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Abstract

Background: Access to effective smoking cessation programs is crucial to reducing smoking-related morbidity and
mortality. Several studies have shown promising results for the application of Acceptance and Commitment Therapy
(ACT) in managing psychological or behavioral health problems. However, to date, only one study has examined
the feasibility of a telephone-based ACT for smoking cessation and it was conducted among a Western population,
in the United States. This study reports a protocol for a randomized controlled trial (RCT) examining the feasibility
and potential efficacy of an individual, telephone-delivered ACT for smoking cessation in primary healthcare settings
among a Chinese population.

Methods: A randomized, two-group design was chosen, with assessment at baseline (before intervention) and via
telephone follow-ups at three and six months. Subjects will be proactively recruited from primary healthcare
centers. Eligible participants will be randomized to either the intervention (ACT) or control group following the
baseline assessment. Both groups will receive self-help materials on smoking cessation. Those in the ACT group will
undergo an initial face-to-face session and two telephone ACT sessions at one week and one month following the
first session, to be delivered by a counselor based on the treatment protocol. All of the participants will be
contacted by telephone for follow-up assessments at three and six months. Treatment fidelity will be assessed by
reviewing around one-fifth of audio-recorded telephone calls.

Discussion: To the best of our knowledge, this protocol describes the first RCT of a telephone-based ACT for smoking
cessation. It is also the first RCT of ACT for smoking cessation on a Chinese population. The study will provide us with
information about the feasibility of a telephone-delivered ACT within a Chinese sample. If effective, this trial will support
the development of ACT treatment protocols that could be made available for use by a greater range of clinicians, and
offer an evidence base to support alternative treatments for smoking cessation.

Trial registration: ClinicalTrials.gov ID NCT01652508. Registered on 26th July 2012.
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Background
Smoking is the leading preventable cause of death in the
United States [1]. The major causes of excess mortality
among smokers are diseases related to smoking, including
cancers and respiratory and vascular diseases [1]. Quitting
smoking before the age of 40 was found to reduce the risk
of dying from smoking-related diseases by about 90% [2].
Access to effective smoking cessation programs is there-
fore, crucial to reducing smoking-related morbidity and
mortality.
Despite the development of a wide and broad range of

smoking cessation behavioral interventions that have dem-
onstrated considerable effectiveness [3,4], behavioral inter-
ventions reach less than 5% of smokers who try to quit [5],
indicating that a more accessible means of intervention is
needed. Telephone-based interventions make smoking
cessation counseling relatively easily accessible in most
countries where telephones are common in most house-
holds [6]. Telephone-based counseling has also been
found to be an effective intervention for smoking cessa-
tion in both the West [7,8] and in Asia [9].
According to a study conducted in Hong Kong among

parents who smoke, trained counselors from healthcare
settings who proactively recruit smokers to participate
in interventions are effective at reaching those who have
not yet thought of quitting [10]. Studies in the West
have also reported that a proactive telephone approach
captures pre-contemplative or infrequent smokers who
would not initiate cessation counseling on their own
[11,12]. These studies imply that proactive telephone-
based smoking cessation interventions may be effective
and able to reach a higher proportion of people than a
standard reactive approach, in which the smoker initi-
ates a call to a smoking cessation hotline.

Acceptance and commitment therapy for smoking cessation
A recent innovation in behavioral therapy is Acceptance
and Commitment Therapy (ACT) [13]. The focus of ACT
is on changing one’s relationship with internal experiences
rather than directly changing the content of these experi-
ences, so as to enable more adaptive, flexible, and value-
based action. The ACT model is comprised of six core
processes that work together to increase psychological
flexibility including “acceptance” , “defusion” , “self-as-con-
text” , “the present moment”, “values”, and “committed
action”. In adopting ACT for smoking cessation, the ac-
ceptance component focuses on helping individuals to
recognize and accept internal triggers of smoking, includ-
ing physical sensations, feelings, and thoughts, without
trying to control or avoid these experiences (e.g. craving
or withdrawal) of smoking. The commitment component
emphasizes the articulation of personal values and making
the commitment to take action (i.e. to stop smoking) in
alignment with these values [13]. It is expected that this
will help smokers to respond flexibly to urges to smoke
and lead to adaptive changes in behavior.
ACT has a growing empirical base that demonstrates

