
Examples of Funded Grants in Implementation Science 
 
Overview 
The National Cancer Institute (NCI) frequently receives requests for examples of funded grant 
applications. Several investigators and their organizations agreed to let Implementation Science 
(IS) post excerpts of their dissemination and implementation (D&I) grant applications online. 
 
About 
We are grateful to the investigators and their institutions for allowing us to provide this important 
resource to the community. To maintain confidentiality, we have redacted some information 
from these documents (e.g., budgets, social security numbers, home addresses, introduction to 
revised application), where applicable. In addition, we only include a copy of SF 424 R&R Face 
Page, Project Summary/Abstract (Description), Project Narrative, Specific Aims, and Research 
Strategy; we do not include other SF 424 (R&R) forms or requisite information found in the full 
grant application (e.g., performance sites, key personnel, biographical sketches). 
 
Copyright Information 
The text of the grant applications is copyrighted. Text from these applications can only be used 
for nonprofit, educational purposes. When using text from these applications for nonprofit, 
educational purposes, the text cannot be changed and the respective Principal Investigator, 
institution, and NCI must be appropriately cited and credited. 
 
Accessibility 
Individuals using assistive technology (e.g., screen reader, Braille reader, etc.) who experience 
difficulty accessing any information should send an email to the Implementation Science Team 
(NCIdccpsISteam@mail.nih.gov). 
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Project Summary/Abstract  
 
There is a profound need for evidence-based interventions that promote tobacco control on a large scale, 
particularly in low- and middle-income countries. In India in 2010 alone, tobacco use accounted for over 1 
million deaths. The overall goal of this study is to identify effective strategies for broad-based implementation of 
evidence-based tobacco control interventions that can be embedded in existing organizational infrastructures 
and accommodate the realities of low-resource settings. This study builds on an intervention for school 
teachers, called the Tobacco-Free Teachers/Tobacco-Free Society (TFT-TFS) program, shown to be 
efficacious in increasing tobacco use cessation and tobacco policy implementation in a cluster randomized 
controlled trial in the Bihar School Teachers’ Study (BSTS). Teachers in India are an important channel for 
promoting tobacco control, given their roles as community leaders and role models. The next logical step in this 
research, which is our objective here, to develop the knowledge, products and processes needed to take this 
intervention to scale and disseminate it through readily accessible and sustainable channels. We will test an 
implementation model for building capacity within education departments to support and deliver this program  
within schools, using the existing infrastructure for curriculum training in state education departments.  Within  
each state in India, schools are organized within clusters, and cluster coordinators are responsible for directly 
training principals about curriculum issues. We will build the capacity of cluster coordinators to train and support 
principals to implement the TFT-TFS program in their schools. Our central research question is: Will this 
evidence-based intervention be successfully adopted, implemented and sustained through existing channels 
using this implementation process? Accordingly, our specific aims are to: (1) determine the extent to which this 
implementation model meets acceptable rates of program adoption, implementation, reach and maintenance of  
the TFT-TFS program among schools in the Indian state of Bihar; (2) determine program effectiveness in 
increasing tobacco use cessation and implementation of tobacco control policies in schools; (3) determine the 
feasibility of building the capacity of cluster coordinators to train and support principals in program 
implementation and maintenance in schools, and for the Department of Education to sustain the program; and 
(4) determine the direct financial costs of program implementation and maintenance. This study uses a non- 
inferiority design to test the primary hypothesis that program adoption, implementation, and reach will not be 
inferior to the high standards demonstrated in BSTS; and assesses program effectiveness in improving tobacco 
use cessation and increasing policy implementation using a cluster randomized design. This research is 
innovative because it systematically examines the process of scaling up one of the first evidence-based 
approaches to tobacco use cessation among adults in India. This study is significant because it is expect to 
improve understanding of implementation processes needed for taking evidence-based interventions to scale. 
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Project Narrative 
 
The proposed research is relevant to public health because it is expected to result in the identification of 
effective strategies to take evidence-based tobacco control interventions to scale. This research is expected to 
result in a replicable implementation model that can increase tobacco use cessation among school teachers in 
India, and potentially more broadly in other low and middle-income countries, and in low-resource settings in 
the U.S. 
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Specific Aims 
With the increasing global impact of tobacco, there is a profound need for evidence-based interventions that 
promote cessation and support tobacco control on a large scale. In 2010, tobacco use accounted for over 1 
million deaths in India.8,9 The proportion of deaths attributed to tobacco use is rising rapidly, and these trends 
are further complicated by the use of multiple forms of tobacco. There is a significant need for broad 
implementation of effective tobacco control interventions that promote tobacco use cessation and establish a 
social environment supportive of tobacco control.10 Little research has studied the processes of bringing 
effective tobacco control interventions to scale, and there is insufficient evidence to determine the most 
effective ways to promote tobacco control in low- and middle-income countries (LMICs). 

Our long-term goal is to identify effective strategies for broad-based implementation and maintenance 
of evidence-based tobacco control interventions that can be embedded in existing organizational 
infrastructures and can accommodate the realities of low-resource settings. We build on an intervention for 
school teachers, called the Tobacco Free Teachers/Tobacco Free Society (TFT/TFS) program, which we have 
tested and shown to be effective in increasing tobacco use cessation in a cluster randomized controlled trial in 
the Indian state of Bihar, in the Bihar School Teachers’ Study (BSTS). Teachers are community leaders and 
role models, and represent a significant and neglected channel for promoting tobacco control both in schools 
and society at large. To capitalize on the potential of this intervention, we further studied avenues for taking 
this intervention to scale in a dissemination pilot study funded by the National Cancer Institute’s (NCI) Center 
for Global Health. 

The next logical step in this research, which is our objective here, is to develop the knowledge, 
products and processes to take this intervention to scale and implement it through readily accessible and 
sustainable channels. Following findings from our dissemination pilot study, we propose to test an 
implementation model for building capacity within a State Department of Education (DoE) to support and deliver 
this program within schools, using the existing DoE infrastructure for curriculum training as an established 
process. In India, each DoE organizes schools within clusters; cluster coordinators (CCs) are responsible for 
directly training principals about curriculum issues. We will build the capacity of CCs to train and support 
principals to implement the TFT-TFS program in their schools. Capacity building for both CCs and principals will 
include training, consultation and technical assistance, and support from leadership and peers. To build 
sustainability, we will work with the DoE and its education officers to embed the program within existing 
infrastructures. Our central research question is: Will  this evidence-based intervention be successfully 
adopted, implemented and maintained through existing channels using this implementation process? This 
study employs mixed methods, benefiting from a rigorous process tracking system, surveys, and qualitative 
methods. Accordingly, our specific aims are: 
1. Adoption, Implementation, Reach and Maintenance among Schools: Determine the extent to which this 

implementation model meets acceptable rates of program adoption, implementation, reach and maintenance of 
the TFT-TFS program among schools in Bihar. Working hypotheses: (a) At least 80% of schools asked to 
participate will adopt the program, as measured by completion of the principal training. (b) At least 80% of 
schools adopting the program will implement a minimum standard for program implementation, defined by 
the number of core implementation components conducted within the school. (c) For reach, at least 80% of 
teachers in schools implementing the program will participate in discussions covering 3 or more of 6 TFT-
TFS themes. (d) For maintenance, at least 80% of schools implementing the program will maintain the 
minimum standard for program implementation during the maintenance period. 

2. Effectiveness: Determine program effectiveness in increasing implementation of tobacco control policies 
and in promoting tobacco use cessation in schools. We will estimate the difference in the levels of tobacco 
use cessation among teachers and of tobacco control policy implementation between schools in districts 
randomly assigned to the intervention compared to those assigned to the control group; and estimate 
policy implementation and tobacco use cessation in the control schools as indicators of secular trends. 

3. Feasibility: Determine the feasibility of building the capacity of cluster coordinators to train and support 
principals in program implementation and maintenance in schools, and for the DoE to sustain the program. 

4. Cost: Determine the direct financial costs of program implementation and maintenance. 
The expected outcomes of this study include demonstration of the feasibility of implementation and the 
effectiveness of the TFT-TFS program within the infrastructure of the Bihar DoE, providing a foundation for 
other state governments to adopt this evidence-based tobacco cessation program for school teachers. As a 
result of this study we expect to better understand the implementation process and to identify factors that need to 
be taken into account as evidence-based interventions are taken to scale, findings that we believe will have 
relevance not only in India and LMIC’s, but also within the US. 
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Research Strategy 
3.1. Significance:  This study responds to an urgent need for evidence-based tobacco control 
programs in the developing world.11,12 According to the World Health Organization (WHO), by 2030, more 
than 8 million people globally are expected to die from tobacco-related causes, 80% of whom will be from 
LMICs.13 In India in 2010 alone, an estimated 930,000 people died from smoking,8 and in 2008, an additional 
368,000 deaths were attributed to smokeless tobacco use,9 illustrating the complex effects of the use of 
multiple forms of tobacco.14-16 Reflecting these trends, India has one of the highest oral cancer rates in the 
world.17-19 The prevalence of tobacco use among men in India is 48%, and among women, 20%.16 Growing 
attention is being paid to these mounting global disparities in tobacco use.20,21 NCI recently formed its Center 
for Global Health aimed at reducing the global burden of cancer.22 Although India was an early signatory to the 
Framework Convention on Tobacco Control,23 few resources are available to support tobacco use cessation, 
the prevalence of quitting remains low, and few social norms support quitting.16 This study examines the 
process of bringing an evidence-based tobacco use cessation intervention to scale, using findings from a 
cluster-randomized trial5 and responding to the urgent need for tested implementation strategies. There is a 
delicate balance between ensuring that adequate evidence is available to support dissemination and 
implementation (D&I) research, and making use of available evidence to provide a response to pressing public 
health issues, particularly in light of the lag time between efficacy/effectiveness research and implementation of 
evidence-based interventions in practice.24 Findings from the proposed study will inform implementation of 
tobacco control measures in India, in the early stages of planning and initiation, including efforts in schools. 

This study will identify strategies to implement and maintain tobacco control efforts through 
existing organizational infrastructures in low-resource settings. School systems are a pervasive 
community organization that can be leveraged in support of tobacco control efforts. Teachers play a pivotal 
role in Indian culture -- as role models and opinion leaders in their communities who are highly respected in 
society.25 Through teachers, it is possible to influence tobacco use among students and society-at-large. We 
will implement this study in the Indian State of Bihar, where the program was first tested and where prevalence 
of tobacco use is high. Support for tobacco control is growing, however, as evidenced by a recent directive 
from the Bihar Department of Education (DoE) to strictly implement the Cigarette and Other Tobacco Product 
Act, which bans smoking in schools.26 We will work with the DoE to embed this program within existing training 
structures, and examine the potential for schools to maintain this program beyond the implementation year. 

