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Abstract  

Background:  Evidence supports the use of guided imagery for smoking cessation; however, 

scalable delivery methods are needed to make it a viable approach. Telephone-based tobacco 

quitlines are a standard of care, but reach is limited. Adding guided imagery to quitline services 

might increase reach by offering an alternative approach.  

Purpose: We developed and tested the feasibility and potential impact of a guided imagery-

based tobacco cessation intervention delivered using a quitline model. 

Methods:  Participants for this randomized feasibility trial were recruited statewide through a 

quitline or community-based methods. Participants were randomized to guided imagery 

Intervention Condition (IC) or active behavioral Control Condition (CC). After withdrawals, there 

were 105 participants (IC=56; CC=49).  The IC consisted of 6 sessions in which participants 

created guided imagery audio files. The CC used a standard 6-session behavioral protocol. 

Feasibility measures included recruitment rate, retention, and adherence to treatment. We also 

assessed 6-month quit rates and consumer satisfaction.  

Results:  Both the IC and CC protocols were feasible to deliver. We finalized protocols and 

materials for participants, coaches and study staff, and delivered the protocols with fidelity. We 

developed successful recruitment methods, and experienced high retention (6 months=81.9%) 

and adherence (all sessions=66.7%). Long-term quit rates (IC=27.9%; CC=38.1%) compared 

favorably to those of quitlines, and program satisfaction was high, suggesting that the protocols 

are acceptable to smokers and may contribute to smoking abstinence. 

Conclusions: The guided imagery intervention is feasible and promising, suggesting that a 

fully-powered RCT to test the efficacy of the intervention is warranted.  
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Background 

Tobacco use remains the leading cause of preventable disease and death in the United 

States.[1] The vast majority (68%) of adult smokers want to quit, and more than 55% make a 

quit attempt in any given year.[2] However, most smokers (66%) attempt to quit on their own 

and only 10% quit successfully.[2] Novel approaches are needed to reach and assist tobacco 

users to quit. One such approach is the use of guided imagery. Guided imagery uses enhanced 

visualization to achieve desired goals and outcomes, and evidence supports its use for smoking 

cessation.[3-6] However, other than our prior work using mobile app-based delivery,[3-9] guided 

imagery interventions have been delivered predominantly using an in-person approach. More 

scalable delivery methods are needed to make guided imagery a viable cessation approach. 

Little research has focused on how guided imagery can be delivered to smokers using remote 

or virtual methods.  

Telephone-based tobacco cessation quitlines are a standard of care for tobacco 

cessation.[10-13] The quitline infrastructure in the United States provides telephone cessation 

services to all 50 states plus Puerto Rico and Guam. Quitlines provide evidence-based care and 

according to the North American Quitline Consortium, had an average overall quit rate of 27.6% 

in 2017.[14] However, quitlines reach only 1-2% of smokers nationwide.[14] Adding an effective 

guided imagery intervention to quitline services might increase the reach of quitlines by 

appealing to tobacco users (including men and racial/ethnic minorities) who might not be 

interested in the quitline’s standard behavioral approach.  

The present study (Be Smoke-Free) was designed to develop and test the feasibility and 

potential impact of a guided imagery-based tobacco cessation intervention delivered using a 

quitline model. The goals of the randomized feasibility trial were to: 1) develop intervention 

protocols, patient, and training materials; 2) develop study protocols, procedures, and 

measures; 3) test the feasibility of the protocols and procedures; and 4) explore the potential 
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impact of the guided imagery intervention versus an active behavioral control. The study 

protocol was published previously.[15]  

The study was conducted in two phases: 1) Development. During this formative phase 

we developed and tested all intervention materials in conjunction with our Community Advisory 

Board, expert consultants, and focus testing with smokers. Details on the development process 

have been published elsewhere.[16]  2) Randomized Feasibility Trial. During this phase, we 

conducted a randomized feasibility trial in collaboration with the Arizona Smokers’ Helpline 

(ASHLine), the statewide quitline. This manuscript describes the results of the randomized 

feasibility trial phase of the project. 

 

Methods 

Study Overview 

The feasibility trial was conducted between 05/02/18 – 6/11/19 in Arizona. The study 

adheres to CONSORT guidelines for reporting clinical trials, was approved by the Institutional 

Review Board (Protocol # 1607731418A022), and study activities were monitored quarterly by 

an Independent Monitoring Committee (as required by the funding mechanism). Potential 

participants were eligible for the study if they were: daily smokers aged 18 or older; willing to 

receive telephone coaching; had a valid phone number and email address; and spoke English. 

