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Abstract 

Background. Smokers with substance use disorders (SUD) smoke approximately 

four times more than the general population. Current efforts are focused on improving 

smoking cessation treatments for this population. Episodic future thinking (EFT), a 

novel intervention aimed at decreasing impulsive choice, has shown promising results 

for reducing cigarette demand in experimental settings. This feasibility study sought to 

examine the feasibility and preliminary EFT effects on delay discounting (DD) and 

nicotine intake reductions throughout treatment. Method. Smokers in substance use 

treatment (N=29; 75.9% males) received an 8-week cognitive-behavioral treatment 

(CBT)+EFT for smoking cessation. Feasibility was assessed through successful 

recruitment rates, retention, and adherence to treatment. Acceptability was measured as 

participants’ satisfaction. Non-parametric range tests were computed to analyze changes 

in continuous variables. Results. Among interested individuals, 42 (43.75%) met the 

inclusion criteria, and 29 entered the treatment program. Rate of treatment completion 

was 65.5% (19/29). Mean (SD) sessions attended were 7(1.11), and mean patient 

satisfaction rating with treatment was 8.83/10. Low compliance with EFT was 

observed, with 15.8% (3/19) of patients practicing at least 50% of the requested times. 

Conclusions. CBT+EFT is acceptable for the SUD population. However, some 

adjustments should be implemented to improve the adherence and feasibility of EFT, 

such as reducing the number of practices and temporal intervals in EFT events. Given 

the low sample size, and the absence of a control group, future larger scale trials are 

needed to elucidate EFT effects on DD and smoking cessation. 

Keywords: smoking cessation, episodic future thinking, substance use disorder, 

delay discounting  
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Highlights 

 EFT for smoking cessation is acceptable for individuals with SUD but presents 

low feasibility with this EFT protocol. 

 A larger scale study is feasible if several adjustments in the EFT component are 

made. 

 Results showed preliminary support for the effectiveness of CBT+EFT in 

reducing nicotine intake by 69.34% at post-treatment. 

 No pre-post changes in delay discounting were observed. 
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1. Introduction 

Nicotine dependence (ND) and substance use disorders co-occur at strikingly high 

rates. Of concern is that individuals with substance use disorder (SUD) smoke at much 

higher rates than those without SUD (63.34% for SUD vs. 14% for non-SUD) (Wang et 

al., 2018; Weinberger et al., 2018), they present more severe ND, and attain poorer 

treatment response as evinced by low abstinence rates (8.7% for SUD vs. 34.5% for 

non-SUD) (Apollonio, Philipps, & Bero, 2016; Secades-Villa, López-Núñez, Weidberg, 

González-Roz, Alons-Pérez, 2019). 

Cumulative research now recognizes the relevance of providing smoking 

cessation treatments to the SUD population (Derefinko, Salgado García, & Sumrok, 

2018; Knudsen, 2017), especially given that smoking abstinence is related to long-

lasting sobriety from alcohol and illicit drugs (McKelvey, Thrul, & Ramo, 2017; 

Thurgood, McNeill, Clark-Carter, & Brose, 2016). In this arena, several 

pharmacotherapies (e.g., varenicline and bupropion) (Stein et al., 2013; Winhusen et al., 

2014) and behavioral interventions [e.g., contingency management (CM) or cognitive-

behavioral therapies (CBT)] have demonstrated efficacy in facilitating smoking 

abstinence (Rohsenow et al., 2015; Thurgood et al., 2016).  