The impact of this research will be significant because it is expected to provide a replicable 
implementation model that can increase tobacco use cessation among teachers in India. Such 
knowledge is central to accelerating the pace of moving effective interventions to practice, of particular concern 
given the documented delays in moving tested interventions to practice.24,27,28 To ensure relevance to policy 
makers, we have followed the principles of “practical trials”27,29 with plans to implement the program, and 
facilitate and evaluate program maintenance; employ multiple evaluation measures relevant to decision 
makers, including cost; and evaluate effectiveness across multiple outcomes, with a plan to triangulate findings 
from across multiple sources using both qualitative and quantitative measures.3 

This study has implications for the US: (1) Findings have implications for research on opinion 
leaders,30 exemplified here by teachers who are leaders in their communities; (2) The strategies employed in 
India can be adapted to address the increasing use of multiple forms of tobacco; (3) The expanded use of 
rigorous research methods can be applied to D&I research in low-resource settings in the US; and (4) 
Identifying strategies to support program maintenance will have implications for similar organizations here. 

 
3.2. Innovation: The proposed research is innovative because it systematically examines the process 
of scaling up one of the first evidence-based approaches to tobacco use cessation among adults in 
India.  Quitting tobacco use is not common practice in India, where the prevalence of former tobacco users 
has ranged between 3-11%16,31,32 compared to 21-25% in the US.33,34 While tobacco control in India has 
focused on prevention and policy initiatives,8,30 less attention has been devoted to effective interventions for 
cessation, with the exception of a few hospital- and community-based approaches.35-41 The intervention 
departs from the usual practice of school-based interventions by focusing on cessation among school 
teachers, thereby benefiting teachers themselves; students, through teachers’ examples and by placing 
tobacco control on the school’s agenda; and the broader community, by focusing on teachers as opinion 
leaders and locating this program in an organization central to community norms. By building capacity among 
educational leaders and embedding the program within their existing roles, we expect this approach to result in 
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high levels of institutionalization within these schools, with the potential for broad-based impact on other school 
systems in a cost-effective manner. We have purposefully incorporated a plan for building in refinements to the 
implementation model, which will facilitate maintenance and inform plans for broad-based dissemination. 
3.3. Approach
3.3.1. Design overview: Our overall goal is to develop the 
knowledge, products and processes needed to broadly 
disseminate evidence-based tobacco control interventions for 
school teachers in India through readily accessible and 
sustainable channels. We have strong partnerships in place 
and the full commitment from the Bihar DoE, which will 
facilitate full participation of all principals and DoE staff in the 
study. 

This program is situated within the existing 
infrastructure of the school system (Fig. 1). All states in 
India use a similar organizational structure, whereby schools 
are nested within clusters, which in turn are located within 
blocks, and blocks, within districts. Training in new curricula, 
for example, follows a “cascade” transmission, passed 
through this nested structure. We use this structure, and also 
build on growing trends in India toward “situated learning,” 
which allow for incorporating adaptations to the local context 
into training.42 Following findings from our pilot study, we will 
build capacity among persons responsible for curriculum training 
-- Cluster Coordinators (CCs) -- to train and support principals in 
the implementation of the TFT- TFS program. Each CC meets 
monthly with the 10-12 principals in his/her cluster at the Cluster 
Resource Center, usually a centrally located school in the 
cluster. CCs are trained by Block Resource Coordinators; we 
will build capacity among all CCs within selected blocks at the 
Block Resource Center. 
The primary outcomes -- adoption, 
implementation, reach and maintenance – 
were selected to address the central research 
question of this implementation study, and are 
assessed using a non-inferiority design. We 
will assess these outcomes in the Intervention 
group using data from the process evaluation and 
Evaluation Visits in a sample of 70 intervention 
schools at two time points. (Fig. 2.) This rigorous 
design provides a high bar for comparison of 
results by using the standards provided by 
BSTS.43,44 (See Appendix A.) For each outcome, 
the null hypothesis (what we hope to reject) is that 
the percentages of schools adopting, 
implementing and maintaining the program are 
lower than the targeted percentages, and the 
alternative hypothesis (what we hope to prove) is 
that the percentages are equivalent to the targets 
or greater. Thus, if the program is successful we 
will be able to say with 95% confidence that these 
high standards (our targets) have been met. (See 
detailed Timeline in Appendix B.)
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We will use a cluster-randomized design to assess program effectiveness in improving tobacco 
policy implementation and increasing tobacco use cessation and monitor secular trends in tobacco 
control. (Fig. 2). We will randomly assign six school districts to condition, and within each district, randomly 
select one block. Within these blocks in each condition, we will randomly select 70 schools to participate in an 
Evaluation Visit, during which we will assess our effectiveness outcomes, and compare these outcomes 
between intervention and control schools at two time points. We will also monitor tobacco control efforts being 
implemented in control schools. We will additionally examine the feasibility of implementing and maintaining 
the program, and will also measure cost and effectiveness, of central importance to decision-makers who may 
adopt this program. 
 
3.3.2. The Study Team: This study is a collaboration between the Dana-Farber Cancer Institute in Boston and 
the Healis-Sekhsaria Institute for Public Health, based in Mumbai, and builds on multiple collaborations. The 
team has extensive experience in tobacco control interventions and a strong collaborative network in Bihar, 
including the School of Preventive Oncology in Patna, which implemented the TFT/TFS program in BSTS. 
 
3.3.3. Preliminary studies: This study builds on BSTS and our dissemination pilot study; additional research 
in Indian schools and worksites; and ongoing tobacco control efforts in India. (See manuscripts in Appendix C.) 

Bihar School Teachers Study (BSTS; NCI, 2008-2013): We tested the efficacy of the TFT-TFS 
program using a cluster-randomized design. Government schools (N=72) were randomly selected from within 
10 districts and randomly assigned within two strata (rural/ urban) to an intervention or a delayed intervention 
control condition. The study was conducted in two waves across two academic years (2009-10, and 2010-11). 
We surveyed teachers at baseline (response rate=80%), immediately post-intervention (response rate=72%), 
and 9 months post-intervention (response rate = 72%). At baseline, 36% of teachers were current tobacco 
users and 11%, past users.32 The 7-month TFT/TFS intervention was conducted throughout a single academic 
year.25,45,46 (See Section 3.3.6.2 for program components.) Process tracking data showed that the intervention 
was generally delivered as planned, e.g., session delivery was 100% in 33 of the 36 intervention schools and 
31 schools implemented all program components.47 Among respondents to the immediate post-intervention 
survey, the adjusted quit rates among tobacco users were 50% in Intervention and 15% in Control (p<0.001). 
The adjusted 6-month sustained cessation rate was more than double in the Intervention group compared to 
the Control (19% vs. 7%;p=0.06); among participants who had been employed in the school for the entire 
intervention period, the adjusted 6 month abstinence rates were 20% vs. 5% (p=0.04).5 Although the 
immediate post-intervention quit rates were higher than might be expected in the US, they are similar to those 
of other studies in India, which have reported short-term quit rates of 42%-47%.6,7 The relapse rates indicate 
the need for ongoing support for quitters; quitting is not common in India, and there are few social supports 
available for maintenance. To address this concern, the proposed study focuses on maintenance and 
embedding support within existing organizational structures. In addition, all 36 intervention & one control 
schools adopted a tobacco-control policy.48 Higher enforcement of tobacco-control policy was observed in 
intervention schools at post intervention survey (OR=3.26; CI: 2.35, 4.54) compared to baseline survey. 

Dissemination pilot study (NCI, 2014-15): We assessed strategies to implement the TFT/TFT 
program through the DoE, using surveys and focus groups with teachers and principals. Principals reported 
that they would be most likely to implement the program if the DoE, which has the authority for determining 
schools’ activities, mandated it. Participants reported that the program could be effectively incorporated in 
activities already underway in the school; and that principals could be trained using approaches to training on 
curriculum changes and professional development. Over 98% of principals reported that they meet monthly 
with the CCs, providing opportunities for training and support.48 We also learned that turnover rates of 
principals and CCs tend to be low and related mostly to retirement; this stability will contribute to program 
sustainability. 

Mumbai Worksite Tobacco Control Study (NCI, 2010-16; Sorensen PI): We demonstrated the 
effectiveness of this worksite tobacco control intervention in increasing tobacco quit rates among production 
workers,49 and expanded our understanding of the context of quitting in Indian worksites. 

Tobacco use prevention in Mumbai schools: In collaboration with the Salaam Bombay Foundation, 
we demonstrated the effectiveness of a school-based life-skills tobacco control program in preventing uptake 
of tobacco use among youth of low socio-economic status in Mumbai, using a quasi-experimental design.50 

Ongoing tobacco control efforts: Healis and the School of Preventive Oncology also collaborated in 
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conducting field work for the Tobacco Control Policy India project.48,51-55 and have strong partnerships in Bihar 
with the Teachers Association of Bihar, and organizations addressing tobacco control in schools (e.g., Socio 
Economic and Educational Development Society;56 Cancer Awareness Society57). 
 
3.3.4. Conceptual model for implementation and maintenance: We have applied the growing literature on 
D&I science to specify a conceptual model to guide our research28,58-76 (Fig. 3.). Key components include: 
Evidence-based intervention: This study builds from an evidence-based intervention, the TFT-TFS program 
(Section 3.3.2). We will work with the DoE to communicate the salience of the intervention and its relative 
advantage at all levels of the DoE.63 We differentiate between core components, essential to the effectiveness 
of the intervention, and adaptable elements, allowing for localizing the intervention without undermining its 
integrity.28,69,72 (Table 1.) 
Implementation intervention 
strategies: We will build the 
capacity of CCs to train and 
support principals in implementing 
the TFT- TFS program using the 
existing training infrastructure and 
supportive social networks.67,72,77,78 
The strategies include processes 
for getting an intervention into use 
within an organization:28,79 (1) 
leadership support and program 
promotion, including ensuring a fit 
with organizational values, 
articulating the importance of 
tobacco control for teachers and 
ensuring the availability of 
resources (human, financial, 
physical);28,58,60 (2) capacity 
building, including training and 
technical assistance (TA) for both 
CCs and principals;67,72,77,78 and 
building support among block and 
district-level officers; and (3) 
fostering social networks, building  

 

from existing relationships among principals within clusters, and among CCs within blocks, to ensure 
maintenance of the program11,73 and leverage social capital and build norms in support of implementation.28,80 
We will train CCs following principles of train the trainer,81-84 and provide TA, both shown to support the 
transfer of evidence-based practices.85-87 

Sustaining the program: Planning for sustainability is crucial to long-term institutionalization and 
continued use of evidence-based interventions.75,88 We will work with DoE leadership to develop a practical 
plan to embed TFT-TFS into the DoE infrastructure and transition the program to DoE personnel.89,90 

Context: We will leverage the multi-level educational structure, taking into account the climate and 
support for implementation. We explored barriers to and facilitators of the intervention implementation as part 
of the pilot study, and have incorporated these factors into the implementation plans. (See Section 3.3.3.) 

