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Abstract

Tobacco smoking is widely recognised as one of the leading threats to population health.
Around 21% of the Thai population currently smoke. It was estimated that 51,000 deaths and
755,000 disability-adjusted life years (DALYs) lost are due to tobacco use. Results from
published meta-analyses suggest that mobile health (mHealth) interventions for smoking
cessation are beneficial; however, there is variability among the mHealth literature, suggesting
that these interventions are often complex in nature. An improved ability to define and recognise
behaviour change techniques (BCT's) would help researchers enhance their knowledge regarding
effective behaviour change interventions. A lack of evidence for the effectiveness and cost-
effectiveness of mHealth interventions in developing countries limits its usage in Thailand. The
aim of this research is to improve smoking cessation rates among Thai smokers by using an
mHealth behaviour change intervention, assessing the value for money of text messaging
interventions, and developing recommendations for the economic evaluation of public health

interventions from this case study.

A randomised controlled trial with 2X2X2 full factorial design was conducted to simultaneously
assess the effectiveness of three behavioural change components (‘Capability’, ‘Opportunity’,
and ‘Motivation’) in BCT-enhanced text messages for smoking cessation (main effects) and the
influence of each behavioural change component on smoking cessation rates (interactions). The
primary outcome of this study was self-reported 7-day point prevalence abstinence at 1-month
follow-up. Smokers residing in Thailand who wanted to quit smoking, owned a mobile phone
with at least the ability to send and receive SMS text messages, and could read and write Thai
were included in the study (trial registration number ISRCTN16022919). Participants were
recruited from 16 January 2017 to 14 January 2018. A total of 1,571 participants were randomly
allocated to one of the eight experimental conditions (placebo, C, O, M, CO, CM, OM, and
COM) of text messages received twice a day for 30 days. All participants were contacted for 1-

month and 6-month follow-ups, which were completed on 15 July 2018.

Opverall, 521 participants (40%) reported 7-day smoking abstinence at 1-month follow-up, 509
(42%) reported 7-day smoking abstinence at 6-month follow-up, and 327 (27%) reported
sustained smoking abstinence at 6-month follow-up. Providing BCT-enhanced text messages

that contained behavioural change components failed to improve the smoking cessation rate at
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1-month follow-up compared to text messages that did not contain the intervention component.
Additionally, there was a trend for an antagonistic interaction when combining behavioural

change components, especially for the CO and COM groups.

An economic evaluation alongside a factorial randomised controlled trial was conducted to
estimate long-term costs and effects of BCT-enhanced text messages to support smoking
cessation in Thailand. A Markov model was used to estimate the long-term costs and outcomes
(in terms of life years and quality-adjusted life years) of important smoking-related diseases (i.e.
chronic obstructive pulmonary disease, stroke, ischaemic heart disease, and lung cancer)
resulting from the eight conditions of providing text messages compared to a ‘do nothing’
scenario. The results demonstrated that all text messaging interventions are cost saving. Mobile
phone text messages not only produced health benefits in terms of life years and QALY's gained,

but also reduced future costs incurred because of smoking-related diseases.
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1. Background and rationale

1.1. Tobacco-related harm and impact on economic cost

Tobacco smoking remains a leading threat to population health and it is estimated that there
are one billion adult smokers in the world (1). In Thailand, in 2014, the prevalence of tobacco
smokers! was 21% of the Thai population aged 15 years and above (41% males and 2%
females) (2). Tobacco use is an avoidable behavioural risk factor that causes many diseases,
such as cardiovascular disease, respiratory diseases, and several cancers and neoplasms. The
Thai Burden of Disease Research Program indicated that tobacco use is the number one risk
factor attributable to death and disabilities, and it was estimated that 51,000 deaths and 755,000

disability-adjusted life-years (DALYSs) lost are due to tobacco use (3).

Smoking also contributes to society’s economic loss through healthcare spending, productivity
loss from premature death, and absenteeism and presenteeism from disability related to
smoking. Moreover, healthcare spending on smoking-related diseases has been increasing in
publicly-financed healthcare systems. For example, in Canada, smoking-related health
expenditure was estimated at $21.3 billion for all smokers in 2012; it was also found that every
1% reduction in smoking prevalence annually would reduce the burden by $26.4 billion over
a 20-year period (4). In Thailand, it was estimated that a total of 9.9 billion Thai baht (THB)
was spent on smoking-attributable out-of-pocket medical costs in 2006 (5). Society experiences

losses of around 85,000 THB per female smoker and 158,000 THB per male smoker (6).

1.2. Tobacco control policies and interventions

In Thailand, several measures for tobacco control have been implemented in an attempt to
tackle the smoking situation. For example, the World Health Organization Framework
Convention on Tobacco Control (FCTC) and the Tobacco Products Control Act, B.E 2535
(1992) govern the production, sale, distribution, advertisement, and taxation of tobacco.

Establishment of non-smoking areas through the Non-smokers’ Health Protection Act, B.E.

! Daily and occasional (non- daily) tobacco—including cigarettes, cigars, pipes or any other smoked tobacco
products—smokers
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2535 (1992) also helps protect the population from second-hand smokers, as well as the
formation of a health promotion financing mechanism to fund the Thai Health Promotion
Foundation (ThaiHealth) through the Health Promotion Fund Act, B.E. 2544 (2001). A recent
overview of systematic reviews of tobacco control policies suggest that there is consistent
evidence to support the benefits of smoke-free policies and raising taxes on tobacco, whereas
other interventions such as offers to help quit smoking through financial assistance or

incentives for smoking cessation showed conflicting evidence (7).

1.3. Smoking cessation services in Thailand

Under Article 14 of the FCTC, smoking cessation services should be easily accessible through
advice from healthcare providers or a national telephone quitline. Existing evidence supports
behavioural therapies associated with higher effect sizes (quit rates), such as proactive
telephone counselling via quitlines (8) and brief advice from physicians (9). As health services
for tobacco-related problems are publicly available in Thailand, helping smokers quit by the
age of 30 would result in lifetime cost savings of around 71,000 THB per male and 40,000
THB per female, with subsequent decreases in cost savings as age increases (6). Although
services for smoking cessation are in place to help smokers, only 16% of smokers in Thailand
have attempted to quit smoking, and 59% of them have tried to stop smoking more than once
(2). Surprisingly, 97% of Thai smokers who attempted to quit used unassisted methods (cold

turkey) to stop smoking (10).

The Thailand National Quitline (TNQ) was established in September 2008 to provide a
countrywide-accessible telephone service for tobacco smoking cessation. The service currently
runs from 7.30 — 20.00 on Mondays to Fridays and from 9.00 — 17.00 on Saturdays and
Sundays. There are no services available on public holidays, except automated voice messages.
The service has been free-of-charge through a toll-free number (1600) for landline phone users
since 2011 and mobile phone users since 2013. TNQ provides counselling to all smokers who
are interested in quitting smoking and offers support via follow-up services when smokers set
a quit date within a month. This time point is used as it correlates with the intention to stop
smoking. Accordingly, smokers that refuse to set a quit date or receive follow-up services will
no longer receive services from the TNQ. It is estimated that a 5% increase in smokers who

set a quit date within a month will generate cost savings of 1-1.5 million THB a year for society.
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Moreover, a 5% increase in smokers allowing a follow-up would result in cost savings of
around 2-3 million THB (see Figure 1). The TNQ has developed infrastructure to support an
automated SMS service to provide for their users; therefore, an evaluation of which types of
text messages would provide the most benefits as an addition to their services could give an

indication of effectiveness and cost-effectiveness of intervention types.

3,500,000
3,000,000 /
/ e Quit smoking at 30
2,500,000 == a» «Quit smoking at 35
/ e o o o o Quit smoking at 40
2,000,000

e Quit smoking at 30

Cost savings from quitting smoking (THB)

1,500,000 == = »Quit smoking at 35
1,000,000 e eeeQuit smoking at 40
500,000
0 . ! T T T 1

1% 2% 3% 4% 5%
Percentage increased in performace
(Quit date set -- in grey, Quit date set and follow-up rate -- in blue)

Figure 1 Estimated cost savings from smoking cessation when utilisation of the Thailand

National Quitline increases by 1-5%

1.4. Opportunity for technology-assisted health promotion

interventions

The growing global penetration of mobile devices presents a window of opportunity for their
use in healthcare. Mobile devices, specifically mobile phone subscriptions, have dramatically
increased since the year 2000, with a global subscription rate of 91.3% in 2013 (11); this trend
is the same in low- and middle-income countries (LMICs) and high-income countries (see
Figure 2). In Thailand, 77% of the population over 6 years old owned mobile phones in 2014,
a result of an increasing trend in the preceding 5 years (57% in 2009) (12). Other findings have
shown that smartphone penetration in Thailand was estimated at 28% and 31% in 2011 and
2013, respectively (13), and that approximately 80% of residents in Bangkok owned

smartphones (12). This increasing trend in mobile phone usage, particularly smartphones,
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should provide the foundation necessary to allow for quicker proliferation and adoption of

mobile health (mHealth).

Mobile cellular subscriptions (per100 people)

160

140

120 o —
100 -

80 .-—-~"‘""
60 e ./'/

40 /_/"/-./ P
@ -"""‘." W

%0, %0, % '37 2, *'b 2, 2 *%? ‘% ‘i'o 2, "a 0, 0.
% D% 9;9 ; % ‘?r % 0 o %
== High income countries == Middle income countries
— Low income countries Thailand

Source: Data from http://data.worldbank.org (21/05/2015) (11)

Figure 2 Mobile cellular subscriptions in high-, middle-, and low-income countries, and

Thailand

mHealth is a promising tool to aid healthcare systems, especially health promotion, as it
improves access to health information with minimum costs (14). A large number of systematic
reviews of mHealth interventions are available, either focusing on smoking cessation (15-19)
or other health behaviours (20-28). Results from published meta-analyses suggest that mHealth

interventions for smoking cessation are beneficial (15-17, 20, 24, 25).