its efficacy for a wide range of disorders. Recent meta-
analyses have found ACT to have effect sizes similar to
those in traditional Cognitive Behavioral Therapy (CBT)
and superior effects to control conditions, including
psychiatric disorders, somatic disorders, and stress
[14-16]. Several studies have shown promising results
for the application of ACT to smoking cessation when
delivered face-to-face to individuals, to a group [17-20],
through the web [21] or smart-phone applications [22].
Yet there is only one published trial of telephone-based
ACT for smoking cessation, despite previous research
showing that telephone-based counseling is a cost-
effective intervention for smoking cessation [7]. This
telephone-delivered ACT intervention was conducted
in the U.S. using a single-arm study that included an
average of 3.5 sessions of telephone intervention [21].
Among the 14 participants in the study, a quit rate of
29% at 12-month post-treatment was achieved, which
doubled the self-reported quit rate of 12% for standard
telephone counseling [9,23]. However, it is not clear
whether it is feasible and effective to implement this in-
dividual, telephone-based ACT for smoking cessation
among a Chinese population, in particular, among
people in Hong Kong (HK). Therefore, the aim of this
study is to examine the feasibility and potential efficacy
of telephone-based ACT for smoking cessation using a
proactive recruitment approach by conducting a small-
scale randomized control trial (RCT) in HK.
Method
Design
The study will be a prospective, randomized controlled trial
involving an intervention and a control group. The partici-
pants will be assessed at three time points (i.e. at baseline,
three months, and six months post-intervention). The over-
all design of the study is illustrated in Figure 1. Ethical ap-
proval for the study has been obtained by Human Subjects
Ethics Application Review Committee of The Hong Kong
Polytechnic University.
Participants
Selection criteria
Individuals who meet the inclusion criteria will be re-
cruited. The criteria are: (1) aged 18 years or above; (2)
have smoke at least one cigarette per day in the past
30 days; (3) not currently undergoing any other smoking
cessation program; (4) able to communicate in Cantonese;
(5) a Hong Kong resident; (6) currently residing in Hong
Kong and expecting to continue for the next six months;
and (7) have access to a telephone.



Obtain baseline information at center; exhale carbon 
monoxide (CO)

Find those who are eligible, get them to provide consent, and 
randomize

Control

At baseline:

Self-help smoking cessation materials 
provided

Identify smokers

Acceptance and Commitment Therapy (ACT)

Approach subjects in primary care centers 

At baseline:

Self-help smoking cessation materials and an 
initial session of ACT provided

1-week telephone ACT intervention

1-month telephone ACT intervention

3-month telephone follow-up assessment (self-reported quitters will be invited to a clinic to 
perform an exhaled CO test and urinary cotinin test)

6-month telephone follow-up assessment and evaluation (self-reported quitters will be invited 
to clinic to perform a CO test and a urinary cotinine test)

Figure 1 Study design.

Mak and Loke BMC Public Health  (2015) 15:105 Page 3 of 7
Sample size
Sample size calculations were based on the primary out-
come of smoking cessation- 7-day point prevalence quit
rate. As there has been no study that included a brief ACT
for smoking cessation in HK, the sample size estimation
was taken reference from available ACT studies for smok-
ing cessation [17-20]. Their pooled effect size (Hedge’s g)
was 0.475. The comparisons conditions for ACT in these
studies included active treatment (e.g. Nicotine Replace-
ment Therapy, Cognitive Behavioral Therapy); Bupropion;
and self-help information with longest 12-month follow-
up. According to a smoking cessation study conducted in
Hong Kong [9], the 7-day point prevalence quit rate of the
control group was 7.4% (i.e. receiving self-help materials).
With a significance level of 5% and a power of 90%, under
the principle of intention-to-treat analysis, 116 partici-
pants will be required for the study.
According to a previous smoking cessation study

using a proactive approach [10], around 40% of the
smokers who were approached completed the baseline
interview on smoking patterns and that 45% of them ac-
cepted the invitation to participate in a proactive smok-
ing cessation program. Given that attendance in the
community services of the six targeted primary health
care centers was 13,000 in the past year and that the
prevalence of daily smokers was about 11.1% of the
population in 2011 [24], it is estimated that recruiting
participants from the six health care centers over a
period of seven to eight months can support the re-
quired sample size of the study.