Outcomes (adoption, implementation, reach, maintenance and effectiveness): Concordant with the D&I 
literature, the primary outcomes of this study focus on the implementation process, following guidance from the 
RE-AIM framework91-93 and other models.28,60,63,94 In addition, this study directly examines the effectiveness of 
the program in improving tobacco control policies and tobacco use cessation among teachers. 
 
3.3.5. Study population, sample, and randomization: We will include rural and urban government schools 
up to 8th grade in Bihar, and exclude blocks with schools that were part of BSTS. The highest levels within the 
DoE have already provided permission for schools to participate. (See letter of support, Section 14.) In the 
hierarchical structure of the Indian education system, the DoE’s commitment ensures high participation from 
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CCs, principals and schools, as was shown in BSTS. In Bihar, there are 38 school districts, a total of 534 
blocks, and 28,737 schools up to 8th grade. We will randomly select six districts, and randomly assign these 
districts to intervention and control. Within each district, we will randomly select one block to participate. In  
intervention schools, within each block, we will train all CCs (10-12 per district, ~400 schools total). No 
intervention activities will be conducted in the control schools during the Implementation and Maintenance 
periods. At the end of Maintenance, we will provide intervention materials to the three control districts. 
 
3.3.6. Implementing & maintaining Tobacco-Free Teacher/Tobacco Free Society (TFT-TFS) Program 
3.3.6.1. Justification for the approach: 
Application of principles of scaling up: Successful scale-up of an innovation requires high levels of commitment 
and early involvement of potential users; clear messages on its advantages; local adaptation; and training for 
skills transfer.95-97 We have solid commitments from the DoE to implement the program, and have incorporated 
findings from BSTS and our pilot study into plans to embed the program in existing structures. 
Training principals: Our pilot study underscored the pivotal role principals play in their schools, and the 
opportunities for engaging them during regular trainings. In focus groups, principals reported that assigning 
principals a lead role would give them autonomy to adapt the program to their schools. 
Planning for local adaptations while maximizing fidelity: We have defined core and adaptable program 
components to support schools in tailoring the program to their local setting, while also ensuring consistency 
with the original intervention. (Table 1) Based on formative research in BSTS and our pilot study findings,45,46 
we have included components that could be readily sustained. We will provide a step-by-step guide for 
implementing the core components—those vital to success--and guidance on localizing the program to fit their 
setting, such as using TFT-TFS content in classroom teaching, based on the ADAPT-ITT model.98 
 
3.3.6.2. Evidence-based Intervention: TFT-TFS Program: The program is designed to be conducted across 
an academic year, and repeated as part of maintenance. (See Table 1.) Over two academic years, we will 
assess program implementation (year 1) and maintenance (year 2). The principal of each school will be trained 
by the CCs to implement the core program components, taking advantage of monthly meetings at the Cluster 
Resource Center. The principals will in turn deliver “theme-based” intervention activities in their schools (i.e. six 
themes – approximately one per month) to: (a) emphasize teachers as role models during the program’s ‘kick- 
off’; (b) enhance understanding of the risks associated with tobacco; (c) increase motivation to quit; (d) build 
skills to quit; (e) address withdrawal; (f) promote skills for cessation maintenance; and (g) build a supportive 
normative climate for not using tobacco. Principals will be given program materials – which were well-received 
and implemented with a high degree of fidelity in BSTS47 - consisting of posters, cessation booklets, discussion 

 
guides, a sample tobacco control policy, wall painting instructions and an implementation guide with 
suggestions for localizing the program to their schools. (See Appendix D for sample materials.). 

During the maintenance year, principals will be asked to continue to implement the four program 
components in their schools (see Table 1). Although we expect low turnover, should new CCs be hired during 
this period, we will train them to train, support, and provide TA to principals to implement the program; and if 
new principals are hired, they will be trained by their CC to implement TFT-TFS in their school. 
 



12 
 

3.3.6.3. Implementation Intervention Strategies: See Section 3.3.4, conceptual model for the 3 strategies: 
Leadership support and ongoing program promotion: Ongoing support from DoE leadership is 

critical to the successful implementation and sustainability of the TFT-TFS program in schools. We will develop 
a set of brief communication materials that DoE leadership can use to articulate the tobacco problem and the 
central role schools play in tobacco control; and the benefits of the program to the schools, teachers, and 
ultimately to students and the community at large.99 We will also use these materials in meetings with the DoE 
leadership and with district and block officials, and CCs, who will make them available to principals. 

Capacity building: There is growing recognition that capacity building can be enhanced by supporting 
training with ongoing coaching and TA.72,78,100,101 We will train CCs to train principals to implement and maintain 
the program, building on existing training mechanisms. CCs meet monthly with other CCs in their block; we will 
work through block officers to extend the time of two of these regular meetings during the academic year, to 
provide training for all CCs in a single block. In turn, CCs will train principals in their cluster during in-depth 
training sessions (at the beginning and midway through the academic year), and will provide support and TA 
during their monthly meetings with principals. 

Training: For both CCs and principals, the training will focus on three objectives: (1) build knowledge of 
the TFT-TFS program, including knowledge of tobacco use and its harms, the cessation process, and 
strategies for effective implementation of tobacco policies; (2) build skills to implement and maintain the 
program, including skills for program planning; effective communications and program promotion; engaging 
teachers in the intervention; and reflecting on and evaluating the progress and quality of implementation;28 and 
(3) build skills for barriers management, including strategies to address barriers to intervention delivery,63 such 
as defining and setting aside times for teachers to participate in discussions and addressing barriers to 
successful implementation of tobacco control policies. Training for CCs will include skills-development to train 
principals, provide on-going coaching and TA, and facilitate schools’ ongoing participation; and will facilitate 
information exchanges among principals at the Cluster Resource Centers. All training will be participatory and 
interactive, drawing on the tenets of adult learning principles and situated learning.42,102-104 Training curricula 
will include demonstrations, role plays, group discussions, opportunities for behavioral rehearsal and feedback, 
all important to effective training,102,103 particularly in LMIC’s.42,105,106 See Appendix E, sample training material. 

Coaching and TA will support the efforts of program implementers.86,87 We will build ongoing support for 
CCs by ensuring the district and block officers know the roles and responsibilities of CCs in training and 
supporting principals, and that they are equipped to coach and support CCs. Healis staff will call CCs monthly 
to assist with any challenges, be available for phone support as needed, and will visit block resource centers to 
help facilitate trainings and provide TA. CCs will use their monthly meetings with principals to provide ongoing 
support and technical assistance to principals, and will be available by phone between meetings. 

Social networks. Using concepts from ‘learning networks,’ we will create information exchanges for 
both CCs and principals that encourage shared problem-solving, learning from each others’ experiences, and 
support for program implementation.11,73,107-109 Exchanges will take place during established meetings of CCs 
at the block resource centers, and regular meetings of principals at the cluster resource centers. We will 
provide discussion questions for these information exchanges and ask the CCs to facilitate the discussions 
with principals in their own clusters. Block resource coordinators will facilitate these exchanges with CCs.28,110 
 
3.3.6.4. Institutionalizing and sustaining the program within the DoE infrastructure: Ongoing 
implementation and maintenance of this program in schools depends on embedding it within the DoE 
infrastructure– that is, making it part of the way things are done. To achieve this, we will meet regularly with 
DoE leadership across the five study years to develop and implement a plan to sustain the TFT-TFS program. 
The plan will be based on the needs of the DoE and the experience of CCs and principals in implementing and 
maintaining the program in schools. In Year 1, we will conduct key informant interviews (KIIs) with DoE 
leadership to improve our understanding of ways to embed the program into the DoE infrastructure and 
transition the training and TA roles played by study staff to DoE personnel. During Years 2-4, we will conduct 
regular consultation meetings with the DoE to review how TFT-TFS is being implemented and maintained in 
the schools. We will use findings from the study to refine the implementation model, and will create a plan to 
sustain the program,111 containing (1) Leadership support for the program (i.e. by highlighting how the program 
links to DoE priorities); (2) Organizational processes and policies, such as writing TFT-TFS training and TA 
roles into DoE job descriptions and performance metrics; (3) Resource allocation, including budgets and 
identifying cost-effective ways to produce program materials; and (4) Monitoring and evaluation by identifying 
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how existing DoE tracking systems can be used to evaluate the program over time. No additional DoE 
personnel will need to be hired; we will work with the DoE to identify relevant strategies to ensure program 
maintenance and build responsibilities into existing roles in the DoE. 

In Year 5, we will support the DoE in sponsoring a state-wide meeting with the 38 District officers, 
education-related NGOs and the media. Plans for broadly disseminating the program will be announced and 
district officers will be oriented to the TFT-TFS program and how to implement it in their Districts. 
 
3.3.7. Evaluation: The primary evaluation objective is to assess the extent to which the implementation model 
results in acceptable rates of adoption, implementation, reach and maintenance. We will also measure 
effectiveness (i.e., policy implementation and tobacco use cessation), feasibility and cost. (See Table 2.) 
3.3.7.1. Justification of our approach: 

This study employs rigorous methods for assessing our primary outcomes (adoption, 
implementation, reach and maintenance), while also leveraging the advantages and strengths of the 
randomized design in assessing program effectiveness. A key strength of this study is its use of a Hybrid 
III design,1 focusing primarily on implementation outcomes,27,73,76 with the additional aim of assessing 
effectiveness of the intervention in improving cessation and policy implementation using a randomized design. 
The use of the non-inferiority design offers a rigorous approach by using historical controls from BSTS as the 
standard for comparison, thereby setting a high bar for demonstrating acceptable levels of implementation. 

Our primary outcomes are well-aligned with the objectives of D&I research.43,44 We carefully 
selected targeted levels of adoption, implementation, reach and maintenance using two criteria: (1) Feasibility 
of implementation: In BSTS, we observed high levels of program adoption and implementation (see Section 
3.3.2), suggesting that high levels are feasible. (2) Meaningful public health impact: We have set targeted 
levels lower than what was achieved in BSTS with a high level of staffing support, but at a level likely to yield 
meaningful quit rates when implemented at a large scale. Others have documented that even small changes in 
individual health behaviors can yield significant outcomes when implemented at the population level.112,113 

We crafted our assessment of implementation and maintenance to minimize the potential for 
bias from self-report by those implementing the program. Independent evaluators will assess program 
implementation and maintenance during the Evaluation Visits. We will use these data to validate the process 
tracking measures. We will measure adoption and reach in all schools based on attendance records, which are 
less dependent on self-report, and are commonly used in schools to track participation. It is also customary for 
principals to track programmatic activities in their schools and report these to CCs. 

We will measure effectiveness using a randomized design to compare results in Intervention 
and Control groups. We will assess tobacco policy implementation using an Observation Checklist to assess 
indicators of policy adoption, along with teachers’ reports of implementation.48 We will assess abstinence from 
all tobacco use by teachers’ self-report at two time points, using surveys conducted during the Evaluation Visits 
(see Fig. 2).114 We will use approaches from BSTS to minimize reporting bias of cessation, including use of 
anonymous surveys, notifying teachers in advance that the results would only be communicated in the 
aggregate, use of separate intervention and survey staff, and minimal investigator contact with teachers. 