 CBT is one of the most effective psychological treatments for smoking cessation 

in a range of populations (see e.g., Beckham et al., 2018; Çelik & Sevi, 2020; Cooney et 

al., 2017; Fiore et al., 2008; Vinci, 2020). However, abstinence rates remain moderate, 

ranging from 6% to 28% (Stead, Carroll, & Lancaster, 2017), so including components 

targeted at individual markers related to onset, maintenance, and relapse might enhance 

treatment outcomes (Kwako, Bickel, & Goldman, 2018). One of such variables is delay 

discounting (DD), a measure of impulsive choice that refers to the preference of 

smaller, sooner rewards (e.g., smoking) over larger delayed ones (e.g., positive 
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abstinence effects) (Odum, 2012). Smokers with SUD excessively discount the value of 

rewards to a greater extent compared to non-SUD smokers (Amlung, Vedelago, Acker, 

Balodis, & MacKillop, 2017; Bickel et al., 2019; MacKillop et al., 2011), signifying a 

shortened time perspective (i.e., temporal window) during decision making (Snider, 

LaConte, & Bickel, 2016; Petry & Bickel, 1998). 

Of note is that DD is context dependent, meaning that it can be significantly 

malleable (García-Pérez, Vallejo-Seco, Weidberg, González-Roz, & Secades-Villa, 

2020; Koffarnus, Jarmolowicz, Mueller, & Bickel, 2013; Rung & Madden, 2018). In 

this scenario, the incorporation of interventions that improve the valuation of future 

consequences is an emerging area of research in individuals with SUD (Athamneh et al., 

2019; Mellis, Snider, Deshpande, LaConte, & Bickel, 2019). A recent systematic review 

of behavioral DD trainings or manipulations showed that 78.8% (119/151) of studies 

report post-training DD decreases (Scholten et al., 2019). Amongst others, episodic 

future thinking (EFT), a technique that consists of vividly imagining and describing 

future scenes or situations (Atance & O’Neill, 2001; Schacter, Benoit, & Szpunar, 

2017) seems to produce the largest effect magnitude (Scholten et al., 2019).  

Previous studies have shown promising results of EFT in reducing DD in 

overweight patients (Daniel, Stanton, & Epstein, 2013a, 2013b), and substance use 

disorders (Sofis, Lemley, Lee, & Budney, 2020). In the tobacco field, experimental 

research has shown that EFT is effective for reducing cigarette consumption (Chiou & 

Wu, 2017; Stein et al., 2016) and tobacco demand (Stein, Tegge, Turner, & Bickel, 

2018). So far, the study by Patel and Amlung (2020) represents the only attempt to 

examine the feasibility of EFT in a SUD population within a clinical context. In a 

sample of 28 patients, findings supported the feasibility of one sole EFT session, as it 

significantly reduces alcohol demand and DD.  
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Notwithstanding, these promising results are tempered by important limitations. 

Most previous studies include only one session and measure DD directly after the 

manipulation in the session (see e.g., Shevorykin et al., 2019), while recently the 

importance of repeated practice to produce changes in DD has been highlighted (Mellis 

et al., 2019). Furthermore, because either time frames (Stein et al., 2016) or EFT cues 

are typically matched with those used during DD tasks (Rung & Madden, 2019), the 

observed effects cannot be directly attributed to EFT.  

Against this background, before EFT can be regarded as effective for promoting 

smoking cessation, there is a need to assess its feasibility and, more particularly, to 

examine whether DD changes operate in a clinical context. To address this gap in the 

literature, this study sought to: 1) examine the feasibility and acceptability of EFT+CBT 

for smoking cessation in SUD smokers, and 2) preliminarily assess its effect on post-

treatment DD and cotinine changes. 

 

2. Method 

2.1. Participants and procedure 

The study sample comprised smokers with SUD from four substance use 

treatment facilities in the local area. The treatment facilities were outpatient-based and 

provided psychosocial interventions. None of them addressed tobacco use, and none had 

smoking restriction policies (i.e., banning smoking outdoors, controlling smoking hours, 

or regulating how many cigarettes patients could smoke each day).  

Recruitment was conducted between January and May 2019 and included formal 

announcement through therapist referral, and advertisements (i.e., posters, flyers, and 

mass media) posted around the community. All patients attended an initial motivational 



7 
 

(1-hour) session following the principles of motivational interviewing (MI) by Miller 

and Rollnick (2012). The session aimed to recruit potentially eligible patients interested 

in quitting, and it covered the following topics: 1) pros and cons of smoking, 2) benefits 

of smoking cessation, 3) fears of quitting, 4) and feedback on carbon monoxide (CO) 

levels through expired air monitoring.  

