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IntRoductIon
Nearly one-fourth of U.S. high school 

teens currently smoke and most who smoke 
now will become adult smokers. Under-
standably, teen smoking cessation remains 
a public health priority. The American Lung 
Association’s (ALA) Not On Tobacco (N-O-
T) program is acknowledged as an accessible 
and effective option for teen smoking cessa-
tion. N-O-T is consistent with the current 
Youth Tobacco Cessation Collaborative 
guidance1 and recommendations in the teen 
smoking cessation literature.2-4 Its evidence 
base has been federally recognized by the 
Substance Abuse and Mental Health Services 
Administration, National Cancer Institute, 
and the Centers for Disease Control and 
Prevention, among other organizations.5,6 

Over the past decade, the National 

Office of the ALA and the developers of 
N-O-T have welcomed, and will continue 
to welcome, independent replications of 
past N-O-T efficacy and effectiveness trials. 
Repeated independent investigations are 
the vehicle by which intervention programs 
reach their maximum potential and success. 
Although independent empirical investiga-
tions of N-O-T have been published,7 no 
true replications exist. The most recent of 
the independent investigations is presented 
in an article by Kohler and colleagues,8 in the 
American Journal of Health Behavior. Unlike 
other N-O-T studies, the study by Kohler et 
al. reported low impact and negative find-
ings among Alabama teens. When studies 
of the same intervention program achieve 
discrepant results, methodological compari-
sons may help understand the discrepancies. 

Given that only a handful of empirically 
tested teen smoking interventions exist, the 
opportunity for this type of comparative 
review is rare. Relevant to the N-O-T inves-
tigations	at	hand,	two	questions	arise,	“What	
are the reasons for the differences in study 
outcomes?” and “What can we learn from 
them?” As one of only two published inde-
pendent investigations of N-O-T, the Kohler 
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et al. study provides an opportunity to seek 
answers	 to	 these	 questions.	 The	 answers	
may enhance understanding of the N-O-T 
program, in particular, and of teen smoking 
cessation interventions, in general. 

The current manuscript addresses the 
above	referenced	questions	by:	(1)	detailing	
and comparing the methodological differ-
ences between the Kohler et al. study and 
previous N-O-T efficacy and effectiveness 
studies; (2) exploring important issues sur-
rounding the analysis of smoking cessation 
outcomes identified by Kohler et al.; and 
(3) providing guidance for future research 
in teen cessation intervention. 

About N-O-T
A brief review. N-O-T was adopted by 

the ALA in 1998.9 N-O-T is designed for 
14-to-19 year-old teens who are daily smok-
ers, likely to be addicted, and who volunteer 
to participate in school or community set-
tings. Influenced by Social Cognitive The-
ory10 and the Transtheoretical Model,11 N-
O-T includes 10 hour-long weekly sessions 
and 4 booster sessions, designed for delivery 
in same-gender groups by ALA-trained fa-
cilitators. Major program goals are to help 
participants:	 (1)	quit	 smoking;	 (2)	 reduce	
the number of cigarettes smoked by youth 
who	are	unable	to	quit;	(3)	increase	healthy	
lifestyle behaviors (e.g., physical activity and 
nutrition); and (4) improve life skills such 
as stress management, decision making, 
coping, and interpersonal skills. A detailed 
description of the N-O-T program can be 
found elsewhere.12,13  The ALA provides 
N-O-T training nationally using a regional 
train-the-trainer structure, with 10 Master 
Trainers. Refer to ALA’s website (http://www.
lungusa.org) for information about program 
implementation and training. N-O-T has a 
notable research base and is recognized as an 
evidence-based program. For instance, a re-
cent Cochrane Review noted the N-O-T pro-
gram as the only teen smoking program of 
promise.14 The Cochrane scientists reviewed 
the findings from all teen smoking cessation 
programs ever published, worldwide.  

N-O-T Evaluation Overview
Effectiveness vs. Efficacy. Public health 

experts15,16 and youth tobacco cessation 

researchers17,18 recommend two types of pro-
gram evaluations for interventions such as 
N-O-T: effectiveness and efficacy trials. Over 
the past 10 years, the N-O-T developers, in 
collaboration with the National Office of the 
ALA, local ALAs, schools, and communities 
across the U.S.,12 conducted both efficacy 
and effectiveness evaluations with N-O-T.19 
N-O-T research, as approved by the ALA, 
follows a two-pronged approach. The first is 
efficacy research, whereby implementation 
is tightly controlled by scientific investiga-
tors. The second is effectiveness evaluation 
that transports or translates the interven-
tion into real-world school or community 
settings, with less researcher involvement. 
The common assertion is that efficacy evalu-
ation is high on internal validity, but may 
be less generalizable; whereas, effectiveness 
evaluation is high on external validity at 
the expense of rigor and control. It is not 
surprising that researchers traditionally 
favor efficacy; whereas, practitioners prefer 
effectiveness. The position of the ALA and 
N-O-T developers is that this two-pronged 
approach (that is, using simultaneous ef-
ficacy and effectiveness evaluation) fosters 
program sustainability.   