We carefully considered and opted against collecting biochemical data to verify quitting for 
several reasons: (1) Cessation is not our primary outcome, as is appropriate for D&I research.3 (2) 
Biochemical validation is most sensitive to determining smoking status; in India, however, smoking prevalence 
is relatively low, and use of smokeless tobacco is most common. Biochemical validation for smokeless tobacco 
use among adults has only been conducted in hospital or clinic settings in India,4 and there are no reports to 
date of such studies in field conditions in India. (3) There are no laboratory facilities in Bihar for assessment of 
saliva or urine samples. There are also significant obstacles to using rapid screening tools that adhere to 
rigorous, standardized methods in community settings in rural India. (4) Our pilot experiences in collecting 
biochemical samples in BSTS suggested high error rates and low sensitivity and specificity (that is, the test 
was equally inaccurate in predicting never users, self-reported quitters, and users). 

Our study uses mixed-methods, increasingly in use in D&I research,92,115,116 particularly 
appropriate for evaluating implementation and maintenance,93 and which we have successfully used 
among teachers in India.45,46,117 Mixed methods integrate the strengths of quantitative approaches in 
assessing the magnitude and frequency of constructs, with qualitative research to explore their meaning.118-123 
Here, as part of our feasibility assessment, we use qualitative data to explore feasibility, including barriers and 
facilitators to program implementation and maintenance.120-124 
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3.3.7.2. Overview of Data Sources and Data Collection Methods (See also by aim in Section 3.3.7.3.) 
Evaluation Visits: The Evaluation Visits will include 2 randomly selected schools per district (~70 schools per 
condition at each time point; see Fig. 2). In the Control group, at each time point schools will be randomly 
selected from all schools in the district. In the Intervention group, at Time 1, schools will be randomly selected 
from schools that have adopted the program; at Time 2, we will select an independent random sample of 70 
schools from those determined to have implemented the program based on process tracking data, in order to 
assess maintenance among program implementers. We have timed the Evaluation Visit to provide a proximal 
measure of implementation and maintenance, in order to capture visible indicators of program implementation, 
e.g., wall paintings and posters, and to collect self-reports of implementation close to the time of program 
delivery. Data collection methods include: 
• Observation Checklist: 

We will use the BSTS 
Observation Checklist 
to assess indicators of 
tobacco policy 
implementation 
(e.g.,display of No 
Tobacco Use signs 
inside the school 
premises, observation 
of spitting marks, 
wrappers and empty 
packets of bidi, cigarette 
and smokeless tobacco 
products) in five 
locations inside the 
school: classrooms, 
corridors, toilets, 
dustbins and 
playground. We will also 
record the presence of 
the 3 wall paintings and 
the display of posters in 
intervention schools at 
both time points. (See 
Appendix F.) 

 

 
 

• Teachers’ Survey: All teachers in Evaluation Visit schools will be invited to participate in  
this self-administered survey. Data collection procedures will follow those from BSTS (response rates=72- 
80%). Surveys will assess tobacco use status by type of tobacco; cessation; perceptions of school tobacco 
control policies, including display and enforcement of policies; awareness of tobacco control efforts; and in 
Intervention schools, awareness of and participation in the TFT-TFS program. 

• Principals’ Survey: Principals in all Evaluation Visit schools will be asked to complete a survey assessing 
tobacco policy implementation, any tobacco control efforts, and their tobacco use status. In intervention 
schools, we will assess program components implemented, ease of program implementation, factors 
influencing program implementation and maintenance, and competencies developed. We anticipate a high 
response rate based on BSTS experiences and the commitment from the DoE to support participation. 

 
Process tracking in schools, cluster, and the DoE: The process tracking system will also serve as a 

monitoring tool to support program implementation and maintenance. At the school level, borrowing from the 
BSTS process tracking system (Appendix G), principals will be asked by their CC to complete a monthly checklist 
to capture completed intervention activities, including teacher attendance. Study staff will make monthly phone 
calls to CCs to ensure collection of these data. At the cluster level, we will use attendance records to measure 
principals’ completion of TFT-TFS training. This system will also capture costs associated with implementation. 
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We will validate the process tracking measures of implementation against measures collected in the Evaluation 
Visit. At the district and DoE level, we will maintain qualitative tracking logs to document meetings with district 
and DoE officials, e.g., barriers, solutions and development of a sustainability plan. 

Focus groups with Cluster Coordinators will include one per block in the intervention condition, at post- 
Implementation and post-Maintenance, using an open-ended moderator guide, to assess perceptions of the 
training, materials and approaches, and barriers to and facilitators of implementing the training. 

Key informant interviews (KIIs): With district and block coordinators in the selected districts and blocks 
at two time points (post-Implementation and post-Maintenance) we will explore factors influencing support for 
the program and their perceptions of barriers and facilitators to the program. These KII’s will be conducted in 
intervention and control districts in order to monitor potential extraneous differences between districts. With 
DoE Leadership, in Year 1, KIIs will assess needs related to embedding the TFT-TFS program in the 
organizational infrastructure; and in Year 5, we will assess progress on their sustainability plan. 
 
3.3.7.3. Data Sources, Measures and Analysis by Specific Aim 
Aim 1—Adoption, Implementation, Reach and Maintenance: 

Program Adoption: Working hypothesis: At least 80% of schools asked to participate will adopt the 
program. 
Data source: Process tracking data: Principal attendance at the training, based on attendance logs. 
Measure: Adoption will be a dichotomous measure (adopted/ did not adopt). Schools will be coded as adopting 
the program if the principal completes the initial training session; others will be coded as non-adopters. 
 

Program Implementation: Working hypothesis: At least 80% of schools adopting the program will 
implement a minimum standard for program implementation. 
Data sources: (1) Evaluation Visit, including the Observation Checklist assessing the presence of posters and 
wall paintings of the policy; and surveys of principals and teachers to assess implementation of the program 
components delivered. (2) Process tracking data, including principals’ monthly checklist documenting 
intervention components completed and teacher participation in them, to be collected by CCs during standing 
monthly meetings with principals. Data collected in the Evaluation Visits will be used to validate the process 
tracking data, resulting in a validated measure of program implementation based on the process tracking data. 
Measure: Implementation will be a dichotomous measure (successfully vs. inadequately implemented). A 
school will be coded as having successfully implemented the program if these core program components were 
completed: (1) discussions with teachers addressed at least 3 of the 6 themes; (2) cessation materials were 
distributed to all teachers; (3) at least 4 of the 6 wall posters were hung; and (4) the tobacco policy was posted 
as a wall painting. If a school did not complete these core program components, it will be coded as inadequate 
implementation. As secondary outcomes, we will assess the extent to which each of the individual core 
components were implemented, and examine the percent of schools implementing all core components. 
Finally, the data from the Evaluation Visit will be compared to comparable data from the process tracking forms 
to assess the validity of the process tracking data as an accurate measure of implementation. 
 

Reach: Working hypothesis: At least 80% of teachers in schools implementing the program will 
participate in teacher discussion sessions addressing at least 3 of the 6 themes. 
Data sources: Process tracking data, including the number of the school’s teachers participating in each 
teacher discussion, and the themes discussed, as reported by the principals. Attendance records will be 
collected by CCs during monthly meetings with principals, and collected by study staff during monthly process 
tracking calls with CC’s. These data will be compared with self-reports from the teachers’ survey, conducted 
during the Evaluation Visits, assessed using BSTS questions on program awareness and participation. 
Measures: Reach will be measured as the mean proportion of teachers who attended the program activities. A 
second measure of reach will be obtained from self-report on the teacher’s survey. 
 

Maintenance: Working hypothesis: At least 80% of schools implementing the program will maintain the 
minimum standard for program implementation during the maintenance period. Data sources and measures 
will follow those used for implementation, to be collected for the maintenance period. 
Data sources: (1) Evaluation Visits, as described for the Implementation measure. (2) Process tracking data, to 
be collected as described for the Implementation measure from all schools. 
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Measure: Maintenance will be a dichotomous measure (successfully vs. inadequately maintained), using the 
same measure defined for Implementation, collected during the Maintenance period. 
 
Data analysis for the Primary Aim: Program Adoption, Implementation, Reach and Maintenance: The 
school is the unit of intervention and analysis; all measures will be assessed at the school level. Schools will be 
nested within cluster, which will be taken into consideration in the analysis. We will compute estimates of 
adoption, implementation, reach, and maintenance, with appropriate 95% confidence intervals. The null 
hypothesis for each is that the rate is lower than the outcome-specific target. We will reject that hypothesis if 
the lower limit of the confidence interval is above the equivalence bound described in Section 3.3.7.4. 

Our primary measure of implementation and maintenance is a composite measure based on 
implementation of four components: teacher discussions, cessation materials, posters and wall paintings, and 
the tobacco policy. Each of the components will also be analyzed individually to estimate the level of 
implementation of each. The percent of schools that achieve successful implementation in each component as 
well as the percent that implement all program components will be computed along with the 95% confidence 
interval. These analyses will follow the same approach in assessing maintenance. 

Using data from the 70 schools that participate in the Evaluation Visit, we will assess the validity of the 
process tracking data by examining the agreement between measures assessed by the process tracking and 
during the independent Evaluation Visit. For continuous measures (e.g. percent of teachers attending at least 
50% of sessions), we will use the intra-class correlation. For categorical measures (e.g. implementation), we 
will use the kappa or generalized kappa statistic. All these measures range from 0 (or less than 0), indicating 
no more agreement than what is expected by chance to +1 indicating perfect agreement. We will consider 
agreement of +0.6 or greater to be indication of satisfactory agreement between the measures.48 
 
Aim 2: Effectiveness: Determine program effectiveness in increasing implementation of tobacco control 
policies and tobacco use cessation. We will compare these data between the intervention and control schools, 
and in control schools, estimate the level of tobacco policy implementation and tobacco use cessation and 
monitor other tobacco control efforts. This information will be useful for understanding secular trends in India 
during a period of rapid change related to tobacco education and behavior change. 
Data sources: Data to assess both measures of effectiveness will be collected during the Evaluation Visit, 
including intervention and control schools at Times 1 and 2. To assess cessation, we will conduct a self- 
administered survey of all teachers present during the visit, using data collection procedures used in BSTS 
(response rates=72-80%). The assessment of policy implementation will also follow BSTS measures, including 
data from the Observation Checklist and Teachers’ Survey. Data on other tobacco control efforts will be 
assessed in the Principal Surveys during the Evaluation Visits. 
Measures: Cessation:  Based on the Teachers Surveys, we will compute 7- and 30-day quit prevalence among 
teachers who reported using any tobacco in the last 9 months (the length of the academic year), and compare 
measures between intervention and control schools at Times 1 and 2. Policy implementation will be based on 
the Observation Checklist, including the number of physical locations in the school and grounds with evidence 
of tobacco use (range 0 – 10, lower score indicates less evidence of tobacco use); and on the Teachers’ 
Survey, as a composite of five questions regarding presence of a tobacco policy and it’s enforcement at the 
school (range 0-5, higher score indicates stricter policy).48 
Data analysis: Analyses will use the school as the unit of intervention and analysis and control for the grouping 
of schools within clusters, and will be conducted at 2 time points. For cessation, we will calculate the school- 
specific quit prevalence and average over the schools in each treatment condition. The difference in quit 
prevalence between intervention and control schools and 95% confidence interval will be estimated using 
statistical methods for mixed effect modeling, with the cluster included as a random effect. For policy 
implementation we will compute the difference and 95% confidence interval in the mean scores on the policy 
measures of intervention and control schools, controlling for the grouping of schools within clusters. We will 
compute the means or proportions and the change over time in the intervention and control schools separately. 
In the intervention schools this will provide an estimate of the maintenance of the program. In the control 
schools, these data and data on other tobacco control efforts will provide an estimate of the secular trends over 
time in the absence of our intervention. 
 