To determine eligibility, interested individuals were asked to contact the clinical 

unit by phone or e-mail to request an appointment. The eligibility criteria were: 1) being 

at least 18 years of age, 2) smoking at least 10 cigarettes per day in the last year, and 3) 

undergoing outpatient substance use treatment for opioids, stimulants, and/or alcohol 

use disorder. Exclusion criteria included: 1) not being able to attend the entire treatment, 

2) having severe mental disorders (i.e., active psychotic disorder and/or suicidal 

ideation), 3) receiving pharmacological (i.e., bupropion, varenicline, NRT) or 

psychological smoking cessation treatment at the time of the intake assessment, and 4) 

self-reporting cannabis use only. Cannabis use was an exclusion criterion since both 

tobacco and cannabis share a route of administration, and their combined use is frequent 

(i.e., co-administration), so the cooximetry results could be contaminated (see e.g., 

Agrawal, Budney, & Lynskey, 2012). The substance use treatment and the smoking 

cessation intervention were delivered independently, so relapse to substances other than 

nicotine was not used as an exclusion criterion from the tobacco study. 

All participants provided written informed consent and the study protocol was 

approved by the local Ethical Committee of Research of the Principality of Asturias 

(nº144/16) and registered in the ClinicalTrials-gov database (ref. NCT03551704). 

2.2. Measures 

2.2.1. Demographics and substance use-related characteristics 
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During the baseline assessment, which lasted for approximately one hour, the 

participants were asked about sociodemographic data (i.e., sex, age, monthly income, 

educational level, and marital status) and substance use-related variables. Smoking-

related characteristics were number of cigarettes smoked per day, nicotine intake (in 

milligrams), age of smoking onset, years of regular smoking, number of previous 24-

hour quit attempts, and current motivation to quit. The following substance use 

characteristics were also collected for all participants: primary and secondary substance 

use, length of SUD treatment, and days of abstinence from their primary substance. 

Also, past year SUD diagnosis was assessed using the Structured Clinical Interview for 

the DSM-5 (Clinical Version) (SCID-5; First, William, Karg, & Spitzer, 2016). All 

participants provided a urine sample for cotinine and drug testing (cocaine, opioids, 

amphetamine, methamphetamine, and cannabis) and a breath sample to assess carbon 

monoxide (CO) and alcohol concentrations.  

In addition to the above, The Fagerström Test for Nicotine Dependence (FTND; 

(Heatherton, Kozlowski, Frecker, & Fagerström, 1991) was used to evaluate nicotine 

dependence. Five levels were established based on FTND scores as follows: very low 

(0-2), low (3-4), medium (5), high (6-7), and very high (8-10) (Fagerström & 

Kozlowski, 1990). 

2.2.2. Feasibility and acceptability outcomes 

The feasibility of EFT+CBT was informed based on: 1) recruitment success 

(percentage of individuals completing the baseline out of the total number of 

participants who met the inclusion criteria), 2) rates of treatment completion (percentage 

of patients that completed the treatment and attended all therapy sessions), 3) session 
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attendance (average number of therapy and midweek sessions attended), and 4) 

adherence to the EFT component (number of EFT practices during the 8-week 

treatment, out of a maximum of 210 times). 

Acceptability was evaluated considering post-treatment patient satisfaction using 

an ad-hoc questionnaire based on a dichotomous (yes/no) and a 10-point scale (from 

totally disagree to totally agree). Participants responded on: 1) smoking cessation 

treatment length defined as adequacy of number, duration, and frequency of therapy 

sessions, 2) utility of the smoking cessation treatment components (i.e., stimulus 

control, problem-solving, and diaphragmatic breathing), and specifically the EFT 

component, 3) practice difficulty in the abovementioned components, 4) willingness to 

recommend this treatment to others, and 5) overall treatment satisfaction. 

