agencies.

Data Analysis

The objective of the data analysis
was to derive a single SoTC score for
each state as well as a score for each of
the three major constructs (resources,
capacity, and efforts). This goal was ac-
complished by using the heuristic map to
sequentially assess each of the hierarchi-
cal groupings and subsequently combine
the assessments. Figure 2.1 illustrates
the hierarchical groupings of the SoTC
construct, moving from domain and

subdomains to the single SoTC rating.

A later section of this chapter addresses
the comparative importance of individual
construct scores and the overall compos-
ite measure.

The utility of single performance
scores has recently been questioned. The
balanced scorecard approach is perhaps
the best-known “dose measure” derived
performance metric currently used in pri-
vate industry. Performance on this metric
requires that a program be assessed on
four categories—financial, customer,
internal business process, and innovation
and learning. The criticisms of this ap-
proach are that unlike the SoTC index,
the balanced scorecard is not based on
a theoretical perspective and it does not

Examples of the Self-referral Process

Interrelationships between state agencies module. This module required a respondent within each
state agency who was most likely to have worked directly with other state-level organizations. If the
fixed-list respondent was not the person directly in contact with the other agencies and organizations,
that person’s subjective evaluation of the working relationship between the respondent’s agency and
other entities could be misleading. To prevent this potential problem, each agency respondent was
screened as follows: “We would like to ask some questions about the interrelationships of tobacco con-
trol organizations in your state. Are you the person in your organization who has the most contact with

other tobacco control organizations?”

If the response was “yes,” the relationship module was completed by that person. If the response was
“no,” an intra-agency snowball referral to the appropriate person was obtained, that part of the process
was ended, and the rest of the interview was continued. The appropriate person within that agency was
then contacted, and the screening question was asked again. The module would then be completed by
that respondent only if he or she self-identified through the screening item.

Health department infrastructure module. Because the state health department was the recipient of
ASSIST and most other state-level tobacco control funding, the way in which the state health depart-
ment was organized to implement tobacco control programs was an important element of the SoTC
index. Only the highest-level tobacco control officer in the state health department answered the ques-
tions in the health department infrastructure module. The respondent was asked, “Would you describe
yourself as the highest-level tobacco control specialist in your organization?”

If the response was “yes,” the infrastructure module was completed. If the response was “no,” the
respondent was asked, “Who would you say is the highest-level tobacco control specialist in your
organization?” The named official was then contacted, and the screening process was repeated until

someone self-identified into the module.
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incorporate stakeholder input.® While the
SoTC measure underwent an extensive
validation process and was associated
with lower cigarette consumption, analy-
ses of specific state programs show a
complex interplay among these construct
values that is not completely reflected in
the single score.

To ensure that all variables combined
had the same measurement scale, all
variables were standardized before being
combined at any level of that hierarchy
(e.g., survey question, subdomain, do-
main, or construct). The goal of the SoTC
index was to provide a single measure
that both explained strength of tobacco
control at the state level and also captured
the maximum variability in those survey
measures that were consistent with the
conceptual model. By using a hierarchi-
cal principal components approach to
combine the survey variables at each level
of hierarchy within the conceptual model
(using weights from the first eigenvec-
tor), the maximum amount of variability
among the questionnaire responses was
captured. The model validation described
in the next section (and detailed in appen-
dix 2.E) suggested that the SoTC score
better discriminated between states when
several domains were omitted. Therefore,
the final SOTC scores were based on this
“reduced” model.

For example, respondents answered
a series of questions about the use of
mass media in their tobacco control ef-
forts; these questions constitute the mass
media subdomain. Each respondent’s an-
swer to the survey questions in the mass
media subdomain was standardized.
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Those scores were then entered into

a principal components analysis. The
principal components equation for that
set of standardized scores was then
solved, yielding one mass media sub-
domain score for each respondent. At
the subdomain level, a mean state score
was calculated from the principal com-
ponents score. Subsequently, the mass
media subdomain score was combined
with the other subdomains (e.g., media
advocacy, policy advocacy, developing
local capacity) to compose the social
environment domain, which is focused
on changing the social environment of
tobacco use. The social environment
domain was then combined with the in-
dividual behavior efforts domain (e.g.,
efforts aimed at changing individual be-
haviors) to form the efforts construct.