Replication. Replication, by definition, 
involves repeating a study using the same 
methods, with different participants, differ-
ent investigators, and in different settings. 
Generally, the purpose is to: (1) provide 
assurance that previous results are valid 
and reliable; (2) determine the generaliz-
ability	 of	 the	 methods,	 techniques,	 and/
or results; (3) apply the previous methods, 
techniques,	 and/or	 results	 to	 real-world	
conditions; and (4) inspire new research. 
Replication can occur with both efficacy 
and effectiveness studies. 

before we begin our comparative review 
and discussion, it is important to under-
score that we value Kohler et al.’s interest in 
conducting N-O-T research. The Alabama 
N-O-T study approached replication, but 
a number of the study’s methodological 
features warrant discussion. Ideally, a con-
structive	 critique	 of	 these	 issues	 will	 aid	
others who conduct N-O-T trials. broadly, 
these include differences between: (1) the 

Kohler et al. methodology and that of other 
published N-O-T evaluation studies; (2) the 
Kohler et al. protocol and the ALA-approved 
N-O-T protocol; and (3) Kohler‘s outcomes 
measurement and analytic procedures and 
those of other N-O-T studies as well as the 
field emergent standards. We discuss each of 
these differences next.

MEthodoloGIcAl  
conSIdERAtIonS

Until recently, there were limited data 
to guide teen smoking cessation program-
ming;1 this was more pronounced ten years 
ago when N-O-T first began than it is today. 
because of research conducted with two 
federally-recognized teen smoking cessation 
programs,20 N-O-T and Project Ex, 21 the 
field has gained valuable knowledge about 
cessation programming. Our experiences 
over the past ten years have shown that  
N-O-T	 research	 implementations	 require	
careful consideration as to design, measure-
ment, and other methodological issues. 
Kohler and colleagues worked with the local 
Alabama ALA; however, the National Office 
of the ALA was not involved. This exclusion 
limited the opportunity for the Alabama 
study to serve as a true replication of other 
N-O-T effectiveness studies, and to inform 
N-O-T program improvements and field 
advancements across the U.S. 

Matched-pairs design. Study design is a 
critical feature of any intervention study. 
The teen smoking cessation field struggles 
with design issues, particularly those related 
to matching versus randomization. Some 
experts view matching as an alternative to 
randomization.19,22  Matching is the process 
of selecting a predetermined number of 
matched pairs (i.e., treatment and com-
parison	 schools/sites)	 that	 are	 equivalent	
on several factors potentially influencing 
the outcomes. Matching is a tedious and 
systematic	 process	 that	 requires	 informa-
tion from multiple sources, including the 
insights of community and school profes-
sionals and local and state-level surveillance 
data.22 The process promotes precision and 
allows control for complex factors that may 
otherwise be difficult to measure. Similar to 
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past N-O-T studies, Kohler and colleagues 
utilized a matched design. Appropriately, 
the matching criteria included factors such 
as student enrollment, racial composition, 
percent of free/reduced lunch, and urban/
rural status—factors that may influence 
anti-tobacco programming. For matching 
to be optimally effective, it is ideal to have 
equivalent	pairs,	in	both	number	and	com-
position, in the treatment and comparison 
conditions. Kohler et al. included 44 in-
tervention and 27 comparison schools—a 
respectable number of schools. One of the 
challenges	of	matching	 is	 recruiting	 equal	
and	equivalent	group	sizes.	The	Kohler	et	al.	
sample	size	was	adequate.	The	large	school	
sample size, however, was compromised by 
imbalanced intervention and comparison 
conditions—there were 17 fewer com-
parison schools. In any matched design, 
lack	 of	 equivalence	 raises	 concerns	 about	
homogeneity of the study groups prior to 
intervention.17,18	Achieving	 equivalency	 is	
challenging. As other researchers employ 
matched designs for teen cessation tri-
als, it may be useful to analyze and report 
school-level (or other units of matching) 
comparisons on the matching factors. This 
type of analysis aids our understanding of 
baseline	equivalency.		

Use of brief intervention comparison. The 
use of brief intervention or “care as usual” 
comparison groups is an accepted standard 
in teen smoking cessation trials. Kohler 
and colleagues used a brief intervention 
comparison group, as in other N-O-T trials. 
Unfortunately, the brief intervention materi-
als and procedures were not described.  The 
authors reported only that the comparison 
group received “… printed smoking ces-
sation pamphlets.” Moreover, it is unclear 
who delivered the brief intervention, for 
how long, and at what point in the study 
timeline the comparison group received 
the intervention. More specifically, an im-
portant consideration related to the brief 
intervention is the timing of delivery. For 
example, past N-O-T studies attempted to 
approximate the brief intervention delivery 
with	 the	 intended	“quit	 week”	 for	 N-O-T	
participants, giving teens in both groups 

equal	opportunity	to	quit	prior	to	the	initial	
post-baseline follow up. Detailed informa-
tion on comparison group treatment, espe-
cially in seminal publications, may be useful 
to others who attempt N-O-T replications. 
Additionally, descriptions of materials and 
methods used in a brief intervention can 
inform program differentiation—that is, 
the extent to which the comparison group 
is different from or similar to the N-O-T 
intervention group. Ideally, researchers that 
conduct N-O-T trials should strive toward 
the use of the same or comparable brief 
intervention materials.   