Potential participants were excluded from the study if they: reported current schizophrenia; had 

used the ASHLine in the past 12 months; were currently receiving any form of tobacco 

cessation treatment; or refused to be randomized to one of the study conditions. Participants 

were recruited statewide through the ASHLine or community-based methods (e.g., earned 

media, social media, presentations at local community organizations, and flyers). Our goal was 

to recruit 100 participants, a sample size sufficient for assessing feasibility outcomes (our 

primary outcomes). We recruited participants through the ASHLine for four months and 
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conducted community recruitment for four months. The majority (67.7%) of participants were 

recruited through the ASHLine. Participants were screened for eligibility and consented into the 

project by study staff via telephone. Participants were automatically randomized to a guided 

imagery Intervention Condition (IC) or active behavioral Control Condition (CC) using a block 

randomization protocol programmed in Research Electronic Data Capture (REDCap; 

NCATS/NIH UL1TR000445).[15]  

Intervention and Control Condition Descriptions 

We created the Be Smoke-Free IC and CC protocols based on existing quitline services 

and input from our Community Advisory Board, consultants, and audience of interest.[16] In 

each condition, we developed a six-session protocol to be delivered over six weeks. The 

sessions focused on: 1) reasons for and benefits of quitting; 2) triggers for smoking and 

alternative strategies; 3) coping with cravings and withdrawal; 4) preparing for a quit day; and 5 

and 6) staying quit or recommitting to quit. Four weeks of nicotine patches (21 mg., 14 mg., 7 

mg) or nicotine lozenges (4 mg., 2 mg.) were offered to all participants. The IC focused on 

creating and using guided imagery audio files to visualize behavior change while CC utilized 

evidence-based behavioral techniques. Both study protocols were programmed into REDCap 

which the study “quit coaches” used to deliver the protocol and collect data on all intervention 

and control session activities. 

In the IC, one Masters-level (MPH) coach was trained to competency to work with 

participants to develop a guided imagery script in each session focusing on the weekly topic. 

The coach prompted the participant to identify situations that were most relevant to the topic, 

and elicited sights, sounds, smells, tastes, physical sensations, and emotions to create a vivid, 

evocative script. The coach and participant reviewed and revised the script during each session, 

and established a guided imagery practice schedule (e.g., once per day, seven days per week). 

After the session, the coach recorded the script as an electronic audio file (e.g., MP3) and sent 
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the file to the participant via email or text. The participant was instructed to listen to the audio file 

according to the established schedule as well as to make behavioral changes identified during 

the sessions. During most sessions, participants were given the opportunity to revise a 

previously developed script in addition to creating a new one.  

In the CC, the originally-hired coach failed to achieve competency. Due to time 

constraints, we used the services of four part-time, experienced quit coaches (e.g., Masters-

level, PhD-prepared, and/or Tobacco Treatment Specialists) throughout the duration of the 

study. The coaches worked with participants to identify behavioral skills relevant to each 

session’s topic, and to establish a schedule for practicing the skills. In each session, the coach 

and participant reviewed weekly progress, engaged in problem-solving activities to overcome 

barriers to quitting, and added new behavioral cessation strategies. The coaches assigned 

behavioral activities from the study-created project quit guide for participants to complete 

between sessions in addition to practicing behavioral skills.  

Coach Training, Competency, and Fidelity 

We created training programs for both IC and CC coaches. Coaches for both conditions 

received four hours of training in tobacco-specific information and general communication and 

coaching skills. Coaches then received eight hours of condition-specific training in the study 

protocol and either guided imagery or behavior change theory and related skills. The coaches 

engaged in role plays with JG, PG, UN and JA and received feedback. We developed 

standardized competency rating sheets for each session. Following the role plays, coaches 

were recorded while working with “standardized patients” and were rated by JG, PG and UN 

until they achieved at least minimum competency. Finally, we enrolled nine “user test” 

participants (participants meeting all the study criteria) who were assigned to either IC or CC. All 

sessions were recorded and reviewed and rated by JG, PG and UN, and both coaches received 

weekly individual supervision by JG. During the user test, the CC coach was unable to attain at 
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least minimum competency for all sessions and was replaced by four, part-time coaches with 

extensive experience in delivering behavioral tobacco cessation treatment.   