Aim 3: Feasibility: Determine feasibility of building the capacity of cluster coordinators to train and support 
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principals in program implementation and maintenance in schools, and for the DoE to sustain the program. 
Data sources: (1) Process tracking to document the number and proportion of principals in each cluster who 
participate in each of the two training sessions offered by CCs, as documented by attendance logs of principals 
attending the training. CCs will also complete a checklist each month to document interactions they have had 
with principals, including trainings, information exchanges, coaching and TA. Study staff will collect the 
checklists and attendance records during regular visits to the Block Resource Centers and during phone calls 
with the CCs. We will also document the tobacco use status of CCs as a potential barrier to implementation. 
(2) Process tracking logs, capturing qualitative data on study staff meetings with DoE officials. (3) Evaluation 
Visit Principal Surveys, including barriers and facilitators to program implementation. (4) Focus groups with 
CCs, to identify barriers and facilitators to implementing the training. A total of 3 focus groups, one per block, 
will be conducted. (5) KII’s with district and block coordinators, to assess perceptions of barriers and facilitators 
to CCs’ participation in the program, and factors influencing program implementation and maintenance. (6) 
KII’s with DoE leadership in Year 5, to assess barriers and facilitators to institutionalizing the program within 
existing structures. An independent evaluator from the Healis team will conduct these KII’s. Measures: 
Feasibility will be measured as (1) the proportion of principals in the cluster who attended the trainings, using 
attendance logs, (2) barriers and facilitators to principals’ implementation in the schools, based on the Principal 
Surveys; (3) barriers and facilitators to CCs’ implementation of the training and support for the program among 
district, block and cluster officers, using qualitative data; and (4) DoE support for sustaining the program, 
based on KII’s with DoE leadership. 
Data analysis: For analysis of principal participation, the cluster will be the unit of analysis. Using the 
percentage of principals who attend the training within each cluster, we will compute the mean over all clusters 
as well as the 95% confidence interval. For analysis of the Principal Survey data, the principal will be the unit of 
analysis and we will compute the mean and standard deviation of principal responses controlling for the 
nesting of principals within clusters. For the qualitative data, we will conduct content analysis, a method used in 
anthropology to analyze qualitative data collected in the form of texts.125 Analysis will entail intensive reading 
and group discussion of the full transcripts, followed by coding and thematic formulation processes based on 
the construction of structured, hierarchical database indexing.126 
 
Aim 4: Costs: Determine the direct financial costs of program implementation and maintenance. 
Data sources: Staff time, resource use and unit costs will be tracked based on the process tracking system. 
Costs will be assessed for the implementation period and maintenance period. 
Measures: Cost to be monitored include: (1) Healis staff time related to intervention delivery (i.e., training CCs 
and providing ongoing support); (2) CCs time, including participation in the training with Healis staff and to train 
principals in the TFT-TFS program; (3) cost of printed materials and other training-related supplies; and (4) 
school costs, including principals’ time and teacher time spent in training and intervention-related activities. 

Costs related to staff time will be calculated by multiplying salaries (e.g., hourly) and time (e.g., number 
of hours) spent on intervention preparation, delivery and training. Study staff will obtain staff wages from the 
DoE. Time spent by CCs and principals will be tracked through the process tracking system, including the 
duration of sessions and number of participants at meetings and intervention activities. Healis staff will 
maintain a weekly log to ensure that time devoted to the intervention is distinguished from time spent with 
research and evaluation. In estimating the cost of printed materials, only production costs will be included; the 
time and resources spent in preparing the content of the materials will be excluded since these costs would not 
be incurred in a non-research setting. As our primary focus is to estimate and project the financial expenditures 
related directly to program implementation and maintenance, indirect costs due to lost wages of participants 
will not be included in the base- case analysis but may be estimated in secondary analyses to determine the 
full societal cost of the intervention. Data analysis and outcomes: We will calculate the total costs of the 
implementation and maintenance years by summing the costs of the individual components. We will determine 
significant associations of total and component costs with co-factors, such as rural/urban location, school size, 
student-to-teacher ratio, or district. These cost outcomes and analyses not only will be descriptive, but 
importantly, they will be used for projecting the financial expenditures of implementation and maintenance, and 
ultimately, scale-up across other states over time, to facilitate budgetary planning and resource allocation at 
the level of the DoE. Cost outcomes can be combined with the effectiveness outcome (Aim 2) to provide a 
measure of efficiency (e.g., cost per case of tobacco use cessation among teachers) that can be ultimately 
compared against other cessation efforts. 
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3.3.7.4. Sample size considerations: The primary aim is to determine the extent to which this implementation 
model meets acceptable rates of program adoption, implementation, reach and maintenance of the TFT-TFS 
program. As described above (Fig. 1) we will recruit three districts and select one block in each district in which to 
implement the program. Each block is comprised of 10 to 12 clusters and each cluster is comprised of 10 to 12 
schools for a total sample of approximately 400 schools nested in approximately 33 clusters in 3 blocks. Adoption 
and reach will be assessed in all schools recruited. Implementation will be assessed in a random sub-sample of 
schools that adopt the program. (Section 3.3.7.3). All analyses will control for the nesting of the schools within the 
33 clusters. We anticipate that the effect of the further nesting of clusters within blocks will negligible. 

Aim 1 uses a non-inferiority design. That is, for each outcome (i.e., adoption, reach, implementation 
and maintenance), the null hypothesis is that the percentage for the intervention schools is lower than the 
target and the alternative hypothesis is that the percentage in the intervention schools is equivalent to the 
target or greater. The null hypothesis will be rejected if the 95% confidence interval on the outcome variable is 
within the non-inferiority bounds.43,44 For each outcome we assume that π is the target proportion of schools 
who achieve that outcome and P is the proportion of schools that actually achieve the outcome. Delta (δ) or the 
equivalence margin is the largest difference between π and P that would allow us to consider the schools 
having achieved the target. The equivalence bound is π-δ. The lower limit of the 95% confidence interval must 
be greater than this value in order for us to conclude that the outcome was consistent with the target. 

For our power estimation we assume 12 schools in each of 33 clusters for a total sample of 396 
schools. Expected sample size for each outcome measure is based on the target to be achieved. If 80% of the 
12 schools recruited in each cluster adopt the program and 80% of those implement it, then 8 schools will be 
evaluated for reach in each cluster (264 schools total). Among schools that adopt the program, 2 schools will 
be randomly selected from each cluster for a total of ~66 schools that will receive the Evaluation Visit, which 
we will use to evaluate implementation. To estimate the power for these outcomes, we include the variance 
inflation factor, which includes a measure of the within-cluster correlation (intra-cluster correlation [ICC]). 

Table 3 shows the equivalence bounds for each primary outcome at 80% power and three levels of 
intra- cluster correlation (ICC). Based on our prior experience with worksite based studies we expect that the 
ICC will be approximately 0.01. We have computed equivalence bounds for ICC=0 and ICC=0.05 for 
comparison. If the ICC = 0.01, then we will have 80% power to detect our targets for adoption, and reach with 
equivalence bounds of 0.74 and 0.72, respectively. Thus for adoption we have at least 80% power of obtaining 
a confidence interval with a lower limit of 74% if the rate for that measure is 80% or higher.127 For 
implementation and maintenance, the corresponding equivalence bound is lower, 0.63, due to the smaller 
sample size. 
We have chosen a 
priori equivalence 
bounds of .70 for 
adoption and reach 
and 0.60 for 
implementation and 
maintenance. These 
bounds will provide 
greater than 80% 
power to detect our intervention as equal to or better than the targets for all four outcomes. If the process 
tracking measure of implementation proves to be valid we will evaluate implementation in the entire sample of 
schools using that measure and an equivalence bound of 0.70, and follow similar approaches for maintenance. 
 
3.3.8. Potential problems and alternative solutions: Although our experiences in BSTS and our pilot study 
solidly support plans for this study, we also acknowledge that potential problems could arise; we have carefully 
considered key possibilities and prepared alternative solutions. First, based on our experiences, we expect a 
high proportion of schools to participate in the program given the strong DoE support; there is nonetheless a 
small possibility that we could observe lower-than-expected levels of program adoption. In that event, we 
would turn to additional avenues to engage principals and schools; we have strong networks of community 
partners and direct relationships with schools at the state, district and block levels. Our collective experiences 
in implementing the TFT/TFS and other school-based programs would provide a firm foundation for expanding 
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our program promotion efforts. Second, our working hypothesis is that CCs will be able to provide the 
necessary training and support for principals to implement and maintain the program. Our experiences in 
implementing the TFT/TFS program in BSTS and findings from our pilot study clearly support the feasibility of 
this approach.  We nonetheless recognize that there is an unlikely chance that CCs could encounter 
challenges in providing adequate support to principals.  Should this happen, we would work with partners 
inside the school system and with NGO’s to increase support for principals, exploring options through other key 
stakeholders. For example, we would work with the DoE to identify others to participate in capacity building 
efforts; explore collaborations with the Bihar Teachers Association and community partners to expand phone 
and in-person contacts with principals; and identify other supportive approaches based on formative research. 
 
3.3.9. Expected outcomes and future directions: The outcome of this research is expected to be a 
replicable and sustainable implementation model that will foster tobacco use cessation among school teachers 
in India. At the conclusion of this project, we expect to have a tested scalable model for implementing and 
maintaining a tobacco control intervention for teachers in India that can be readily adapted to diverse settings 
and will perform effectively in low-resource settings. We expect to have solidified our already-strong 
relationships with the Bihar DoE, with the likely outcome that they will institutionalize the program within 
schools throughout the state. These results will contribute to bringing evidence-based tobacco control 
interventions into practice in LMICs and in low-resourced settings in the US, where there is a profound need for 
such approaches. In addition, these findings will generate new knowledge to inform efforts to take evidence- 
based interventions to scale by contributing to the growing D&I literature, including in the US. 