PRotocol And fIdElIty  
conSIdERAtIonS 

N-O-T implementation fidelity. by 
definition, implementation fidelity is how 
well an intervention or program is imple-
mented compared to how it is intended or 
prescribed. Experts23 posit five criteria for 
measuring fidelity of implementation: (1) 
adherence—whether the intervention is 
being delivered as designed; (2) duration—
the number, length,	or	frequency	of	sessions	
implemented;	 (3)	 quality	 of delivery—the 
manner in which the facilitator delivers the 
program related to methods prescribed; 

(4) participant responsiveness—the extent 
to which participants are engaged; and (5) 
program differentiation—whether critical 

features that distinguish the program from 
the comparison condition are present or 
absent during implementation.

Fidelity of implementation is one of 
the reasons that the ALA utilizes a national 
train-the-trainer structure and a standard-
ized curriculum. To that end, facilitators use 
a highly prescribed N-O-T curriculum when 
they implement the program. To increase 
adherence, all N-O-T facilitators must be 
trained and certified to use the program. 
The authors of the Alabama study report that 
they allowed facilitators to “…vary program 
activities as necessary for their situations and 
settings…” They indicate that this resulted 
in two major changes from other published 
N-O-T studies— mixed gender groups and 
duration of sessions. They also report “other 
variations occurred” but do not describe 

those variations. These issues cited by Dr. 
Kohler bring to the forefront the important 
and often challenging issue of program fidel-
ity. Although implementation fidelity may 
have been tracked in the Kohler et al. Alabama 
study, it was not documented in the article. 
We appreciate the importance of flexibility in 
real-world implementations and commend 
Kohler et al. for being responsive to school 
needs. For the purposes of this manuscript, 
we address those fidelity concerns related to 
the key N-O-T features.9 Specifically, some of 
the fidelity violations in the Alabama study 
raise	questions	about	how	much	of	the	pro-
gram participants actually received and the 
extent to which program variations impacted 
the outcomes.  

One	of	the	unique	features	of	the	N-O-
T program is that it is gender-tailored. In 
particular, the curriculum provides gender-
specific content and recommends same gen-
der groups using same gender facilitators.9 
We recognize that some schools across the 
U.S. use mixed gender N-O-T groups and, 
in many cases, these are the only conditions 
under which the program can be offered. 
However, over the past ten years, facilitators 
across the country have indicated that they 
obtain	higher	quit	rates	with	same-gender	
than with mixed-gender groups. Additional 
rationale for these recommendations is doc-
umented elsewhere.13  Pertinent to program 
adherence—a feature of fidelity—according 
to Kohler et al.,8 most of the groups in their 
study did not use gender-separate groups. 
In contrast, all of the matched-group design 
studies reported by Horn and Dino in past  
N-O-T trials used same-gender groups, per 
ALA recommendations. Most facilitators 
in the Alabama study were female; whereas, 
most participants were male. In fact, of 44 
schools, Kohler et al. reported that there were 
only 12 male facilitators. Of note, N-O-T 
participants in past studies report that they 
prefer same-gender groups.24 Although we 
encourage using the program as intended, 
we prefer that schools use mixed gender 
groups rather than not use the program at 
all. We acknowledge facilitator recruitment 
challenges, particularly among males. One 
of the advantages to communicating and 
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collaborating with the National Office of the 
ALA is access to knowledge and resources 
related to facilitator and youth recruit-
ment. Going beyond pure theoretical and 
developmental justification, we need more 
research to determine if gender separation 
and same gender facilitators are associated 
with	 higher	 sustained	 quit	 rates	 among	 
N-O-T participants. 

Program duration is another important 
feature of fidelity. N-O-T includes 10 ses-
sions (4 booster sessions are also available), 
that	 are	 theoretically	 and	 sequentially	
ordered to address the critical processes of 
quitting.We	understand	that	 in	real-world	
conditions, events and situations occur that 
prohibit or limit sessions. Past assessments 
show that N-O-T participants complete 
about 70% of the program (i.e., 7/10 ses-
sions).5 Certainly, dosage or duration is as-
sociated with cessation outcomes.3  Kohler 
and colleagues report that in their study 
only 23 of 44 schools turned in attendance/
session logs. Without the session logs, at-
tendance cannot be accurately determined. 
Low attendance implies low program dosage. 
Kohler et al. also reported that the N-O-T 
group sizes ranged from 1 to 20 teens. The 
ALA’s national N-O-T training protocol 
recommends a maximum group size of 12 
teens. Grounded in social cognitive theory, 
a key element of N-O-T is social support, 
including peer and adult modeling. The level 
of social support and peer dynamics can vary 
significantly between groups with one versus 
twenty teens. Such features are intended to 
facilitate participant engagement—also a 
measurable feature of fidelity. Fidelity is-
sues were significant in the Alabama study. 
Fidelity of implementation should not be 
minimized by researchers investigating  
N-O-T or any other cessation intervention. 
As the lead N-O-T researchers, we also have 
failed	to	meet	adequate	standards	in	fidelity	
measurement. Intervention researchers con-
ducting efficacy and effectiveness studies us-
ing N-O-T should routinely measure fidelity. 
Fidelity measures are essential to explain the 
degree of variation in implementation across 
settings and how it might mediate or moder-
ate smoking cessation outcomes. 