2.2.3. Preliminary effectiveness outcomes 

Nicotine intake reductions throughout treatment were assessed by number of self-

reported cigarettes per day and urinary cotinine concentrations. Samples were assessed 

at the time of the intake assessment and at each therapy session, using a BS-120 

chemistry analyzer (Shenzhen Mindray Bio-medical Electronics CO. Ltd., Shenzhen, P. 

R. China). Values equal to or above 80 ng/ml indicated smoking abstinence status.  

EFT effects over impulsive choice were assessed by changes in pre-post DD. 

Participants completed a computerized DD task and were instructed to choose between 

several immediate amounts of money or US$1,099 after a fixed delay (1 day, 1 week, 1 

month, 6 months, 1 year, and 25 years). The immediate monetary value ranged from 

US$5.49 to US$1,099 and was adjusted through a titration procedure described 

previously (Holt, Green, & Myerson, 2012). 

2.3. Intervention 
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The treatment was conducted by master- and doctoral-level psychologists with 

prior experience in smoking cessation treatments. Before the project onset, each 

therapist was trained on at least three cases and supervised by the principal investigator, 

who had expertise in clinical psychology. All sessions were audio-recorded and 

reviewed each week by the principal investigator to ensure that there were no deviations 

from the treatment protocol. The intervention was delivered across eight weekly therapy 

sessions lasting a maximum of 120 minutes each, in a group-based format (up to four 

patients). Seven mid-week additional visits were programmed to collect CO and 

cotinine samples. Altogether, patients were required to attend the clinic twice a week for 

a total of 15 visits. 

The intervention included both CBT and EFT for smoking cessation and 

impulsivity management. The CBT was designed to provide coping skills training to 

effectively manage smoking withdrawal symptoms and quit smoking. Treatment 

components included: psychoeducation on the consequences of tobacco use, fears and 

myths on the smoking-substance use relationship, therapeutic commitment, self-

monitoring of cigarette smoking, and feedback on smoking reduction, training in self-

control strategies, stimulus control, management of craving with alternative activities, 

problem-solving skills, diaphragmatic breathing, and relapse prevention strategies. A 

nicotine fading procedure was used, which consisted of a weekly reduction in nicotine 

intake of 20% (based on both tobacco brands and cigarettes) from the first to the sixth 

session. 

The EFT component was implemented from the first session onwards following 

prior recommendations for EFT implementation (see supplementary Table 1) (Hollis-

Hansen, O’Donnell, Seidman, Brande, & Epstein, 2019; Snider et al., 2016). Patients 

were required to develop a total of seven future non-smoking situations occurring over 
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different time periods (four situations in two weeks, two in a month, and one in six 

months), so they had to practice a total of 210 times. EFT was delivered following a 

three-step procedure: 1) patients were asked to identify non-smoking positive events 

(e.g., an outdoor family meal, a novel activity) that they were looking forward to within 

the purported time periods. 2) During each therapy session, patients were asked to write 

down the situation on a sheet of paper (including their elected place, companion, 

feelings, activities, etc.), generate a short sentence that easily reminded them of the 

situation, and practice visualizing it for 2-3 minutes. 3) After that, patients rated the 

vividness on a 10-point scale. If vividness was rated below 6, therapists worked with 

patients in a collaborative way to identify difficulties in selecting or describing the 

requested situations and to help them to include more details that might facilitate the 

visualization. For homework during the week, patients were asked to practice the 

visualization twice daily and self-register the vividness of each practice from 0 to 10. 

The EFT compliance was based on the number of times patients had both practiced the 

elected situations and rated their associated vividness.   

2.4. Data analyses 

Descriptive statistics analyses were conducted to assess participants’ baseline 

characteristics and provide data on feasibility and acceptability outcomes. A set of non-

parametric Wilcoxon Signed-Rank tests was used to analyze preliminary effectiveness 

outcomes. Effect sizes were calculated as follows:  r = Z/√n (Rosenthal, 1994), with 

>.10 being small, >.30 medium, and >.50 large (Field, 2013).  