Finally, the three constructs—
resources, capacity, and efforts—were
combined using the same analytic tech-
nique (hierarchical principal components
analysis). This process resulted in a sin-
gle aggregate SoTC score for each state.

Validation of the Conceptual Model

Additional analyses explored whether
the data supported the structure of
relationships hypothesized by the ana-
lytic map—for example:

= Did the data show that the efforts
variable was truly made up of the
individual behaviors and social
environment domains?

= Did the data show that these domains
were more related to the efforts
construct than to the capacity or
resources constructs?
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Factor analysis and structural equa-
tion modeling were used to answer these
questions. These analyses indicated that
the domains making up the efforts con-
struct were significantly related to each
other and not to domains within the re-
sources or capacity constructs (appendix
2.E). Likewise, the domains making up
the resources construct were significantly
related to each other and not to domains
within the capacity or efforts constructs.

The relationship between the domains
in the capacity construct was not as
clear-cut, and additional analyses were
performed to determine which domains
yielded the best SoTC index model.
When all 12 domains were included in
the model, that model accounted for 50%
of the variability in the correlation matrix.
However, after removing three domains
within the capacity construct—leadership,
health department infrastructure, and staff
experience—the model accounted for
60% of the variability in the correlation
matrix. The SoTC index scores used in
the ASSIST evaluation therefore con-
sisted of these nine domains. The model
validation analysis and justification for
the reduced model are described in more
detail in appendix 2.E, and the participa-
tory approach used to validate the SoTC
criteria is described in appendix 2.F.

Results of SoTC

Table 2.2 shows the SoTC index scores
and the three construct scores (re-
sources, efforts, and capacity) for the 50
states and the District of Columbia, and
figures 2.2 through 2.5 show maps of
these results by state. ASSIST states did
not differ significantly from non-ASSIST
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states on overall SoTC score or on any of
the three constructs.

The Relationship between SoTC
Scores and Other Indicators

The SoTC scores for all states and
the District of Columbia were compared
with the legislative score (described in
chapter 3). The legislative score, a com-
ponent of the Initial Outcomes Index,
measures the strength of a state’s poli-
cies on clean indoor air and youth access
to tobacco. Since these two policy areas
were part of the focus of the ASSIST
program, it was expected that a strong
tobacco control program (as measured
by the SoTC index) would be associated
with higher levels of tobacco control
policy. Table 2.3 shows the results of
this analysis. The overall SoTC index
score was significantly correlated with
the legislative score and with the efforts
construct.

The SoTC scores for all states and the
District of Columbia were also compared
with the prevalence of tobacco use mea-
sured at the state level in the Tobacco
Use Supplement of the Current Popula-
tion Survey.” Table 2.4 shows the results
of the analyses of state SOTC scores and
construct scores for 1999, and the preva-
lence of tobacco use by state for 2000.

Prevalence of tobacco use was signifi-
cantly correlated with the SoTC index
score as well as the resources and capac-
ity constructs but was not significantly
correlated with the efforts construct. In
addition, per capita adult cigarette con-
sumption levels showed a correlation
with both the SoTC index and its capac-
ity construct.
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Tahle 2.2. Standardized Strength of Tobacco Control (SoTC) Index and Construct Scores,
1999-2000, by State, Sorted by SoTC Scores
(Shading indicates ASSIST states.)