MEASuREMEnt And AnAlySES  
conSIdERAtIonS

Baseline differences. The Alabama study 
examined individual baseline differences 
between the N-O-T and comparison teens. 
They compared teens on 7 variables (past 
N-O-T studies used 11 or more). Previous 
N-O-T studies included baseline variables of 
comparison that could potentially influence 
outcomes, as demonstrated in relevant lit-
erature. In the Kohler et al. study, N-O-T and 
comparison group teens were significantly 
different on several individual baseline fac-
tors. basic research methods underscore 
that the more similar the groups, the more 
credible the results. When significant base-
line differences emerge, as in the Kohler et 
al. study, it may suggest that the matching 
process was not optimal. If matching is per-
formed correctly, like randomization, mini-
mal observed differences should be found 
at the study outset. Past N-O-T research 
using a matched design reported baseline 
comparisons at the level of both the school 
and the individual, with few differences 
observed.22,25 Future N-O-T research using 
matched design could be greatly improved 
by standardized matching procedures and 
matching variables widely accepted and 
validated by the field.

Imbalances between the N-O-T and 
comparison participants or schools may 
also influence results. Differences at base-
line could show a treatment effect where 
none exists; alternatively, imbalances could 
mask a real effect. As a example, Kohler et 
al. argue that the baseline differences found 
in their study would be in favor of N-O-T 
because the comparison group had lower 
expectancies	for	quitting,	negating	any	treat-
ment significance for N-O-T. An alternative 
perspective is possible. Close examination of 
the baseline characteristics suggests that the 
overall Alabama sample may have begun the 
study in a low state of readiness. Specifically, 
over half of the sample was somewhat-to-
low motivated. It also appears that most 
were not daily smokers. Kohler et al. did 
not report daily smoking, and instead used 
classifications of light, moderate, or heavy 
smoking.	The	“heavy”	classification	required	

smoking on >10 days in past 30 days, averag-
ing 6 cpd. Past N-O-T studies report means 
of up to  >20 cpd at baseline. Even with the 
minimum criteria used by Kohler et al., only 
61% of the sample was considered “heavy” 
smokers. The Kohler et al. study is one of 
many teen smoking studies challenged by 
smoking status classification. Researchers 
can make important contributions to the 
field by developing and testing classifications 
for smoking status. Certainly, the Kohler 
et al. method is one option. Nonetheless, 
until we work together to consistently and 
accurately	classify	smokers	(and	quitters)	for	
research purposes, we are delaying progress. 
Also of note, the mean age of the Alabama 
teens was almost 18 years old, compared to 
a mean age of 16 in past N-O-T trials. The 
Alabama study did not permit teens younger 
than 16 to enroll in the study. Taken together, 
these comparisons suggest important dif-
ferences between the types of smokers 
who enrolled in Alabama and those who 
participated in other N-O-T trials and in 
real-world implementations. Our points are 
not intended to dismiss or negate the Kohler 
et al.’s findings; rather, we emphasize that 
between group baseline differences should 
be carefully examined for clinical relevance 
as well as statistical significance, and that 
field-driven standards are necessary to fur-
ther the empirical basis of the field.  

Missing Data. Retention is a common 
problem in teen cessation studies. The 
Kohler et al. report acknowledges that the 
loss-to-follow-up was a “major problem” in 
their study. Despite this acknowledgement, 
the authors posit that an analysis of miss-
ing data patterns revealed that differences 
between groups did not change for most 
variables over time. Reasons for participants’ 
non-attendance at follow up and the result-
ing missing data should be closely examined 
to determine whether reasons are potentially 
related to smoking behaviors or cessation 
outcomes. Specifically, a critical issue is 
whether or not missing participant data 
occur by choice, or by chance.26 There are 
three possible scenarios involving missing 
data:26 (1) data are completely missing at 
random (MCAR)—unrelated to any study 
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variable—such as, a youth’s parent was re-
located to another school district during the 
course of the study, school rezoning occurs, 
or a youth was taken out of class to attend 
another extra curricular activity; (2) data 
are missing at random (MAR)—absence 
is not definitively but could be related to 
a study variable—such as, a youth is not 
available at follow up because he or she is 
in in-school suspension during the time of 
data collection; and (3) data are not missing 
at random (NMAR)—absence is correlated 
with key study outcomes—such as, when a 
participant is absent from follow up because 
he or she does not want to admit smoking, or 
because he or she discontinued the program 
because	of	lack	of	interest	in	quitting.	

