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Background

What is the quality problem being addressed?  

How to improve programs to reduce tobacco use in the population of California.

Why is this a quality problem?

· In general this issue was not necessarily seen by public health people as QI, but this PH literature is relevant to QI in a number of ways:  

· They reflect complementary views of need for coordination between community and health care system in both public health literatures about “ecological approaches” [IOM ref on Future of Public Health] and in similar multilevel models in the QI literature [such as Berwick HSR 2005 and Wagner]  

· Both of these literatures reflect need to work on multiple levels/domains, e.g., 

· Intrapersonal, 

· Interpersonal, 

· Institutional, 

· Community,

· Public policy; 

· Public health approach, in this topic and others, shares much with QI efforts in areas such as continuous measurement (surveillance) of important outcomes and action based on intermediate and health outcomes to shape evolving interventions 

· Because of similarities in approach, tobacco control in California also shared many methodological challenges with QI literatures, such as measuring important outcomes over time, attributing effects of multi-component and/or evolving interventions, and a number of challenges that stem from the translation of science into real-world practice.  [Ref to “experiential learning” from Davidoff’s opening presentation.]   

What is the nature of the evidence base for both the underlying change that is sought and the QI strategy to be employed?  

Tobacco use was and remains the leading cause of preventable death in the United States.  By the time of the California experience, an emerging literature on the hazards of secondhand tobacco smoke provided additional reasons for community action.  The passage of a 1988 ballot initiative provided a funded mandate to the State of California to address the public health burden of tobacco use.

Evidence to support a community-level intervention was synthesized from conceptual work, experience of practitioners, the impact of the national mass media anti-smoking campaign that resulted from the Fairness Doctrine (1967-1970), econometric studies of sensitivity of tobacco consumption to price, and small-scale empirical experiences at the community level (the 5-cities project in California; early COMMIT).  

Based in part on the experiences of COMMIT, an RCT-based model for intervention selection and evaluation was perceived to be too static to suit the priorities of different communities; evidence on effectiveness was limited in scope (and would remain so); and measurements of change at the community-level would remain subject to threats to validity including contamination and co-intervention.  

Considerable conceptual background suggested that a comprehensive, multi-component strategy was more likely to be effective than any single-component intervention (reference: NCI “Standards for Comprehensive Smoking Prevention and Control”).  A large-scale demonstration of this strategy was advocated.  

Beginning in 1990, the California Tobacco Control Program (CTCP) selected and implemented the components of a comprehensive program, and funded a large-scale surveillance and evaluation effort to document program activities and expenditures; to provide formative feedback to the program itself; and to demonstrate the program’s impact and effectiveness.

Objectives

What were the aims of the evaluation?

The CTCP initiated ongoing evaluations in order to be accountable for taxpayer funds.  Ongoing evaluation also provided formative feedback to the program and data to document the program’s impact and effectiveness (reference:  A Model for Change: The California Experience in Tobacco Control).  Evaluation focused on several main outcomes

· Changes in tobacco use (primarily smoking) prevalence and consumption

· Changes in tobacco use initiation by youth; cessation by tobacco product users; and exposures to secondhand tobacco smoke at work, in public, and at home

· Changes in the adoption of clean indoor air policies at work, in public areas, and at home

Intervention

What theoretical framework(s) guided the approach?  

The CTCP adopted a direct and uncompromising effort to denormalize the concept and practice of tobacco use utilizing concepts of Social Networks, Social Support, and Social Influences.  A framework proposed by the National Cancer Institute “Standards for Comprehensive Smoking Prevention and Control” provided conceptual support and a scientific base for a comprehensive, multiple-channel, multiple-target strategy.     

What was actually done?

Specific components included the following:  

· Media:  A paid, mass media campaign to counter pro-tobacco influences

· Policies

· Excise tax (25 cents) to fund a state level program:  

· Support for clean indoor air policies (local ordinances followed by State-level regulations; active resistance to industry lobbying for pre-emptive state laws)

· Programs (mostly managed by local lead agencies)

· Community mobilization (funding for local coalitions and activities) 

· Efforts to reduce minors’ access to tobacco products 

· Community education (clean indoor air policies, cessation efforts) 

· School programs to reduce the initiation of tobacco use 

· Telephone Helpline was added in 1992 to provide information as well as direct cessation assistance   

Intervention “targets”
Who or what was expected to improve as a result of the QII?