Intervention fidelity was monitored through standardized session protocols programmed 

into REDCap and session audio recordings. Each REDCap session protocol consisted of 

checklists, prompts, and text fields that all coaches were mandated to follow, review, and 

complete. Under the direction of JA, study staff monitored the completion of each session 

protocol in REDCap and prompted coaches to improve documentation, when necessary. 

Session recordings were monitored weekly by JG and PG, and feedback was provided to 

coaches during individual supervision.  

Assessments 

Self-reported tobacco use, guided imagery use, and attitudes towards quitting and 

guided imagery were assessed at baseline, 8-weeks and 6-months post-enrollment. 

Demographics and other tobacco-related data (e.g., home smoking bans, number of smokers in 

the home, tobacco dependence, etc.) were collected at baseline. For participants enrolled 

through the ASHLine, baseline data were collected by ASHLine staff and transferred 

electronically to the project REDCap system. For community recruits, data were collected in 

REDCap by study staff. Follow-up assessments were sent via text and/or email and 

administered online. Participants who did not complete assessments within one week were 

texted/emailed reminders. Participants who did not complete assessments within two weeks 

were called by study staff to complete the assessment via phone. Finally, participants who did 

not complete assessments within four weeks were given a “final option” to complete an 

abbreviated survey (7-day and 30-day tobacco use questions) via text.  We attempted to obtain 

biochemical verification, via salivary cotinine (a metabolite of nicotine) assay, of smoking 

abstinence at the 6-month assessment from all participants reporting 7-day abstinence. The 

remote biochemical verification procedure was carried out by study staff. Eligible participants 

were mailed a salivary cotinine strip and collection kit with instructions. Study staff contacted the 
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participants by text, email or phone to schedule a videoconference call to collect the saliva 

sample and interpret the results. During the videoconference calls, study staff verified the 

participants’ identity, instructed the participants in the collection protocol, witnessed the 

participant provide the sample, interpreted the results, instructed the participants to take a photo 

of the strip and text it to study staff, and recorded the results in REDCap (along with the photo).  

Analyses 

Summary statistics of baseline data were used to describe the study sample. Feasibility 

outcomes were summarized with means or proportions along with 95% confidence intervals 

(CIs). Satisfaction with the program, coaching, and guided imagery at 8 weeks were 

summarized with medians and interquartile ranges, as these Likert scaled data were skewed. 

Comparisons between the IC and CC groups on tobacco outcomes at 6 months were estimated 

with chi-squared tests or t-tests and reported as odds ratios (OR) or differences. Time spent per 

day on visualization or meditation/relaxation was modeled with mixed models using time 

categorically, and a random effect for participant. Comparisons between the IC and CC groups 

in the difference in change from baseline at 8 weeks and 6 months were carried out using 

contrasts within these models. In IC, we used logistic regression to investigate a “dose-

response” effect of adherence to the intervention on cessation, as measured by time spent on 

visualization or relaxation (as reported at 8 weeks). We compared baseline characteristics of 

those who dropped out or withdrew by 6 months and those who did not.  

 

Results 

As displayed in Figure 1 (CONSORT Diagram), after withdrawals, we obtained a sample 

of 105 (IC=56; CC=49).  
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Participant Characteristics 

As displayed in Table 1, participants were primarily female, non-married, non-Hispanic 

white, with higher than a high school education and a mean age of 48.5 and 51.6 years in the IC 

and CC arm respectively.  All participants smoked cigarettes (mean cigarettes per day of 15.3 

[SD=7.5] and 16.3 [SD=8.1]) and some also used e-cigarettes or vaped (23.2 and 16.3%, in IC 

and CC respectively). Participants in CC were less likely to be employed (36.7 versus 53.6%) 

and less likely to have insurance (34.7 versus 46.4%). About a third in each study arm reported 

income below the federal poverty level. Most (71.4 and 77.6%) had full smoking bans in their 

homes, and were the only smokers in the household (75.0% and 64.6%). At baseline, 

participants in both arms reported high social support, cravings, concerns about relapsing, 

motivation to quit and willingness to put effort into quitting. Confidence to quit, and beliefs that 

skills are effective to quit were slightly lower in IC.  

Feasibility 

As displayed in Table 2, our initial goal was to recruit 100 participants in 10 months. 