State SoTC Index Score Resources Efforts Capacity
AZ 4.03 4.85 1.13 1.76
CA 3.73 4.13 1.31 1.80
MN 1.74 3.54 -0.46 -0.11
FL 1.70 1.38 0.12 1.75
MS 1.28 1.83 1.63 -0.75
NJ 1.12 -0.11 0.87 1.68
RI 1.09 -0.54 2.35 0.95
MD 0.97 -0.36 2.42 0.46
HI 0.96 -0.27 1.22 1.27
MI 0.90 -0.17 1.37 0.93
OR 0.90 0.05 0.63 1.25
OK 0.84 -0.47 1.20 1.26
NY 0.69 -0.17 1.18 0.64
KS 0.47 -0.44 -0.21 1.59
MA 0.46 1.12 -0.30 -0.10
1A 0.41 -0.36 -0.16 1.33
CT 0.37 -0.50 1.43 0.18
GA 0.39 -0.39 0.89 0.41
AK 0.30 -0.44 1.69 -0.22
WA 0.23 -0.19 -1.35 1.71
1D 0.13 -0.55 0.01 0.85
AR 0.08 -0.20 -0.75 0.96
VA 0.07 -0.38 0.73 -0.01
WI -0.04 -0.21 -0.18 0.29
NC -0.14 -0.13 -0.52 0.26
AL -0.18 -0.14 1.07 -1.02
KY -0.19 -0.47 1.88 -1.30
uT -0.29 -0.38 -0.43 0.18
NE -0.31 -0.48 -1.16 0.80
CcO -0.40 —0.12 -0.40 -0.36
NH -0.45 -0.50 1.23 -1.28
SC -0.48 -0.51 -1.82 1.02
NM -0.53 -0.40 -0.92 0.11
wv -0.53 -0.29 0.36 -1.01
X -0.61 -0.11 -0.79 -0.49
PA -0.68 -0.33 0.15 -1.10
1L -0.71 -0.45 0.36 -1.19
MO -0.79 -0.37 0.78 -1.75
DC -0.87 -0.47 0.17 -1.32
wY -0.92 -0.53 -2.44 0.63
ND -0.93 -0.61 -1.90 0.30
OH -1.05 -0.32 -0.26 -1.52
DE -1.07 -0.52 -0.63 -1.05
IN -1.08 -0.29 -1.24 -0.88
SD —-1.20 -0.50 —-0.69 -1.30
ME -1.24 -0.32 -0.73 -1.56
TN -1.28 -0.61 -2.98 0.43
NV -1.42 -0.59 -2.56 -0.20
VT —-1.50 -0.58 -0.43 -2.00
MT -1.60 -0.61 -1.27 -1.52
LA -2.30 -0.50 -1.59 -2.77
Overall

Mean 0.0 0.0 0.0 0.0

SD 1.20 1.58 1.26 1.60
ASSIST

Mean 11 .026 -.017 24

SD 78 97 1.11 1.10
Non-ASSIST

Mean -.05 -.01 .01 -12

SD 1.32 1.25 1.35 1.29
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Figure 2.2. Strength of Tobacco Control Scores by State

Figure 2.3. Resources Construct Scores hy State
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Figure 2.4. Efforts Construct Scores hy State
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Tahle 2.3. Correlation of Legislative Scores (1999) with SoTC Scores (1999)

Correlation/

Significance SoTC

Pearson r 318 129
p .023 .366

Resources

Capacity Efforts
.068 .336
.633 .016

Tahle 2.4. Correlation of Tobacco Use Prevalence (2000) with SoTC Scores (1999)

Correlation/

Significance SoTC

Pearson r -.404 -.323
P .003 .021

Although these correlations were
statistically significant, one must inter-
pret them with caution. The ASSIST
states were not randomly selected, and
the baseline prevalence of tobacco use
was different in each. Baseline differ-
ences and other covariates had to be ac-
counted for in the analyses. The degree
to which SoTC index values related to
these results is more fully explained in
chapter 9, including a discussion of mul-
tivariate models that include the SoTC.

Limitations of the SoTC Index

The resultant SoTC scores performed
well in the evaluation analyses. How-
ever, as with any measure, limitations
in the conceptualization, measurement,
and data-reduction strategies may have
biased some individual state scores. For
example, the heuristic model is based
on the assumption that a high-scoring
tobacco control program will have all
the inputs and engage in all the activities
measured. The heuristic model and
subsequent survey may not have been
comprehensive enough to capture all

48

Resources

Capacity Efforts
-313 -.180
.025 207

the components necessary to produce

an effective tobacco control program. In
addition, while the SoTC index captured
whether a specific tobacco control activ-
ity was performed in a state, the “dose”
of that activity was not measured. An
organization that held one editorial board
briefing in a year received the same
score on that item as an organization that
held weekly editorial board briefings,
and this bias was included in the aggre-
gate state score.

Other potential biases resulted from
the respondents interviewed. Although
great care was taken to ensure that all
organizations engaged in tobacco con-
trol in a state were interviewed, some
organizations may have been omitted.
Each organization’s contribution to to-
bacco control was equally weighted, and
this equal weighting may have yielded
an inaccurate picture of an individual
state tobacco control program. For ex-
ample, while the health department may
have received the bulk of money for to-
bacco control in a state, its activities did
not carry greater weight within the SoTC



construct than did the activities of any
other agency. These challenges and limi-
tations should be acknowledged, and in-
dividual states can address them in light
of their own environmental context. But
for the purpose of the ASSIST evalua-
tion, the aggregate scores were found to
provide a valid measure of the program
inputs and activities.