CTCP expected that a comprehensive program would reduce the initiation of tobacco use among youth; increase cessation among tobacco product users; and would reduce exposures to secondhand tobacco smoke within California communities and populations. Other important goals of the program included denormalizing the perception of tobacco use, countering pro-tobacco influences, and building social support for quitting and for policies to reduce exposure to secondhand tobacco smoke. The QII-like evaluation activities were reported continuously to State staff and periodically to an appointed advisory committee for evaluation of the California program. Adjustments in all aspects of the program were made on the basis of these regular reviews.

Settings

Where did the QII take place?

Community-wide and in schools, worksites, retail establishments, homes.  Healthcare systems received less funding and emphasis.  

Measures and Outcome Measures

How was improvement measured?

What data sources were used?

Various intermediate and more distal measures of exposures, behaviors, and health used serially for program improvement and for accountability

Over time, systems were upgraded considerably:   

· Amplified existing surveillance systems (BRFSS)

· Developed some new systems (California Tobacco Survey)

· Compared different measures (taxed cigarette sales and self-reported measures)

· Evaluated intermediate measures (intentions to quit smoking)

This allowed continuous measurement of important variables.  Main measures included:  

· Pack sales of cigarettes

· Prevalence of smoking among adults and youth (using both state and national tobacco surveys)

· Self-reported exposures to secondhand smoke (at work and at home).

Longitudinal measurements of the changes in tobacco use provided the opportunity to examine the impact of CTCP on a variety of tobacco-related health outcomes (heart attack and stroke; lung cancers; low birth weight).  Although these outcomes were considered as too distal to be useful as QI measures, they are very useful as ultimate accountability measures.  

Design

Include here the basic research design plus any adaptation made to suit the setting or study objectives.

Evaluations of the CTCP are based on a range of data sources and outcome measurements, and have employed a variety of analytic methods.

· Multiple time series, with comparison to states that made lesser intervention efforts than California  

· Comparisons of program results using consumption of cigarettes (based on cigarette excise tax receipts) and ongoing surveys of California residents.

· Cohort and cross-sectional studies of dose-response by program components within the state  

· Natural experiments caused by political involvement with the funding and content of the program 

Was a rapid cycle measurement strategy used?

Data on cigarette consumption (based on the cigarette tax receipts) provided monthly measurements of change.  This enabled rapid evaluations of the impact of media campaigns and messages and interruptions caused by political interference with the program (natural experiments).

Analytic approach

How were the data analyzed?

The Tobacco-Related Disease Research Program (TRDRP) within the University of California conducted, funded, or assisted much of the data analyses for the CTCP.  

A variety of analytic approaches using multiple data sources have been utilized in published studies.  Studies using simple time-series comparisons complement analyses based on multivariate techniques (e.g., ARIMA models, econometrics, MANOVA).
Was there a subanalysis to examine whether disparities in care were improved?

Data from California have provided detailed examinations of program impact on racial/ethnic minorities; differential effects by SES; level of education; gender; age; and across community characteristics.    

Results (Reference:  California Tobacco Control Update 2004)
· From1988-2004, tobacco use in California declined at approximately twice the rate as rest of country:

· Consumption, as measured in adult per capita cigarette packs per year, decreased 55.6% in California compared to only 32% in the rest of the country (1988-2003)

· Smoking prevalence rates among adults in California decreased 32.5%, from a prevalence of 22.8% in 1988 to 15.4% in 2004.  Between 1992 and 2002, smoking declined by 21.8% in California compared to 14.0% in the rest of the United States.

· The rate of smoking reported by California High School students in 2004 (13.2%) was 41% lower than the national rate (22.3%).

· There have been significant improvements in clean indoor air, e.g., 

· California enacted a statewide smoke-free workplace law in 1995 that now covers restaurants, bars, and clubs.  In 2002, 96.4% of California’s indoor workers reported working in a smoke-free environment, compared to only 37.1% in 1990.

· There have been multiple measures of more proximal process measures and intermediate outcomes, e.g., 

· The California Smokers’ Helpline provided cessation assistance to over 310,000 people between inception in 1992 and 2004

· The reduction in tobacco use has led to health benefits for the population of California

· 98,100 fewer hospitalizations for heart attacks and strokes attributed to tobacco use

· Lung and bronchus cancer rates in California declined at three times the rate of decline in non-California SEER regions (1.5% and 0.5%, respectively) between 1988-2001

· California estimates that declines in smoking prevalence over the past 10 years will save $3.2 billion in direct medical costs

http://www.dhs.ca.gov/tobacco/html/pressreleases.htm 
http://www.dhs.ca.gov/tobacco/html/factsheets.htm 
http://www.dhs.ca.gov/tobacco/html/publications.htm 

Conclusions re study strengths, limitations, and lessons learned or to be learned

What went well in this study and why?