However, mHealth interventions are often complex in nature, containing several interacting
components and possessing several dimensions of complexity (29). Several interactions of
components within these complex interventions may affect the outcome, such as mode of
delivery (30), duration and intensity of intervention, and tailored functionality (24, 31).

Therefore, the details of these complex interventions are vital to their assessments.
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1.5. Mobile health behaviour change intervention

The majority of mHealth interventions to support smoking cessation in current literature was
mobile text messaging (32). Four studies provided one-way text messaging for their
participants (33-36), while a majority of studies used bidirectional text messaging. This two-
way communication allowed participants to obtain text messages by request. For example,
participants sent a text request citing ‘CRAVE’ or ‘HELP’ to receive further support for
reducing their cravings. These text messages were tailored to either participant characteristics,
needs or stages of change. The majority of mHealth interventions were tailored to participant
stage of smoking cessation or psychological conditions (36-43). Whittaker ¢7 a/. (2011) provided
text messages that were personalised to participants based on a self-selected quit date and
timing of the messages (44). Head and colleagues (2013) found that targeted and tailored
messages correlated with better effect size, although the use of theory is not found to be
associated with the effect size (24). Variations in messaging frequency in smoking cessation
interventions were found to have mixed results, showing no association with smoking

cessation rates (15) or increased smoking cessation rates (20, 24).

1.6. Behaviour change techniques

A common language to define and recognise behaviour change techniques (BCTs) improves
cumulative knowledge of complex behaviour change interventions (45). There is a need for a
standard and agreed upon terminology for behaviour change interventions to reduce diversity
in different terms used (40); a taxonomy of BCTs is crucial to identify active components
reliably and systematically. The latest hierarchically structured taxonomy of BCTs was

developed to serve as a more reliable and systematic specification of BCTs (47).

However, there is currently a gap in the literature on the understanding of the effects of BCT's
for mHealth behaviour change interventions in smoking cessation. Only one systematic review
of mHealth interventions descriptively reported the number of BCTs used (25). Thus, a
systematic review and meta-analysis of mHealth interventions to support smoking cessation
was conducted (32); it was concluded that the number of BCTs ranged from 3 to 31 per
individual study, depending on the level of detail reported in the original papers and related

articles. The top 10 BCTs that were used in these mHealth interventions were goal setting
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(behaviour), problem solving, social support, social comparison, pros and cons, instruction on
how to perform the behaviour, information about health consequences, pharmacological
supportt, verbal persuasion about capability, and distraction (32). mHealth interventions for
smoking cessation that contain behaviour change techniques aimed at all components of

behaviour change (capability, opportunity, and motivation) are associated with an increase in

the probability of smoking cessation by 1.30 (95% CI: 1.05-1.59) (32).

1.7. Evaluation of public health interventions

The evaluation of mHealth is often seen as challenging because it is a complex intervention
with interactions between technology, health service design, context, and people (48). The UK
Medical Research Council (MRC) encourages the use of theory to design and develop complex
interventions. Their framework has been applied in many research settings to improve the
quality of the development, evaluation, and implementation of complex interventions and has
led to more meaningful research results (49). One of the critical issues in this framework is
whether the appropriate theories were applied during the development of the complex

interventions.

The explicit application of theories may lead to better interventions, which may produce better
outcomes (30). However, a recent review on mHealth literature in low- and middle-income
countries suggests that there is a lack of theoretical background on the design of interventions
and measurement of outcomes (50). Many mHealth projects in developing countries are small
in scale and have rarely been evaluated (51). Some mHealth projects are unable to reach their
promised potential regarding translation into policy and practice. These policy-practice
transition problems may be due to a lack of evidence of health impact for mHealth
interventions; the benefits of these interventions were also mixed (25). Therefore, before
implementing mHealth interventions for health promotion, a rigorous study design that can
illustrate a causal relationship between the intervention and its effectiveness should be

conducted.

A standard two-arm parallel trial is the most common design, wherein participants are assigned
to either an intervention group or a control group. However, this type of RCT only provides
an answer to whether the intervention is effective or not. The Multiphase Optimisation

Strategy (MOST) is a methodological approach to optimise and evaluate multicomponent

Health Intervention and Technology Assessment Program 6|Page



interventions, consisting of three phases: screening, refining, and confirming (52). This
approach utilises experimental designs to screen for potentially effective intervention
components prior to testing in an RCT (53) and has been used in optimising packages for
smoking cessation (54-57). Experimental designs that are recommended for optimising the
effectiveness of multicomponent interventions in the MOST approach include full factorial,
fractional factorial, and ‘sequential, multi-assignment, randomised trial’ (SMART) (58). These
types of designs are a more efficient approach compared to a parallel design or multi-arm
design. For example, a factorial design requires the same sample size as a parallel design (and

less compared to a multi-arm design) for the same statistical power (59).

1.8. Economic evaluation of public health interventions

Since the introduction of the Universal Coverage (UC) scheme in 2001, around 97% of the
Thai population has access to free healthcare. With the continuous development of the
National List of Essential Medicines and the benefits package of the UC, advanced and more
expensive technologies are likely to be included when cost-effectiveness criteria are met. Since
the introduction of the UC, total health expenditure has risen from 3.3% of the gross domestic
product (GDP) in 2001 to 4.1% in 2011, along with an increased proportion of public health
expenditure (from 56.4% in 2001 to 75.5% in 2011) (60).

Health promotion and disease prevention programmes are being implemented as a medium to
control future healthcare costs. However, only a small amount of economic evaluations of
public health interventions are being implemented because of methodological challenges in
the evaluation of public health interventions. First, the methodological difficulties from trials
to illustrate the effectiveness of public health interventions often do not hold up to the gold
standard of randomised controlled trials (RCT's). Second, outcomes measured in public health
interventions are short-term effects, such as behaviour change rather than conventional
Quality-Adjusted Life Years (QALYs). Moreover, the costs and consequences of public health
interventions may not only affect the health sector, but also other sectors such as education
and the judicial system. Therefore, there is a need to develop economic models that estimate
the impact of individual behaviour change in the long-term, in which lifetime costs and
consequences from behaviour changes are linked with specific health conditions related to

health behaviours. Lessons learned from conducting an economic evaluation alongside RCT
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will help public health economists understand its applications, which can then be used to
develop guidance for economic evaluations of public health interventions, especially those

focusing on individuals’ behaviour change.

2. Theoretical framework

The theoretical framework on the design of text messaging to support smoking cessation is
depicted in Figure 3. Individual behaviour can be explained by Michie’s COM-B system under
the Behaviour Change Wheel (BCW) (61). The COM-B system suggests that the interaction
of capability (C), opportunity (O), and motivation (M) leads to behaviour change (B); likewise,
behaviour can alter the capability, opportunity, and motivation of individuals (61). Capability
is defined as “the individual’s psychological and physical capacity to engage in the activity
concerned”, such as knowledge and skills to perform a behaviour. Motivation is defined as “all
those brain processes that energise and direct behaviour, and not just goals and conscious
decision-making”. Opportunity is defined as “all the factors that lie outside the individual that
make the behaviour possible or prompt it”. A previous meta-regression suggested that
mHealth interventions for smoking cessation that contain behaviour change techniques aimed
at all components of behaviour change (capability, opportunity, and motivation) are associated
with an increase in the odds of smoking cessation by 1.30 (95% CI: 1.05-1.59) (32). Therefore,
an understanding of the mechanisms of behaviour change interventions contributes to
advanced knowledge in public health and health promotion programmes that are often

complex in nature.

COM-B

Figure 3 Theoretical framework
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3. Aim

This research aims to improve smoking cessation rates among Thai smokers by providing text
messaging interventions, and to test which behaviour change components within text messages

yield a better result in terms of effectiveness and cost-effectiveness.

4. Objectives

e To simultaneously test whether BCT-enhanced text messages containing different
behaviour change components improve smoking cessation rates among Thai smokers
e To conduct an economic evaluation alongside a randomised controlled trial of mobile

health behaviour change intervention for smoking cessation

5. Methods

5.1. Afactorial randomised controlled trial of behaviour change

components in text messaging

Overview

The objective of this study was to simultaneously assess the effectiveness of BCT-enhanced
(‘Capability’, ‘Opportunity’, and ‘Motivation’) text messages for smoking cessation (main
effects) and the influence of each behavioural change component in text messages on smoking
cessation rates (interactions). This trial was designed to be a pragmatic randomised controlled
trial with 2X2X2 full factorial design that measures effectiveness (7-day point prevalence
abstinence at 1-month follow-up) of text messages in addition to the routine practice of the
Thailand National Quitline (TNQ). A total of 1,571 smokers were recruited and randomised
to receive one of eight groups of BCT-enhanced text messages (placebo, C, O, M, CO, CM,
OM, and COM) in a 1:1:1:1:1:1:1:1 allocation ratio via a web-based programme. Age groups
and levels of intention to quit smoking were used as stratification factors for randomised block
design. Group allocations were concealed from the participants and information about the

content or intention of the different sets of text messages was withheld. Data collection was

Health Intervention and Technology Assessment Program 9|Page



conducted at baseline and after participants received all text messages at 1-month and 6-month
follow-up. Samples of participants living in the Bangkok Metropolitan Area were invited to
receive a carbon monoxide breath test at 6-month follow-up at ‘Fah Sai’ smoking cessation

clinics. The results from this trial were used to inform TNQ smoking cessation services.

Trial registration

The protocol of this trial has been registered on the International Standard Randomised
Controlled Trial Number (ISRCTN) registry to support transparency in research (Registration
number: ISRCTN16022919).

