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                     Smoking-related diseases remain the world’s most preventable 
cause of death ( 1 ). Smoking accounts for at least 30% of all 
cancer deaths and 87% of lung cancer deaths ( 2 ). It is associated 
with an increased risk for at least 15 types of cancers and is re-
sponsible for nearly one in five deaths in the United States ( 3 ). 
Although the risks of smoking and benefits of quitting are well 
publicized and documented ( 4 ), an estimated 45 million Americans 
currently smoke cigarettes, and the percentage of American 
smokers (ie, 21%) has remained stagnant for several years ( 5 , 6 ). 
To combat cancer effectively, these smoking statistics must 
decrease and the effectiveness of current smoking cessation 
efforts should be improved. 

 Telephone quitlines are a cost-effi cient method to deliver 
smoking cessation treatment that can reach and benefi t many 
smokers. An average of 1% of all smokers (ie, 500   000 people) use 
quitline services per year ( 7 ), and 100% of the US population has 
access to such services ( 8 ). Quitlines generally offer at least one 
free counseling session for smokers who state that they are ready 
to quit (and often follow-up sessions depending on insurance status 
of the smoker). About one-third of state quitlines offer free medi-
cations by mail ( 7 ). Quitlines are also used by the uninsured ( 9 ) 
who may otherwise have limited access to treatment, young adults 
( 10 ), and smokers of every race, educational level, and sex ( 8 ). 
Thus, quitline specialists manage large numbers of calls from a 
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                Background   Smoking accounts for a large proportion of cancer-related mortality, creating a need for better smoking cessa-
tion efforts. We investigated whether gain-framed messages (ie, presenting benefits of quitting) will be a more 
persuasive method to encourage smoking cessation than standard-care messages (ie, presenting both costs of 
smoking [loss-framed] and benefits of quitting).  

   Methods   Twenty-eight specialists working at the New York State Smokers ’  Quitline (a free telephone-based smoking 
cessation service) were randomly assigned to provide gain-framed or standard-care counseling and print mate-
rials. Smokers (n = 2032) who called the New York State Smokers ’  Quitline between March 10, 2008, and June 
13, 2008, were exposed to either gain-framed (n = 810) or standard-care (n = 1222) messages, and all medically 
eligible callers received nicotine replacement therapy. A subset of 400 call recordings was coded to assess treat-
ment fidelity. All treated smokers were contacted for 2-week and 3-month follow-up interviews. All statistical 
tests were two-sided.  

   Results   Specialists providing gain-framed counseling used gain-framed statements statistically significantly more fre-
quently than those providing standard-care counseling as assessed with frequency ratings for the two types of 
gain-framed statements, achieving benefits and avoiding negative consequences (for achieving benefits, gain-
framed mean frequency rating = 3.9 vs standard-care mean frequency rating = 1.4; mean difference =  � 2.5; 95% 
confidence interval [CI] =  � 2.8 to  � 2.3;  P  < .001; for avoiding negative consequences, gain-framed mean 
frequency rating = 1.5 vs standard-card mean frequency rating = 1.0; mean difference =  � 0.5; 95% CI =  � 0.6 to 
 � 0.3;  P  < .001). Gain-framed counseling was associated with a statistically significantly higher rate of abstinence 
at the 2-week follow-up (ie, 99 [23.3%] of the 424 in the gain-framed group vs 76 [12.6%] of the 603 in the 
standard-care group,  P  < .001) but not at the 3-month follow-up (ie, 148 [28.4%] of the 522 in the gain-framed 
group vs 202 [26.6%] of the 760 in the standard-care group,  P  = .48).  

   Conclusions   Quitline specialists can be trained to provide gain-framed counseling with good fidelity. Also, gain-framed mes-
sages appear to be somewhat more persuasive than standard-care messages in promoting early success in 
smoking cessation.  
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diverse population of smokers, and the heterogeneity of character-
istics for these callers may explain why investigators have not 
attempted to train quitline specialists to consistently deliver novel 
counseling messages. Failure to develop improved training methods 
is unfortunate because no other smoking cessation method has as 
diverse or extensive reach as quitlines and because quit rates result-
ing from quitline services could be enhanced ( 11 , 12 ). Indeed, 
considering the broad reach of telephone quitlines, any effi cacious 
change could have a substantive impact on national quit rates and 
could result in statistically signifi cant reductions in the incidence 
of and mortality from smoking-related cancers. 

 Although several studies have assessed ways to improve quitline 
effectiveness [eg, offering free nicotine replacement therapy and 
comparing briefer single telephone counseling sessions to multiple 
longer telephone counseling sessions ( 12 )] and most quitlines use 
motivational interviewing and cognitive behavioral counseling 
techniques ( 11  –  15 ), to our knowledge, a systematic evaluation of 
the impact of delivering novel evidence-based counseling messages 
or rigorously monitored fi delity to a new counseling approach has 
not been conducted. Gain-framed messaging is a novel counseling 
approach that could easily be incorporated into quitline services. 
The principles underlining the use of gain-framed messages in a 
health context derive from the framing postulate of prospect 
theory — that is, when gains are made prominent in a decision sit-
uation, then people are averse to risk; and when losses are made 
salient, individuals seek risk ( 16 ). This prediction originates from 
the proposal that the function relating objective outcomes to their 
subjective value is nonlinear. Although the messages may be equiv-
alent factually, the framing of the message in gain vs loss terms 
infl uences an individual’s willingness to incur risk to encourage a 
desirable outcome or to avoid an unwanted outcome ( 17 ). 
Accordingly, information can elicit differential responses depend-
ing on whether it is either framed to emphasize the benefi ts (ie, a 
gain-framed message) or the costs (ie, a loss-framed message) 
incurred by that response ( 16 ). Several investigations ( 17  –  20 ) have 
studied the effect of framing health information on people’s will-
ingness to engage in or change health-related behaviors such as 
HIV screening, sunscreen use, and exercise. 