What intervention and/or study design changes/innovations occurred?

How would these breakthroughs be helpful to other QII evaluators?

Evaluation issues

· The Multi-intervention program was evaluated holistically for main outcomes.

· Intervention resulted in fairly large reduction in tobacco use, and more recent evidence suggests that changes in tobacco use resulted in improvements in health outcomes.

· Where possible, QI projects also attributed some success to specific components (e.g., excise tax increases, the mass media campaign, and quit lines were each effective). For some components [e.g., school health approaches], QI evaluations suggested an inconsistent or lesser impact 

· Importance of an adequate baseline measurements and the value of longitudinal follow-up (compared to the Arizona experience where program may have been similarly successful but lack of baseline reduced ability to demonstrate success).

· Independent evaluation by academic centers meant that results (both good and bad) were published.  

· Importance of continuing measurement/surveillance looking at continuing change or slippage. 

· Dependence on state legislature for annual funding made both the program and the evaluation subject to some uneven alignments of findings and actions. Such would be the case in other types of programs supported by grants or external budget forces.

Political issues

· Excise taxes on tobacco products are now seen as pro-health and not just a source of revenue

· Program influenced changes in knowledge about the health effects of secondhand tobacco smoke translated into public support for expanding clean indoor air policies (which now include bars, restaurants, and clubs).

Where did the study face challenges in terms of either or both intervention implementation or study design and methods?  

CTCP adopted a comprehensive approach from the initiation of the program.  The major challenge for evaluation was (and remains) determining the relative contributions of the individual components.  This information could be used to identify components of the program with less evidence on effectiveness for elimination, replacement or modification. Additional challenges include the following issues: 

· Some components of a comprehensive program might be reinforcing even if they were  ineffective when implemented and evaluated in isolation.  

· Finding an adequate comparison for evaluation was going to be difficult since some program components (tax and media) affected everyone, and local programs and communities might be very different.  

Political and stakeholder issues 

· Participatory intervention and research: CTCP adopted a decentralized structure placing an emphasis on local public health activities to complement the statewide efforts (such as the “air cover” provided by the mass media campaign).  Funding for Local Lead Agencies (LLAs) throughout California enabled communities to participate in the selection, implementation, coordination, and evaluation of local tobacco control efforts.  

· Tobacco prevention and control efforts have an active opponent (the tobacco industry and allies).  A variety of efforts to undermine the program have been encountered (these include interference with the initial selection of components and themes, ongoing funding, content and messages, operation, and even evaluation)

· Multiple stakeholders wrestle for funding for both program and evaluation

How were evaluation challenges handled? What changes were made to evaluation designs? 

CTCP needed an evaluation framework that would ensure the collection of data to evaluate overall program effectiveness (longitudinally), as well as support outcome-focused assessments of various program components.

A surveillance system was established to track changes in tobacco use and related attitudes and behaviors over time.  California conducts a state-wide survey (California Tobacco Survey) every 3 years and smaller, ongoing surveys annually in conjunction with the national Behavioral Risk Factor Surveillance Survey.   These surveys sometimes produced inconsistent estimates, which gave opposition forces a wedge to undermine the credibility of the evaluation.

Outcome-focused assessments are obtained through contracts to conduct an independent evaluation of the program.

This evaluation requirement extends to each funded local intervention:

· Grantees must spend 10 percent of their budget on evaluations

· A directory of evaluators who can consult and/or conduct evaluations is provided

· A database of instruments, objectives, and evaluation results is available

· An annual conference enables programs to share evaluation techniques and results 

What other evaluation design options were considered?

Evaluation of the program could have been significantly simplified under an additive program model in which a single intervention was fully implemented at program start (such as a mass media campaign, or school-based education).  Additional single intervention or simple combinations of interventions could have been implemented in study communities and evaluated prior to consideration statewide.  Alternatively, the CTCP could have focused evaluations on local lead agencies, comparing differences in the interventions adopted with differences in data on impact.  A subtractive evaluation model would have been another alternative in which the comprehensive program was conducted in most communities, but selected elements withheld in selected communities to study impact in the absence of specific program components. 

Small-scale design options were considered and used throughout the state.  For example, the effectiveness of the California Helpline was determined using a randomized-controlled trial.

Did any evaluation design tradeoffs have to be made because of the setting, the sponsors, or other reasons?