However, we were able to randomize 121 participants in 8 months. Of those, 16 withdrew from 

the study prior to the 8-week assessment. Of the 105 remaining participants, retention at 8 

weeks was 91.1% and 87.8% in the intervention and control arm, respectively; at 6 months, 

retention was 78.6% and 85.7%. Our retention rates exceeded our feasibility benchmarks of 

75%. The mean number of sessions and length of treatment were 4.9 sessions and 37.9 days 

for the intervention condition and 4.7 and 35.1 days for the control condition.  Our benchmark 

for program completion (six sessions) was at least 50%, which we exceeded with 64.3% 

(intervention) and 69.4% (control) attending all six sessions. We attempted to collect reasons 

from participants who did not complete all six sessions. The 8 participants who had fewer than 

six intervention condition coaching calls reported “personal issues” and “other” as the most 

common reasons. The 12 participants who had fewer than six control condition coaching calls 
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reported lack of time and feeling as if the sessions were not helpful or too stressful, in addition 

to personal issues.  A majority of participants practiced skills (imagery or behavioral, 

respectively) five or more times per week (67.9 and 81.6%), which also exceeded our 

benchmark of at least 50%. Among participants in the IC, the most listened-to audio file was the 

final script recorded in session 5 or 6 (“Being Smoke-Free”). We were not able to meet two of 

our benchmarks: website use (50%) and biochemical verification (75%), although we came 

close to meeting feasibility for website use (49.5%). We were able to complete biochemical 

verification with only 30.6% of participants. We were unable to contact 50.0% of participants. Of 

those who declined (19.4%), the most common reasons reported were started smoking again, 

lack of comfort in using technology, and distrust of providing a biological sample. In addition, the 

test strips we used (NicAlert®) malfunctioned and produced mainly false positives; thus, we were 

unable to accurately verify abstinence using this approach. 

Adherence 

Adherence to the intervention was measured at 8 weeks by self-reported time spent per 

day on visualization and relaxation/meditation “in the last week”. As seen in Table 3, adherence 

was similar between the arms at all time points, with the majority of participants reporting little to 

no use of guided imagery at baseline. On average, participants reported weekly practice of 10 – 

20 minutes at the 8-week assessment, and less than 10 minutes at the 6-month assessment. 

Self-reported use of relaxation/meditation was higher at baseline and 6 months (see Table 3).  

Satisfaction 

Participants in both arms were highly satisfied with the program, website and booklet, 

with median scores of 5 out of 5 for most of these measures (see Table 4). Coaching was also 

rated highly with median scores of 5 out of 5 for coach helpfulness, working as a team, and 

knowledge. Satisfaction with the guided imagery program was also high (5 out of 5 on all items), 

and participants rated guided imagery highly (4 out of 5) as an approach for quitting smoking.  
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Potential Impact 

Although not powered to test efficacy, we compared self-reported abstinence (7-day 

point prevalence and 30-day prolonged abstinence) at 6 months. As displayed in Table 5, self-

reported 7-day abstinence at 6 months was 34.1% and 50.0% for the intervention and control 

arm (OR = 0.52, 95% CI: 0.22, 1.23). The difference in 30-day cessation was similar; IC = 

27.9% vs. CC = 38.1% (OR = 0.63, 95% CI: 0.25, 1.57). There was no evidence of a difference 

between the arms in 30-day other tobacco use, home bans, confidence, support, cravings, self-

efficacy, concern about relapse (among quitters) or effort required. There was some evidence of 

a dose-response relationship on use of guided imagery on 7-day cessation, with an increase in 

cessation (estimated OR of 1.21 [95%CI:1.02, 1.45]) for each 5 times guided imagery was 

practiced. For the 5-point Likert scaled measure of time spent per day on visualization, the OR 

was 1.28 (95% CI: 0.72, 2.28), indicating that more time listening to the guided imagery audio 

files was related to higher cessation. Among those not able to quit, participants in the IC 

smoked fewer cigarettes than those in the CC (OR -2.1 95% CI: -6.4, 2.3).  

Missing Data/Dropout 

Completers (n=86) were compared with dropouts (persons lost to 6-month follow-up, 

n=19) on baseline characteristics, as shown in Table 6. Dropouts were less educated, below the 

federal poverty level, e-cigarette users and to allow smoking in the home than those retained. At 

baseline they performed more visualization than completers, but found it less logical. 

 

Discussion 

The results of this randomized feasibility study indicate that both the IC and CC 

protocols are feasible to deliver, and the continued study of guided imagery for tobacco 

cessation using a quitline model is warranted. We developed and finalized standardized 

protocols and materials for participants, coaches and study staff, obtaining iterative input from 
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our Community Advisory Board, consultants with expertise in tobacco cessation for diverse 

populations, ASHLine coaches and enrollment staff, and focus groups/individual interviews with 

diverse smokers. We developed training materials for coaches in both conditions, as well as 

ratings and standardized metrics for assessing coach competency and monitoring fidelity of 

protocol fidelity. Using these metrics, we were able to train all but one of the coaches to 

competency and maintained protocol fidelity over time.  