20 
 

Bibliography and References Cited 
 
1. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-implementation hybrid designs: 

combining elements of clinical effectiveness and implementation research to enhance public health 
impact. Med Care. 2012;50(3):217-26. doi: 10.1097/MLR.0b013e3182408812. PubMed PMID: 
22310560; PMCID: 3731143. 

2. National Cancer Institute. Research Tested Intervention Programs (R-TIPS). Available at: 
http://rtips.cancer.gov/rtips/index.do 2016 [cited 2016 February 18]. 

3. Rabin BA, Glasgow RE, Kerner JF, Klump MP, Brownson RC. Dissemination and implementation 
research on community-based cancer prevention: a systematic review. Am J Prev Med. 2010;38(4):443-
56. Epub 2010/03/24. doi: 10.1016/j.amepre.2009.12.035. PubMed PMID: 20307814. 

4. Balhara YP, Jain R, Sundar AS, Sagar R. Use of cotinine urinalysis to verify self-reported tobacco use 
among male psychiatric out-patients. Lung India : official organ of Indian Chest Society. 2012;29(3):217-
20. Epub 2012/08/25. doi: 10.4103/0970-2113.99102. PubMed PMID: 22919158; PMCID: 3424858. 

5. Sorensen G, Pednekar MS, Sinha DN, Stoddard AM, Nagler E, Aghi MB, Lando HA, Viswanath K, Pawar 
P, Gupta PC. Effects of a tobacco control intervention for teachers in India: results of the Bihar school 
teachers study. Am J Public Health. 2013;103(11):2035-40. PMCID 3828698. doi: 
10.2105/AJPH.2013.301303. PubMed PMID: 24028234; PMCID: 3828698. 

6. Bhagabaty SM, Kataki AC, Kalita M, Salkar S. Community based intervention for tobacco cessation: a pilot 
study experience, north East India. Asian Pac J Cancer Prev. 2015;16(2):811-4. PubMed PMID: 
25684530. 

7. Srivastava S, Malhotra S, Harries AD, Lal P, Arora M. Correlates of tobacco quit attempts and cessation in 
the adult population of India: secondary analysis of the Global Adult Tobacco Survey, 2009-10. BMC 
Public Health. 2013;13:263. doi: 10.1186/1471-2458-13-263. PubMed PMID: 23521839; PMCID: 
3614880. 

8. Jha P, Jacob B, Gajalakshmi V, Gupta PC, Dhingra N, Kumar R, Sinha DN, Dikshit RP, Parida DK, 
Kamadod R, Boreham J, Peto R. A nationally representative case-control study of smoking and death in 
India. N Engl J Med. 2008;358(11):1137-47. PubMed PMID: 18272886. 

9. Sinha DN, Palipudi KM, Gupta PC, Singhal S, Ramasundarahettige C, Jha P, Indrayan A, Asma S, 
Vendhan G. Smokeless tobacco use: A meta-analysis of risk and attributable mortality estimates for 
India. Indian J Cancer. 2014;51 Suppl:S73-7. doi: 10.4103/0019-509X.147477. PubMed PMID: 
25526253. 

10. World Health Organization. WHO Report on the Global Tobacco Epidemic, 2009: Implementing Smoke- 
free Environments. Available at: http://www.who.int/tobacco/mpower/2009/en/index.html 2009a. 

11. Siddiqi K, Newell J, Robinson M. Getting evidence into practice: what works in developing countries? Int 
J Qual Health Care. 2005;17(5):447-54. doi: 10.1093/intqhc/mzi051. PubMed PMID: 15872024. 

12. McMichael C, Waters E, Volmink J. Evidence-based public health: what does it offer developing 
countries? J Public Health (Oxf). 2005;27(2):215-21. PubMed PMID: 15820994. 

13. World Health Organization. WHO Report on the global tobacco epidemic, 2011, Executive Summary. 
http://whqlibdoc.who.int/hq/2011/WHO_NMH_TFI_11.3_eng.pdf 2011 [cited 2012 July 9]. 

14. Sharma DC. India's welcome to foreign tobacco giants prompts criticism. The Lancet. 
1998;352(9135):1204. 

15. Stewart BW, Kleihues P, editors. World Cancer Report. Lyon, France: IARC Press; 2003. 
16. International Institute for Population Sciences. Global Adult Tobacco Survey (GATS) India 2009-2010 

New Delhi: Ministry of Health and Family Welfare, Government of India, 2010. 
17. World Health Organization. Tobacco or health: A global status report: Country profiles by region. Geneva, 

Switzerland: World Health Organization, 1997. 
18. Reddy KS, Gupta PC. Report on Tobacco Control in India. New Delhi, India: Ministry of Health and 

Family Welfare, Government of India, 2004 25 November. Report No. 
19. Gupta PC, Ray CS, Murti PR, Sinha DN. Rising incidence of oral cancer in Ahmedabad City. Indian J 

Cancer. 2014;51:67-72. 
20. Beaglehole R, Bonita R, Alleyne G, Horton R. NCDs: celebrating success, moving forward. Lancet. 

2011;378(9799):1283-4. PubMed PMID: 21982085. 

http://rtips.cancer.gov/rtips/index.do
http://www.who.int/tobacco/mpower/2009/en/index.html
http://whqlibdoc.who.int/hq/2011/WHO_NMH_TFI_11.3_eng.pdf


21 
 

21. Beaglehole R, Bonita R, Horton R, Adams C, Alleyne G, Asaria P, Baugh V, Bekedam H, Billo N, 
Casswell S, Cecchini M, Colagiuri R, Colagiuri S, Collins T, Ebrahim S, Engelgau M, Galea G, Gaziano 
T, Geneau R, Haines A, Hospedales J, Jha P, Keeling A, Leeder S, Lincoln P, McKee M, Mackay J, 
Magnusson R, Moodie R, Mwatsama M, Nishtar S, Norrving B, Patterson D, Piot P, Ralston J, Rani M, 
Reddy KS, Sassi F, Sheron N, Stuckler D, Suh I, Torode J, Varghese C, Watt J. Priority actions for the 
non-communicable disease crisis. Lancet. 2011;377(9775):1438-47. PubMed PMID: 21474174. 

22. National Cancer Institute. Center for Global Health. http://www.cancer.gov/aboutnci/globalhealth 2011 
[January 4, 2011]. 

23. World Health Organization. Tobacco Free Initiative. MPower brochures. 
http://www.who.int/tobacco/mpower/publications/en/index.html 2011 [cited 2012 July 9]. 

24. Kessler R, Glasgow RE. A proposal to speed translation of healthcare research into practice: dramatic 
change is needed. Am J Prev Med. 2011;40(6):637-44. PubMed PMID: 21565657. 

25. Pischke CR, Galarce EM, Nagler E, Aghi M, Sorensen G, Gupta PC, Pednekar MS, Sinha DN, Viswanath 
K. Message formats and their influence on perceived risks of tobacco use: a pilot formative research 
project in India. Health Educ Res. 2013;28(2):326-38. PMCID 3594928. Epub 2012/12/12. doi: 
10.1093/her/cys112. PubMed PMID: 23221589; PMCID: 3594928. 

26. Education Department Patna India. Letter No. 6/Vi -9-28/2011-839 dated 16th. July 2012. 2012. 
27. Glasgow RE, Emmons KM. How can we increase translation of research into practice? Types of evidence 

needed. Annu Rev Public Health. 2007;28:413-33. 
28. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering implementation of 

health services research findings into practice: a consolidated framework for advancing implementation 
science. Implement Sci. 2009;4:50, PMCID: PMC2736161. PubMed PMID: 19664226. 

29. Tunis SR, Stryer DB, Clancy CM. Practical clinical trials: increasing the value of clinical research for 
decision making in clinical and health policy. JAMA. 2003;290(12):1624-32. PubMed PMID: 14506122. 

30. Thomson O'Brien MA, Oxman AD, Haynes RB, Davis DA, Freemantle N, Harvey EL. Local opinion 
leaders: effects on professional practice and health care outcomes. Cochrane Database Syst Rev. 
2000(2):CD000125. PubMed PMID: 10796491. 

31. Nagler EM, Sinha DN, Pednekar MS, Stoddard A, Gupta PC, Mathur N, Lando H, Aghi M, Shulman L, 
Viswanath K, Sorensen G. Social contextual factors and tobacco use among Indian teachers: Insights from 
the Bihar School Teacher’s Study. Prev Med. 2015;74:24-30. PMCID: PMC4617324. 

32. Gupta PC, Lando HA, Pednekar MS, Narake SS, Nagler EM, Pawar PS, Sinha DN, Aghi M, Sorensen G. 
Improvement in prevalence of tobacco use among teachers in Bihar after COTPA. Indian J Cancer. 
2014;51:19-23. 

33. Centers for Disease Control and Prevention. National Center for Health Statistics. Health Data 
Interactive: Risk Factors and Disease Prevention. www.cdc.gov/nchs/hdi.htm 2012 [cited 2012 January 
17]. 

34. Centers for Disease Control and Prevention. Behavioral Risk Factor Surveillance System Survey Data. 
Atlanta, Georgia: 2009. 

35. Varghese C, Kaur J, Desai N, Murthy P, Malhotra S, Subbakrishna DK, Prasad VM, Munish VG. Initiating 
tobacco cessation services in India: challenges and opportunities. WHO South-East Asia J Public Health. 
2012;1(2):159-68. 

36. Mehta FS, Aghi MB, Gupta PC, Pindborg JJ, Bhonsle RB, Jalnawalla PN, Sinor PN. An intervention study 
of oral cancer and pre-cancer in rural Indian populations: A preliminary report. Bulletin of the World 
Health Organization. 1982;60:441-6. 

37. Gupta PC, Aghi MB, Bhonsle RB, Murti PR, Mehta FS, Mehta CR, Pindborg JJ. Intervention study of 
chewing and smoking habits for primary prevention of oral cancer among 12212 Indian villagers. In: 
Zaridze DG, Peto R, editors. Tobacco: A major international health hazard. Lyon, France: International 
Agency for Research on Cancer; 1986. 

38. Gupta PC, Mehta FS, Pindborg JJ, Daftary DK, Aghi MB, Bhonsle RB, Murti PR. A primary prevention 
study of oral cancer among Indian villagers: Eight-year follow-up results. In: Hakama M, Beral V, Culln 
JW, Parkin DM, editors. Evaluating effectiveness of primary prevention of cancer. Lyon, France: 
International Agency for Research on Cancer; 1990. p. 149-56. 

39. Gupta PC, Mehta FS, Pindborg JJ, Bhonsle RB, Murti PR, Daftary DK, Aghi MB. Primary prevention trial 
of oral cancer in India: A ten-year follow-up study. Journal of Oral Pathology and Medicine. 

http://www.cancer.gov/aboutnci/globalhealth
http://www.who.int/tobacco/mpower/publications/en/index.html
http://www.cdc.gov/nchs/hdi.htm


22 
 

1992;21(10):433-9. 
40. Gupta PC, Mehta FS, Pindborg JJ, Bhonsle RB, Murti PR, Aghi MB. A ten-year follow-up study for 

primary prevention of oral cancer among Indian villagers. In: Gupta PC, Hamner JE, Murti PR, editors. 
Control of tobacco-related cancers and other diseases: Proceedings of an international symposium, 
January 15-19, 1990, Tata Institute for Fundamental Research. Bombay, India: Oxford University Press; 
1992. p. 307-13. 