 In their review of literature on message framing, Rothman 
and Salovey ( 21 ) suggest that gain- and loss-framed messages are 
differentially persuasive, depending on the type of health behav-
ior addressed. For example, loss-framed messages effectively 
promote detection behaviors, such as receiving a mammogram 
( 22 , 23 ), because the outcome of doing so is uncertain (ie, the 
patient may or may not have breast cancer), thus making the 
decision to obtain a mammogram involves taking a psychological 
risk. Gain-framed messages most effectively motivate prevention 
health behaviors, such as sunscreen use, because these behaviors 
produce relatively certain outcomes (ie, preventing skin damage), 
which involve little risk ( 24 ). Because smoking cessation prevents 
cancer and other health problems, several studies ( 25  –  28 ) have 
examined the effect of gain-framed messaging on various 
smoking behaviors, and all have obtained encouraging results. 
Toll et al. ( 25 ) showed that participants who completed a 7-week 
course of open-label bupropion SR (a smoking cessation phar-
macotherapy) and received gain-framed messages, compared 
with loss-framed messages, achieved statistically signifi cantly 

  CONTEXT AND CAVEATS    

  Prior knowledge 

 Smoking accounts for a large proportion of cancer-related mor-
tality, creating a need for better smoking cessation efforts. An av-
erage of 1% of all smokers (ie, 500   000 people) use quitline services 
per year, and 100% of the US population has access to such 
services.  

  Study design 

 Twenty-eight quitline specialists were randomly assigned to pro-
vide 2032 smokers with gain-framed or standard-care counseling, 
print materials, and nicotine replacement therapy to all medically 
eligible callers. Treatment fidelity was assessed in a subset of calls. 
All treated smokers were contacted for 2-week and 3-month 
follow-up interviews.  

  Contribution 

 Quitline specialists can be trained to provide gain-framed coun-
seling with good fidelity. Gain-framed messages were more per-
suasive than standard-care messages in promoting early cessation 
of smoking (ie, at the 2-week follow-up) but not at 3 months.  

  Implications 

 Quitlines should be encouraged to test novel counseling strategies 
for their ability to increase smoking cessation rates. Because long-
term cessation is necessary to prevent cancer-related mortality and 
other tobacco-induced diseases, future research should focus on 
how to extend the short-term rates of smoking cessation to 
increased long-term rates.  

  Limitations 

 Characteristics of callers who enrolled and of those who declined 
were different. Gain-framed interventions were longer than stan-
dard-care interventions. Follow-up rates were low. Dichotomous 
primary smoking outcomes (yes or no) were used. There were dif-
ferent levels of supervision between the counseling groups. No 
adjustment was made for multiple comparisons. 

  From the Editors    
   

higher rates of continuous abstinence from smoking. Given 
these promising fi ndings, we examined the feasibility and impact 
of incorporating gain-framed messages into a real-world smoking 
cessation quitline. 

 This study had two purposes: to assess whether quitline spe-
cialists could be trained to consistently deliver gain-framed mes-
sages to smokers and to evaluate smoking cessation outcomes of 
clients exposed to telephone specialists trained and supervised to 
deliver gain-framed messages (ie, benefi ts of quitting) as com-
pared with those who were trained and supervised to provide 
standard-care messages (ie, both costs of smoking and benefi ts of 
quitting). Our previous research ( 29 ) has shown that New York 
State Smokers ’  Quitline (NYSSQL) standard-care calls have low 
levels of gain-framed (approximately 10% of statements empha-
size benefi ts of quitting) and loss-framed (less than 2% of state-
ments emphasize costs of smoking) messages. Therefore, we 
expected to observe more gain-framed messages delivered by spe-
cialists in the gain-framed counseling group and fewer gain- and 
loss-framed messages delivered by specialists in the standard-care 
counseling group. 
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  Participants and Methods 
  Study Design, Participants, and Intervention 

 This study design was a two-group randomized controlled study 
conducted with telephone specialists and their smoking clients 
who had contacted the NYSSQL for assistance in stopping 
smoking from March 10, 2008, through June 13, 2008. All 43 
telephone specialists working at the NYSSQL were eligible to 
participate (ie, there were no exclusion criteria). Of the 43 special-
ists, 15 indicated that they were not interested in participating. 
Consequently, 28 specialists consented and were randomly assigned 
to either the gain-framed (n = 14) or standard-care (n = 14) training 
conditions from January 21, 2008, through January 22, 2008. One 
of the authors (R. Wu) created the allocation sequence before the 
start of study enrollment. After all participants consented, they 
were assigned numbers that were based on the order in which their 
consent was obtained by an outside staff member in the Department 
of Psychiatry at the Yale University School of Medicine. The out-
side staff did not know the NYSSQL staff. 

 On January 26, 2008, specialists delivering gain-framed mes-
sages received 4 hours of classroom training on how to provide 
gain-framed statements from two of the authors (B. A. Toll and 
A. Latimer). This training included review of gain-framed princi-
ples, role playing to develop skills, and discussion of how to imple-
ment the protocol in the NYSSQL setting. On January 27, 2008, 
specialists delivering standard-care messages received 4 hours of 
training on NYSSQL motivational interviewing principles. 
Specialists in both groups were paid $200 for the training, which 
was conducted after their usual work hours. Under the guidance of 
doctoral-level supervisors, all specialists in the gain-framed coun-
seling group were required to counsel a minimum of three pilot 
callers to demonstrate competency with the gain-framed mes-
saging protocol. All pilot calls were audiotaped so that supervisors 
could rate the tapes and certify specialists as adhering to the pro-
tocol (ie, ratings of at least a “5,” meaning “quite a bit,” on either 
gain-framed fi delity item during three telephone calls; possible 
scores were 1 = “not at all”; 2 = “a little”; 3 = “infrequent”; 
4 = “somewhat”; 5 = “quite a bit”; 6 = “considerably”; and 7 = “exten-
sively”) before being allowed to enroll smokers in the study. All 14 
specialists in the gain-framed condition were able to meet this 
threshold and were certifi ed to receive study callers. 

 After completion of their training, 28 specialists provided coun-
seling for 2032 smokers who called the NYSSQL by using the 
approach they had been trained to administer. To be eligible to 
enroll in the study, callers had to meet the following eligibility 
criteria: 1) a New York State resident of at least 18 years of age; 
2) English speaker; 3) a current smoker seeking quitting assistance 
for themselves; 4) not enrolled in the NYSSQL extended callback 
program, which was intended for Medicaid benefi ciaries or the 
uninsured; and 5) not enrolled in any other special cessation pro-
grams through another source (eg, their insurance company, hos-
pital, or county health department). The exclusion of Medicaid 
and uninsured clients and those receiving extra cessation services 
through a different provider agency was intended to limit the study 
to those receiving the same standard of cessation assistance. 