We developed successful methods for recruiting participants through a telephone 

quitline and at the community level. We surpassed our recruitment goals, and could have easily 

recruited more participants through the ASHLine. We “turned off” ASHLine recruiting periodically 

during the 4-month recruiting period because we did not have enough coaching staff to handle 

the participant volume. Through our community-based recruitment methods we were able to 

attract a slightly higher percentage of men and racial/ethnic minorities than through the 

ASHLine. However, community-based recruitment was more challenging and resulted in far 

fewer participants than through the ASHLine. We learned that targeted paid advertising and a 

comprehensive earned media campaign will be necessary to recruit participants in a larger-

scale study.  

Our study had high levels of retention. We had >90% retention at the 8-week follow-up 

and >80% at the 6-month follow-up assessment, which compares favorably to similar types of 

studies and far exceeds the 19.7 – 56% retention experienced by quitlines.[17] Although 

relatively low, we experienced differential withdrawal, with twice as many participants requesting 

to leave the study in the Control Condition versus the Intervention Condition. The majority of 

these withdrawals took place prior to or during the first treatment session. The primary reason 

reported for withdrawal was “changed mind” which suggests that guided imagery might have 

attracted the smoker to enroll in the program. Anecdotally, several Control Condition 

participants reported that they had wanted to be in the guided imagery program, and they also 
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reported more displeasure with the sessions than did intervention participants.   

We also found high levels of adherence, with 67% of participants attending all six 

sessions (mean = 4.8 sessions) and almost 83% of participants using nicotine replacement 

therapy, with no differences between conditions. Satisfaction with the program was high, with 

participants rating most items with the highest score (5 out of 5). This suggests that the 

protocols we developed for both conditions are acceptable to smokers and may contribute to 

smoking abstinence. 

Both conditions had quit rates that compare favorably to those of quitlines.[14] Although, 

the control condition had higher quit rates than the guided imagery condition, the confidence 

intervals are wide and could potentially indicate differences in either direction. We also found 

that participants in the guided imagery condition who did not quit were able to reduce the 

number of cigarettes smoked per day more than those in the control condition.   

Limitations 

Because the vast majority of participants were recruited through the ASHLine, we had a 

restricted pool from which to examine whether guided imagery would be more appealing to men 

and racial/ethnic minorities. However, we did recruit a slightly higher percentage of males and 

racial/ethnic minorities through our community recruitment activities than through the ASHLine. 

There may have been a confounding effect of coach experience on cessation outcomes. 

In the guided imagery condition, we had one Masters-level coach who was trained and achieved 

competency in delivering the guided imagery protocol, but had no previous experience in 

behavior change or tobacco cessation counseling. In the Control Condition, we employed four 

part-time experienced tobacco cessation coaches over the course of the project. These coaches 

had many years of training and experience in behavioral cessation counseling. We believe their 

expertise in helping tobacco users to quit may have affected the results, given the importance of 

experience and the therapeutic alliance.  
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We also experienced challenges in obtaining biochemical verification of abstinence. 

Participants were reluctant to provide biological samples, and the test we used produced a high 

percentage of false positives (a problem noted by many tobacco researchers during this same 

time period). Therefore, we were unable to accurately biochemically verify tobacco abstinence. 

Finally, we were not powered to detect efficacy. Thus, the next step is to conduct a fully 

powered, randomized trial to establish efficacy. 

 

Conclusions 

Our study indicates that a telephone-based guided imagery intervention for tobacco 

cessation is feasible. In addition, the exploratory analyses suggest both the intervention and 

control conditions may be effective in producing abstinence rates that meet or exceed those of 

quitlines. We learned valuable lessons to apply to a future large-scale study. A fully powered, 

randomized clinical trial to test the efficacy of the guided imagery intervention is warranted.  
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Figure 1. CONSORT DIAGRAM 
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Table 1. Demographic and baseline characteristics.  