The decision to adopt a comprehensive, multi-target, multi-channel program from inception precluded an evaluation based on a RCT design.  Funds for tobacco prevention and control activities are split between the CTCP and the Department of Education.  This split results in some loss of coordination in both implementation and evaluation.  Funded LLAs were empowered to select activities of interest to their community coalitions.  This freedom made effectiveness comparisons much more difficult because of the heterogeneity of the resulting local programs. A rationale for maintaining a commitment to comprehensiveness even in the face of compromises on evaluation possibilities was that the State Legislature might insist on cutting out elements of the program that could not be shown to stand alone in their effectiveness, even though they could be defended as essential to complementing the other components in a comprehensive strategy.

Are there any lessons yet to be learned about evaluation design?

Distinguishing the contributions of local programs to the overall program impact is an important goal for future evaluation design.  Funding for LLA activities and school-based programs represent a significant portion of the annual budget, but adequate comparisons have not yet been made (developed) to permit a longitudinal assessment of their relative effectiveness (or ineffectiveness) within the comprehensive model.  

Additional economic evaluations to document the cost savings from averted morbidity and mortality as a result of program-attributed reductions in tobacco use would also be useful.

Was the QII strategy used after the study was completed?  

The CTCP became the model for most other state tobacco control efforts (which differed primarily in the levels of funding).  In the period 1990-2000, studies published by tobacco programs in Massachusetts, Florida, Oregon, and Arizona documented the effective adaptation of the California model.  These programs became the foundation for the guideline “Best Practices for Comprehensive Tobacco Control Programs” which was published by CDC in 1999. 

If so, where, for whom, and with what modifications, if any?

These state-level programs differed primarily in their level and source of funding, the content and emphasis on mass media “air cover”, and their ability to sustain funding in the face of political efforts to eliminate them.

Conclusions re improving the science base for QII evaluation research

What practice, policy, and/or research designs and methods lessons can be learned from this evaluation?

· Actual translation of science into practice is evolutionary.

· Marketing expertise was essential to the success of the mass media campaign, both in developing and testing of new messages, and in the targeting of broadcast times.

· The State and community-level laboratory with trial and error and careful, ongoing outcome measurement is good problem-solving technique.

· Long-term longitudinal evaluation is great for evaluating diffusion in a real-world setting.  

· The funding of small-scale intervention research projects within the comprehensive program has provided a wealth of data (to California and to other state programs) regarding:

· Racial and ethnic differences in the use, prevention and cessation of tobacco

· Adaptation and tailoring of interventions for unique populations (such as the development of educational materials and media messages for minority communities).

· Marketing and promotional efforts of the tobacco industry

Would you have done anything differently in terms of design and methods knowing what you know now:

The California Department of Education (not CTCP) administers school-based programs.  This division of funding has contributed to differences in the program content, coordination with TCS efforts, and evaluation.  The validity of the methods used to measure changes in tobacco use among youth were questioned and adoption of a standard tool (such as YRBS) could have been made earlier in the program’s history.  In total, more coordination between school-based program activities and the rest of the program, more and better evalutions of the school-based components, and either amplification of school components or lesser emphasis on school components might have been considered.  
What advice would you give to your peers and to funders, study section members, journal reviewers, research training directors, and frontline health care settings and policymakers?

Despite strong evidence on effectiveness, the California Program has been sustained only through an active political defense including the essential “out-of-the box” support of voluntary health organizations (American Heart Association, American Cancer Society, and Americans for Nonsmokers Rights).  These efforts included taking the state to court (and winning), purchasing full-page newspaper advertisements to criticize political interference with the program, and generally keeping tabs on the governor and the legislature.  California’s program is still alive, but programs in Oregon, Massachusetts, and Florida have been gutted despite evidence on effectiveness of program activities.
Funding source(s) for implementation and evaluation

The California Program operates on dedicated revenue collected in the Cigarette and Tobacco Products Surtax Fund (with minor additions from other sources).  In 2000, funding for all evaluations represented 7% of program expenditures. 
Was the evaluation plan subject to peer review and/or IRB approval?
California established an appointed Tobacco Education and Research Oversight Committee (TEROC) to review the program content and results on an ongoing basis.  This oversight provides some of the benefits of a peer-review process at the level of the state program.  

Studies published by TRDRP researchers or grantees in journals are subject to both IRB approval (operating through the University of California) and peer-review.

Political opponents (the tobacco industry) regularly scrutinize program activities and data.