The analyses used in the Kohler et al. 
study	 (i.e.,	 generalized	 estimating	 equa-
tions or GEE) make stringent assumptions 
of missing data. Specifically, GEE assumes 
that data are MCAR. GEE has become a 
standard method for analyzing non-normal 
longitudinal data and other correlated re-
sponse data, but it is not commonly used 
by addiction intervention researchers. GEE 
is a more stringent assumption than similar 
analyses that assume that data are missing at 
random, or MAR. Importantly, the analyses 
of missingness for MCAR have distinct 
assumptions.27 The analyses conducted 
by Kohler et al. suggest that a substantial 
amount of missing data were not MCAR, and 
therefore, may dilute the appropriateness of 
GEE for these analyses. Traditionally, data 
are considered MCAR when the probability 
that an observation is missing is unrelated to 
the value of any other variables. For example, 
Kohler et al. found that unavailability for 
follow up was significantly related to gender; 
as such, these data are not MCAR because 
missingness is correlated with gender. An 
alternative to GEE is maximum likelihood 
(ML). both GEE and ML are relevant when 
there are data from completers and non-
completers of an intervention program, 
such as N-O-T. Research shows that for 
completers-only data, GEE and ML analyses 
show similar results. However, GEE and ML 
analyses of a full data set may reveal marked 
differences.  It could be concluded that both 

the analyses of the completers only and the 
GEE analysis of the full data set produce 
misleading conclusions about the relation-
ships between the response and covariates. 
The Kohler et al. study brings to light the 
importance of considering various types of 
missing data and suitable analyses. Critically, 
there are alternative ways to assess missing 
data patterns and relevant outcomes in teen 
smoking cessation programs. The Kohler et 
al. study presented an option not typically 
used in our field. Their method is worth 
further	examination.	An	equally	important	
issue, however, is to determine the nature 
of the missing data. Future teen smok-
ing cessation studies, including our own  
N-O-T investigations, should consider 
tracking and documenting the extent to 
which data are NMAR, MAR, or MCAR. As  
a field, we have fallen short in our examina-
tion and understanding missing data. 

Quit rates. The	analysis	of	quit	 rates	 is	
probably the single most important issue in 
teen smoking cessation. The Kohler et al. pa-
per criticizes past N-O-T research for report-
ing	24-hour	quit	rates	at	end-of-program.	
We acknowledge that there are multiple ways 
to assess smoking cessation outcomes. Teen 
smoking cessation interventions have been 
developed by researchers from a variety of 
disciplines. Thus, outcome measures have 
been explored in different ways28 over the 
years. To date, our N-O-T research has re-
ported past 24-hour point prevalence, while 
documenting mean days of continuous 
abstinence19 at end of program, 6 months, 
and	15	months–an	approach	used	by	other	
tobacco cessation researchers.29-31 

Undoubtedly, the teen smoking cessation 
field continues to struggle with consistent 
standards of outcomes measurement.2,29 
The	 examination	 of	 quit	 rates	 is	 a	 hotly	
debated topic. The field of smoking cessa-
tion for both adults and youth traditionally 
examines	 quit	 rates	 using	 one	 or	 more	 of	
the following conditions:28,32 (1) 24-hour 
point prevalence abstinence; (2) 7-day 
point prevalence abstinence; (3) 30-day 
prolonged abstinence; and (4) 6-month 
prolonged abstinence. Point prevalence 
abstinence is the proportion of participants 

not smoking at a certain point in time.28 
Continuous abstinence is the proportion 
of participants not smoking at all since the 
critical	“quit	date.”	Finally,	prolonged	com-
plete abstinence is absence of smoking for 
a long period of time.28 Tobacco cessation 
experts maintain that the cutpoints for these 
smoking cessation outcome measures are 
historically arbitrary. To address this issue, 
in a study published in Addictive Behaviors 
in 2004, Velicer and Prochaska28 compared 
four different outcome measures from three 
population studies. They made the following 
conclusion (p.51):

 “The first three measures (24-hour point 
prevalence, 7-day point prevalence, and 
30-day prolonged abstinence) all corre-
lated in excess of .98 with each other. The 
only measure that did not demonstrate 
the	same	degree	of	almost	perfect	equiva-
lence was 6-month prolonged abstinence, 
but even here, the lowest correlation 
with the other three measures was .82. 
For practical purposes, the first three 
measures will result in the same conclu-
sions when used as outcome measures in 
smoking cessation studies.”

A larger issue relates to the clinical rel-
evance of our cessation outcomes measures. 
What does each of these measures tell us 
about why one measure is more important, 
or better, than another one? Do we know 
that	a	teen	who	reports	quitting	for	30	days	
versus 24 hours at the end of an intervention 
is more likely to show prolonged abstinence 
six months later? The types of outcome mea-
sures we employ are important, to the extent 
that they predict some future outcome, in-
cluding sustained abstinence. For programs, 
such as N-O-T, that employ the facets of the 
Transtheoretical Model of behavior change 
(i.e., the stages of change11,33,34) 24-hour 
point prevalence is consistent with the stag-
ing algorithm. For example, according to 
Prochaska, “…a 24-hour point prevalence 
abstinence measure represents the percent-
age of participants who are taking action at 
follow-up.”28 The N-O-T program compels 
teens	 to	 act	 to	 quit	 smoking.	 If	 they have 
moved into action by the end of the pro-
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gram, it is relevant and meaningful, even if 
they do so at the very end of the program, 
thereby	meeting	an	expectation	to	quit.	For	
long-term follow up purposes, consistent 
with stages of change, a 6-month prolonged 
abstinence measure would reflect the main-
tenance stage. Undoubtedly, the percentage 
means	of	quitting	will	decrease	over	time,	
as our long-term follow up studies have 
demonstrated.28 At the very least, 24-hour 
end-of-program cessation is an intermediate 
outcome not to be minimized.28 