Baseline Characteristics 
Guided 
Imagery  
(n = 56) 

Control  
(n = 49) 

Values shown are n (%) unless otherwise noted 
Age (y), mean (SD) 48.5 (15.8) 51.6 (14.5) 

Male gender 20 (35.7) 16 (32.7) 

Married 13 (23.2) 15 (30.6) 

Non-Hispanic white  44 (78.6) 33 (68.8) 

Hispanic ethnicity 8 (14.3) 9 (18.8) 

Non-white, non-Hispanic 4 (7.1) 6 (12.5) 

> High school education 35 (62.5) 36 (73.5) 

Employment, full or part time 30 (53.6) 18 (36.7) 

No or low insurance  26 (46.4) 17 (34.7) 

Below federal poverty level 18 (32.1) 18 (36.7) 

Chronic health condition1 40 (71.4) 32 (65.3) 

Mental health condition 34 (60.7) 23 (46.9) 

Nicotine dependence (Fagerström), mean (SD) 4.0 (2.0) 4.3 (1.6) 

Cigarettes per day, mean (SD) 15.3 (7.5) 16.3 (8.1) 

Tobacco/nicotine products2 
    Cigarettes 
    E-cigarettes/vaping  
    Other nicotine products 

 

56 (100.0) 

13 (23.2) 

3 (5.4) 

 

49 (100.0) 

8 (16.3) 

0 (0) 

Smoking allowed in home 
   Full ban 
   Partial ban 
   No ban 

 

40 (71.4) 

7 (10.7) 

8 (14.3) 

 

38 (77.6) 

3 (6.1) 

8 (16.3) 

Other smokers in household  14 (25.0) 17 (35.4) 

Perceived social support, mean3 (SD) 4.0 (1.2) 3.7 (1.5) 

Craving, mean3 (SD) 4.4 (1.2) 4.7 (1.2) 

Concern about relapsing, mean3 (SD) 3.9 (1.2) 4.0 (1.2) 

Motivation to quit, mean3 (SD) 4.6 (0.7) 4.5 (0.8) 

Confidence to quit, mean3 (SD) 3.8 (1.0) 3.8 (1.1) 

Belief that skills are effective, mean3 (SD) 2.8 (1.1) 2.9 (1.1) 

Effort willing to put into quitting, mean3 (SD) 4.8 (0.6) 4.7 (0.6) 
1Asthma, COPD, hypertension, diabetes, cancer 
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2May add to more than 100%; Other = cigars, pipes, smokeless, hookahs, bidis 
3Likert response options ranged from 1 to 5, with 5 representing more positive scores, except 

craving, where response options ranged from 1 to 6, and higher values indicated stronger 

craving. 

 

Table 2. Feasibility Outcomes 

Outcome Value (%) 95% CI 
Feasibility 

criteria 
Feasible? 

Enrollment/Screening 

  Community 

  ASHLine 

  Total 

 

39/76 (51.3) 

82/871 (9.4) 

121/947 (12.8) 

 

39.6, 63.0 

7.6, 11.6 

10.7, 15.1 

 

Enroll 10 

participants 

per month for 

10 months 

 

Yes 

Withdrawal rates 

  Intervention 

  Control 

 

5/61 (8.2) 

11/60 (18.3) 

 

2.7, 18.1 

9.5, 30.4 

 

<20%  

 

Yes 

8-week retention rate, n (%) 

  Intervention 

  Control 

 

52 (92.9) 

44 (89.8) 

 

86.1, 99.6 

81.3, 98.3 

 

≥75% 

 

Yes 

6-month retention rate, n (%) 

  Intervention 

  Control 

 

44 (78.6)  

42 (85.7) 

 

67.8, 89.3 

75.9, 95.5 

 

≥75% 

 

Yes 

Length of treatment (days, mean) 

   Intervention 

   Control 

 

37.9 

35.1 

 

32.9, 43.0 

29.4, 40.9 

 

N/A 

 

Number of sessions (mean) 

   Intervention 

   Control 

 

4.9 

4.7 

 

4.4, 5.4 

4.1, 5.4 

 

N/A 

 

Attended 6 sessions, n(%) 

   Intervention 

   Control 

 

36 (64.3) 

34 (69.4) 

 

55.2, 80.5 

70.4, 92.9 

 

≥50% 

 

Yes 

Participants who practiced ≥ 5 

times/week, n (%) 

   Intervention 

   Control 

 

40 (67.9)  

38 (81.6) 

 

55.2, 80.5 

70.4, 92.9 

 

 

≥50% 

 

 

Yes 



18 
 

Participant web site use at least one 

time (IC and CC) 

 

52 (49.5) 

 

59.8, 78.1 

 

≥50%  

 