Reporting

There were no published reporting guidelines specific to randomised controlled trials with a
factorial experimental design (62). Therefore, the Consolidated Standards of Reporting Trials
(CONSORT) and its supporting papers (63-65) — the most recent recommendations for
reporting randomised trials — were used as a guide to report this trial design, which was also
complemented by the Medical Research Council (MRC) guidelines for reporting process
outcomes (66) and recommendations from previous research about key methodological issues
for factorial trials (62, 67). The International Council for Harmonisation (ICH) guidelines on

Statistical Principles for Clinical Trials were also used to inform the statistical analysis plan (68).

Eligibility criteria

Eligibility criteria included smokers who: (1) resided in Thailand and wanted to quit smoking,
(2) owned a mobile phone with at least the ability to send and receive SMS text messages, and

(3) were able to read and write Thai.

Study setting

The TNQ provides counselling to all smokers who are interested in quitting smoking. Call-
takers and counsellors provide counselling services in the TNQ. Call-takers are the persons
responsible for short communications with callers and serve as the initial screeners to identify
whether the callers are smokers and would like to receive counselling from the TNQ. Since
the calls may not come from smokers, when the caller is identified as a smoker, he or she will

be referred to a TNQ counsellor to assess smoking behaviour and offer support via follow-up
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services (69). Then, the TNQ counsellor provides either a brief intervention if the smokers
have limited time to talk on the phone or smoking cessation counselling that usually lasts for
20-30 minutes. After providing counselling, if the smoker sets a quit date within a month, he
or she will be offered follow-up calls (at 7-day, 15-day, 1-month, 3-month, 6-month, and 12-
month intervals after the quit date). If smokers refuse to set a quit date or to receive follow-

up services, they will no longer receive any service from the TNQ.
Recruitment and enrolment

Smokers from across Thailand who wanted to quit smoking were identified and recruited
either during their call to the TNQ or by completing a self-administered online questionnaire.
Trial participants were recruited mainly from the TNQ by TNQ staff that assessed smokers’
eligibility and offered the opportunity to be recruited into the trial. Callers to the TNQ were
screened by the TNQ call-takers and asked whether the callers are smokers and would like to
receive counselling from the TNQ. When callers were identified as smokers, they were referred
to the TNQ counsellors to assess smoking behaviour. If the smokers set a quit date within a
month, they would receive the usual care from the TNQ (receive follow-up calls at 7-day, 15-

day, and 1-month intervals after call initiation).

Figure 4 shows the recruitment flow from the TNQ system. The online recruitment was used
to engage smokers seeking smoking cessation support from national public health campaigns.
Similar to the routine services provided by TNQ, an option for online registration is ‘call back
services’ wherein smokers can provide information for the TNQ to call them back. Participants

that completed the baseline questionnaire were assessed for eligibility.

Participants were enrolled into the trial after consenting to take part in the trial and completing
a baseline questionnaire via a telephone interview or a self-completed online questionnaire.

Participants were recruited from 16 January 2017 to 14 January 2018.
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Study interventions

Intervention development

Two levels (present and absent) of three behavioural components (‘Capability’, ‘Opportunity’,
and ‘Motivation’) in text messages were considered in eight experimental conditions; Table 1
shows the design matrix. The placebo refers to text messages that did not contain any
behavioural change for tobacco smoking cessation to avoid incomplete factorial design
resulting from a high rate of lost to follow-up (70). ‘C’ stands for messages aimed at increasing
smokers’ capability to quit. ‘O’ stands for messages aimed at increasing opportunity to support
smoking cessation. ‘M’ stands for messages aimed at increasing motivation to quit.
Combinations of C, O, and M stand for messages aimed at increasing more than one

component, e.g. COM stands for messages aimed at all behavioural components.

Table 1 Design matrix of 2X2X2 factorial design and content of text messages within

interventions that were randomised

Content of text messages (factor)

Experimental group Capability ~Opportunity  Motivation Abbreviation
1 No (-) No (- No (- Placebo
2 Yes (+) No () No () C
3 No (-) Yes (+) No (-) O
4 No (-) No (-) Yes (+) M
5 Yes (+) Yes (+) No (-) CO
6 Yes (+) No (-) Yes (+) CM
7 No (-) Yes (+) Yes (+) OM
8 Yes (+) Yes (+) Yes (+) COM

All participants were scheduled to receive automated text messages twice a day at 7:00 AM and
4:00 PM for 30 days, free of charge. The rationale for sending texts twice a day was to simulate
the same frequency of texts scheduled to be sent from the Thailand National Quitline (TNQ)
routine service in the future. The first text message of each day was designed to be sent after
participants have woken up at 7:00 AM (morning cigarette craving). The second text message
of each day was designed to be sent before participants finished their school/work at 4:00 PM
to serve as reminders before their usual puff of cigarettes. In total, 60 BCT-enhanced text
messages per study group were scheduled to be sent via ThaibulkSMS, a bulk SMS provider,
as they are a current provider for the TNQ and the delivery status of text messages can be

tracked with a premium package subscription.
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Three steps were involved in the process to develop text messages to support smoking
cessation that can be mapped into the behaviour change techniques taxonomy version 1

(BCTTv1) and behaviour change components.

Step 1: Choosing behaviour change techniques

All texts were generated in Thai and were then translated into English and proofread by a Thai
person who speaks native English. The rationales for selected BCT's were 1) higher frequency
of BCTs reported in literature reviews and 2) applicable to research setting. The exclusion
criteria were 1) BCTs not supported by systematic review results; 2) BCTs reported in
systematic reviews but not feasible for delivery using text messages as a platform; or 3) BCT's
presented as negative reinforcement statements. For example, since the intervention was
designed to be a one-way system, BCT's asking users to give feedback were not applicable. BCT
4.4 Bebavioural experiments would require an explanation and was therefore not applicable for
text messages as well. Another example of exclusion is BCT 14.9 Reduce reward frequency since

an actual reward must be provided.

Step 2: Testing whether the text messages represent the intended BCT's

To explore whether the BCT-enhanced text messages represented the intended BCTs, inter-
coder reliability for agreement was conducted prior to the generation of the full list of text
messages. An independent and experienced BCT coder, Fabiana Lorencatto (FL), was invited
to code a random sample of text messages. The RAND function in Microsoft Excel was used
as a random generator to randomly select a number between 1 and 60. A set of 20 texts were
randomly selected using this method. Both BCT coders (PK and FL) coded the 20 texts for
BCTs using the BCTTv1. Cohen’s kappa coefficient (71) was used to determine the inter-rater
agreement of at least 1 BCT per message between the two raters. The analysis was conducted
using Stata/IC software (Release 14; StataCorp, 2015) (72). Inter-coder reliability for the BCT

coding was found to have a substantial level of agreement (k = 0.7820)2.

2 substantial level of agreement: 0.61 - 0.80; almost perfect level of agreement: 0.81 — 1.00
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Step 3: Adapting to the Thai context

A focus group discussion was held in Thailand to ensure that the text messages were acceptable
in Thai (both context and language). Stakeholders comprised members of the public involved
with tobacco control in Thailand. Stakeholders — including service providers, policymakers,
funders, research units, and non-governmental organizations — were identified via the “Clinical
guidelines for smoking cessation in Thailand” and the network website. To avoid systematic
biases in the selection process by the researcher, an invitation was sent to each organization,
namely, 1) Thai Health Professional Alliance Against Tobacco; 2) Thai Physicians Alliance
against Tobacco; 3) Nurse Network on Tobacco Control of Thailand; 4) Smoke Free
Pharmacy; 5) Action on Smoking and Health Foundation Thailand (ASH Thailand); 0)
Tobacco Control Research and Knowledge Management Center (TRC); 7) Thailand National
Quitline (TNQ); 8) Bureau of Tobacco Control, Department of Disease Control, Ministry of
Public Health; 9) Thai Health Promotion Foundation; and 10) Thai Rai Kwan application
developer. The contents of the invitation letter consisted of a 2-page summary of the study
and the agenda of the meeting (see Appendix 2). Information sheets and consent forms were
sent to participants assigned to attend by the director of each organization prior to the meeting.
Participants were asked for permission to audio record and document verbatim transcription

of interview data.

The meeting was held on 4 November 2016 at the Health Intervention and Technology
Assessment Program (HITAP) for 3 hours (see Appendix 6 for the meeting minutes). The
focus group discussion was divided into four sessions with a small 15-minute break after the
first 2 sessions. This allowed the participants to have a break as any session longer than 90
minutes would result in a loss of focus. All participants were provided with a pen, presentation

slides, voting flags, and a document containing the sets of text messages divided by BCT

groups.

As a result of the focus group, three behaviour change techniques were excluded from the list,
including 1) BCT Graded tasks, 2) BCT Behavioural contract and 3) BCT Reduce negative emotion. 1t
is agreed by tobacco experts in Thailand that the concept of reducing the number of cigarettes
smoked per day is not acceptable. BCT" Graded tasks is not acceptable by policy standards for
tobacco control, therefore, all texts related to that concept were rejected by default. BCT

Behavioural contract requires more explanation in order to communicate to smokers effectively.

Health Intervention and Technology Assessment Program 15|Page



It was discussed within the group that the information is unlikely to be sufficient within the
70-character limit. Moreover, BCT Commitment serves a similar purpose and is sufficient with
this level of communication. Therefore, all texts related to BCT Bebavioural contract wetre
removed. Text within BCT Reduce negative emotion was classified within the ‘Motivation’ category.
Participants agreed that the text for this BCT is similar to text within the ‘Capability’ category.
Therefore, all texts related to BCT Reduce negative emotion were removed in order to avoid
replication of two domains. Table 2 shows the final BCT's included in this study as well as the

behaviour change techniques that were contained in each BCT-enhanced text message.