41. Anantha N, Nandakumar A, Vishwanath N, Venkatesh T, Pallad YG, Manjunath P, Kumar DR, Murthy 
SG, Shivashankariah, Dayananda CS. Efficacy of an anti-tobacco community education program in India. 
Cancer Causes Control. 1995;6(2):119-29. PubMed PMID: 7749051. 

42. Saigal A. Demonstrating a situated learning approach for in-service teacher education in rural India: The 
Quality Education Programme in Rajasthan Teaching and Teacher Education: An International Journal of 
Research and Studies. 2012;28(7):1009-17. 

43. D'Agostino RB, Sr., Massaro JM, Sullivan LM. Non-inferiority trials: design concepts and issues - the 
encounters of academic consultants in statistics. Stat Med. 2003;22(2):169-86. PubMed PMID: 12520555. 

44. Blackwelder WC. Proving the null hypothesis Controlled Clinical Trials. 1982;3:345-53. 
45. Nagler EM, Pednekar MS, Viswanath K, Sinha DN, Aghi MB, Pischke CR, Ebbeling CB, Lando HA, 

Gupta PC, Sorensen GC. Designing in the social context: using the social contextual model of health 
behavior change to develop a tobacco control intervention for teachers in India. Health Educ Res. 
2013;28(1):113-29. PMCID 3549584. doi: 10.1093/her/cys060. PubMed PMID: 22669010; PMCID: 
3549584. 

46. Aghi MB, Nagler EM, Pednekar MS, Gupta PC, Sorensen G. Training Lay Interventionists to Support 
Tobacco Cessation among Teachers in India(Under review). 

47. Pawar PS, Nagler EM, Gupta PC, Stoddard AM, Lando HA, Shulman L, Pednekar MS, Viswanath K, Aghi 
MB, Sinha DN, Sorensen G. Tracking intervention delivery in ‘Tobacco-Free Teachers/Tobacco-Free 
Society’ program, Bihar, India. Health Educ Res. 2015;30(5):731-41. 

48. Pednekar MS, Mathur N, Gupta PC, Sinha DN, Nagler EM, Lando HA, Aghi MB. Effective Implementation 
of tobacco control polices in Schools of Bihar. (in preparation). 

49. Sorensen G, Pednekar M, Cordeira LS, Pawar P, Nagler EM, A. S, Kim H-Y, Gupta PC. Effects of a 
worksite tobacco control intervention in India: the Mumbai worksite tobacco control study, a cluster-
randomised trial. Tobacco Control. 2016;TC Online First, published on February 16, 2016 as 
10.1136/tobaccocontrol-2015- 052671. 

50. Sorensen G, Gupta PC, Nagler E, Viswanath K. Promoting life skills and preventing tobacco use among 
low-income Mumbai youth: effects of Salaam Bombay Foundation intervention. PLoS One. 
2012;7(4):e34982. PMCID 3327682. Epub 2012/04/24. doi: 10.1371/journal.pone.0034982. PubMed 
PMID: 22523567; PMCID: 3327682. 

51. Sorensen G, Gupta PC, Sinha DN, Shastri S, Kamat M, Pednekar MS, Ramakrishnan S. Teacher tobacco 
use and tobacco use prevention in two regions in India: Results of the Global School Personnel Survey. 
Prev Med 2005;41(2):417-23. 

52. Sinha DN, Gupta PC, Warren CW, Asma S. Effect of school policy on tobacco use by school personnel in 
Bihar, India. Journal of School Health. 2004;74(1):3-5. 

53. Sinha DN, Gupta PC, Pednekar MS, Jones JT, Warren CW. Tobacco use among school personnel in 
Bihar, India. Tobacco Control. 2002;11(1):82-5. 

54. IARC Study Group on Cancer Risk among Nuclear Industry Workers. Direct estimates of cancer mortality 
due to low doses of ionising radiation: an international study. Lancet. 1994;344:1039-43. 

55. ITC Project (September 2013). TCP India National Report. Findings from the Wave 1 Survey (2010- 
2011). University of Waterloo, Waterloo, Ontario, Canada; Healis-Sekhsaria Institute for Public Health, 
Navi Mumbai, India. Available on http://www.itcproject.org/countries/india). 2013. 

56. SEEDS. SEEDS India. http://www.seedsindia.org/ 2013. 
57. Cancer Awareness Society. Cancer Awareness Society. www.cancerawarenesssociety.org 2016 

[cited 2016 Feb 19]. 
58. Greenhalgh T, Robert G, Macfarlane F, Bate P, Kyriakidou O. Diffusion of innovations in service 

organizations: systematic review and recommendations. Milbank Q. 2004;82(4):581-629. PubMed PMID: 
15595944. 

59. Klein KJ, Conn AB, Sorra JS. Implementing computerized technology: an organizational analysis. J Appl 

http://www.itcproject.org/countries/india)
http://www.seedsindia.org/
http://www.cancerawarenesssociety.org/


23 
 

Psychol. 2001;86(5):811-24. PubMed PMID: 11596799. 
60. Klein KJ, Sorra JS. The challenge of innovation implementation. Academy of Management Review. 

1996;21:1055-80. 
61. Kitson A. From research to practice: one organisational model for promoting research based practice. 

Edtna Erca J. 1997;23(4):39-45. PubMed PMID: 9664024. 
62. Rycroft-Malone J, Kitson A, Harvey G, McCormack B, Seers K, Titchen A, Estabrooks C. Ingredients for 

change: revisiting a conceptual framework. Qual Saf Health Care. 2002;11(2):174-80. PubMed PMID: 
12448812. 

63. Graham ID, Logan J. Innovations in knowledge transfer and continuity of care. Can J Nurs Res. 
2004;36(2):89-103. PubMed PMID: 15369167. 

64. Simpson DD. A conceptual framework for transferring research to practice. J Subst Abuse Treat. 
2002;22(4):171-82. PubMed PMID: 12072162. 

65. Simpson DD, Dansereau DF. Assessing organizational functioning as a step toward innovation. Sci Pract 
Perspect. 2007;3(2):20-8. PubMed PMID: 17514069. 

66. Kilbourne AM, Neumann MS, Pincus HA, Bauer MS, Stall R. Implementing evidence-based interventions 
in health care: application of the replicating effective programs framework. Implement Sci. 2007;2:42. 
PubMed PMID: 18067681. 

67. Fixsen DL, Naoom SF, Blase KA, Friedman RM, Wallace F. Implementation research: A synthesis of the 
literature. In: University of South Florida LdlPFMHI, editor. Book implementation research: A synthesis of 
the literature: The National Implementation Research Network; 2005. 

68. Brach C, Lenfestey N, Roussel A, Amoozegar J, Sorensen A. Will it work here? A decisionmaker's guide 
to adopting innovations. Agency for Healthcare Research and Quality (AHRQ), 2008. 

69. Feldstein AC, Glasgow RE. A practical, robust implementation and sustainability model (PRISM) for 
integrating research findings into practice. Jt Comm J Qual Patient Saf. 2008;34(4):228-43. PubMed 
PMID: 18468362. 

70. Frambach RT, Schillewaert N. Organizational innovation adoption: a multi-level framework of 
determinants and opportunities for future research. J Bus Res. 2001;55:163-76. 

71. Weiner BJ, Lewis MA, Linnan LA. Using organization theory to understand the determinants of effective 
implementation of worksite health promotion programs. Health Educ Res. 2009;24(2):292-305. PubMed 
PMID: 18469319. 

72. Wandersman A, Duffy J, Flaspohler P, Noonan R, Lubell K, Stillman L, Blachman M, Dunville R, Saul J. 
Bridging the gap between prevention research and practice: the interactive systems framework for 
dissemination and implementation. Am J Community Psychol. 2008;41(3-4):171-81. PubMed PMID: 
18302018. 

73. Mendel P, Meredith LS, Schoenbaum M, Sherbourne CD, Wells KB. Interventions in organizational and 
community context: a framework for building evidence on dissemination and implementation in health 
services research. Adm Policy Ment Health. 2008;35(1-2):21-37. doi: 10.1007/s10488-007-0144-9. 
PubMed PMID: 17990095; PMCID: 3582701. 

74. Lobb R, Colditz GA. Implementation science and its application to population health. Annu Rev Public 
Health. 2013;34:235-51. PMCID 3901430. doi: 10.1146/annurev-publhealth-031912-114444. PubMed 
PMID: 23297655; PMCID: 3901430. 

75. Chambers DA, Glasgow RE, Stange KC. The dynamic sustainability framework: addressing the paradox 
of sustainment amid ongoing change. Implement Sci. 2013;8:117. PMCID 3852739. doi: 10.1186/1748-
5908-8- 117. PubMed PMID: 24088228; PMCID: 3852739. 

76. Tabak RG, Khoong EC, Chambers DA, Brownson RC. Bridging research and practice: models for 
dissemination and implementation research. Am J Prev Med. 2012;43(3):337-50. PMCID 3592983. doi: 
10.1016/j.amepre.2012.05.024. PubMed PMID: 22898128; PMCID: 3592983. 

77. Gearing RE, El-Bassel N, Ghesquiere A, Baldwin S, Gillies J, Ngeow E. Major ingredients of fidelity: a 
review and scientific guide to improving quality of intervention research implementation. Clin Psychol 
Rev. 2011;31(1):79-88. PubMed PMID: 21130938. 

78. Murray LK, Dorsey S, Bolton P, Jordans MJ, Rahman A, Bass J, Verdeli H. Building Capacity in Mental 
Health Interventions in Low Resource Countries: An Apprenticeship Model for Training Local Providers. Int 
J Ment Health Syst. 2011;5(1):30. PMCID:PMC3284435. PubMed PMID: 22099582. 

79. Rabin BA, Brownson RC, Haire-Joshu D, Kreuter MW, Weaver NL. A glossary for dissemination and 



24 
 

implementation research in health. J Public Health Manag Pract. 2008;14(2):117-23. PubMed PMID: 
18287916. 

80. Glasgow RE, Kresges LM, Dzewaltowski DA, Bull SS, Estabrooks P. The Future of Health Behavior 
Change Research: what is needed to improve translation of research into health promotion practice? Ann 
Behav Med. 2004;27(1):3-12. 

81. Burr CK, Storm DS, Gross E. A faculty trainer model: increasing knowledge and changing practice to 
improve perinatal HIV prevention and care. AIDS patient care and STDs. 2006;20(3):183-92. Epub 
2006/03/22. doi: 10.1089/apc.2006.20.183. PubMed PMID: 16548715. 