 To ensure translatability, this study conformed as much as pos-
sible to the standard practices of the NYSSQL. Consistent with 

these practices, all callers received an initial intake telephone call 
that included medical screening for a 2-week starter pack of nico-
tine replacement therapy containing patches, gum, or lozenges and 
a free mailing that included the NYSSQL’s  Break Loose!  stop 
smoking booklet and smoking cessation tip sheets. This telephone 
call included a secure web-based structured interview and coun-
seling session; at the time the study was conducted, this call aver-
aged approximately 12 minutes. All callers also received a 2-week 
follow-up telephone call that included counseling and assessed 
smoking status and receipt of medication (for those who were 
medically eligible). We did not attempt to control for the time of 
each of the specialists ’  calls. Because of the high call demand of this 
busy service (last year, the NYSSQL received more than 279   000 
incoming calls), all quitline specialists, including those partici-
pating in the study, were under a great deal of pressure to keep all 
calls brief. Thus, we believed that the structure of the quitline 
service created a natural control for call length. 

 The primary outcomes were fi delity to treatment condition, 
quitting for at least 24 hours (which was measured as part of a 
standard 2-week follow-up call to clients), and point prevalence 
abstinence (ie, quitting over a specifi ed time period) in the last 
7 days (which was measured at 3 months after the intake call). 
The 3-month follow-up interview was conducted by an inde-
pendent survey group that was blinded to subject assignment to 
gain-framed or standard-care counseling groups. We hypothe-
sized that specialists in the gain-framed counseling group would 
provide a statistically signifi cantly higher level of gain-framed 
messages and that smokers who received counseling from such 
specialists would have higher rates of abstinence from cigarette 
smoking. 

 Specialists provided written permission for study involvement. 
Callers provided verbal informed consent to participate in all three 
telephone-based interviews (ie, intake, 2-week follow-up, and 
3-month follow-up interviews). The Institutional Review Boards 
of the Roswell Park Cancer Institute and the Yale University 
School of Medicine approved this study. 

 Enrolled callers received additional assessment questions in-
cluded in their interviews (described below). Callers randomly 
assigned to the gain-framed group were exposed to gain-framed 
counseling statements and received newly developed, exclusively 
gain-framed NYSSQL printed materials by mail. Sample pages 
from the original and exclusively gain-framed  Break Loose!  booklets 
are presented in  Figure 1 . The booklet and all other printed mate-
rials were replications of original NYSSQL materials, except for 
the reframed text and images. We used the NYSSQL graphic de-
signer and printer to ensure fi delity of replication of printed 
materials.     

 Each intake call with gain-framed counseling statements began 
with the initial question, “What benefi ts do you expect to get from 
quitting smoking?” Specialists would personalize the gain-framed 
statements made by the caller. For instance, if the caller stated that 
he or she expected to live longer and save money, the specialist 
would refl ect this response back immediately and refer to it at later 
points in the conversation as well. Additional examples of typical 
gain-framed counseling statements include “The benefi ts of quit-
ting smoking begin immediately, and by quitting smoking now, 
you are greatly reducing your risk of health problems”; “Studies 
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 Table 1  .    Typical gain-framed messages in the print interventions and corresponding loss-framed messages in standard NYSSQL print 
materials *   

  Gain-framed message Loss-framed message  

  If you quit smoking you will be more likely to resist colds and flu  . . . Smokers are more likely to get colds and flu  . . .  
 Children not exposed to secondhand smoke are less likely to 
 get  . . .  pneumonia, bronchitis, ear infections, severe asthma  . . . 

Children exposed to secondhand smoke are more likely to get  . . .  
 pneumonia, bronchitis, ear infections, severe asthma  . . .  

 Stopping smoking can be like riding a roller coaster — but with many 
 more ups than downs.

Stopping smoking can be like riding a roller coaster — there will be 
 some ups and downs. 

 Nicotine does NOT cause cancer. Cigarette smoke does. By 
 quitting, you stop inhaling harmful tobacco smoke.

Nicotine does NOT cause cancer. Cigarettes cause cancer because 
 you inhale the dirty tobacco smoke.  

  *   Gain-framed messages can focus on attaining a desirable outcome or not attaining (avoiding) an undesirable outcome, both beneficial. Loss-framed messages can 
emphasize attaining an undesirable outcome or not attaining (avoiding) a desirable outcome, both costs.   

  
  Figure 1  .    Sample pages   .  A ) Page from the New York State Smokers ’  Quitline (NYSSQL)  Break Loose!  original guide.  B ) Page from the exclusively gain-
framed NYSSQL  Break Loose!  guide. All loss-framed messages were either reframed to be gain-framed messages (eg, “The most common diseases 
caused by smoking are” became “By quitting smoking you can prevent these common diseases”) or deleted (eg, the black lung was removed).     

show that smokers who take nicotine replacement medication are 
more successful in quitting than smokers trying to quit without 
medication”; “People who successfully quit smoking often report 
becoming more confi dent in trying to achieve other important 
goals in their lives that they may have been delaying because of 
their smoking (eg, starting to exercise)”; and “Calling us is a step 
toward achieving the benefi ts of a smoke-free lifestyle.” These and 
other gain-framed statements were programmed into the web-
based structured interview as pop-up bubbles that appeared when 
specialists in gain-framed counseling moved their cursor over 
items in the interview. Examples of gain-framed print statements, 
including the corresponding loss-framed statements that were 
altered, are presented in  Table 1 .     

 During the 4-month treatment phase of the study, specialists in 
both counseling groups (gain-framed and standard-care) received 
weekly supervision by telephone from a doctoral-level supervisor 
at Yale University. For specialists in the standard-care counseling 
group, this call was conducted in a group format; and for specialists 
in the gain-framed counseling group, this call was conducted on a 
one-on-one basis. Specialists in the standard-care counseling 
group discussed general topics that were related to standard-care 

issues (eg, helping pregnant smokers to quit). For specialists in the 
gain-framed counseling group, these supervision sessions were 
intended to help ensure a high level of adherence to the gain-
framed protocol, and they included written and verbal feedback 
regarding one audiotape rating worksheet per week. These work-
sheets included adherence ratings of gain-framed items (achieving 
benefi ts and avoiding negative consequences), standard quitline 
items (assessing current smoking, assessing quit attempts, assessing 
medication use, and assessing intentions to quit smoking), and 
gain-framed inconsistent items (incurring costs and avoiding posi-
tive consequences), all of which were rated on a seven-point scale: 
1 = “not at all”; 2 = “a little”; 3 = “infrequent”; 4 = “somewhat”; 
5 = “quite a bit”; 6 = “considerably”; and 7 = “extensively.” All spe-
cialists in this study were paid $25 per supervision telephone call.  