The AUClogd was computed as a measure of DD by calculating the log of each 

delay and dividing each logged delay by the longest one (25 years) (see Borges, Kuang, 

Milhorn, & Yi, 2016). This index is a newly proposed indicator of discounting that 

corrects the unbalanced contribution of each indifference point (Myerson, Green, & 
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Warusawitharana, 2001). It varies between 0 and 1, with lower values indicating higher 

levels of impulsive choice (i.e., steeper discounting). Data were analyzed with the 

statistical package SPSS for Windows (version 24, SPSS, Inc., Chicago IL, USA). 

3. Results 

3.1. Feasibility outcomes 

3.1.1. Recruitment success 

Figure 1 displays the participant flowchart. Among the 147 patients who attended 

the MI session, 51 did not meet the inclusion criteria, and 54 were not interested in 

participating after further study details were provided. Therefore, the recruitment 

success was 43.75% (42/96). Of the 42 participants that completed the intake 

assessment, 13 were discarded due to time constraints or self-initiated quit attempts. 

This left 29 participants that were allocated to the CBT+EFT intervention (see Table 1 

for participant characteristics). 

3.1.2. Treatment completion and session attendance 

A total of 65.5% (19/29) completed the treatment. The percentage of patients 

attending all therapy sessions was 42.1% (8/19). The participants underwent an average 

of seven therapy (SD = 1.11) and 5.53 mid-week sessions (SD = 1.5). Of the 29 patients 

that were enrolled in treatment, ten patients dropped the treatment because they reported 

no motivation to quit smoking (n = 7) or they discontinued attendance to the SUD 

treatment facility (n = 3). Completers and withdrawals did not significantly differ in any 

baseline characteristics (all p values >.148, see Table 1). 

3.1.3. Adherence to episodic future thinking (EFT) 

Of the 210 required EFT practices, participants reported a mean of 51.11 (SD = 

61.16). The average vividness in visualization was 8.44 (SD =1.04). A percentage of 
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15.8% (3/19) of patients practiced at least 50% of the requested times, whereas 26% did 

not accomplish any visualizations at all.  

3.2. Acceptability outcomes 

Treatment satisfaction was high (8.83/10). Most patients were in total agreement 

that they would recommend the treatment to other SUD patients (9.17/10) and reported 

a mean of 8.61 (SD = 1.69) of perceived treatment utility for the SUD population. 

In relation to treatment length, 66.7% of patients reported that 8 weeks of 

treatment were sufficient for quitting smoking. A total of 94.4% considered that the 

length of therapy sessions (i.e., 2 h/session) was appropriate, and 88.9% indicated that 

two sessions per week was adequate. 

Perceived utility of treatment components was high. Stimulus control was rated as 

the most helpful for smoking cessation (8.72/10), followed by problem-solving 

(7.78/10), diaphragmatic breathing (7.39/10), and EFT (6.11/10). As regards to 

perceived practice difficulty, EFT was regarded as the least demanding of the treatment 

components (3.56/10), followed by problem-solving (4.22/10), diaphragmatic breathing 

(3.72/10), and stimulus control (4.83/10). 

3.3. Preliminary effectiveness outcomes 

Number of self-reported cigarettes per day decreased significantly at the post-

treatment [Mdnpre-treatment = 20 (IQR, 20 – 30); Mdnpost-treatment = 6 (IQR, 0 – 6); Z = -

3.825, p < .001, r = .87]. Congruently, there was a statistically significant reduction in 

cotinine levels (see Figure 2): [Mdnpre-treatment = 1,832 (IQR, 1,435.4 – 2,252); Mdnpost-

treatment = 1,299.5 (IQR, 83.9 – 2,251.7); Z = -2.093, p = .036, r = .48]. At treatment 

termination, 31.57% of participants (6/19) reached cotinine levels below 80 ng/ml. 
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A total of 42.11% (8/19) of participants increased their DD. The mean percentage 

of increase was 14.29% (ranging from 0.12% to 41.48%), and the mean percentage of 

decrease was 28.04% (from 6.84% to 54.93%). Taken together, there were no 

significant pre-post changes in AUClogd [Mdnpretreatment = .571 (IQR, .477, .778); Mdnpost-

treatment = .565 (IQR, .369, .792); Z = -1.046, p = .295, r = .24].  