Table 2 Behaviour change techniques included in the study

Capability BCT 1.2 Problem solving, BCT 2.3 Self-monitoring of behaviour, BCT

(n=8) 4.1 Instruction on how to perform the behaviour, BCT 4.2 Information
about antecedents, BCT 5.1 Information about health consequences,
BCT 8.2 Behaviour substitution, BCT 8.6 Generalisation of target

behaviour, and BCT 12.4 Distraction

Opportunity | BCT 3.1 Social support (unspecified), BCT 3.2 Social support (practical),
(n=11) BCT 3.3 Social support (emotional), BCT 6.2 Social comparison, BCT
7.1 Prompts/cues, BCT 11.1 Pharmacological support, BCT 12.1
Restructuring the physical environment, BCT 12.2 Restructuring the
social environment, BCT 12.3 Avoidance/ reducing exposure to cues for
the behaviour, BCT 13.1 Identification of self as role model, and BCT
13.2 Framing/reframing

Motivation BCT 1.1 Goal setting (behaviour), BCT 1.5 Review behaviour goal(s),
(n=13) BCT 1.9 Commitment, BCT 5.3 Information about social and

environmental consequences, BCT 9.2 Pros and cons, BCT 10.5 Social
incentive, BCT 10.6 Non-specific incentive, BCT 10.9 Self-reward, BCT
13.5 Identity associated with changed behaviour, BCT 15.1 Verbal
persuasion about capability, BCT 15.2 Mental rehearsal of successful
performance, BCT 15.4 Self-talk, and BCT 16.2 Imaginary reward
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Randomisation
Randomisation and sequence generation

Stratified permuted block randomisation was used in this trial to minimise treatment allocation
imbalance between experimental groups across age and intention to quit smoking. Age groups
(=30, 31-40 and >40) and intention to quit groups (Low and High) were used as stratification
factors, in a total of six strata. Longitudinal data from the International Tobacco Control (ITC)
Southeast Asia studies in Thailand suggested that older age and intention to quit smoking were
found to be a predictor of quit attempts (73, 74); both factors are associated with a higher

likelihood of quit attempts and smoking cessation.

The sequence list for random allocation was a computer-generated schedule, produced in
Stata/IC software (Release 14; StataCorp, 2015) (72). There were eight experimental
conditions for this trial; a permuted-block random schedule with an equal block of size 16 was
generated (eight conditions twice). There were six sets of random lists (6 strata) according to

age groups (=30, 31-40, and >40) and intention to quit groups (Low and High).
Allocation concealment mechanism

Although the ThaiBulkSMS allows users to send multiple automated text messages to multiple
numbers at the same time, allocation concealment is not achievable with this function. Figure

5 shows a simple function to send one text message to the mobile user(s).

ThaiBulksmsw® Unugws e tiia © &N +

1 67/160

English

Figure 5 ThaiBulkSMS user interface for sending text messages
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Therefore, in order to withhold this information and minimize human error by providing
interventions manually, a programme for automated text messaging was developed by an
external programmer. The system architecture of providing text messages to smokers is
illustrated in Figure 6. Text messages were sent via ThaiBulkSMS which serves as a gateway
provider that links to Thai mobile operators. The mobile operators then send text messages to
mobile users. Information about the delivery status is then sent back to ThaiBulkSMS. The
computer icons on the far left of the figure represent an additional online website that links to
the ThaiBulkSMS website via application programming interface (API). Figure 7 shows the

programming flow.

To send SMS via the ThaiBulkSMS website, input information included a phone number, all
intended text messages (63 texts per number), a sender name (iCanQuit), and the scheduled
date and time for each text. The programme is available online via a password-protected

website (http://stopsmokephd.esyv.es/) (Figure 8). The chief investigator (PK) initiated the

intervention by submitting participants’ information including name, mobile number, age,
intention to quit and the submission date to the web-based programme (Figure 9). Participants
were randomly assigned to receive one of eight sets of text messages in a 1:1:1:1:1:1:1:1
allocation ratio via the web-based programme. The programme then automatically submitted
scheduled text messages to the SMS gateway provider, ThaiBulkSMS. A research assistant
produced the random allocation sequence list. The randomisation list was directly transferred
to the programmer who developed the web-based programme. Therefore, group allocation for

each participant was concealed from the chief investigator.
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Figure 9 Screenshot of programme input information
Blinding of randomised interventions

Blinding of participants or outcome assessors from the randomised intervention reduces bias
in reported outcomes (75). Trial participants, interviewers (the outcome assessors), and the
chief investigator (PK) were blinded to treatment allocation. Trial participants were blinded
from group allocations by withholding information regarding the different sets of text
messages being studied or the rationale for these. Measures to ensure that the interviewers and
the chief investigator were blinded to treatment allocation consisted of the following: 1) group
allocation was generated by a research assistant (SK) who was not involved in the outcome
assessment at 1-month follow-up; 2) allocation of treatment groups was kept in a separate file
and was not shared with the chief investigator or the interviewers; and 3) statistical analyses
were conducted by the chief investigator, who was blinded to the group allocations until the

primary outcome data were collected and cleaned.
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Questionnaire development and data collection

Numerous factors perceived as external to the intervention can impede or strengthen the
effects of a complex intervention (66). The logic model is a systematic method for identifying
how a programme might work and what factors could potentially be attributed to an effective
programme (706). It has been adopted in an evaluation of text messaging and was recommended
for use to understand the intervention pathways (77). The logic model was used to
systematically illustrate the causal assumptions underlying the expected outcome of the text
messaging programme and to provide a framework for questionnaire development (Figure
10). This was used to provide a deeper understanding of the role of other factors that may
impact the outcome. Hence, it was used not only to measure smoking status as an outcome,
but also to explain possible variations in outcomes through the evaluation of implementation,
mechanism of change, and context. Table 3 summarises the planned data collection and

timelines of follow-up activities.

Smoking
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Intervention Behaviour

Capability
fidelity

change

Interventions

Health outcomes

Technology
engagement

Smoking Quality of life
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Mechanisms of impact

Motivation

Figure 10 Logic model for the evaluation of the text messaging intervention
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Table 3 Planned data collection and timelines of follow-up activities

Timeline
Screening = Baseline | 1-month 6-month
Thailand National Quitline routine data collection
Name or nickname X
Ownership of mobile phone X
Phone number or email/mailing address X

Assessment

Questionnaires

Baseline characteristics: (78)

Age

Gender

Marital status

Religion

Parental status

Employment

Education

Co-morbidities

Family medical history (smoking-related illnesses)

Socioeconomic status

Household income

Smokers among friends and family

S T I B B I < T < < I

Smoking behaviour:
Smoking status
Daily/occasional status
Number of tobacco products used per day
Age at smoking initiation and duration of smoking
Fagerstrdm Test for Nicotine Dependence
History of quitting smoking in the past
Methods used to assist smoking cessation

ST B I I < I I
<
<

<]
<

Behaviour change:
Behaviour to support smoking cessation
Willingness to quit in the next month
Intention to quit scores (79)
Smoking cessation self-efficacy (80)
Mobile phone usage:
Type of mobile phone owned
Carry mobile phone at all times
Frequency of text message usage
Frequency of instant messaging services usage
Frequency of using mobile apps for health-related
and non-health related communication
Time spent on mobile phone per day X
Process evaluation:
1) Intervention fidelity: Status reported from X
ThaiBulkSMS and Self-reported received text status
2) Technology engagement
Opened and read text status
Shared text with others status
User engagement scale
Likelihood of subscribing to similar programme

Drinking behaviour: AUDIT scores
Quality of life: EQ-5D-5L
Exhaled Carbon Monoxide levels X

HoM M A
I I
HoM M A

LS < B I

I B B B B
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Process evaluation

Process evaluation means an evaluation of programme implementation to assess intervention
fidelity and quality of implementation. Process evaluation can help indicate why a trial fails and
also provide policymakers and practitioners with knowledge of how the intervention can be
replicated to implement complex interventions (66). Components to measure process
evaluation varies across the type of interventions and the stage at which the process evaluation
is conducted (66). To provide greater confidence in the trial’s conclusion in terms of effective
programme implementation, a quantitative process evaluation was conducted by measuring

intervention fidelity and participant engagement with technology.

1) Measuring intervention fidelity

Intervention fidelity involves reach, dose delivered, received dose effectiveness, recruitment,
and context (81). With advances in technology, intervention fidelity can now be measured
objectively. The ThaiBulkSMS SMS provider supplied a delivery status report for each text
message that was scheduled to be sent. The number of texts received was measured at the end
of the trial when PK became unblinded to the group allocations. In total, it was expected that
a complete intervention fidelity status would be 60 text messages per participant. Thus, a binary
variable was created for status indicating whether 60 text messages had been received by the

participant.

Even though the participant might have received all text messages, they might not have opened
or read all the text messages sent. Unlike instant messaging services, the status of whether a
person actually opens or reads the text is not available for SMS services. The self-reported
questionnaire at 1-month follow-up asked whether participants had received all the text
messages and whether they had opened and read them. The question provides an overall status
overview of whether the participant received, opened, and read the text messages. It was
designed in this manner as measuring all 60 text messages was not possible on this platform;
moreover, it would be a burden to research participants to answer a questionnaire every day,

which could cause high lost to follow-up.

2) Technology engagement
Technology engagement, a more specific component of digital health intervention, is one of

the key areas in the evaluation of mHealth interventions (82). It plays a vital role in the success
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of this programme as it is possible that a less engaging SMS messaging schedule can impede
the effectiveness of behaviour change interventions. However, a taxonomy and model for
effective engagement — a sufficient level of intervention engagement to achieve positive

outcomes (83) — is still under development.