Table 1 Overview of the ACT sessions

Session Format Content

1 Face-to-face Clarifying values and barriers

Identifying and clarifying the intention
to cease smoking

Recognizing “creative hopelessness”

Two kids in the car metaphor

The ACT in a nutshell metaphor

Identifying internal triggers

Appreciating that “control” is
always unworkable

Encourage participants to practice
expansion (exercise 1)

Dropping anchor (exercise 2)

Introducing and cultivating mindfulness

Practicing adaptive responses in the
presence of internal triggers

2 Telephone Brief update and bridge from the first
face-to-face intervention

Willingness as an alternative to control
(emotional avoidance)

Emphasize mindful responses with adaptive
behaviors

3 Telephone Brief update and bridge from the last
telephone intervention

Willingness as an alternative to control
(emotional avoidance)

Emphasize mindful responses with
adaptive behaviors
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Procedure
Recruitment
Participants will be recruited from six primary health care
centers in HK. Attendees of the center will be approached
(Figure 1). Smokers will be identified through a prelimin-
ary screening. Individuals who smoke will be invited to
complete a baseline questionnaire administered by a
member of the clinic’s staff or by a research assistant who
conducted the screening. Subjects will also be invited to
perform an exhaled carbon monoxide (CO) test in the
clinic at baseline. Subjects who meet the criteria for inclu-
sion in the study following the screening and who are in-
terested in participating in the study will be asked to
provide their written informed consent.

Randomization
Eligible participants will be randomized to either the ACT
or the control group. The randomization process will be
based on computer-generated randomization numbers
placed in sealed and opaque envelopes. A serial number
will be given to each envelope. Each envelope will then be
opened by the research assistant in sequence, according to
the sequence by which the subjects were admitted at the
respective center. The randomization procedure will be
undertaken by another research assistant not directly in-
volved in the study.

Follow-up assessments
At three and six months, the participants will be re-
contacted by telephone to complete the follow-up assess-
ments assessing their smoking status, attempts to quit,
and ability to deal with physical sensations, emotions, and
thoughts without smoking. The assessments will be con-
ducted by trained research assistants who are blind to the
treatment condition. Participants who self-report as quit-
ters at the six-month follow-up interview will be invited to
perform the CO test in the clinic. Participants in the ACT
group will also need to complete an evaluation survey
through telephone at the six-month follow up session.