4. Discussion 

This is the first clinical study to examine the feasibility and acceptability of EFT 

for smoking cessation in smokers with substance use disorder. Three results are 

highlighted: 1) CBT+EFT for SUD smokers was acceptable and potentially feasible for 

individuals in SUD treatment if several adjustments are made, 2) CBT+EFT showed 

preliminary effectiveness for facilitating nicotine intake reductions, and 3) no 

significant pre-post-treatment changes were observed in DD. 

The 43.75% (42/96) recruitment rate is substantially higher than the rates in other 

studies with smokers with SUD (0-26%) (Gass, Morris, Winters, VanderVeen, & 

Chermack, 2018). However, it remains considerably low compared to non-SUD 

populations (Ebbert et al., 2015; Hickman, Delucchi, & Prochaska, 2015; López-Núñez, 

Martínez-Loredo, Weidberg, Pericot-Valverde, & Secades-Villa, 2016). The largest 

portion of recruitment is observed when online methods (Watson, Mull, Heffner, 

McClure, & Bricker, 2018; Whitaker, Stevelink, & Fear, 2017) or low-magnitude 

incentives (Brueton et al., 2013; Cheung et al., 2017) are used. Thus, after motivational 

sessions, sending reminder emails or mobile messages in combination with vouchers, to 

be received once enrolled, might represent a feasible plan to enhance recruitment 

(Treweek et al., 2018).  
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Findings also showed that treatment was feasible according to the completion 

rates (65.5%) and treatment attendance. This rate is within the average range shown in 

the field of substance use treatment (46.5%-74.9%; Lappan, Brown, & Hendricks, 

2020), and particularly for other smoking cessation treatments in this population (17%-

100%; Prochaska et al., 2004). Other studies with smokers with SUD using CM attain 

excellent retention rates, ranging from 80% to 98% (Cooney et al., 2017; Dunn et al., 

2010; Winhusen et al., 2014). Delivering vouchers that reinforce retention or 

attendance, could enhance treatment abstinence rates and produce fewer dropouts 

(López-Núñez, et al., 2016; Notley, Gentry, Bauld, & Perera, 2019). 

Participants rated CBT+EFT as acceptable, with regards to treatment length, 

session duration, and frequency. Although the EFT component was rated as the least 

demanding, the adherence, in line with recent studies (Patel & Amlung, 2020), was 

considerably low. Thus, the low compliance with the practice suggests that several 

adjustments should be adopted for improving its effectiveness and its feasibility to be 

implemented in clinical contexts. Firstly, individuals with SUD present severe 

limitations in future thinking and self-projection (El Haj et al., 2019; Mercuri et al., 

2018; Moustafa et al., 2018), so visualizing a distant personal future (i.e., 6 months) 

might be difficult. One way to solve this may be to reduce the number of required 

practices and to practice with shortened temporal windows (e.g., from one week to three 

months). On the other hand, although it was not assessed, patients’ low perceived utility 

of EFT might be explained by a low ability to understand the treatment rationality. 

Perceiving that the task is worthwhile sets the framework for all sessions and is 

essential for patients’ adherence to homework assignments (Hopko, Magidson, & 

Lejuez, 2011). In this sense, introducing EFT early in motivational sessions or baseline 

assessments might be critical to increase patients’ understanding of EFT rationale and 
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prevent treatment failure. Finally, regarding practical issues related to EFT, it is worth 

noting the lack of commitment to providing self-reports. This could be solved by 

explaining their rationale as discussed above, by computerizing EFT self-reports (see 

e.g., Cebolla et al., 2010; Graham et al., 2017), or by using ecological momentary 

assessment (see e.g., Shiffman, Stone, & Hufford, 2008). These proposals should be 

considered in future clinical studies that include EFT. 