No 

Biochemical validation (n=36 eligible; 

n (%)) 

  Agreed  

  Completed 

  Declined/could not contact 

 

 

18 (50.0) 

11 (30.6) 

19 (52.8) 

 

 

32.9, 67.1 

16.3, 48.1 

35.5, 69.6 

 

 

 

≥75% 

 

 

 

No 

 

 

 

Table 3. Adherence: Time spent per day on visualization and relaxation/meditation in the last 
week. Response options were 1=Never, 2=Less than 10 minutes, 3=10-20 minutes, 4=21-30 
minutes, 5=More than 30 

Variable Guided Imagery Control 

Difference in 
change from 

baseline1 
(95% CI) 

p-value 

Imagery Mean 

(SD) 

Change from 

baseline 

Mean (SD) Change from 

baseline 

  

   Baseline 1.7 (1.2) - 1.7 (1.3) - -  

   8 weeks 3.0 (1.2) 1.22 2.7 (1.3) 0.94 0.29 (0.75, 

1.71) 

0.42 

   6 months 2.1 (1.2) 0.36 2.1 (1.3) 0.36 0.005 (-0.72, 

0.73) 

0.99 

Relaxation/ 

meditation 

      

   Baseline 2.5 (1.5) - 2.2 (1.6) - -  

   8 weeks 3.0 (1.3) 0.52  2.5 (1.5) 0.76 -0.23 (-1.02, 

0.55) 

0.05 

   6 months 2.6 (1.2) 0.13 2.8 (1.5) 0.59 -0.46 (-1.27, 

0.35) 

0.27 

1 Guided imagery - control 
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Table 4. Satisfaction at 8 weeks 
 Guided 

Imagery 
N = 51 

Control 
N = 43 

Program Satisfaction  Median (IQR)1 

  Overall satisfaction with program 5 (4, 5) 5 (4, 5) 

  How likely are you to recommend the Be Smoke Free program? 5 (5, 5) 5 (5, 5) 

  How helpful would you rate the website? 5 (4, 5) 5 (4, 5) 

  How helpful would you rate the booklet? 5 (4, 5) 4 (3.5, 5) 

Coaching    

How helpful would you rate the coaching sessions? 5 (4, 5) 5 (4, 5) 

My coach and I were able to work together as a team to develop a quit smoking 

plan 

5 (4, 5) 5 (4, 5) 

My coach knew a lot about how to help me quit smoking 5 (4, 5) 5 (4, 5) 

 N (%) 
Guided Imagery (n=51) Median 

(IQR)1 
N/A 

  How likely are you to continue using guided imagery? 5 (3, 5)  

  My coach knew a lot about guided imagery and explained it to me 

understandably. 

5 (5, 5)  

  My coach and I were able to work as a team to create my script and audio file. 5 (5, 5)  

  How confident are you in guided imagery for quitting? 4 (3, 5)  

  How logical does guided imagery for quitting seem? 4 (3, 5)  
1 IQR = interquartile range; Likert response options ranged from 1 to 5, with 5 representing more positive 

scores. 
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Table 5. Preliminary efficacy outcomes at 6 months: cessation, home smoking bans, confidence, 
social support, cravings, self-efficacy, effort. 

Variable 
Guided Imagery 

N = 44 
Control 
N = 42 

 

 N (%) N (%) OR (95% CI) 
7-day cessation (cigarettes) 15 (34.1) 21 (50.0) 0.52 (0.22, 1.23) 

30-day cessation (cigarettes) 12 (27.9) 16 (38.1) 0.63 (0.25, 1.57) 

30-day other tobacco use 4 (9.5) 7 (16.7) 0.52 (0.14, 1.95) 

Home bans (Full vs partial or no bans) 35 (62.5) 36 (73.5) 0.60 (0.26, 1.39) 

 Mean (SD) 1 Mean (SD) 1 Difference 
 (95% CI) 

How confident are you that you will be able to 

stay off of using tobacco for at least 24 hours? 

2.0 (1.2) 2.6 (1.2) -0.57 (-1.3, 0.13) 

At this present moment, how confident are you 

that you will be able to stay smoke-free? 

4.1 (1.1) 4.0 (1.2) 0.02 (-0.78, 0.82) 

How would you rate your support from others 

around you to quit tobacco and stay quit? 