Technology engagement was measured from the self-reported questionnaire at 1-month
follow-up using the three main components of technology engagement: likes, shares, and
subscribes. Whether one likes the programme or not is relatively subjective. Respondents often
endorse a statement rather than disagree with it (84) and it was expected that the direction of
question-wording would be varied. Therefore, a set of statements about the programme was
created comprising three questions with negative statements and three questions with positive
statements about the programme. Second, propensity to share information was measured by
asking participants whether they had shared text messages with other people. Third, re-
engagement with mHealth was measured by asking about their likelihood of subscribing to

similar programmes in the future.
Mechanisms of impact

Mechanisms of impact — to address the question of whether the delivered intervention has
produced any change (66) — were observed through intended behaviour change and smoking

behaviours to support smoking cessation as proximal outcomes.

1) Intended behaviour change

There is no existing questionnaire to measure ‘Capability’, ‘Opportunity’, and ‘Motivation’ of
the COM-B as this is still an emerging area. Thus, a questionnaire was developed to measure
the COM-B domains related to smoking behaviour. It reflected each function of the COM-B
components, hence, a total of 6 questions were identified. Each item was rated on a scale of 1

to 10, with 10 being strongly agree and 1 being strongly disagree.

Intention to quit smoking has been found to be associated with smoking cessation (e.g. among
Chinese people (85), and among Thai and Malaysian people (73)) (78). An intention to quit
scale is preferable over the ‘stage of change’ due to theoretical and methodological problems
with the concept of ‘stage of change’ (79). An increase of one point on the 1-10 intention score
increased the odds of being abstinent at follow-up by 20%. Moreover, the TNQ already

collects an intention to quit smoking score on a scale of 1 to 10 at the point of care (86).

Health Intervention and Technology Assessment Program 24|Page



Self-efficacy — one’s belief in one’s own ability to execute something (87, 88) — has been widely
used to explain behaviour. High self-efficacy towards a behaviour is associated with a tendency
to change that behaviour. A recent meta-analysis showed that higher self-efficacy is associated
with future smoking cessation, though the association is minimal (89, 90). Moreover, self-
efficacy was associated with higher abstinence rates in Thai smokers (74). A Smoking
Abstinence Self-Efficacy Questionnaire has been shown to have discriminant validity and is
feasible for use in clinical settings (91). This questionnaire contains six items regarding smoking
situations where respondents assess their confidence in the ability to remain abstinent. The

questionnaires were translated into Thai by two bilingual translators.

2) Smoking behaviours

A number of smoking behaviours have been shown to be statistically significant predictors of
quit attempt and smoking cessation (78). These variables include cigarette dependence, number
of cigarettes used per day, age of smoking initiation, past attempts to quit, duration of smoking
cessation in the past, desire to quit, motivation to quit score, intention to quit, and confidence

in successful quitting.

Nicotine dependency has also been shown to be associated with smoking cessation rates. There
are a number of questionnaires to assess nicotine dependence among smokers (92). The Thai
clinical guidelines (93) recommend that the Fagerstrom Test for Nicotine Dependence
(FITND) (94) should be used in clinical settings. The FTND, a validated questionnaire available

in Thai (93), was used as a tool to assess dependence on nicotine.

3) Alcohol drinking behaviour

Alcohol drinking behaviour is associated with smoking behaviour in Thailand; a positive
association was found between alcohol and tobacco consumption (10, 95). The Alcohol Use
Disorders Identification Test (AUDIT), a validated 10-item questionnaire developed by the
WHO, measures alcohol consumption, drinking behaviour, and alcohol-related problems (96).
The AUDIT scores range from 0 to 40, with higher scores representing a higher dependence
of alcohol use. A score of 8 or above indicates harmful or hazardous alcohol use. This

questionnaire has been validated and translated into Thai (97).
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Health outcome measures
1) Primary outcome

The primary outcome for this study was self-reported 7-day point prevalence abstinence at 1-
month follow-up. In this study, participants were asked, “How many cigarettes did you smoke
in the past 7 days?” at 1-month follow-up. Three choices — 0, 1-5, and more than 5 — were
used in the questionnaire because the Russell Standard allows up to 5 cigarettes smoked for
longer follow-up periods (98). To determine a positive outcome, zero tobacco products used

indicated smoking abstinence.
Self-reported abstinence

Self-report of smoking abstinence over the whole follow-up period, allowing up to five
cigarettes in total, has been recommended as an outcome assessment (98). As such, the answers
used to determine abstinence were 0, 1-5 cigarettes, and more than 5 cigarettes. The success

outcome of 6-month sustained abstinence includes only an answer of zero.
Exbhaled carbon monoxide levels

Biochemical verification is recommended to minimise social approval bias from self-reported
measurement; however, verifying abstinence over the follow-up period was not practical and
required vast resources. Samples of participants living in the Bangkok Metropolitan Area were
invited to receive a carbon monoxide breath test at 6-month follow-up at ‘Fah Sai” smoking
cessation clinics. Criteria of cut-point to determine smoking status from the Society for
Research on Nicotine and Tobacco (SRNT) Subcommittee on Biochemical Verification was

8-10 parts per million (ppm) (99).
2) Quality of life

Health-related quality of life examines the impact of current health status on quality of life. It
has been used as a health outcome when conducting an evaluation of healthcare interventions
in Thailand as recommended by the Thai National Health Technology Assessment guidelines
(100). For future economic evaluation of text messaging to support smoking cessation in

Thailand, the EQ-5D — a standardised measurement of generic health-related quality of life
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that provides a single index value for health status — was measured (101). Health-related quality
of life states consist of 5 dimensions, including mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. The EQ-5D-5L, a recently developed EQ-5D
(current name EQ-5D-3L), consists of 5 levels of severity for each domain (instead of 3 levels
in the previous version). Index values attached to the EQ-5D health states are based on a Thai
population value study (102). Registration for the use of EQ-5D-5L questionnaires was

required prior to conducting this trial (registration ID: 14129).
Pilot test and revision

The objective of this pilot test was to check the understanding of participants and their ability
to answer study questions. Also, the time to complete each questionnaire was recorded. A full
set of questionnaires in Thai were read by two academic staff and one administrative staff
(non-academic staff) at the Health Intervention and Technology Assessment Program
(HITAP). Their comments were used to modify questionnaire wording. Some questions that
were perceived to contain academic language were modified to lay language. The final version

of the questionnaire in Thai can be found in Appendix 4.
Assessment instrument

Data collection tools included a baseline questionnaire and a 1-month follow-up questionnaire.
These questionnaires were designed to be self-administered via paper (by post) or online (by
web-based survey). Online questionnaires were created using secure Bristol Online Survey

(BOS) accounts through the University of Leeds subscription. The baseline questionnaire was

available at  https://leeds.onlinesurveys.ac.uk/icanquitbaseline,  1-month  follow-up
questionnaire was available at https://leeds.onlinesurveys.ac.uk/icanquit-1-mo, and 6-month
tollow-up questionnaire was available at https://leeds.onlinesurveys.ac.uk/icanquit-6-mo. The

answers were recorded electronically when a participant answered the online questionnaire.
Data from the BOS were then exported into a Microsoft Excel file format with coded

responses, which was directly imported into statistical software.
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Definition of the primary outcome

The primary outcome in this study was self-reported 7-day point prevalence abstinence at 1-
month follow-up. Point prevalence abstinence measures whether a smoker has stopped

smoking at the point of follow-up (103).
Sample size calculation

A sample size was calculated to determine the number of participants needed for detecting the
main effects of the three behavioural change components in text messages on self-reported 7-
day point prevalence abstinence at 1-month follow-up. There were three main effects of
smoking cessation from providing text messages to support smoker’s capability to quit,
opportunity to quit, and motivation to quit. The sample size calculation to detect a difference

between two proportions is determined by the following equation (104).

[p1(1 —p1) + P2 (1 — p)(z1-c/2 + Zﬁ)z
(p1 — p2)?

where p; is the baseline probability of a successful outcome for the control group and p, is
the probability of a successful outcome for the experimental group. The study was designed
to have 80% power (Zg) to detect a difference in the main effects using a two-sided test to
compare two sample proportions. For a two-sided test, the level of statistical significance ()

was set at 0.05.

An odd is the probability that an event will occur divided by the probability that the event will
not occur. Since it was expected that 16% of smokers in Thailand have attempted to quit
smoking without any assistance (p; = 0.16) (Thai National Statistics), and given that the odds
ratio was 1.5, the probability of smoking cessation in the experimental group was expected to
be 22% (p; = 0.22). A meta-regression analysis was conducted to determine the association
of increasing effect size of mHealth interventions containing BCTs mapped into the
‘Capability’, ‘Opportunity’, and ‘Motivation’ groups (odds ratio = 1.30, 95% CI: 1.05 - 1.59).
The meta-analysis of mHealth interventions for tobacco smoking cessation showed that the
odds ratio was 1.69 (95% CI: 1.20 - 2.38) at 1-month follow-up. The effect size of 1.5 was used

as the sample size calculation for a more conservative approach.
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Retention rate of Thai participants from the International Tobacco Control Southeast Asia
Survey was 77.9% (73); therefore, it was expected that around 75% of the participants would
complete the trial. Thus, the total sample size should be 1,670 people to provide 1,252
evaluable participants, accounting for lost to follow-up. For this factorial design, the same
sample size was applied and divided equally for each intervention (59, 105). The sample size
was estimated to be 832 people each for the experimental groups and the control group to
detect a minimum difference in the main effects. For the eight experimental conditions, the

sample size for each group was 208.
Change to trial design and ethical considerations

This trial faced many predictable and unpredictable challenges throughout the recruitment
period. The major problem of recruitment for this study was a policy environment change
over the course of the study. The overestimated recruitment rate was another factor. An influx
of smokers from the nationwide “World No Tobacco Day’ campaign gave a seasonal over-
optimistic figure; as a result, the trial was extended twice. Also, it might have increased the
proportion of smokers who were more motivated to quit, as observed from the decrease in
the percentage of smokers who did not set a quit date within a month. Approval from the
University of Leeds research ethics committee and the Institute for the Development of
Human Research Protections (IHRP), Thailand was obtained prior to any amendments (See

Appendix 1).