  Assessments: Demographic Characteristics, Manipulation 

Checks, Fidelity Assessment, and Specialist Satisfaction 

 Demographic characteristics were collected during the initial tele-
phone call. In this telephone call, enrolled callers completed a 
standard NYSSQL questionnaire by providing demographics and 
their personal smoking history. 
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 Manipulation checks were conducted at the end of the intake 
telephone call, in which all callers were asked to answer two ques-
tions that evaluated the content of the telephone call. First, callers 
rated whether the telephone call focused on the benefi ts or the 
costs of smoking cessation on a scale of 1 – 5 (where 1 = “It focused 
heavily on the benefi ts of quitting smoking”; 2 = “It focused some-
what on the benefi ts of quitting smoking”; 3 = “It neither focused 
on the benefi ts of quitting or the costs of smoking”; 4 = “It focused 
somewhat on the costs of continuing to smoke”; and 5 = “It 
focused heavily on the costs of continuing to smoke”). Second   , the 
overall tone of the telephone call was rated on a scale of 1 – 5 (where 
1 = “extremely negative”; 2 = “somewhat negative”; 3 = “neither 
positive or negative”; 4 = “somewhat positive”; and 5 = “extremely 
positive”). Previous framing studies have used these measures and 
shown empirically that they are sensitive to differences in message 
framing ( 25 ). We also hypothesized that there would be no differ-
ence between the two groups at the 2-week follow-up on satisfac-
tion with their initial contact with the quitline or their duration of 
engagement with the written materials. Satisfaction with their 
initial contact with the quitline was measured on a scale of 1 – 4 
(where 1 = “very satisfi ed”; 2 = “mostly satisfi ed”; 3 = “somewhat 
satisfi ed”; and 4 = “not at all satisfi ed”). Duration of engagement 
with the written materials was measured on a scale of 0 – 3 (where 
0 = “0 minutes”; 1 = “1 to 10 minutes”; 2 = “10 to 20 minutes”; 
and 3 = “more than 20 minutes”). 

 Fidelity of counseling delivery was tested through ratings of the 
audiotapes made of the interviews. Eight independent tape raters, 
who were blind to the study hypotheses, rated a random sample of 
approximately 20% of all tapes (400 tapes divided into 50 tapes per 
rater that were posted onto a secure password-protected web site). 
The raters used a validated adherence system that evaluated dis-
criminability (ie, the capacity to discriminate) between the two 
types of counseling in the use of two gain-framed statement items 
(ie, achieving benefi ts and avoiding negative consequences) and 
four standard quitline interview items (ie, assessing current 
smoking, assessing quit attempts, assessing medication use, and 
assessing intentions to quit) ( 30 ). Raters assessed these items by use 
of a seven-point scale regarding adherence (where 1 = “not at all”; 
2 = “a little”; 3 = “infrequent”; 4 = “somewhat”; 5 = “quite a bit”; 
6 = “considerably”; and 7 = “extensively”). A reliability sample of 
10 tapes revealed a high level of interrater reliability by use of 
the model for random effects by Shrout and Fleiss ( 31 ) (range 
of mean intraclass correlation coeffi cient estimates for all six 
items = .87 – .99). 

 Finally, we hypothesized that the training would not decrease 
specialists ’  satisfaction with their job. To test this hypothesis, at 
baseline and after the fi nal smoker was enrolled in the smoking 
cessation study, we asked specialists: “How satisfi ed are you with 
the current coaching services that you have been providing?” This 
item was rated on a scale of 1 – 4 (where 1 = “Not at all satisfi ed”; 
2 = “somewhat satisfi ed”; 3 = “mostly satisfi ed”; and 4 = “very 
satisfi ed”).  

  Outcome Measures 

 We analyzed treatment fidelity and smoking cessation as primary 
outcomes. The treatment fidelity outcome examined was the dif-
ference in ratings of frequency of gain-framed statements between 

the two types of counseling. Two primary smoking cessation out-
comes were examined: 1) quitting for 24 hours at the 2-week 
follow-up and 2) point prevalence abstinence (ie, quitting over a 
specified time period) over the last 7 days at the 3-month fol-
low-up. Abstinence from smoking was defined as self-reported 
abstinence (no smoking, not even a puff) during the specified treat-
ment period after quitting. For all intention-to-treat analyses, in 
accordance with the conservative standard in the field and other 
large-scale smoking cessation studies ( 32  –  35 ), enrolled callers who 
dropped out were considered to be smoking. 

 The secondary outcomes included quit attempts, medication 
adherence, and positive health expectancies. At the 2-week fol-
low-up, all callers were asked to answer whether they attempted to 
quit smoking in “yes” or “no” format ( 36 ). For the intention-to-
treat analysis of this variable, we considered those who we were 
unable to reach for a follow-up call to have not made a quit attempt. 
Enrolled callers were asked how much medication (number of 
patches, pieces of gum, or number of lozenges) they had used so 
that medication adherence could be assessed ( 37 ). A single item was 
used to measure positive health expectancies at the time of the base-
line call and the 3-month follow-up. All callers were asked to rate 
how likely they thought the statement, “I will be healthier,” would 
be if they stopped smoking on a scale of 1 – 7 ( 38 ) (where 1 = “no 
chance”; 2 = “very unlikely”; 3 = “unlikely”; 4 = “moderate chance”; 
5 = “likely”; 6 = “very likely”; and 7 = “certain to happen”).  