Use of the SoTC to Evaluate
Individual State Programs

he first sections of this chapter de-

scribe why the SoTC index was need-
ed for the ASSIST evaluation and how
the index was constructed and tested,
in addition to providing individual state
scores and some of the index’s univari-
ate relationships with other index scores
in the evaluation. Chapter 9 reports a
significant multivariate relationship
between the SoTC index and tobacco
consumption. In addition, while other
researchers have reported a relationship
between tobacco control outcomes and
funding,? the ASSIST evaluation demon-
strated the relationship between another
component of tobacco control—program
capacity—and outcomes.

This section examines the domain-
level indicators within each of the three
main constructs of SOTC at the state
level. While the aggregate measures of
SoTC and the three major constructs are
well suited to between-state compari-
sons, the domain-level indicators are
measures that may be more important
for understanding how individual states
meet unique environmental challenges.
For example, in a state with high tobacco
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taxes, tobacco control advocates may be
less likely to focus on legislation to in-
crease them further. Alternatively, a state
with a strong tobacco industry presence
may expend high levels of effort without
concomitant gains in tobacco control
legislation. As such, the domain scores
and their component measures may be
better used as part of a state process
evaluation that incorporates contextual
factors such as state political climate and
tobacco industry activities.

Inputs: Resources and Capacity

Funds allocated for tobacco con-
trol varied widely by states during the
1990s. Table 5.2 in chapter 5 shows per
capita funding by state throughout the
decade and provides an overview of
the change in absolute state funding for
tobacco control during this period. This
information provides some context for
understanding why some states had more
well-established tobacco control pro-
grams than others.

Table 2.5 shows the component do-
main scores for the resources and ca-
pacity constructs. This table is sorted
by funds allocated to states for tobacco
control. The resource construct of SoTC
revolves significantly around funding,
and many of the ASSIST states received
tobacco control funding for the first time
during the program. Figure 2.6 shows the
level of increased tobacco control fund-
ing during this period. However, while
well-funded tobacco control programs,
such as those in Massachusetts and Cali-
fornia, have yielded significant decreases
in smoking prevalence,”!? one of the
more important findings of this study
was that funding alone was a necessary
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Table 2.5. Inputs: Resources and Capacity, Sorted by Funds
(Shading indicates ASSIST states.)