Intervention
ACT
In addition to the self-help materials on smoking cessation
given to the participants in both groups, the participants
randomized to the ACT condition will be offered an initial
individual face-to-face ACT session at the clinic and two
telephone follow-up sessions at one week and one month
following the initial session of ACT intervention. Each ses-
sion will be around 15 to 20 minutes, for a total of approxi-
mately one hour over the three sessions. The sessions will
be delivered by a counselor experienced in delivering ACT.
The intervention will be based on a treatment protocol de-
veloped in this study, which is guided by previous ACT for
smoking cessation protocols [19] and will incorporate all
six core processes of ACT. The first session will mainly
help the participants to: (1) accept their cravings and with-
drawal symptoms as well as to develop skills for dealing
with them without smoking, and (2) identify the values in-
volved in quitting and develop a plan to stop smoking at
the initial ACT intervention session. Subsequent sessions
will include reinforcing the plan that was developed to quit
smoking, supporting participants in continued actions to
quit, guided by those identified values, and reinforcing the
message on the value of quitting. ACT metaphors/exercises
will be used throughout the three sessions. Table 1 provides
a session-by-session outline of the intervention.
Control and ACT
At the clinic, the participants will be provided with written
self-help materials on smoking cessation (“Tips on quitting
smoking”). The printed materials are available to the public
and distributed by the Department of Health, HK. The ma-
terials describe strategies for tackling cravings and provide
information on community resources for quitting smoking.
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Measures
Questionnaires
A structured questionnaire will be completed by partici-
pants at the baseline, three-month, and six-month follow-
up sessions. Demographic data, including age, gender,
educational level, current occupation, marital status, and
number of people in the household will be recorded at
baseline. The questionnaires include questions related to
tobacco consumption, such as the number of cigarettes
smoked per day, smoking behaviors, withdrawal symp-
toms, previous attempts to quit, and experiences. The par-
ticipants’ readiness to quit smoking at different time
points will also be recorded [25]. The questionnaires will
also include the following scales:
Short Form-12 health survey (SF-12)
The SF-12 measures self-perceived general health status
[26]. The results are expressed in terms of two meta-scores:
the Physical Component Summary (PCS) and the Mental
Component Summary (MCS). The PCS and MCS scores
have a range of 0 to 100. They were designed to have a
mean score of 50 and a standard deviation of 10 in a repre-
sentative sample of the U.S. population. Thus, scores greater
than 50 represent above average health status.
Fagerstrom Test for Nicotine Dependence (FTND)
The FTND [27] is a six-item scale that assesses the degree
of nicotine dependence. Scores range from 0–10 and are
categorized as very low (0–2), low (3–4), medium (5), high
(6–7), or very high (8–10). The higher scores reflect
higher levels of physiological dependence on nicotine. The
FTND has adequate internal consistency and high test–re-
test reliability [27].
Acceptance and action questionnaire-II
The AAQ-II is derived from an earlier version of the
AAQ [28], hereafter referred to as the AAQ-I. This is a
10-item self-report measure that assesses the degree of
psychological inflexibility and experiential avoidance
[29]. Some statements will be modified in relation to the
smoking context. For example, the statement “I worry
about being unable to control my worries and feelings”
will be modified into “I worry about being unable to
control my worries and feelings caused by smoking”. Re-
sponse options will be 1 (strongly disagree), 2 (disagree),
3 (agree), and 4 (strongly agree). Higher total scores on
the AAQ-II reflect greater psychological flexibility (and
lower engagement in experiential avoidance). The AAQ-
II has strong psychometric properties with a mean alpha
coefficient of .84. The three-month and twelve-month
test-retest reliability has been found to be .81 and .79,
respectively [29].
Emotion Regulation Questionnaire (ERQ)
The ERQ consists of two subscales related to emotional
control, namely cognitive reappraisal and expressive sup-
pression [30]. Response options will be 1 (strongly disagree),
2 (disagree), 3 (agree), and 4 (strongly agree). The higher the
total score a respondent obtains in a given subscale, the
greater the use of that particular emotion-regulation strat-
egy. Gross and John [30] found a test–retest reliability of
0.69 for both the reappraisal and suppression subscales, and
determined that internal consistency of each subscale was
acceptable.
Process evaluation survey
A process evaluation survey will be given to participants
in the ACT group during the six-month follow-up. The
survey will examine changes to their ideas of the ACT
processes of smoking cessation [20] and their satisfac-
tion with the ACT intervention in helping them to quit
smoking.
Biochemical measures
The level of exhaled carbon monoxide (CO) will be mea-
sured for all participants at baseline by means of a micro
smokerlyser CO monitor. Urinary cotinine assays will be
collected and the exhaled CO test will again be performed
at the six-month follow-up session for self-reported quit-
ters. Breath CO and cotinine have been found to be sensi-
tive methods of determining smoking status [31] and
exposure to tobacco smoke [32,33]. Participants with ex-
haled CO levels of 6 ppm or above [34] or a NicAlert test
at level three or above according to the manufacturer will
be considered current smokers.
The primary outcome will be self-reported seven-day

point prevalence abstinence at the six-month follow up,
meaning no smoking at all in the past seven days preced-
ing the six-month follow-up assessment. Secondary out-
comes will include: (i) validation of the self-report of not
smoking obtained by the CO measurement and urinary
cotinine; (ii) readiness to quit smoking; (iii) average num-
ber of cigarettes consumed daily in the past seven days;
(iv) number of attempts to quit in the past month; (v) self-
report of not smoking in the past seven days; and (vi)
household smoking status in the past month.
Treatment feasibility
The feasibility of the ACT program will be assessed by in-
vestigating: (i) program acceptability as measured by the
participants’ and facilitators’ perceptions of the program;
(ii) participant recruitment; (iii) program attendance and
retention; and (iv) the participants’ acceptance of physical
cravings, emotions, and thoughts related to smoking, as
well as their commitment to quit smoking.
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Treatment fidelity
Standardization in the delivery of the intervention will
be enabled by employing a written manual for ACT.
Treatment sessions will be audio-recorded and random
samples of audio files (15-20%) will be rated by two
trained independent assessors for treatment fidelity
using The ACT Core Competency Rating form [28]. The
intraclass correlation will be computed for ratings be-
tween the two assessors to ensure that the treatment fi-
delity ratings are reliable. Feedback on the outcome of
these reviews will be provided to the research team and
subsequently explored under weekly supervision.