Table 4 Summary of amendments, reasons for changes, and date of approval

Amendment Reasons for changes Date of

approval
Amendment 1. Questionnaire modification 11/01/2017
1 1.1 Items added

- Add participant mobile phone number to serve as
research identification numbers

- Add religion as a parameter to determine participants’
beliefs

- Add household income as a parameter to determine
participants’ socioeconomic status to ensure that the
baseline characteristic for participants’ socioeconomic
status is available in the case where there is a lot of
missing information within the household asset
question
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Amendment = Reasons for changes Date of
approval
1.2 Items modified
- Household asset has been modified to match the assets
listed under the current national household survey
- Alcohol consumption behaviour is replaced with the
Alcohol Use Disorders Identification Test (AUDIT), a
validated questionnaire recommended by the World
Health Organization
- Reason for smoking modified from free form answers
to multiple choice instead
Amendment 1. Update contact details 14/03/2017
2 2. Proposed to allow telephone interview as another
method to collect data
3. Add series of advertisement materials
4. Proposed to modify participant information sheet and
consent form for online platform
5. Proposed to provide incentives for participants who
completed the trial
Amendment | 1. Modify the inclusion criteria “(1) Thai smokers who 08/06/2017
3 received a single brief counselling session for smoking
cessation from the TNQ and (2) did not set a quit date
within one month” to “(1) Thai smokers who want to
quit smoking”
2. Drop one of the secondary outcomes (self-reporting of
setting quit date at 1-month and 6-month follow-ups) as
a result of modification of the inclusion criteria

Follow-up

Two additional SMS texts were sent as part of the research process, explaining how to opt out
from receiving text messages and how to complete the questionnaire. The first text, “You will
receive messages for 30 days. To stop, contact 0891643777.”, was sent to participants as a welcome
message to the trial and included contact information for those who wanted to stop receiving
SMS texts. The last message, “Thank you for joining iCanQuit. Please answer the questionnaire at
https:/ | leeds.onlinesurveys.ac.uk/ icanquit-1-mo to inprove the quality of this program.”, was sent 30 days
after the first text was sent to thank the participant for their participation and to ask them to
complete the online follow-up questionnaire. All follow-up data from the questionnaire were

scheduled to be collected within one week of the expected date where possible. However, an
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additional period of one week was allowed when participants preferred to answer via telephone

interviews or by post to allow time for additional administration.

Any failed attempts to obtain follow-up data, following a maximum of three phone call
reminders to complete the questionnaire, were recorded and the number of lost to follow-up
was documented. Participant withdrawal from receiving the intervention occurred when a
participant contacted the TINQ or research team to stop receiving text messages. The number
of withdrawals from the intervention was reported. When a participant requested to withdraw
from the intervention, the participant was invited to complete the follow-up questionnaire. If

they declined, the number of withdrawals from the follow-up was reported.

Participants who reported that they quit smoking at 6-month follow-up were invited to ‘Fai
Sai’ smoking cessation clinics to receive a carbon monoxide breath test. Compensation was

provided for their time along with transportation costs.
Statistical analyses

All statistical analyses were undertaken using Stata/IC software (Release 14; StataCorp, 2015)
(72). Interim analyses were conducted when the complete set of data from the 1-month follow-
up was available as part of a PhD thesis. All analyses comparing the groups at each follow-up
were conducted using an intention-to-treat analysis (primary analysis) and complete case

analysis.

Stratification factors — age group (18-30, 31-40, and above 40 years) and intention to quit (1-5
and 6-10) — were included in the model for all analyses regardless of their prognostic value,
and they were considered as design factors. An adjusted analysis will give valid inference
because for an unadjusted analysis without stratification factors, the standard errors for the
treatment effect are subject to bias; this results in wide confidence intervals, low type I error

rates, and a reduction in power (106).

Multiple imputations by chained equations (MICE) was used to impute missing variables (107);
data is assumed to be missing at random (MAR). Tests of predictors of the missingness of
smoking status at 1-month follow-up and 6-month follow-up were conducted using a t-test
for continuous variables or a chi-square for categorical variables (statistically significant level

of 0.1) (108). The imputed datasets were generated from variables in the main analysis, such
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as treatment group, stratification factors, and the predictors of missingness of smoking status.
For missing item data and missing scale data in outcomes derived from a scale such as the
AUDIT, EQ-5D-5L, or FTND, multiple imputation methods for item-level missing data were
used (109). Missing data were imputed more than once (m=50 datasets) to reflect uncertainty

about the missing values (107).

Primary analysis of self-reported 7-day point prevalence abstinence at 1-month follow-

up

Logistic regression was used to estimate self-reported 7-day point-prevalence abstinence at 1-
month follow-up. The main model included all three main effects of each behaviour change
component, interaction terms between behaviour change components, and stratification

factors as follows:

logit(y;) = Bo + B1Ci + f20; + B3M; + ,C; * 0;
+PsCi x M; + Bc0; * M; + B;C; * 0; * M;
+ BgAgegr; + Bolntgr; + e;

where logit is the logarithm of the odds, f is the constant term in the model representing the
baseline (log) odds; By, B2, and f3 ate coefficients corresponding to the (log) odds of the main
effects attributed to components C, O, and M, respectively; By, S5, and fg are coefficients
corresponding to the (log) odds of the 2-way interactions between C and O, C and M, and O
and M, respectively; [ is the coefficient corresponding to the (log) odds of the 3-way
interaction of components C, O, and M; and fg and fg are coefficients corresponding to the
(log) odds of age group and intention to quit group, respectively. Interaction terms were

included to provide unbiased estimates if important interactions existed (110, 111).

Sensitivity analysis of self-reported 7-day point prevalence abstinence at 1-month

follow-up

A sensitivity analysis of the primary outcome was conducted using a logistic regression model
to estimate self-reported 7-day point-prevalence abstinence at 1-month follow-up under 4
scenarios. First, the main model was fit using the per-protocol sample (participants receiving

the intended 60 text messages). Second, the main model was fit using the sample of participants
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who reported that they received text messages. Third, the main model was fit using the sample
of participants who reported that they read the text messages. Fourth, the main model was
then adjusted for factors that may affect smoking cessation rate. These potential covariates
included gender, marital status, parental status, co-morbidities, time spent using a mobile
phone, whether the participant opened and read their text messages, behaviour to support
smoking cessation, baseline smoking cessation self-efficacy scores, baseline number of tobacco

products used per day, baseline FTND scores, and baseline AUDIT scores.

Subgroup analysis of self-reported 7-day point prevalence abstinence at 1-month

follow-up

For the subgroup analysis, a logistic regression was used to estimate self-reported 7-day point-
prevalence abstinence at 1-month follow-up, irrespective of whether there was a significant
treatment effect on the primary outcome. The model included all three main effects of each
behaviour change component, interaction terms between behaviour change components,
stratification factors, and pre-specified interaction terms between behaviour change

components and the following subgroups:

- Baseline intention to quit score: 1-5 versus 6-10

- Age: 18-30, 31-40, and above 40 years old

- Gender: male versus female

- Baseline FTND scores: 0-2 (low dependent) versus 3-10 (high dependent) (92)

- Baseline number of tobacco products used per day: <5 (light smoker) versus >5
(heavy smoker) (112)

- Baseline AUDIT scores: <8 (non-hazardous use of alcohol) versus 28 (hazardous

and harmful use of alcohol) (96)
Secondary analysis

Other measured outcomes were analysed based on appropriate regression analyses depending
on the distribution of data. For continuous data with censored values, a censored Poisson
regression model was used. For count data, a negative binomial regression model was used.
The main model included all three main effects, interaction terms between treatment groups,

stratification factors, and the baseline value of that outcome.
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5.2. An economic evaluation of a mobile messaging programme to

support smoking cessation

Ovetrview

This economic evaluation aimed to extrapolate the long-term effects of mobile phone text
messaging interventions to support smoking cessation in Thailand. It was found that iCanQuit
yielded effectiveness of mobile phone text messages during certain periods of the study. Cost-
effectiveness and cost-utility analyses were applied to evaluate costs incurred from both
intervention and healthcare-related expenditures, compared with health consequences in terms
of life year (LY) and QALY gained. The process of evaluation was in accordance with the Thai
Health Technology Assessment Guidelines (113). Thus, the findings from this study can be
used to support national policy decision-making to utilise mobile phone text messaging to aid
smoking cessation services in Thailand, as well as to further consider applying mHealth and
other technologies in smoking cessation programmes. In addition, recommendations for
economic evaluation alongside randomised controlled trials of public health interventions were

formed. Future researches can benefit from lessons learnt from this report.
Study design

Economic evaluation alongside factorial randomised controlled trial, consisting of cost-utility
and cost-effectiveness analyses, was performed to evaluate and compare the costs and health
outcomes of the mobile phone text messaging programme added to existing TNQ services in
Thailand compared to a ‘do nothing’ scenario, referring to no access to mobile phone text
messaging and TNQ services. A Markov model was used to represent the stochastic processes,
that is, random processes that evolve over time, for estimating both costs and health outcomes
of the mobile phone text messaging intervention and ‘do nothing’ scenario over a lifetime

horizon with a one-year cycle length.
Perspective

The economic evaluation was evaluated from a societal perspective.
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Study population

Study population in this economic evaluation was divided into two groups, including smokers
and quitters. A proportion of smokers and quitters who smoked different numbers of
cigarettes per day were adopted from the iCanQuit trial. In addition, the mean age of
participants in the trial was 30 years old (n = 1,571), which was used as the initial cohort in the
economic evaluation. Males and females were evaluated separately. We also analysed the cost-

effectiveness if mean age of participant was 40 and 50 years old.
Intervention and comparator

The mobile phone text messaging programme developed in the iCanQuit trial was assessed
using economic evaluation. Mobile phone text messages were sent to randomised participant
groups that were recruited from the TNQ and online questionnaire and that had given consent
to join the research project. Participants received different components of mobile phone text
messages; three groups received the standalone BCTs including C, O, or M and four groups
received the combination of BCTs including CO, CM, OM, or COM, while another group
received placebo which contained none of the BCTs. Mobile phone text messages were

delivered automatically to participants twice daily for a duration of 30 days.