Resources Capacity
Interagency Health dept. Staff

State Funds Staff Leadership relationships infrastructure  Coalition experience
CA 4.74 1.06 1.34 1.36 0.52 1.45 -0.32
MN 4.16 0.19 1.83 -0.43 -0.89 0.20 -0.89
MS 1.90 0.25 0.18 -0.62 -0.26 -0.56 0.70
FL 1.08 0.74 0.38 1.28 -0.89 1.45 -0.86
MA 1.07 1.52 1.78 -0.70 1.35 0.45 3.06
AZ 0.34 6.42 1.12 1.29 0.65 1.45 -0.75
OR -0.01 0.11 -0.75 0.42 -0.19 1.45 —-1.61
NY -0.04 -0.37 —-1.84 -0.02 -0.26 0.95 -0.37
ME -0.19 -0.25 2.53 -0.82 -0.05 -1.56 -1.34
MI -0.21 0.53 -2.59 1.66 -0.89 -0.05 2.60
WI -0.24 -0.23 -0.85 -0.03 0.45 0.45 -1.54
NJ -0.25 -0.04 0.51 1.16 0.52 1.45 0.95
WA -0.25 -0.08 1.95 1.82 -0.26 0.95 -0.45
MD -0.26 -0.25 -0.14 0.26 2.06 0.45 -1.30
NC -0.28 -0.18 -1.16 0.50 —-1.66 -0.06 0.54
uT -0.28 -0.32 —-1.14 0.98 2.06 -0.56 -0.39
CcO -0.30 -0.23 -1.19 -0.55 0.65 -0.06 -1.71
1L -0.30 -0.16 -0.93 —-1.08 -0.96 -0.81 0.07
IN -0.30 -0.24 0.31 -1.45 1.35 -0.06 1.84
MO -0.31 -0.21 -0.78 -1.75 -0.96 -1.06 -0.76
NM -0.31 0.07 -0.22 0.26 1.35 -0.06 1.13
RI -0.31 -0.35 0.89 2.00 -1.02 -0.30 0.34
SC -0.31 -0.24 -0.29 0.62 1.35 0.95 0.48
VA -0.31 -0.32 -1.14 0.64 2.06 -0.56 0.45
wVv -0.31 -0.08 -0.83 -1.67 0.52 -0.06 -0.20
AK -0.32 -0.41 -0.23 2.08 -0.26 -2.06 -0.98
AL -0.32 -0.07 0.30 0.10 0.58 -1.56 5.17
DE -0.32 -0.39 1.41 0.66 -0.26 -2.06 -1.71
HI -0.32 -0.18 2.01 0.46 -0.96 1.45 1.71
1D -0.32 -0.31 0.16 0.93 -0.89 0.45 0.33
KY -0.32 -0.31 -0.73 -1.58 -0.12 -0.56 0.03
OH -0.32 -0.29 0.26 -1.06 1.35 -1.31 1.16
PA -0.32 -0.12 —-1.18 -1.54 -0.26 -0.31 -0.18
X -0.32 0.18 0.01 0.43 1.35 -1.06 -0.38
CT -0.33 -0.39 -1.99 -1.42 1.22 1.45 0.49
DC -0.33 -0.31 2.55 -1.02 -1.66 -1.06 -1.80
GA -0.33 -0.27 -0.93 1.37 1.35 -0.56 -0.63
1A -0.33 -0.17 -1.34 0.56 0.65 1.45 1.84
KS -0.33 -0.44 -2.14 1.60 -1.66 0.95 1.49
MT -0.33 -0.46 0.82 -1.96 -0.89 -0.56 -1.38
NE -0.33 -0.36 0.01 0.25 -0.19 0.95 0.14
NH -0.33 -0.27 1.26 -1.53 -0.83 -0.56 -1.09
OK -0.33 -0.31 0.22 0.43 -0.05 1.45 0.30
VT -0.33 -0.43 3.28 -0.99 -1.66 -2.06 -0.51
AR -0.34 0.60 3.01 1.12 -0.26 0.45 -1.38
LA -0.34 -0.35 043 -3.50 -0.19 -1.06 0.81
ND -0.34 -0.50 -3.07 0.57 -0.96 -0.05 0.61
NV -0.34 -0.46 -0.47 -0.28 -0.05 -0.05 -0.41
SD -0.34 -0.46 -2.71 -1.57 -3.14 -0.56 -1.54
TN -0.34 -0.50 -1.67 0.21 0.65 0.45 -1.71
wY -0.34 -0.35 1.75 0.55 0.52 0.45 -0.06
ASSIST

Mean 1.80 -0.03 -0.06 0.07 0.21 0.09 0.24

SD 1.10 0.46 1.46 1.17 1.07 0.75 1.38
Non-ASSIST

Mean 0.04 0.02 0.03 -0.04 -0.11 -0.05 0.12

SD 0.96 1.19 1.53 1.25 1.12 1.14 1.38
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Figure 2.6. Change in Tobacco Control Funding (in Dollars), 1991-98

but not a sufficient factor for public
health outcomes in tobacco control.

Funding has built capacity to deliver
tobacco control in many states—par-
ticularly those states with longstanding
programs—and capacity can be used to
gain more funding. For example, table
2.5 shows that most states had similar
funds for tobacco control at the end of
the ASSIST period. The only outlier
states were those with well-established
tobacco control programs (California
and Massachusetts) in addition to states
that had recently received lawsuit settle-
ment funds from the tobacco industry
(such as Minnesota, Mississippi, and
Florida). Table 2.5 also illustrates the
fact that states had different strengths in
capacity. For instance, while some states
had their highest scores in health depart-
ment capacity, others had their highest
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scores in interagency relationships or co-
alitions. These data can be incorporated
with information about a state’s environ-
mental context as part of a process evalu-
ation. In this way, state program staff
can better understand how best to use

the resources they have to build capacity
and how that capacity enables or hinders
their ability to perform tobacco control
activities.

Activities

The components of the SoTC efforts
construct allow individual states to
measure their program activity focus.
Table 2.6 presents the component do-
main scores for the efforts construct. As
this table illustrates, states concentrated
their efforts in different domain areas,
presumably reflecting such factors as
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Table 2.6. Components of the Efforts Construct, Sorted by Efforts Score
(Shading indicates ASSIST states.)