Statistical analysis
Statistical analyses will be carried out using the Statistical
Package for Social Sciences (SPSS) Statistics v.21 software
program. Statistical significance will be considered as
p < .05. Descriptive statistics for basic demographics, num-
ber of sessions attended by the participants, intervention
total length, and per-call duration will be computed. Base-
line data will be analyzed to check the comparability of
the intervention and control group. The primary analysis
is differential changes in the ACT group versus the control
group from the baseline to the three-month and six-
month follow-up sessions, which will be analyzed within
the framework of the Treatment Group. Analyses will be
undertaken using mixed-model repeated measures. Primary
evidence of the efficacy of ACT will be a significant two-way
interaction demonstrating greater change in outcome mea-
sures in the ACT group from pre- to post-intervention. An
intention-to-treat analysis will be performed. This approach
is regarded as the most appropriate method of analyzing
RCT data by the highest-quality journals, which have
adopted the CONSORT standard [35].

Discussion
While research has found that ACT is effective for smok-
ing cessation, no controlled trial studies of telephone-
based ACT for smoking cessation has been conducted to
date. To the best of our knowledge, this will be the first
RCT examining the effectiveness of telephone-based ACT
for smoking cessation. It is also the first study that exam-
ines the feasibility of the use of telephone-based ACT
among a Chinese population.
The results of this study will provide clinicians with the

necessary information to develop strategies to help smokers
to stop smoking by using a less intense intervention at a
time convenient to them. If found to be effective, this ther-
apy can potentially be practiced by a wider range of clini-
cians than other therapies, given that it is much briefer and
readily manualized than existing psychological treatments. It
also has the potential to serve as an alternative useful tool
for those who do not benefit from other commonly used
treatments (e.g. Nicotine-Replacement Therapy, Cognitive
Behavioral Therapy). In addition, this proactive recruitment
approach may reach service users who might not otherwise
be reached using traditional reactive approaches (e.g. Quit-
line, smoking cessation clinic, etc.). Information on the feasi-
bility of this innovative smoking cessation intervention will
provide further insight into its development. If this interven-
tion program is well received by smokers and effective in
helping those who smoke to quit, it could be offered to a lar-
ger population in Hong Kong or elsewhere at a low cost. It
is believed that this telephone-based ACT will, in particular,
acceptable to people in HK, as it can save time and allow
them time for competing commitments. One anticipated
difficulty for the study is subject requirement. However, the
plan to establish multiple venues for recruitment with the
inclusion of six primary care centers and a longer recruit-
ment period should go some way towards ensuring an ad-
equate participant pool.

Abbreviations
AAQ-II: Acceptance and action questionnaire-II; ACT: Acceptance and
commitment therapy; CO: Carbon monoxide; ERQ: Emotion regulation
questionnaire; FTND: Fagerstrom test for nicotine dependence; HK: Hong
Kong; MCS: Mental component summary; RCT: Randomized controlled trial;
SF-12: Short form-12 Health survey; SPSS: Statistical package for social
sciences; TCM: Traditional Chinese medicine.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
Both Yim Wah MAK (YWM) and Alice LOKE (AL) made substantial intellectual
contributions to this protocol. YWM took the lead in the development of the
ACT smoking cessation intervention and the overall methodology. YWM
wrote the first and final drafts of this protocol. AL reviewed this protocol and
provided critical comments for a revision. Both authors read and approved
the final draft of this protocol.

Acknowledgments
The trial is funded by the Health and Medical Research Fund (Project No.
09101421), Food and Health Bureau, Government Secretariat, The
Government of the Hong Kong Special Administration Region, The People’s
Republic of China. No funder has had any role in the preparation of the
manuscript or the decision to submit it. We thank Mr. Matthew LEE
Kin-cheung for his substantial input in developing the ACT intervention
protocol. We thank the United Christian Nethersole Community Health
Service of the the Heavenly Joy Family Clinic for their collaboration with this
trial and the Mobile Clinic of the Hong Kong Polytechnic University. We are
grateful to our colleagues at the six centers of the three organizations for
their administrative support in screening and recruiting subjects for the trial.
We also thank our research colleagues Ms. Juana Ha, Mr. Hoi Hong Hei, and
Ms. Hui Hoi Ting for conducting subject recruitment, data collection, and
assessments, and for their work in managing the project, and Ms. Wong Men
Heng, Marian for providing administrative support.