An emerging opinion is that 30-day absti-
nence is the optimal criterion for a successful 
cessation among teen smokers.29 We support 
Kohler et al.’s efforts to push the field on 
this issue and agree that a 30-day sustained 
abstinence measure may be appropriate at 
6- or 12-month follow-up. However, we as-
sert that a 30-day point prevalence measure 
taken at the end of the N-O-T program is 
inappropriate, as it might also be for other 
multi-session cessation programs where the 
quit	date	occurs	in	the	middle	of	the	pro-
gram. First, if N-O-T is delivered according 
to protocol, 30 days prior to the end of the 
program tracks back to session five, which 
is	“quit	week”	-	the	week	that	teens	set	their	
goal	 to	quit.	 It	would	be	 ideal	 if	 teens	(or	
humans, in general) could fulfill behavior 
change goals without waver. We know that 
is	not	the	case	with	teen	smoking;	quitting	
is a fluctuating, non-linear process, 35-37 
which is why the program holds 10 sessions.  
N-O-T teens have reported that they use the 
full	length	of	the	program	to	quit.38 A 30-day 
point prevalence period must provide the 
opportunity	 for	 teens	 to	 quit	 smoking.	
Second, Kohler et al. reported that facilita-
tors were allowed to change the program to 
meet their school needs, including varying 
session offerings. If the program were not 
implemented with fidelity, many teens may 
not	have	had	the	opportunity	set	their	quit	
date	or	to	attempt	quitting	30	days	prior	to	
the end-of-program data collection.  If taken 
at face value, it is important to reiterate that 
despite the restrictive criteria used by Kohler 
et al., the study found that over four times 
more	 N-O-T	 than	 comparison	 teens	 quit	
smoking. The time x treatment interaction 

was significant at the end of the program.  
Kohler et al. did not find significant effects 
using the 30-day point prevalence measure 
at 6- or 12-month follow up.  As supported 
by Kohler et al., this absence of statistical 
significance is likely due to the high attrition. 
The	low	quit	rates	for	Alabama	teens	across	
conditions may also be a factor. We discuss 
this issue later in this article.

ITT (Intent to Treat) vs. Compliant (or 
“Completers”) analyses. The teen smoking 
cessation field continues to debate the ap-
plication of ITT versus Compliant analyses29 
for	calculating	quit	rates.	ITT	analysis	takes	
into account all participants lost to follow-
up—those who do not attend follow-up 
observations are considered to be program 
failures (i.e., it is assumed that they did not 
quit	smoking)	and	remain	in	the	denomina-
tor	(total	number	of	quitters/total	enrolled	
at baseline). Compliant analyses considers 
the	 quit	 rates	 of	 those	 who	 complied	 or	
completed an intervention, acknowledging 
that with teens, in particular, reasons for loss 
to follow up may not be related to smoking 
(total	number	of	quitters/total	available	at	
follow up).  This is relevant to our earlier 
discussion of the missingness of data. For 
example, past N-O-T research found that 
reasons for not attending follow up may be 
due to extracurricular activities, work, grad-
uation, transfer, home schooling, sickness, 
and so on. These factors would be considered 
missing at random or missing completely at 
random and not necessarily related to smok-
ing status.27 39 Alternatively, reasons such as 
refusal, suspension, and drop out would be 
considered not missing at random and likely 
related to smoking status.39 Simply missing a 
follow-up assessment may be very different 
than leaving the program.

Nonetheless, many researchers1,40,41 rec-
ommend using ITT as the primary analysis 
for teen smoking cessation. The Kohler et al. 
study followed these recommendations and 
used ITT as the primary analysis. Notably, 
if attrition is large, as was the case in the 
Alabama study, applying ITT analysis can 
significantly under-power a study.4,42 The 
Alabama study reports a loss to follow up 
higher than reported in previous matched-

design studies of the N-O-T program.  In-
terestingly, a N-O-T study by Mermelstein 
and colleagues reports a follow-up rate 
consistent with rates reported by Horn and 
Dino.7 Kohler et al. report that the change in 
composition of the intervention participants 
was significant; 65% of the intervention 
group was available at end of program follow 
up and only 23% was available at 6-month 
follow up. This low number of participants 
at 6-month follow up may be one of the 
reasons that significant differences did not 
hold over time. Some experts assert that 
ITT analysis is not useful or appropriate in 
population or community-level interven-
tions such as N-O-T. McDonald et al.4 and 
McDonald42 posit that compliant analysis 
is a more reasonable approach as it allows 
researchers to better understand those 
participants who are most likely to enroll, 
participate, and complete the intervention. 
It is critical to understand the teens who 
are willing and compliant participants. We 
can compare the completers’ characteristics 
with the characteristics of those who are 
lost to follow-up43—understanding both 
types of participants will further the field’s 
knowledge on teen smokers willing to enroll 
in cessation. The bottom line is that both 
ITT and Compliant sample analyses yield 
meaningful information. Researchers may 
consider reporting both in their studies.