82. Levine SA, Brett B, Robinson BE, Stratos GA, Lascher SM, Granville L, Goodwin C, Dunn K, Barry PP. 
Practicing physician education in geriatrics: lessons learned from a train-the-trainer model. J Am Geriatr 
Soc. 2007;55(8):1281-6. Epub 2007/07/31. doi: 10.1111/j.1532-5415.2007.01205.x. PubMed PMID: 
17661970. 

83. Corelli RL, Fenlon CM, Kroon LA, Prokhorov AV, Hudmon KS. Evaluation of a train-the-trainer program 
for tobacco cessation. American journal of pharmaceutical education. 2007;71(6):109. Epub 2007/12/15. 
PubMed PMID: 19503693; PMCID: 2690925. 

84. Pearce J, Mann MK, Jones C, Van Buschbach SMO, Bisson JI. The Most Effective Way of Delivering a 
Train-the-Trainers Program: A systematic review Journal of Continuing Education in Health Professionals 
2012:215-26. 

85. Mitchell RE, Florin P, Stevenson JF. Supporting comunity-based prevention and health promotion 
initiatives: developing effective technical assistance systems. Health Educ Behav. 2002;29:620-39. 

86. Roeseler A, Hagaman T, Kurtz C. The Use of Training and Technical Assistance to Drive and Improve 
Performance of California’s Tobacco Control Program. Health Promotion Practice. 2011;12(6 suppl 
2):130S- 43S. 

87. Wandersman A, Chien VH, Katz J. Toward an evidence-based system for innovation support for 
implementing innovations with quality: tools, training, technical assistance, and quality assurance/quality 
improvement. Am J Community Psychol. 2012;50(3-4):445-59. doi: 10.1007/s10464-012-9509-7. PubMed 
PMID: 22538406. 

88. Wiltsey Stirman S, Kimberly J, Cook N, Calloway A, Castro F, Charns M. The sustainability of new 
programs and innovations: a review of the empirical literature and recommendations for future research. 
Implement Sci. 2012;7:17. doi: 10.1186/1748-5908-7-17. PubMed PMID: 22417162; PMCID: 3317864. 

89. Leadbeater BJ, Gladstone EJ, Sukhawathanakul P. Planning for Sustainability of an Evidence-Based 
Mental Health Promotion Program in Canadian Elementary Schools. Am J Community Psychol. 2015;56(1- 
2):120-33. doi: 10.1007/s10464-015-9737-8. PubMed PMID: 26148980. 

90. Scheirer MA, Dearing JW. An agenda for research on the sustainability of public health programs. Am J 
Public Health. 2011;101(11):2059-67. doi: 10.2105/AJPH.2011.300193. PubMed PMID: 21940916; 
PMCID: 3222409. 

91. Carlfjord S, Andersson A, Bendtsen P, Nilsen P, Lindberg M. Applying the RE-AIM framework to evaluate 
two implementation strategies used to introduce a tool for lifestyle intervention in Swedish primary health 
care. Health Promot Int. 2012 Jun;27(2):167-76. PubMed PMID: 21398336. 

92. Glasgow RE, Klesges LM, Dzewaltowski DA, Estabrooks PA, Vogt TM. Evaluating the impact of health 
promotion programs: using the RE-AIM framework to form summary measures for decision making 
involving complex issues. Health Educ Res. 2006;21(5):688-94. PubMed PMID: 16945984. 

93. Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of health promotion interventions: 
The RE-AIM framework. American Journal of Public Health. 1999;89(9):1322-7. 

94. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, Griffey R, Hensley M. Outcomes 
for implementation research: conceptual distinctions, measurement challenges, and research agenda. 
Adm Policy Ment Health. 2011;38(2):65-76. PMCID:PMC3068522. PubMed PMID: 20957426. 

95. Simmons R, Fajans P, Ghiron L, (eds.). Scaling up health service delivery: from pilot innovations to 
policies and programmes. Geneva, Switzerland: Expandnet and World Health Organizations; 2006. 

96. Gilson L, Schneider H. Commentary: Managing scaling up: what are the key issues? Health Policy Plan. 
2010;25(2):97-8. PubMed PMID: 20053734. 

97. Nolan K, Schall MW, Erb F, Nolan T. Using a framework for spread: The case of patient access in the 
Veterans Health Administration. Jt Comm J Qual Patient Saf. 2005;31(6):339-47. PubMed PMID: 
15999964. 



25 
 

98. Wingood GM, DiClemente RJ. The ADAPT-ITT model: a novel method of adapting evidence-based HIV 
Interventions. J Acquir Immune Defic Syndr. 2008;47 Suppl 1:S40-6. doi: 
10.1097/QAI.0b013e3181605df1. PubMed PMID: 18301133. 

99. Bax S. The social and cultural dimensions of trainer training. J Educ for Teaching. 2002;28(2):165-78. 
100. Wildy H, Wallace J, Parker L. Decentralising curriculum reform: the link teacher model of in-service 

training. School Organisation. 1996;16(1):17-28. 
101. Suhrheinrich J. Training teachers to use pivotal response training with children with autism: coaching as a 

critical component. Teacher Education and Special Education. 2011;34(4):339-49. 
102. Vella J. On teaching and learning: putting the principles and practices of dialogue education into action. 

San Francisco: Jossey-Bass; 2008. 
103. Bryan RL, Kreuter MW, Brownson RC. Integrating adult learning principles into training for public health 

practice. Health Promot Pract. 2009;10(4):557-63. doi: 10.1177/1524839907308117. PubMed PMID: 
18385488. 

104. Koo D, Miner K. Outcome-based workforce development and education in public health. Annu Rev Public 
Health. 2010;31:253-69. 

105. Lawson K. The trainer's handbook 2009. San Francisco, CA: Pfieffer; 2009. 
106. Shankar AV, Asrilla Z, Kadha JK, Sebayang S, Apriatni M, Sulastri A, Sunarsih E, Shankar AH, Group 

SS. Programmatic effects of a large-scale multiple-micronutrient supplementation trial in Indonesia: using 
community facilitators as intermediaries for behavior change. Food and nutrition bulletin. 2009;30(2 
Suppl)(June):S207-S14. 

107. Massoud MR, Donohoe KL, McCannon CJ. Options for large-scale spread of simple, high-impact 
interventions. Technical Report published by the USAID Health Care Imprevement Project, 2010. 
Bethesda, Maryland: University Resaerch Co. LLC (URC). 2010. 

108. Homer J, Milstein B, editors. Optimal decision making in a dynamic model of community health. Hawaii 
International Conference on System Science; 2004; Big Island, Hawaii. 

109. Ballew P, Castro S, Claus J, Kittur N, Brennan L, Brownson RC. Developing web-based training for public 
health practitioners: what can we learn from a review of five disciplines? Health Educ Res. 
2013;28(2):276-87. PMCID 3594926. doi: 10.1093/her/cys098. PubMed PMID: 22987862; PMCID: 
3594926. 

110. Edmondson AC, Bohmer RM, Pisana GP. Disrupted routines: Team learning and new technology 
implementation in hospitals. Adm Sci Q. 2001;46:685-716. 

111. World Health Organization. Nine steps for developing a scaling-up strategy. Geneva, Switzerland: 2010. 
112. Tosteson AN, Weinstein MC, Hunink MG, Mittleman MA, Williams LW, Goldman PA, Goldman L. Cost- 

effectiveness of populationwide educational approaches to reduce serum cholesterol levels. Circulation. 
1997;95(1):24-30. PubMed PMID: 8994412. 

113. Sorensen G, Emmons K, Hunt MK, Johnston D. Implications of the results of community intervention 
trials. Annu Rev Public Health. 1998;19:379-416. 

114. Hughes JR, Keely JP, Niaura RS, Ossip-Klein DJ, Richmond RL, Swan GE. Measures of abstinence in 
clinical trials: Issues and recommendations. Nicotine and Tobacco Research. 2003;5(1):13-25. 

115. Plano Clark VL. The Adoption and Practice of mixed methods: US trends in federally funded health- 
related research. Qualitative Inquiry. 2010;16:428-40. 

116. Palinkas LA, Aarons GA, Horwitz S, Chamberlain P, Hurlburt M, Landsverk J. Mixed method designs in 
implementation research. Adm Policy Ment Health. 2011;38(1):44-53, PMCID: PMC3025112. PubMed 
PMID: 20967495. 

117. Sorensen G, Gupta PC, Sinha DN, Shastri S, Kamat M, Pednekar MS, Ramakrishnan S. Teacher tobacco 
use and tobacco use prevention in two regions in India: qualitative research findings. Prev Med. 
2005;41(2):424-32. doi: 10.1016/j.ypmed.2004.09.047. PubMed PMID: 15917037. 

118. Creswell JW, Klassen AC, Plano Clark VL, Smith KC. Best practices for mixed methods research in the 
health sciences. Office of Behavioral and Social Sciences Research National Institutes of Health. 
http://obssr.od.nih.gov/scientific_areas/methodology/mixed_methods_research/index.aspx 2011 [cited 
2011 December 29]. 

119. O’Cathain A. Mixed methods research in the health sciences: A quiet revolution [Editorial]. Journal of 
Mixed Methods Research. 2009;3:3-6. 

120. Krueger RA. Focus groups: A practical guide for applied research. Thousand Oaks, CA: Sage 

http://obssr.od.nih.gov/scientific_areas/methodology/mixed_methods_research/index.aspx


26 
 

Publications; 1988. 
121. Frey JH, Fontana A. The group interview in social research. Newbury Park, CA: Sage Publications; 1993. 
122. Stillman FA. Focus group research: An overview. Bethesda, M.D.: US Department of Health and Human 

Services, Public Health Service, National Institute of Health, 1992. 
123. Eisner E, Loughrey K, Hariston B. Focus groups with African Americans. Bethesda, MD: Office of Cancer 

Communications, National Cancer Institute, 1995. 
124. Gilliam A, Hollander R. Using evaluation to develop responsive materials. In: Matiella A, editor. Getting 

the word out: A practical guide to AIDS materials development. Santa Cruz, CA: ETR Associates; 1990. 
125. Weber R. Basic content analysis. 2nd edition ed. Newbury Park, CA: Sage Publications; 1990. 
126. NVivo. Qualitative data analysis software: QSR International Pty Ltd; 2010 [December 9, 2010]. Available 

from: http://www.qsrinternational.com/#tab_you. 
127. Hintze J. NCSS and PASS. Kaysville, UT: Number Cruncher Statistical Systems; 2004. 
128. Richards T, Richards L. Using computers in qualitative research. In: Denzin N, Lincoln Y, editors. 

Collecting and interpreting qualitative materials. Thousand Oaks, CA: Sage Publications; 1998. p. 211-45. 

http://www.qsrinternational.com/#tab_you

	Examples of Funded Grants in Implementation Science
	Table Of Contents
	SF 424 R&R Face Page
	Project Summary/Abstract
	Project Narrative
	Specific Aims
	Research Strategy
	Bibliography and References Cited