  Statistical Analysis 

 The  �  2  tests and independent sample  t  tests, respectively, were 
used to analyze 1) manipulation check items and 2) differences in 
adherence between specialists in the gain-framed counseling group 
and those in the standard-care counseling group. Paired samples 
 t  tests were used to assess differences in specialists ’  satisfaction. 
Because of the small sample sizes for analyses regarding specialists ’  
satisfaction, Cohen  d  estimates ( 39 ) were also calculated. The 
distribution of the variables measuring specialists ’  adherence and 
satisfaction, both of which were measured on an ordinal scale, was 
checked and tested for normality, and any item with a skew index 
of greater than 3.0 or a kurtosis index of greater than 8.0 ( 40 ) was 
analyzed with a nonparametric test (Mann – Whitney test for ad-
herence and Wilcoxon signed-rank test for satisfaction). Baseline 
characteristics of the specialists and callers in the smoking cessa-
tion study were analyzed by use of  �  2  tests for categorical variables 
and a general linear model for continuous variables. Consistent 
with the standard in the field ( 32  –  35 , 41 , 42 ), no adjustments were 
made for multiple comparisons of multiple endpoints. To examine 
treatment effects, differences between groups in the smoking ces-
sation outcomes (ie, quitting for 24 hours at the 2-week follow-up 
and 7-day point prevalence abstinence at the 3-month follow-up) 
were analyzed by use of logistic regression, with gain-framed 
counseling compared with standard-care counseling in single re-
gression models. Analyses were conducted with both survey 
respondents and an intention-to-treat population. All callers who 
were enrolled at the initial intake telephone call were included in 
the intention-to-treat population. For secondary outcomes (ie, 
quit attempts at the 2-week follow-up, medication adherence at the 
3-month follow-up, and change in positive health expectancies 
from baseline to the 3-month follow-up), we analyzed categorical 
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outcomes by use of logistic regression and continuous outcomes by 
use of a general linear model. We used SPSS version 16.0 for 
Windows (SPSS, Inc, Chicago, IL) and SAS version 9.1 for 
Windows (SAS Institute, Inc, Cary, NC) to conduct all analyses. 
All statistical tests were two-sided.   

  Results 
  Specialist and Caller Characteristics 

 Twenty-eight NYSSQL specialists consented and were enrolled in 
the study. Because we had a larger sample of enrolled callers who 
received standard-care counseling than gain-framed counseling 
(ie, 1222 callers in the standard-care group and 810 in the gain-
framed group), we examined our recruitment and call-length data. 
We discerned that the recruitment rates (defined as the number 
who consented divided by number of eligible callers during the 
study time period) were similar in the standard-care group (mean = 
41.4% and median = 41%) and in the gain-framed group (mean = 
31.8% and median = 31%; mean difference = 9.7%, 95% confi-
dence interval [CI] =  � 2.7% to 22.1%;  P  = .12). We analyzed the 
length of calls in a random sample of 400 calls (this sample of calls 
was also used for the fidelity analyses below) and found that the 
time spent per call was statistically significantly longer in the gain-
framed group (n = 200; mean = 14 minutes and 37 seconds) than 
in the standard-care group [n = 200; mean = 12 minutes and 8 sec-
onds;  t ( df  = 398) = 3.5; mean difference =  � 2 minutes and 
29 seconds, 95% CI =  � 3 minutes and 53 seconds to  � 1 minute 
and 5 seconds;  P  = .001]. Thus, the time available for specialists in 
the gain-framed counseling group to take calls was reduced by 
about 2.5 minutes per call compared with specialists in the standard-
care counseling group. However, the randomization procedure 
appeared to be effective in that the specialists in the two groups 
were similar in age, sex, ethnicity, and education level ( Table 2 ).     

 The fl ow of callers enrolled for smoking cessation treatment 
from initial screening to study completion is presented in  Figure 2 . 
Although we based our initial power estimates on a sample size of 
2500 callers (1250 callers per counseling group), which we antici-
pated being able to recruit in 3 months, recruitment was slower 
than anticipated, and we needed to end the study before accruing 
our entire sample so that other scheduled studies could be con-
ducted at the NYSSQL. Of the 9922 callers screened, 5013 were 
excluded because they did not meet inclusion criteria, 2877 
declined enrollment, and 2032 were enrolled in the study. As pre-
sented in  Table 3 , callers who declined enrollment were different 
from those who were enrolled on racial background, sex, caller 

 Table 2  .    Baseline specialist demographic variables  

  Variables

Gain-framed 

group (n = 14)

Standard-care 

group (n = 14)  P  *   

  Age, y (±SD) 30.1 (±8.1) 34.9 (±11.8) .23 
 % women 78.6 57.1 .23 
 % white 71.4 85.7 .36 
 % with bachelor’s degree 50 50 .68  

  *   Variables were analyzed with  �  2  tests for categorical variables and a general 
linear model for continuous variables. All statistical tests were two-sided.   

education, number of cigarettes smoked per day, and years smoked. 
Age was similar between these groups.         

 Therefore, the intention-to-treat sample was composed of 2032 
callers who consented to and were enrolled at the initial treatment 
telephone call and were randomly assigned to either the gain-
framed or standard-care counseling group. In this sample, there 
were no differences on demographic and smoking history variables 
between the treatment conditions ( Table 4 ). Follow-up data were 
obtained for 1027 (50.5%) of the 2032 enrolled callers at 2 weeks 
and 1286 (63.3%) at 3 months. There were no differences in 
follow-up rates by counseling group for either the 2-week or the 
3-month follow-up ( Table 4 ).      

  Manipulation Checks 

 In accordance with the objective of this study, differences emerged 
on specific manipulation check items. A higher proportion of callers 
who received gain-framed counseling rated the telephone call as fo-
cusing heavily on the benefits of quitting smoking (89.4%) than 
callers who received standard-care counseling (81.7%) [ �  2 ( df  = 4) = 23.1, 
 P  < .001]. This difference is similar in magnitude to our other mes-
sage-framing studies ( 25 , 26 ) that have shown statistically significant 
effects on smoking behavior. The overall tone of the telephone call 
was rated as extremely positive by a higher proportion of callers in 
the gain-framed counseling group (70.5%) than in the standard-care 
counseling group (52.2%) [ �  2 ( df  = 4) = 68.9,  P  < .001]. Consistent 
with our expectations, there were no differences between the groups 
on satisfaction with their initial contact with the quitline (for the 
gain-framed group, 92.4% = very satisfied; for the standard-care 
group, 91.4% = very satisfied;  P  = .32) or level of engagement with 
the written materials (for the gain-framed group, 37.8% read mate-
rials more than 20 minutes; for the standard-care group, 34.6% read 
materials more than 20 minutes;  P  = .55).  