Social environment

Media Policy Individual

State Overall advocacy Mass media advocacy Local capacity behavior
MD 3.02 2.01 2.59 0.91 3.06 2.21
KY 2.98 2.34 1.66 2.16 2.36 1.06
AK 2.72 1.64 2.57 1.70 1.84 0.91
RI 2.19 0.55 2.49 2.09 1.05 2.92
NH 2.11 1.87 1.44 1.85 0.94 0.51
NY 2.09 1.34 1.93 2.03 0.69 0.44
HI 1.58 0.77 0.27 2.39 1.06 1.05
OK 1.56 1.81 0.48 0.73 1.50 1.03
CA 1.55 1.07 1.55 1.39 0.46 1.29
MI 1.25 2.46 0.37 0.36 0.58 1.71
OR 1.14 2.84 0.19 -0.53 0.99 0.20
GA 1.07 -1.28 1.71 1.23 1.15 0.86
CT 1.01 0.80 1.75 -0.16 0.51 2.10
NJ 0.94 0.15 -0.71 2.18 0.98 0.95
CcO 0.88 -0.50 2.03 0.95 -0.05 -1.81
WI 0.76 1.01 1.30 -0.81 0.72 -1.20
VA 0.64 1.09 -0.31 -0.40 1.46 0.94
IL 0.58 0.39 1.86 -0.51 -0.07 0.20
wv 0.53 0.69 -0.30 1.38 -0.19 0.24
PA 0.48 0.70 -1.57 0.83 1.40 -0.16
DC 0.35 -1.22 1.35 0.88 -0.15 0.00
MO 0.33 1.00 -0.40 -0.74 1.14 1.37
MS 0.20 0.30 1.05 0.63 -1.32 3.39
NE 0.12 -0.07 -0.38 1.26 -0.44 -2.70
KS -0.09 -0.13 -0.48 0.14 0.19 -0.37
1D -0.11 -1.16 -0.65 0.46 0.88 0.14
AL -0.16 -1.04 0.65 0.27 -0.42 2.51
MN -0.17 0.92 -0.85 -0.75 0.29 -0.85
AZ -0.20 -0.73 -1.26 0.44 0.86 2.70
ME -0.24 0.86 -1.40 1.55 -1.52 -1.36
OH -0.25 -0.36 0.22 -0.37 -0.22 -0.32
1A -0.27 -0.44 -0.72 0.46 -0.09 -0.07
FL -0.28 -1.15 1.18 -2.02 1.01 0.56
VT -0.52 -1.43 -0.04 0.41 -0.55 -0.40
NM -0.56 -3.53 1.44 0.70 -0.55 -1.45
uT -0.61 -1.06 0.63 -1.46 0.04 -0.32
AR -0.67 1.42 -2.35 0.27 -1.01 -0.96
MA -1.08 0.16 -0.96 0.20 -2.32 0.46
X -1.14 -1.68 0.33 -1.02 -0.98 -0.57
DE -1.32 0.12 -0.54 -0.53 -2.62 -0.02
WY -1.35 -1.18 -1.12 0.64 -2.16 -3.98
SD -1.35 0.16 -0.95 -3.17 0.16 -0.11
LA -1.41 -1.42 -0.60 -1.21 —-0.86 -2.06
NC -1.43 -1.30 -1.56 —0.96 —-0.34 0.35
IN -1.61 -0.82 -2.68 -1.52 0.40 -1.06
WA -1.62 -0.42 -1.75 -1.02 -1.36 -1.29
ND -1.77 1.81 -1.32 -1.61 -3.48 -2.36
MT -2.64 -2.30 -2.03 -3.74 0.38 -0.06
SC -2.97 -2.72 -0.72 -2.30 -2.77 -0.94
TN -3.03 -0.97 -3.08 -2.52 -1.96 -3.43
NV -3.24 -3.36 -2.29 -3.14 -0.66 -2.28
ASSIST

Mean 0.00 0.05 -0.12 0.17 -0.10 -0.03

SD 1.40 1.50 1.49 1.37 1.24 1.34
Non-ASSIST

Mean 0.00 -0.03 0.06 -0.09 0.05 0.02

SD 1.57 1.46 1.45 1.50 1.38 1.68
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The Future of SoTC: Tracking Trends over Time

The SoTC data were collected at only one time point for the ASSIST evaluation and were used to 