The significant nicotine intake reductions observed throughout treatment further 

support the feasibility of CBT+EFT for facilitating smoking abstinence in this difficult-

to-treat population. Despite the fact that 5/19 patients successfully quit smoking, 

cessation rates remain considerably low, suggesting the usefulness of integrating CM to 

extend CBT+EFT effects. Providing incentives to reinforce abstinence may be a 

suitable aim, especially considering findings that indicate not only improved abstinence 

outcomes but also significantly better attendance and full retention in treatment (Cooney 

et al., 2017; Winhusen et al., 2014). 

Taking into account all participants, our findings did not evidence a significant 

change in DD rates overall, although over half the participants (11/19; 57.89%) did 

reduce their DD rates. These outcomes are contrary to previous studies in individuals 

with alcohol use disorder (see e.g., Patel & Amlung, 2020; Snider et al., 2016). This 

might be explained by several factors. Unlike previous studies, in the present study 

participants were not presented with EFT cues when doing the DD task at treatment 

termination (Rung & Madden, 2019), and the time frames in the EFT practices were not 

matched with those presented during the completion of the DD task (see e.g., 

O’Donnell, Hollis-Hansen, & Epstein, 2019; Patel & Amlung, 2020), in order to prevent 

participants from guessing the study hypotheses. In this sense, results suggest that the 

laboratory-based EFT effects might not generalize to a real-world context, such as SUD 
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treatment facilities. Nonetheless, not enough research has been carried out to address 

these issues to date (see e.g., Rung & Madden, 2019), and more adequate control trials 

are needed to clarify this. 

Secondly, findings may also be related to the low patient compliance with EFT, 

especially given that larger DD decreases are observed with repeated practice (Mellis et 

al., 2019). Finally, pre-treatment DD rates were very high (i.e., low impulsive choice), 

as compared to non-SUD smokers (González-Roz, García-Pérez, Weidberg, Aonso-

Diego, & Secades-Villa, 2019; Weidberg et al., 2015), probably as a result of abstinence 

from non-nicotine substances and SUD treatment, which typically includes impulsivity-

targeted components (e.g., problem solving). This ceiling effect may be a limitation for 

detecting significant reductions in the outcome. The screening processes might help us 

to determine which patients would be best suited to EFT training, in that shallow 

discounters may benefit more from less intensive impulsivity-targeted treatments, such 

as CBT treatments.  

Findings should be interpreted in the light of several limitations. First, the 

relatively small sample size may have led us to obtain insufficient statistical power to 

detect significant differences, so definite conclusions on EFT effectiveness for reducing 

DD cannot be yielded. Second, no control or comparison arm was included, and a larger 

scale randomized controlled trial will be warranted to examine EFT efficacy in real-

world contexts. Third, the causality of DD cannot be determined, since it was only 

assessed at the baseline assessment and at the end of treatment, and using only two 

assessments does not enable us to establish potential changes in DD. Finally, cannabis 

users were discarded from participating in this study, and findings may not generalize to 

the entire population of smokers with SUD. Notwithstanding these limitations, because 
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this study was designed as a feasibility study, it allows us to identify barriers and 

difficulties to the effective implementation of EFT in clinical contexts. 

Conclusion 

In conclusion, this is the first study to assess EFT for smoking cessation in a real-

world context (i.e., substance abuse treatment facilities). Integrating EFT into a CBT 

program for smoking cessation was feasible and acceptable to smokers with SUD. 

Participants reported that EFT was useful for facilitating nicotine intake reductions and 

easy to practice; however, no changes in DD rates were observed. The low compliance 

with EFT practices suggests the need to incorporate a number of adjustments such as 

shortened time periods and a reduced number of practices. Future large-scale clinical 

trials should evaluate whether EFT facilitates smoking abstinence and decreases DD 

more than a comparison or control condition does.  
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Table 1 

Demographics, smoking, and drug-related characteristics  

 
Overall 

N=29 

Completers 

n=19 

Withdrawals 

n=10 
p 

Age(years)a 45.21 (10.23) 46.26 (10.04) 43.20 (10.83) .565 

Sex (n/% males) 22 (75.9%) 15 (78.9%) 7 (70%) .593 

Educational level (n/%)    .705 

< High school 23 (79.3%) 10 (52.63%) 6 (60%)  