  Fidelity Outcomes 

 As presented in  Table 5  and consistent with the hypotheses of this 
study, there were statistically significant differences between the 
two experimental counseling groups on the two gain-framed state-
ment items and no differences between the two counseling groups 
on the four standard quitline interview items. Specialists providing 
gain-framed counseling used gain-framed statements statistically 
significantly more frequently than those providing standard-care 
counseling as assessed with frequency ratings for the two types of 
gain-framed statements, achieving benefits and avoiding negative 
consequences (for achieving benefits, gain-framed mean frequency 
rating = 3.9 vs standard-care mean frequency rating = 1.4; mean 
difference =  � 2.5; 95% CI =  � 2.8 to  � 2.3;  P  < .001; for avoiding 
negative consequences, gain-framed mean frequency rating = 1.5 
vs standard-card mean frequency rating = 1.0; mean difference = 
 � 0.5; 95% CI =  � 0.6 to  � 0.3;  P  < .001). The gain-framed item, 
“avoiding negative consequences,” was the only item with positive 
skew and kurtosis (mean = 1.3; 95% CI = 1.2 to 1.4; skew = 3.0 [ie, 
most of the scores were below the mean]; kurtosis = 10.8 [ie, the 
distribution had a higher peak and heavier tails]). This    item 
remained statistically significantly different between groups 
when tested with a Mann – Whitney test (gain-framed mean rank 
statistic = 229.8, standard-care mean rank statistic = 171.3, and 
Mann – Whitney  U  statistic = 14  150;  P  < .001).      
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 Table 3  .    Baseline characteristics by caller enrollment  

  Variables

Enrolled 

(n = 2032)

Declined 

(n = 2877)  P  *   

  % white 76.7 73.1 <.001 
 % women 56.7 52.9 <.001 
 % with some college 
 education

25.2 23.4 <.001 

 No. of cigarettes smoked 
 per day (±SD)

20.1 (±11.1) 18.3 (±14.5) <.001 

 No. of years smoking 
 cigarettes (±SD)

26.0 (±14.3) 23.1 (±14.8) <.001 

 Age, y (±SD) 46.7 (±13.7) 46.2 (±14.4) .29  

  *   Variables were analyzed with  �  2  tests for categorical variables and a general 
linear model for continuous variables. All statistical tests were two-sided.   

  Specialist Satisfaction 

 Satisfaction was rated as higher than baseline for specialists in both 
the gain-framed counseling group [at baseline, mean satisfaction 
rating = 2.7; at end of enrollment, mean = 3.2; mean difference = 
 � 0.5; 95% CI =  � 0.9 to 0.0;  t ( df  = 10) = 2.2;  P  = .05;  d  = 0.8] and 
the standard-care counseling group [at baseline, mean satisfaction 
rating = 3.2; at end of enrollment, mean = 3.5; mean difference = 
 � 0.3; 95% CI =  � 0.6 to 0.0;  t ( df  = 11) = 2.3;  P  = .04;  d  = 0.7]. 
Analysis of the distribution of the data for these variables showed 
that neither was nonnormal (ie, neither skew nor kurtosis was 
above our prespecified cutoff values [which were skew greater than 
3.0 and kurtosis greater than 8.0]).  

  Smoking Outcomes 

 As presented in  Table 6 , a statistically significant effect favoring 
the gain-framed group as compared with the standard-care group 

  Figure 2  .    Flow of callers for smoking cessation 
treatment study. FUP = Follow-up; NYS = New 
York State.     

 Table 4  .    Baseline variables and study follow-up rates of callers 
enrolled and counseled  

  Variables

Gain-framed 

group (n = 810)

Standard-care 

group (n = 1222)  P  *   

  % white 79.6 75.8 .19 
 % women 59.1 55.2 .08 
 % graduated from 
  high school

32.8 33.4 .09 

 Age, y (±SD) 47.2 (±13.4) 46.4 (±13.9) .20 
 No. of cigarettes smoked 
  per day (±SD)

20.1 (±11.2) 20.1 (±11.0) .98 

 No. of years of smoking 
  cigarettes (±SD)

26.7 (±13.8) 25.5 (±14.6) .07 

 Follow-up data obtained 
     2-wk follow-up, % (No.) 52.3 (424) 49.3 (603) .19 
     3-mo follow-up, % (No.) 64.7 (524) 62.4 (762) .29  

  *   Variables were analyzed with  �  2  tests for categorical variables and a general 
linear model for continuous variables. All statistical tests were two-sided.   

Assessed for eligibility at baseline (N = 9922)
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Clients who declined
enrollment into study:

(n = 2877) 
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(n = 2032)

Allocation
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gain frame
(n = 810)

Allocated to
standard care
(n = 1222)  

Follow-up :PUF keew-2 detelpmoC
n 306=
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n 267=

Number analyzed: n = 1222
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n 424=
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n 425=

Number analyzed: n = 810

was found for 24-hour abstinence in the 2-week follow-up survey 
( P  < .001; Wald statistic = 19.8;  df  = 1; n = 1027; 99 [23.3%] of the 
424 in the gain-framed group vs 76 [12.6%] of the 603 in the 
standard-care group; odds ratio [OR] = 2.1; 95% CI = 1.5 to 2.9). 
The difference at the 3-month survey follow-up for 7-day point 
prevalence abstinence was not statistically significant ( P  = .48; 148 
[28.4%] of the 522 in the gain-framed group vs 202 [26.6%] of the 
760 in the standard-care group). Outcomes that were based on an 
intention-to-treat analysis revealed generally lower quit rates but 
paralleled survey respondent outcomes (24-hour abstinence at the 
2-week follow-up:  P  < .001; Wald statistic = 21.5;  df  = 1; n = 2032; 
99 [12.2%] of the 810 in the gain-framed group vs 76 [6.2%] of the 
1222 in the standard-care group; OR = 2.1; 95% CI = 1.5 to 2.9; 
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and 7-day point prevalence abstinence at the 3-month follow-up: 
 P  = .31, 148 [18.3%] of the 810 in the gain-framed group vs 202 
[16.5%] of the 1222 in the standard-care group).      