A ‘do nothing’ scenario was used as a comparator in this economic evaluation; it refers to the
scenario of smokers who did not receive smoking cessation services from the TNQ), such as
counselling, or mobile phone text messages. However, these smokers may have been involved

in other smoking cessation programmes in Thailand.
Economic evaluation model
Review of economic modelling for smoking cessation interventions

A search was conducted in PubMed from inception to 6 September 2017 to identify articles
that reported information on smoking-related diseases. Search terms, including MESH
descriptors and free text terms, were divided into three categories: smoking, economic, and
Thailand (see search strategy in Table 5). Inclusion criteria were (1) provides information

about smoking-related diseases, i.e. types of diseases, costs of treating diseases, probability of
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developing diseases or relative risk of diseases for smokers; (2) written in Thai or English; and

(3) focuses on the Thai context.

Table 5 Search strategy via PubMed

Search Query items
#1 smok* 281964
H2 economic evaluation[Mesh] 69769
#3 economic burden 29018
#4 (economic evaluation[Mesh]) OR economic burden 96312
#5 Thailand 64002
#6 ((smok*) AND ((economic evaluation[Mesh]) OR economic burden)) 12
AND Thailand
H#7 ((smok*) AND ((economic evaluation[Mesh]) OR economic burden)) 12

AND Thailand Filters: Publication date to 2017/09/06

The search yielded 12 articles from PubMed, of which four studies (5, 114-116) met the
inclusion criteria. Four additional studies were retrieved from literature search (117-120). Eight
studies were included in the analysis, including 4 economic burden studies, 2 cost-effectiveness
studies, 1 cost-analysis study, and 1 toolkit. Smoking-related diseases can be categorised into
three groups, including malignant neoplasms, respiratory diseases, and cardiovascular diseases.
Except for the WHO toolkit, smoking-related diseases also include reproductive effects. The
WHO toolkit aims to assist research initiatives to estimate economic costs of health effects of
cigarette smoking, thus, this toolkit identified comprehensive smoking-attributable adverse

health effects for different contexts around the world.

Model structure

Figure 11 shows a structure of a Markov model used to estimate the relevant costs and health
outcomes of the mobile phone text messaging programme and ‘do nothing’ scenario. The
horizon used is the subjects’ estimated lifetime and the length of each cycle is one year. Health
states of the Markov model consisted of a state of smokers without diseases, a state of quitters
without diseases, a state of developing smoking-related diseases, and a state of death. At the
beginning of the model, a cohort was in either a state of smokers without diseases or a state

of quitters without diseases. The chance of relapse of quitters was also taken into account.
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Smoking-related diseases consisted of chronic obstructive pulmonary disease (COPD), stroke,
ischaemic heart disease (IHD), and lung cancer. These health conditions included in the model
were reviewed and prioritised by smoking-attributable fraction (SAF) and disability-adjusted
life years (DALYS) (see in Appendix 8). Moreover, previous cost-effectiveness analyses of
smoking cessation interventions were reviewed for diseases included in the models (116, 121-
128); the most common diseases were lung cancer, COPD, stroke, cardiovascular diseases, and
myocardial infarction (MI). Apart from literature review, a stakeholder meeting was conducted
in February 2018 in order to validate the proposed model (see Appendix 9) as recommended

in the Thai Health Technology Assessment process guide (129).

(A

(1
@D)‘ '@
Diseases:
1. COPD
2. Stroke h—— Diseases > Deaths
3. IHD
4. Lungcancer

Figure 11 Economic evaluation model representing health states related to smoking and
quitting

Model assumptions
The following assumptions were used in the model.

e Smokers receive mobile phone text messaging interventions only once in their
lifetime. Therefore, the costs and effectiveness of the intervention occurred

once at the beginning of the cohort.
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e The risks of developing smoking-related diseases are constant over a period of
time.

e Time lag assuming that the risk of developing diseases will occur when smokers
have exposed to smoking for 10 years (130-132).

e Smokers and quitters have a chance to develop only one smoking-related
disease in their lifetime.

e All smoking-related diseases are chronic. Once smokers or quitters develop a

smoking-related disease, they cannot move back to a disease-free health state.
Model inputs

Transitional probabilities

The probabilities of quitting (the cohort moves from the state of smokers to the state of
quitters) and relapse (cohort moves from the state of quitters to the state of smokers) of those
that did not receive an intervention were collected from Jampaklay et al. (133), while the
probabilities of those who received an intervention were obtained from the 6-month results
of the iCanQuit trial. In addition, the probabilities of developing all four smoking-related
diseases in the general population were collected from the BOD Thailand (134). The
probability of developing smoking-related diseases in smokers and quitters aged 41 years and
over was adjusted using relative risk. The proportions of smokers who smoked at different

intensities were also obtained from the results of the iCanQuit trial.

The relative risk of developing COPD in smokers and quitters was obtained from Forey et al.
(135). The relative risk of developing stroke in smokers and quitters was obtained from
Hippisley-Cox et al. (136). The relative risk of developing IHD in smokers and quitters was
obtained from Baba et al. (137). The relative risk of developing lung cancer in smokers and

quitters was obtained from Pesch et al. (138).

Figure 12 and Figure 13 illustrate the probabilities of developing smoking-related diseases in
both men and women aged 30 to 99 years. These probabilities were adjusted by a lag time of
10 years, which assumes that smokers or quitters will develop diseases when they have been
exposed to smoking for more than 10 years (130-132). Thus, smokers and quitters aged 30-39

were assumed to have the same probability of developing diseases as the general population.
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Figure 12 Probability of developing smoking-related diseases among males
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Figure 13 Probability of developing smoking-related diseases among females
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Cost measurement

1) Intervention costs

Costs of intervention per person consisted of text message cost, labour cost to send text
messages, and development cost of the programme. For the ‘do nothing’ scenario, the cost of

intervention was not counted, but direct medical and direct non-medical costs were included.

2) Direct medical costs

The direct medical costs per person were calculated using data retrieved from the
National Health Security Office (NHSO). The direct medical costs covered treatment costs of
smoking-related diseases at the hospitals’ in-patient department (IPD) and out-patient
department (OPD) among those who received healthcare services from January to December
2016. Table 6 shows ICD-10 codes used to identify patients with smoking-related diseases in
the NHSO database.

Table 6 ICD-10 codes used to identify patients with smoking-related diseases

Smoking- ICD-10 OPD IPD
related diseases | codes Male (N) | Female (N) | Male (N) | Female (N)
COPD J40-]44 371,099 276,600 49,109 21,523
Stroke 160-169 224,860 165,701 57,262 45,013
IHD 120-125 177,896 121,882 38,748 28,450
Lung cancer C33-C34 18,553 11,836 7,604 4,539

3) Direct non-medical costs

According to a societal perspective, direct non-medical costs (i.e. cost of travelling to receive
treatments, additional cost of meals, and income lost due to illnesses) were included. Unit costs
of travelling and food were collected from the standard cost list for health technology
assessment (139) and these costs were adjusted using the consumer price index (CPI) from the
years 2009 to 2017 (140). Income loss was calculated by adjusting the national income per
capita with the average number of visits for OPD and the mean length of admission for IPD.
The Thai national income per capita in 2016 was derived from the data of the Office of the
National Economic and Social Development Board (NESDB) (141) and was adjusted using

CPI in the year 2017. The number of visits and length of admission were calculated from the
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NHSO’s data of persons who received healthcare services for COPD, stroke, IHD, and lung

cancer between January and December 2016 (see Table 6).

Health outcomes

Effectiveness of this intervention was assessed using the iCanQuit trial data. Probability of quitting
was assessed at 1-month and 6-months after participants received the first set of messages. Moreovet,
7-day point prevalence abstinence at 6-month follow-up was adopted into the economic evaluation.

Effectiveness of smoking abstinence of each intervention group is shown in Table 7.

Table 7 7-day point prevalence abstinence at 6-month follow-up

Intervention groups 7-day point prevalence abstinence 95% confidence interval

Placebo 37% 30% 45%
C 44% 36% 52%

O 46% 38% 54%

M 46% 38% 54%
CO 33% 25% 41%
CM 49% 41% 57%
OM 44% 36% 52%
COM 34% 26% 42%

As Thailand has various strategies to support smoking cessation services, the comparator in
this economic evaluation was a ‘do nothing’ scenario of no mobile phone text messages and
no smoking cessation services (i.e. counselling) from the TNQ. The effectiveness of the ‘do
nothing’ scenario was assessed using the general population’s figures of 2.4% for the

probability to quit and 1.09% for the probability of relapse (133).

For cost-utility analysis, the health outcome used was QALY's gained, which was calculated by
multiplying life expectancy (life years gained) with quality of life (utility score) (142, 143).
QALY gained for smokers or quitters who received interventions were compared to those of
smokers or quitters who did not receive any intervention. The validation of using utility scores
was addressed by retrieving utility values primarily from studies conducted in the Thai
population. These included utility values of stroke, with 262 people evaluated from May-July
2009 (134), and of lung cancer, with 300 participants evaluated in a cross-sectional study (144).
However, utility values of IHD and COPD were not found from previous studies in Thailand
at the time of this economic evaluation. Thus, utility of IHD was obtained from the iCanQuit

trial, which included 47 participants who had heart diseases, and utility of COPD was retrieved
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from a meta-analysis that included 32 studies (145). In addition, these utility values were
obtained by using the EuroQol 5-Dimension Questionnaire (EQ-5D) to assess health
conditions, including level of mobility, self-care performance, usual activity engagement,

pain/discomfort, and anxiety/depression (146).