3.2 (1.3) 3.6 (1.2) -0.47 (-1.0, 0.08) 

How much have you craved tobacco today? 2.1 (1.2) 2.2 (1.7) -0.14 (-0.83, 0.55) 

Non-quitters N = 26 N = 21  

Number of cigarettes smoked in last week 9.1 (6.1) 11.2 (9.0) -2.1 (-6.4, 2.3) 

If you stopped smoking cigarettes today, how 

concerned would you be that you might start 

smoking again? 

2.1 (1.0) 2.0 (1.0) 0.19 (-0.64, 0.68) 

How confident are you in your ability to quit 

smoking at this time? 

3.7 (1.3) 4.0 (1.2) -0.31 (-1.2, 0.56) 

How effective do you believe your skills are for 

quitting smoking at this time? 

4.4 (0.7) 4.1 (1.2) 0.30 (-0.30, 0.91) 

How much effort are you willing to put into 

quitting smoking at this time? 

4.8 (0.4) 4.9 (1.0) -0.06 (-0.32, 0.21) 

Quitters N = 15 N = 21  
How concerned are you that you might start 

smoking again? 

2.0 (1.0) 2.0 (1.0) 0.02 (-0.64, 0.68) 

How confident are you in your ability to stay 

smoke-free at this time? 

3.7 (1.3) 4.0 (1.2) -0.31 (1.30, -1.20) 

How effective do you believe your skills are for 

staying smoke-free at this time? 

4.4 (0.7) 4.1 (1.0) 0.30 (-0.33, 0.94) 
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How much effort are you willing to put into 

staying smoke-free at this time? 

4.8 (0.4) 4.9 (0.4) -0.06 (-0.32, 0.20) 

1 Likert response options ranged from 1 to 5, with 5 representing, for example, greater social support, concern, 

motivation, confidence, etc. Craving response options ranged from 1 to 6, and higher values indicated 

stronger craving. 

 

Table 6. Comparison of participants who dropped out versus those with 

those with 6-month follow-up.  Values shown are n (%) or mean (SD) unless 

otherwise noted. Bolded values show statistical significance. 

Baseline Characteristics Completers 

(n=86) 

Dropouts 

(n=19) 

Male gender 30 (34.9) 6 (31.6) 

Married 24 (27.9) 4 (21.1) 

Non-Hispanic white  66 (77.7) 11 (57.9) 

Hispanic ethnicity 13 (15.3) 4 (21.1) 

Non-white, non-Hispanic 6 (7.1) 4 (21.1) 

> High school education 64 (74.4) 7 (36.8) 

Employment, full or part time 38 (44.1) 10 (52.6) 

No or low insurance  33 (38.4) 10 (52.6) 

Below federal poverty level 29 (33.7) 13 (68.4) 

Chronic health condition1 58 (67.4) 14 (73.7) 

Mental health condition 46 (53.5) 11 (57.9) 

E-cigarettes/vaping  13 (15.1) 8 (42.1) 

Perceived social support2  3.9 (1.4) 3.8 (1.4) 

Smoking not allowed in home  67 (77.9) 11 (57.9) 

Other smokers in household  25 (29.1) 6 (33.3) 

 Mean (SD) 

Age (y) 51.6 (14.3) 45.6 (15.6) 
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Nicotine dependence (Fagerström) 4.0 (1.8) 4.4 (1.9) 

Cigarettes per day 16.0 (8.3) 15.0 (5.7) 

Craving2 4.5 (1.3) 4.7 (1.1) 

Concern about relapsing2 4.0 (1.2) 3.7 (1.3) 

Motivation to quit2 4.5 (0.8) 4.5 (0.6) 

Confidence to quit2 3.8 (1.0) 3.6 (1.4) 

Belief that skills are effective2 2.8 (1.1) 3.2 (1.0) 

Effort willing to put into quitting2 4.7 (0.6) 4.7 (0.6) 

Imagery visualization time2 1.6 (1.1) 2.4 (1.6) 

Imagery confidence2 3.7 (0.9) 3.4 (1.2) 

Imagery logical2 4.0 (0.9) 3.6 (0.8) 

Perceived support2 3.8 (1.4) 3.8 (1.4) 

1Asthma, COPD, hypertension, diabetes, cancer 

2Likert response options ranged from 1 to 5, with 5 representing, for example, 

greater social support, concern, motivation, confidence, etc. Craving response 

options ranged from 1 to 6, and higher values indicated stronger craving. Imagery 

visualization time response options were 1=Never, 2=Less than 10 minutes, 

3=10-20 minutes, 4=21-30 minutes, 5=More than 30 minutes 
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