  Quit Attempts, Medication Adherence, and Expectancies 

 A survey respondent analysis showed that statistically significantly 
more callers in the gain-framed group than in the standard-care 
group made an attempt to quit smoking, as determined by self-
report at the 2-week follow-up survey ( P  < .001; Wald statistic = 
28.6;  df  = 1; n = 1027; 132 [31.1%] of the 424 in the gain-framed 
group vs 101 [16.7%] of the 603 in the standard-care group; OR = 
2.2; 95% CI = 1.7 to 3.0) ( Table 6 ). Consistent with the smoking 
outcomes, intention-to-treat analysis of quit attempts showed a 
lower rate of attempts but paralleled the survey respondent out-
come ( P  < .001). When surveyed at the 3-month follow-up, callers 
in both groups reported use of a similar number of nicotine re-
placement therapy products (ie, the numerical value representing 
the number of patches, pieces of gum, or number of lozenges) (n = 
1231; in the gain-framed group, mean = 26.9 patches, gum, or 
lozenges; and in the standard-care group, mean = 30.6 patches, 
gum, or lozenges; mean difference = 3.7; 95% CI =  � 2.6 to 9.9; 
 P  = .25), indicating no differences in medication adherence 
between the counseling groups. When examining change in scores 
from baseline to the 3-month follow-up, callers in the gain-framed 

group had statistically significantly higher expectancies that they 
would be healthier (n = 500 in the gain-framed group; mean rating 
of likelihood of being healthier = 0.2) than those in the standard-
care group [n = 702 in the standard-care group; mean rating 
of likelihood of being healthier = 0.1; mean difference =  � 0.1; 
95% CI =  � 0.3 to 0.0;  F ( df  = 1) = 5.3;  P  = .02].   

  Discussion 
 The fidelity outcomes from this study suggest that quitlines can 
train their staff to deliver gain-framed counseling in a consistent 
fashion. Smokers who spoke with a specialist who received the 
gained-framed training and ongoing supervision had slightly 
better smoking cessation outcomes than those who spoke with a 
specialist who received standard-care training and ongoing super-
vision. Moreover, there were no differences in callers ’  ratings of 
satisfaction with NYSSQL services between the study groups, and 
specialists ’  ratings of satisfaction were not negatively affected as 
well. Although the findings from this study need to be replicated 
and validated by the NYSSQL and other quitlines, they support 
the hypothesis that quitlines can improve their services by imple-
menting relatively straightforward training programs for telephone 
staff. Future studies should explore the application of different 
counseling techniques that might boost cessation outcomes by 

 Table 5  .    Mean adherence ratings of specialists in gain-framed and standard-care counseling groups *   

  Type of message and items

Mean score  

Mean 

difference

95% CI of 

mean difference

Statistics  †     

 Gain-framed 

group

Standard-care 

group  t  P   

  Gain-framed 
     Achieve benefits 3.9 1.4  � 2.5  � 2.8 to  � 2.3 20.1 <.001 
     Avoid negative consequences 1.5 1.0  � 0.5  � 0.6 to  � 0.3 7.1 <.001 
 Standard-care 
     Assess current smoking 4.5 4.4 0.1  � 0.5 to 0.3 0.5 .62 
     Assess quit attempts 2.9 2.9 0  � 0.1 to 0.2 0.5 .62 
     Assess medication use 2.9 2.9 0  � 0.3 to 0.2 0.1 .94 
     Intentions to quit smoking 3.8 3.8 0  � 0.3 to 0.2 0.2 .82  

  *   All ratings were made on a seven-point Likert scale (1 = “not at all”; 2 = “a little”; 3 = “infrequent”; 4 = “somewhat”; 5 = “quite a bit”; 6 = “considerably”; and 
7 = “extensively”), with higher values indicating higher levels of adherence. There were 400 specialists in this analysis (200 per group). The gain-framed messages 
focused on attaining a desirable outcome (eg, living longer) or not attaining (or avoiding) an undesirable outcome (eg, reduced risk of health problems), both benefits 
of quitting smoking. CI = confidence interval.  

   †    All independent samples  t  tests had 398  df . All statistical tests were two-sided.   

 Table 6  .    Quit attempts and smoking cessation for gain-framed and standard-care counseling groups *   

  Outcome Sample size, No.

% gain-framed group 

(No. quit attempt or 

abstinent/No. responded 

to follow-up survey)

% standard-care group 

(No. quit attempt or 

abstinent/No. responded 

to follow-up survey) OR (95% CI)  

  Quit attempt 1027 31.1 (132/424) 16.7 (101/603) 2.2  †   (1.7 to 3.0) 
 24-h abstinence at 2-wk follow-up 1027 23.3 (99/424) 12.6 (76/603) 2.1  †   (1.5 to 2.9) 
 7-d abstinence at 3-mo follow-up 1282 28.4 (148/522) 26.6 (202/760) 1.1 (0.9 to 1.4)  

  *   Callers in the gain-framed counseling group received counseling and printed materials with statements and messages regarding the benefits of quitting. Callers 
in the standard-care counseling group received counseling and printed materials with statements and messages regarding both the costs of smoking and the 
benefits of quitting. CI = confidence interval; OR = odds ratio; both from logistic regressions.  

   †     P  < .001. All statistical tests were two-sided.   
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using rigorous procedures to monitor treatment fidelity ( 30 , 43  –
  45 ). For instance, although virtually all quitlines use some type of 
motivational interviewing or cognitive behavioral counseling strat-
egies ( 11  –  15 ), the effectiveness of these techniques in a quitline 
setting has not been tested empirically. 

 In this study, consistent with previous fi ndings ( 25 ) from our 
smoking cessation clinical trial testing message framing to aug-
ment bupropion SR, we observed an initial statistically signifi cant 
increase in quit rates at 2 weeks but this difference was no longer 
statistically signifi cant at the 3-month follow-up. In accordance 
with our hypotheses, we found a statistically signifi cant increase in 
positive health expectancies over time for callers in the gain-
framed group, indicating that the gain-framed intervention did, in 
fact, affect smokers ’  expectations about quitting in the intended 
manner. 