othER ISSuES 
The body of published N-O-T research 

includes 18 articles, to date. The Kohler et 
al. article highlighted one N-O-T study with 
a negative finding for females. Kohler et al. 
presented a second study with positive find-
ings, but criticized the researchers for not re-
porting ITT analyses. It is important to point 
out that the N-O-T review paper includes 16 
evaluations (both efficacy and effectiveness 
studies) from five different states, spanning 
1998-2003. Using 24-hour point prevalence 
and ITT analyses, the effectiveness studies 
found	an	overall	end-of-program	quit	rate	
of	26%.	The	efficacy	trials	showed	a	quit	rate	
of 15% and 8% for N-O-T and comparison 
youth, respectively (OR=1.9, p=.003). The 
mean number of days of continuous absti-



Kimberly Horn and Geri Dino 

American Journal of Health Education — January/February 2009, Volume 40, No. 1     53

nence among N-O-T teens was 21 days. 19 
Last, Kohler et al. reported that the N-O-T 
researchers failed to report longer term fol-
low up (“> 10 weeks”). To clarify, a N-O-T 
study reporting 15-month post-baseline 
follow up was published in the American 
Journal of Public Health in 2004; 6-month 
follow up was published in the Journal of 
School Nursing in 2001.  

The Kohler et al. manuscript also urges 
future study of the cost effectiveness of the 
N-O-T program. We concur fully that this 
is part of the ultimate worth of a program. 
Soon after the release of the Alabama study, 
Dino, Horn and colleagues published a 
formal cost effectiveness analysis of N-O-T 
in Prevention Science.44 This study utilized a 
Markov transition model of decision analy-
sis to explain stage progression of smoking 
cessation from the age of 17 years to 25 
years among participants who received 
N-O-T or a 20-minute brief interven-
tion. The primary outcome measure was 
7-month post-baseline follow up using an 
ITT analysis. Study findings predicted that 
out of a cohort of 100 N-O-T students, 10 
will	quit	smoking	and	remain	smoke-free	at	
the age of 25 years and 14 will reduce smok-
ing, resulting in 102.22 life years saved and 
a total of 20.11 years discounted life years 
(DLY) saved. Among brief intervention 
comparison	 youth,	 six	 will	 quit	 smoking	
and nine will reduce, indicating 64.31 life 
years saved and a total 12.65 DLY saved.  Re-
sults indicate that N-O-T is a cost-effective 
school-based smoking cessation option, as 
cost effective as school-based primary to-
bacco prevention, and potentially more cost 
effective than adult tobacco use cessation. 

Most importantly, the contextual factors 
of the Alabama N-O-T study were not ad-
dressed in the Kohler et al. study. If, in fact, 
the	quit	rates	among	Alabama	N-O-T	par-
ticipants were lower than national N-O-T 
averages (which we cannot compare to past 
N-O-T	data),	an	important	question	might	
be	“Why	were	the	Alabama	quit	rates	lower 
than those found in other states?” Kohler 
and	colleagues	do	not	address	this	question,	
but we assert that the socio-cultural context 
of any trial should be considered. Upon 

review of state tobacco profiles provided 
by the Campaign for Tobacco-free Kids,45 
we found that Alabama faces a challenging 
tobacco culture. Approximately 12,400 Ala-
bama youth under age 18 become new daily 
smokers each year. The CDC recommends 
that Alabama allocate between $26.7 million 
and $71.2 million per year for effective and 
comprehensive tobacco prevention pro-
gramming. In 2007, Alabama spent about 
$680,000—2.6% of the CDC’s minimum 
recommendation. As such, Alabama ranks 
49th among 50 U.S. states for tobacco pre-
vention funding. This fact alone suggests 
that there are important contextual factors 
that may influence Alabama teen smokers 
as	well	as	their	quit	attempts.	Also	of	note,	
the tobacco industry markets heavily in Ala-
bama, with annual marketing expenditures 
estimated at $265 million. Our research 
has	 demonstrated	 lower	 quit	 rates	 among	 
N-O-T teens in states with this type of tobac-
co culture, such as West Virginia and North 
Carolina.46 Moreover, like West Virginia 
and North Carolina, Alabama is affected 
by rural Appalachian culture. Data indicate 
that	rural	teens	have	more	difficulty	quitting	
than their non-rural peers.47 As reported 
in our previous studies with Appalachian 
teens,47,48 cessation programs tailored for 
rural youth may need to consider topics such 
as tobacco growing economies, favorable 
tobacco environments, favorable attitudes 
about use, geographic isolation and lack of 
access to services, cultural and traditional 
values and customs, poverty, and stress and 
coping. Our past research with rural youth 
suggests that all of these factors can influ-
ence recruitment, engagement, and cessation 
success.49 It is essential that both researchers 
and practitioners develop and test strategies 
that will be responsive to communities and 
states, such as Alabama, that face exceptional 
challenges in their teen smoking cessation 
missions. Future studies of N-O-T or other 
teen cessation programs should consider 
potential socio environmental and political 
factors as mediators or moderators of ces-
sation outcomes. 