Received: 16 January 2015 Accepted: 28 January 2015

References
1. US Department of Health and Human Services. The health consequences of

smoking—50 years of progress: a report of the Surgeon General. Atlanta, GA:
US Department of Health and Human Services, CDC; 2014. http://www.
surgeongeneral.gov/library/reports/50-years-of-progress/full-report.pdf.

2. Jha P, Ramasundarahettige C, Landsman V, Rostron B, Thun M, Anderson
RN, et al. 21st-Century hazards of smoking and benefits of cessation in the
United States. N Engl J Med. 2013;368(4):341–50.

http://www.surgeongeneral.gov/library/reports/50-years-of-progress/full-report.pdf
http://www.surgeongeneral.gov/library/reports/50-years-of-progress/full-report.pdf


Mak and Loke BMC Public Health  (2015) 15:105 Page 7 of 7
3. Lancaster T, Stead LF. Individual behavioural counselling for smoking
cessation. Cochrane Database Syst Rev. 2005;(2):Cd001292.

4. Stead LF, Lancaster T. Group behaviour therapy programmes for smoking
cessation. Cochrane Database Syst Rev. 2005;(2):Cd001007.

5. Shiffman S, Brockwell SE, Pillitteri JL, Gitchell JG. Use of smoking-cessation
treatments in the United States. Am J Prev Med. 2008;34(2):102–11.

6. Lichtenstein E, Glasgow RE, Lando HA, Ossip-Klein DJ, Boles SM. Telephone
counseling for smoking cessation: rationales and meta-analytic review of
evidence. Health Educ Res. 1996;11(2):243–57.

7. Zhu SH, Anderson CM, Tedeschi GJ, Rosbrook B, Johnson CE, Byrd M, et al.
Evidence of real-world effectiveness of a telephone quitline for smokers.
N Engl J Med. 2002;347(14):1087–93.

8. Stead LF, Hartmann-Boyce J, Perera R, Lancaster T. Telephone counselling
for smoking cessation. Cochrane Database Syst Rev. 2013;8:Cd002850.

9. Abdullah AS, Mak YW, Loke AY, Lam TH. Smoking cessation intervention in
parents of young children: a randomised controlled trial.
Addiction (Abingdon, England). 2005;100(11):1731–40.

10. Mak YW, Abdullah ASM, Loke AY, Lam TH. Smoking cessation in parents of
young children – a pilot study, 6th Asia Pacific Conference on Tobacco or
Health. 2001.

11. Baillie L, Lovato CY, Johnson JL, Kalaw C. Smoking decisions from a teen
perspective: a narrative study. Am J Health Behav. 2005;29(2):99–106.

12. Balch GI, Tworek C, Barker DC, Sasso B, Mermelstein R, Giovino GA.
Opportunities for youth smoking cessation: findings from a national focus
group study. Nicotine Tob Res. 2004;6(1):9–17.

13. Hayes SC, Strosahl KD, Wilson KG. Acceptance and Commitment Therapy:
An Experiential Approach to Behavior Change. New York: Guilford Press;
2003.

14. Ost LG. Efficacy of the third wave of behavioral therapies: a systematic
review and meta-analysis. Behav Res Ther. 2008;46(3):296–321.

15. Powers MB, Zum Vorde Sive Vording MB, Emmelkamp PM. Acceptance and
commitment therapy: a meta-analytic review. Psychother Psychosom.
2009;78(2):73–80.

16. Ost LG. The efficacy of acceptance and commitment therapy: an updated
systematic review and meta-analysis. Behav Res Ther. 2014;61:105–21.

17. Hernandez-Lopez M, Luciano MC, Bricker JB, Roales-Nieto JG, Montesinos F.
Acceptance and commitment therapy for smoking cessation: a preliminary
study of its effectiveness in comparison with cognitive behavioral therapy.
Psychol Addict Behav. 2009;23(4):723–30.

18. Bricker J, Wyszynski C, Comstock B, Heffner JL. Pilot randomized controlled
trial of web-based acceptance and commitment therapy for smoking
cessation. Nicotine Tob Res. 2013;15(10):1756–64.