 The fact that the difference in quit rates at 3 months was no 
longer statistically signifi cant might be explained by the low inten-
sity of the gain-framed intervention. To ensure that the study was 
truly translational, the gain-framed counseling intervention con-
formed to the brief nature of the NYSSQL standard-care interven-
tions, but this brevity might have attenuated our results. Multiple 
messages may be necessary for longer-term impact ( 46 ). Our use 
of the dichotomous primary smoking cessation outcomes (ie, yes 
or no at 2 weeks and 3 months) should also be considered as a 
possible measurement constraint. Several of our previous studies 
( 25 , 26 , 28 ) that showed a benefi t of gain-framed messages used 
continuous variables as primary or secondary endpoints. For 
instance, Schneider et al. ( 26 ) found a decrease in number of ciga-
rettes smoked among participants who were exposed to gain-
framed messages, and Steward et al. ( 28 ) found higher intentions 
to quit among participants who received gain-framed messages. 
Toll et al. ( 25 ) found that time to fi rst cigarette was more sensitive 
to message-framing effects than the primary cessation outcomes, 
both of which were categorical. Indeed, we found that our contin-
uous secondary outcome of expectancy ratings showed statistically 
signifi cant differences favoring the gain-framed counseling. Given 
the brevity of quitline calls and the pressure to have very brief as-
sessments, we did not include a more comprehensive continuous 
outcome, such as time to fi rst cigarette. Consequently, future quit-
line studies should consider including brief measures of time to 
fi rst cigarette. Although it may not be possible to use a time-
intensive calendar method, such as the timeline follow back in 
which every day of smoking is documented ( 47 ), callers could be 
asked the date of their fi rst cigarette, so that time to fi rst cigarette 
could be calculated. 

 The initial advantage that we found for gain-framed smoking 
cessation messages might be prolonged in a real-world setting with 
additional electronic interventions implemented at multiple time 
points (eg, biweekly or monthly follow-up text messaging or tele-
phone calls). This type of intervention would allow for further 
research on more intensive gain-framed messaging without dis-
rupting the actual operations of the NYSSQL or other quitlines. 
Additionally, by standardizing message delivery, the intervention 
could provide more consistent, and perhaps higher quality, coun-
seling than is available in some settings ( 48 ). Recent research 
conducted on automated delivery of smoking cessation services 
appears to be promising. For instance, it has been found that text 

messaging ( 49 , 50 ), interactive voice response ( 51 ), and some com-
bination of these services ( 52 ) improve rates of quitting. Thus, we 
suggest that future studies should attempt to improve on the short-
term advantage found in this study by adding some type of auto-
mated system that delivers gain-framed smoking cessation 
messages. This addition may prove to be a cost-effective alterna-
tive to hiring additional staff. 

 A recent review ( 53 ) suggests that for nicotine replacement 
therapy to have the greatest impact on tobacco control and public 
health, increases in quit attempts and nicotine replacement therapy 
adherence are needed. Thus, it is encouraging that callers who 
received the gain-framed intervention were more likely to make a 
quit attempt. However, consistent with our previous message 
framing and bupropion study ( 25 ), in which targeted gain-framed 
statements aimed at medication use did not improve adherence 
with bupropion, we found that gain-framed statements that specif-
ically targeted nicotine replacement therapy use did not result in 
improved nicotine replacement therapy adherence for those in the 
gain-framed counseling group. Thus, now there are two studies 
[( 25 ) and this study] showing no relationship between message 
framing and adherence to smoking cessation medication. 

 The specialists in the gain-framed group provided 2.5 minutes 
of additional counseling on average compared with those in the 
standard-care group. Previous research on number of minutes of 
smoking cessation counseling has been mixed, with one meta-
analysis reporting a benefi t for longer interactions ( 54 ) and an-
other reporting no effect ( 55 ). Whether or not the increases in quit 
rates that we found in this study are attributable to an increase in 
counseling minutes or to gain-framed messaging, researchers and 
policy makers need to weigh whether the additional time required 
for gain-framed counseling is worth the small increases in quit 
rates observed in this study. Although the 10% advantage in quit 
rates found at 2 weeks had diminished to a little less than 2% at 
3 months, some have argued that even a 2% advantage would be 
clinically meaningful ( 56 ), especially in the context of a large-scale 
cessation program. Of course, the goal of interventions should be 
to achieve the highest quit rates possible for the most meaningful 
health gains (eg, additional years of life). 

 The study has several strengths. These include random assign-
ment of specialists to gain-framed or standard-care counseling 
groups; robust attention controls for counseling intervention; and 
specialist supervision across counseling groups, large sample size, 
and translatability of fi ndings. 

 The study has several potential limitations. The limitations 
include in    addition to the low intensity of the gain-framed inter-
vention and use of dichotomous primary smoking outcomes, dif-
ferent levels of supervision (ie, individual supervision for the 
gain-framed counseling group and group supervision for the 
standard-care counseling group) and low follow-up rates. However, 
the follow-up rates that we observed are consistent with many 
large-scale rigorous quitline studies conducted by our group 
( 36 , 57 , 58 ) and others ( 11 , 12 ). The callers who enrolled in this 
study, compared with those who declined, were more likely to be 
female, higher educated, and white and to have smoked more cig-
arettes for a longer time period. Hence, generalizability is limited 
to callers who have similar characteristics. The fact that gain-
framed counseling specialists spent approximately 2.5 minutes 
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longer per call than standard-care counseling specialists, a statisti-
cally signifi cant difference, might account for the differences in 
smoking cessation effects between the two groups. However, as 
described above, results for minutes per session from meta-analyses 
have been mixed ( 54 , 55 ). Finally, consistent with the standard in 
the fi eld of smoking cessation research, no adjustments were made 
because of multiple comparisons ( 32  –  35 , 42 , 59 ). 

 The fi delity outcomes from this study should encourage quit-
lines to test novel counseling strategies for their ability to increase 
smoking cessation rates and, thus, prevent cancer. Furthermore, 
gain-framed statements appear to be somewhat benefi cial in en-
hancing short-term smoking cessation and other secondary out-
comes, such as quit attempts and positive health expectancies. A 
higher rate of long-term smoking cessation was not obtained for 
callers who received the gain-framed intervention compared with 
the standard-care intervention. Given that long-term cessation is 
necessary to prevent cancer-related mortality and other tobacco-
induced diseases, future translational research should investigate 
how to extend the short-term effects that we observed in this study 
to long-term increases in smoking cessation rates.  
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