In their conclusion, Kohler and col-
leagues state that “…the hour or so per 

week that teachers spent on this program 
may have been more productively spent on 
other activities with little loss in terms of 
new	quitters.”	This	is	a	strong	and,	perhaps,	
unfounded statement which essentially 
instructs teachers and other practitioners 
not to use the N-O-T program but to en-
gage in some other unnamed activity. It is 
important to underscore the fact that some 
Alabama teens were helped by the N-O-T 
program, like thousands of other teens 
across the U.S. This statement minimizes 
the importance of those Alabama schools, 
facilitators, and teens that succeeded with 
N-O-T.  For N-O-T or other intervention 
programs, one negative study should not 
lead to a recommendation of non-use. To 
that end, it is critical to understand why the 
negative findings occurred.

We acknowledge that our past research 
is not without flaw. We have learned a lot 
over the years. Few methodological guide-
posts for teen smoking intervention existed 
when N-O-T, one of the first teen smoking 
cessation programs in the U.S., was launched 
10 years ago. Per YTCC1,20 reports, research-
ers continue to grapple with fundamental 
issues such as definitions and validity of 
measurements for youth smoking cessation. 
Although	many	research	questions	remain,	
N-O-T has provided a vehicle to help shape 
and understand some of the key constructs 
in the field (e.g., reduction as an outcome, 
gender tailored programming, weekend/
weekday smoking). No doubt, interven-
tion trials are fraught with challenges.Our 
purpose is not to negate or dilute Kohler’s 
findings.Certainly, some of our own studies, 
especially those in rural states, found lower 
than	average	quit	rates.	We	continually	seek	
an understanding of these differences. We 
appreciate and acknowledge Dr. Kohler’s 
efforts to apply some the field’s emerging 
recommendations-we all gain from new 
knowledge. In fact, the findings of this study 
facilitated an opportunity to address several 
necessary guideposts for future teen smok-
ing cessation research. before now, there 
were limited comparative benchmarks for 
N-O-T investigations or other programs. 
Refer to Summary Table 1. 
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In summary, Kohler and colleagues 
found	 that	 6%	 of	 the	 N-O-T	 teens	 quit	
smoking at the end of program, compared 
to 2% of the comparison teens. Although 
this difference was significant, the N-O-T 
program outcomes reported in Alabama 
were notably lower than average N-O-T 
end-of-program rates reported elsewhere 
in the literature.  Significant group dif-
ferences did not hold at 6- and 12-month 
follow up. As described above, the low rates 
of	 quitting	 may	 be	 attributed	 to	 several	
factors. First, the Alabama rates reflect a 
30-day point prevalence observation, using 
ITT—the most restrictive of all cessation 
outcomes measurement. Past N-O-T stud-
ies reported 24-hour point prevalence, ITT 
and compliant, with mean number of days 
for continuous abstinence. Future N-O-T 
studies should address standard phraseol-
ogy	 for	 quitting,	 including	 examination	
of	quit	rates	under	various	conditions	(24	
hour and 7-day point prevalence and 30-day 
prolonged abstinence at longer-term follow 
up).	Examining	these	definitions	of	quitting	
may lead to greater understanding about 
the relationship between the short-term 
processes of stopping on the longer-term 
state of abstinence.  

Second, the attrition was very high at all 
follow up points, leaving a large number of 
teens counted as “failures” even though the 
nature of missingness was unknown. The 
rate of attrition in the N-O-T group was 
significantly higher than the comparison 
group and attrition analyses showed that 
those available for follow up were signifi-
cantly different from those who were not. 
Third, it is possible that N-O-T teens did not 
receive a sufficient dosage of the program. 
The authors reported substantial variation 
in program delivery and session attendance 
could not be fully tracked. Fourth, it is also 
possible that the N-O-T program was not 
effective for Alabama teens as delivered. 

Certainly, there is room for improve-
ment for reaching, retaining, and success-
fully aiding Alabama teen smokers. All 
of these factors open the door for future 
research possibilities that may inform  
N-O-T program improvements and advance 
our knowledge of teen smoking cessation in 
general. The impact of N-O-T was not opti-
mal in Alabama; this should not lead to the 
conclusion that N-O-T should be dismissed 
as an option for teen smokers in Alabama 
or elsewhere. We call on the field to work 
together for programmatic improvements, 

to be collegial, and to build on the progress 
we have made thus far with programs such 
as N-O-T and Project Ex.  We have come 
too far to start over. It is our intent that the 
guideposts that emerged from this review 
will serve future investigations of N-O-T 
and other teen cessation programs. 
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