19. Gifford EV, Kohlenberg BS, Hayes SC, Antonuccio DO, Piasecki MM,
Rasmussen-Hall ML, et al. Acceptance-based treatment for smoking
cessation. Behav Ther. 2004;35(4):689–705.

20. Gifford EV, Kohlenberg BS, Hayes SC, Pierson HM, Piasecki MP, Antonuccio
DO, et al. Does acceptance and relationship focused behavior therapy
contribute to bupropion outcomes? A randomized controlled trial of
functional analytic psychotherapy and acceptance and commitment
therapy for smoking cessation. Behav Ther. 2011;42(4):700–15.

21. Bricker JB, Mann SL, Marek PM, Liu J, Peterson AV. Telephone-delivered
acceptance and commitment therapy for adult smoking cessation:
a feasibility study. Nicotine Tob Res. 2010;12(4):454–8.

22. Bricker JB, Mull KE, Kientz JA, Vilardaga R, Mercer LD, Akioka KJ, et al.
Randomized, controlled pilot trial of a smartphone app for smoking
cessation using acceptance and commitment therapy. Drug Alcohol
Depend. 2014;143:87–94.

23. Stead LF, Perera R, Lancaster T. Telephone counselling for smoking
cessation. Cochrane Database Syst Rev. 2006;(3):Cd002850.

24. Hong Kong Census and Statistics Department. Thematic Household Survey
(Pattern of Smoking: 1982–2012), Hong Kong Census and Statistics
Department. 2012.

25. Prochaska JO, DiClemente CC. Stages and processes of self-change of
smoking: toward an integrative model of change. J Consult Clin Psychol.
1983;51(3):390–5.

26. Ware Jr JE, Kosinski M, Turner-Bowker DM, Gandek B. How to Score Version
2 of the SF-12® Health Survey (With a Supplement Documenting Version 1).
Lincoln, RI: Quality Metric Incorporated; 2002.

27. Heatherton TF, Kozlowski LT, Frecker RC, Fagerstrom KO. The fagerstrom test
for nicotine dependence: a revision of the fagerstrom tolerance
questionnaire. Br J Addict. 1991;86(9):1119–27.
28. Hayes SC, Strosahl KD. A Practical Guide to Acceptance and Commitment
Therapy. Springer: New York; 2004.

29. Bond FW, Hayes SC, Baer RA, Carpenter KM, Guenole N, Orcutt HK, et al.
Preliminary psychometric properties of the acceptance and action
questionnaire–ii: a revised measure of psychological inflexibility and
experiential avoidance. Behav Ther. 2011;42(4):676–88.

30. Gross JJ, John OP. Individual differences in two emotion regulation
processes: implications for affect, relationships, and well-being. J Pers Soc
Psychol. 2003;85(2):348–62.

31. Benowitz NL, Jacob P, Ahijevych K, Jarvis MF, Hall S, LeHouezec J, et al.
Biochemical verification of tobacco use and cessation. Nicotine Tob Res.
2002;4(2):149–59.

32. Ford RP, Schuter PJ, Tappin DM. Changes in cotinine levels during
pregnancy. Aust N Z J Obstet Gynaecol. 1998;38(1):50–5.

33. Pojer R, Whitfield JB, Poulos V, Eckhard IF, Richmond R, Hensley WJ.
Carboxyhemoglobin, cotinine, and thiocyanate assay compared for
distinguishing smokers from non-smokers. Clin Chem. 1984;30(8):1377–80.

34. Jarvis MJ, Russell MA, Saloojee Y. Expired air carbon monoxide: a simple
breath test of tobacco smoke intake. Br Med J. 1980;281(6238):484–5.

35. Sheiner LB, Rubin DB. Intention-to-treat analysis and the goals of clinical
trials. Clin Pharmacol Ther. 1995;57(1):6–15.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Background
	Acceptance and commitment therapy for smoking cessation

	Method
	Design
	Participants
	Selection criteria
	Sample size

	Procedure
	Recruitment
	Randomization
	Follow-up assessments

	Intervention
	ACT
	Control and ACT

	Measures
	Questionnaires
	Short Form-12 health survey (SF-12)
	Fagerstrom Test for Nicotine Dependence (FTND)
	Acceptance and action questionnaire-II
	Emotion Regulation Questionnaire (ERQ)
	Process evaluation survey
	Biochemical measures

	Treatment feasibility
	Treatment fidelity
	Statistical analysis

	Discussion
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgments
	References