≥High school 6 (20.7%) 9 (47.36%) 4 (40%)  

Monthly income (US$)a 1514.50 (1734.06) 1700.66 (2031.59) 
1160.77 

(942.37) 

.730 

Marital status (n/% married) 7 (24.1%) 3 (15.8%) 4 (40%) .148 

Primary drug use (n/%)    .578 

Cocaine 11 (37.9%) 6 (31.6%) 5 (50%)  

Alcohol 11 (37.9%) 7 (36.8%) 4 (40%)  

Opioids 6 (20.7%) 5 (26.3%) 1 (10%)  

Others 1 (3.4%) 1 (5.3%) 0 (0%)  

Secondary drug use (n/%)    .527 

Cocaine 2 (6.9%) 2 (10.5%) 0 (0%)  

Alcohol 5 (17.2%) 2 (10.5%) 3 (3%)  

Cannabis 4 (13.8%) 3 (15.8%) 1 (10%)  

Benzodiazepines 1 (3.4%) 1 (5.3%) 0 (0%)  

Dependencea     

CPDª 23.69 (9.67) 22.26 (7.45) 26.4 (12.94) .571 

Years smoking 28.16 (10.21) 29.98 (10.13) 24.7 (9.94) .269 

Days at drug treatment 496.14 (973.11) 590.79 (1154.26) 316. 3 (218.4) .630 

Previous attempt to quit 

substance use 
3.41 (5.89) 2.57 (2.98) 5.00 (9.27) .740 

CO (ppm)ª 21.9 (15.28) 23.16 (18.39) 19.5 (6.32) .800 

Cotinine (ng/ml)ª 1,895.1 (653.42) 1,828.04 (630.6) 2,022.5 (719.5) .491 

FTNDª 7 (1.604) 7.11 (1.37) 6.8 (2.044) .742 

Quit attempts 1.52 (2.18) 1.05 (1.268) 2.4 (3.2) .249 

Stage of change (n/%)    .755 

Pre-contemplation 1 (3.4%) 1 (5.3%) 0 (0%)  

Contemplation 20 (69%) 13 (68.4%) 7 (70%)  

Preparation 8 (27.6%) 5 (26.3%) 3 (30%)  

Impulsive choicea     

DD (AUClogd)ª 0.564 (0.172) 0.605 (0.162) 0.4869 (0.171) .169 

Note. a Mean (standard deviation); CPD = cigarettes per day; CO (ppm) = carbon monoxide in parts 

per million; ng/ml = nanograms/milliliter; FTND = Fagerström Test for Nicotine Dependence; DD = 

Delay Discounting; AUClogd = base-10 logarithmic transformation of the area under the curve. 
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Figure 1. CONSORT flow-chart of participants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. SUD = substance use disorder, CBT = cognitive-behavioral treatment; EFT = 

episodic future thinking.  

Interested patients (N=147) 

Excluded (n=105) 

 Not interested in participating (n=54) 

 Not meeting inclusion criteria (n=51) 

 No SUD (n=26) 

 No SUD treatment (n=9) 

 Cannabis use disorder (n=15) 

 Severe mental disorder (n=1) 

 

Excluded (n=13) 

 Time constraints (n=12) 

 Self-quitters  (n=1) 

 

Allocated to treatment (CBT+EFT) 

(n=29) 

Completed the treatment (n=19) 

Dropped out of treatment (n=10) 

Completed intake assessment 

 (n=42) 
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Figure 2.  Mean and standard deviation of urine cotinine reduction throughout 

treatment. 

 

 

Note. ng/ml = nanograms per milliliter; BL = baseline session. 
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Figure 3. Delay discounting rates at pre- and post-treatment for each participant. 

 

Note. Participants who decreased their delay discounting rate are shown with a solid 

line. Participants who increased their delay discounting rate are indicated by a dashed 

line. AUClogd = base-10 logarithmic transformation of the area under the curve. 

 

 