Discounting

Using a time horizon of more than one year, all future costs and health outcomes were
discounted at a rate of 3% per annum following the recommendation of the Thai health

technology assessment guidelines.

Health Intervention and Technology Assessment Program 42|Page



wrerdo.ld yuswissassy ASo[ouyda [, pue UOIUSAINU] Y3[BSH

oded|er

Table 8 Input parameters, their values and distributions, and sources

Parameters Distribution Mean SE References
Discounting rate
Discounting rate for costs 3% Thai HT'A guideline (129)
Discounting rate for outcomes 3% Thai HT'A guideline (129)
Transitional probabilities
Probability of quitting per 4 years Beta 0.10 0.01 Jampaklay et al. (133)
Probability of relapse per 4 years Beta 0.44 0.03 Jampaklay et al. (133)
Probability of quitting per 1 year Beta 0.024
Probability of relapse per 1 year Beta 0.109
Probability of quitting in group placebo per 6 months Beta 0.37 0.04 1CanQuit trial
Probability of quitting in group C per 6 months Beta 0.44 0.04 iCanQuit trial
Probability of quitting in group O per 6 months Beta 0.46 0.04 1CanQuit trial
Probability of quitting in group M per 6 months Beta 0.46 0.04 iCanQuit trial
Probability of quitting in group CO per 6 months Beta 0.33 0.04 1CanQuit trial
Probability of quitting in group CM per 6 months Beta 0.49 0.04 1CanQuit trial
Probability of quitting in group OM per 6 months Beta 0.44 0.04 1CanQuit trial
Probability of quitting in group COM per 6 months Beta 0.34 0.04 1CanQuit trial
Probability of developing COPD in males aged 30-39 years old Beta 0.000243 0.00001 BOD Thailand (134)
Probability of developing stroke in males aged 30-39 years old Beta 0.000604 0.00001 BOD Thailand (134)
Probability of developing IHD in males aged 30-39 years old Beta 0.000407 0.00001 BOD Thailand (134)
Probability of developing lung cancer in males aged 30-39 years old Beta 0.000072 0.00000 BOD Thailand (134)
Probability of developing COPD in females aged 30-39 years old Beta 0.00010 0.00010 BOD Thailand (134)
Probability of developing stroke in females aged 30-39 years old Beta 0.00036 0.00036 BOD Thailand (134)
Probability of developing IHD in females aged 30-39 years old Beta 0.00013 0.00013 BOD Thailand (134)
Probability of developing lung cancer in females aged 30-39 years old Beta 0.00005 0.00005 BOD Thailand (134)
Proportion
Proportion of smoking 1 - 5 cigarettes per day Beta 0.412 0.012 1CanQuit trial
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Parameters Distribution Mean SE References
Proportion of smoking 6 - 20 cigarettes per day Beta 0.527 0.013 1CanQuit trial
Proportion of smoking 1 - 9 cigarettes per day Beta 0.525 0.013 1CanQuit trial
Proportion of smoking 10 - 19 cigarettes per day Beta 0.285 0.011 1CanQuit trial
Proportion of smoking 1 - 14 cigarettes per day Beta 0.744 0.011 1CanQuit trial
Proportion of smoking 15 - 34 cigarettes per day Beta 0.221 0.010 1CanQuit trial
Proportion of smoking 1 - 10 cigarettes per day Beta 0.712 0.011 1CanQuit trial
Proportion of smoking 11 - 20 cigarettes per day Beta 0.227 0.011 1CanQuit trial
Proportion of smoking 21 - 30 cigarettes per day Beta 0.025 0.004 1CanQuit trial
Relative risk
Relative risk of developing COPD in male smokers who smoke 1 - 5 Lognormal 1.06 0.14 Forey et al. (135)
cigarettes per day
Relative risk of developing COPD in male smokers who smoke 6 - 20 Lognormal 1.83 0.14 Forey et al. (135)
cigarettes per day
Relative risk of developing COPD in male smokers who smoke more Lognormal 2.25 0.13 Forey et al. (135)
than 20 cigarettes per day
Relative risk of developing COPD in male smokers who smoke 1 - 9 Lognormal 0.53 0.04 Hippisley-Cox et al. (1306)
cigarettes per day
Relative risk of developing stroke in male smokers who smoke 10 -19 Lognormal 0.53 0.04 Hippisley-Cox et al. (1306)
cigarettes per day
Relative risk of developing stroke in male smokers who smoke more Lognormal 0.72 0.03 Hippisley-Cox et al. (1306)
than 19 cigarettes per day
Relative risk of developing IHD in male smokers who smoke 1 - 14 Lognormal 0.84 0.26 Baba et al. (137)
cigarettes per day
Relative risk of developing IHD in male smokers who smoke 15 - 34 Lognormal 1.09 0.19 Baba et al. (137)
cigarettes per day
Relative risk of developing IHD in male smokers who smoke more Lognormal 1.12 0.27 Baba et al. (137)
than 34 cigarettes per day
Relative risk of developing lung cancer in male smokers who smoke 1 Lognormal 2.23 0.09 Pesch et al. (138)
- 10 cigarettes per day
Relative risk of developing lung cancer in male smokers who smoke Lognormal 3.14 0.08 Pesch et al. (138)

11 - 20 cigarettes per day
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Parameters Distribution Mean SE References
Relative risk of developing lung cancer in male smokers who smoke Lognormal 3.58 0.09 Pesch et al. (138)
21 - 30 cigarettes per day
Relative risk of developing lung cancer in male smokers who smoke Lognormal 3.98 0.10 Pesch et al. (138)
more than 30 cigarettes per day
Relative risk of developing COPD in female smokers who smoke 1 - Lognormal 1.06 0.14 Forey et al. (135)
5 cigarettes per day
Relative risk of developing COPD in female smokers who smoke 6 - Lognormal 1.83 0.14 Forey et al. (135)
20 cigarettes per day
Relative risk of developing COPD in female smokers who smoke Lognormal 2.25 0.13 Forey et al. (135)
more than 20 cigarettes per day
Relative risk of developing stroke in female smokers who smoke 1 - 9 Lognormal 0.45 0.04 Hippisley-Cox et al. (1306)
cigarettes per day
Relative risk of developing stroke in female smokers who smoke 10 - Lognormal 0.62 0.03 Hippisley-Cox et al. (1306)
19 cigarettes per day
Relative risk of developing stroke in female smokers who smoke Lognormal 0.81 0.04 Hippisley-Cox et al. (1306)
more than 19 cigarettes per day
Relative risk of developing IHD in female smokers who smoke 1 - 14 Lognormal 0.84 0.26 Baba et al. (137)
cigarettes per day
Relative risk of developing IHD in female smokers who smoke 15 - Lognormal 1.09 0.19 Baba et al. (137)
34 cigarettes per day
Relative risk of developing IHD in female smokers who smoke more Lognormal 1.12 0.27 Baba et al. (137)
than 34 cigarettes per day
Relative risk of developing lung cancer in female smokers who smoke Lognormal 1.16 0.11 Pesch et al. (138)
1 - 10 cigarettes per day
Relative risk of developing lung cancer in female smokers who smoke Lognormal 2.17 0.09 Pesch et al. (138)
11 - 20 cigarettes per day
Relative risk of developing lung cancer in female smokers who smoke Lognormal 3.10 0.15 Pesch et al. (138)
21 - 30 cigarettes per day
Relative risk of developing lung cancer in female smokers who smoke Lognormal 3.69 0.27 Pesch et al. (138)
more than 30 cigarettes per day
Relative risk of developing COPD in male quitters Lognormal 1.05 0.10 Forey et al. (135)
Relative risk of developing stroke in male quitters Lognormal 0.16 0.03 Hippisley-Cox et al. (1306)



Parameters Distribution Mean SE References
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Relative risk of developing IHD in male quitters Lognormal 0.10 0.24 Baba et al. (137)
Relative risk of developing lung cancer in male quitters Lognormal 2.01 0.07 Pesch et al. (138)
Relative risk of developing COPD in female quitters Lognormal 0.70 0.02 Forey et al. (135)
Relative risk of developing stroke in female quitters Lognormal 0.15 0.04 Hippisley-Cox et al. (1306)
Relative risk of developing IHD in female quitters Lognormal 1.03 0.60 Baba et al. (137)
Relative risk of developing lung cancer in female quitters Lognormal 1.03 0.08 Pesch et al. (138)
Costs and resource utilisation

SMS cost per person Gamma 30.53 0.13 1CanQuit trial
SMS labour cost per person 1.99 1CanQuit trial
SMS development cost per person 18.05 1CanQuit trial
Cost of iCanQuit programme per person 50.57 1CanQuit trial
Cost of treating COPD in IPD in males Gamma 40,829 401 NHSO database
Cost of treating COPD in OPD in males Gamma 608 41 NHSO database
Cost of treating stroke in IPD in males Gamma 56,069 497 NHSO database
Cost of treating stroke in OPD in males Gamma 1,855 21 NHSO database
Cost of treating IHD in IPD in males Gamma 162,962 1192 NHSO database
Cost of treating IHD in OPD in males Gamma 2,930 29 NHSO database
Cost of treating lung cancer in IPD in males Gamma 69,976 1219 NHSO database
Cost of treating lung cancer in OPD in males Gamma 06,341 332 NHSO database
Cost of treating COPD in IPD in females Gamma 30,453 471 NHSO database
Cost of treating COPD in OPD in females Gamma 312 6 NHSO database
Cost of treating stroke in IPD in females Gamma 56,100 586 NHSO database
Cost of treating stroke in OPD in females Gamma 9,092 6186 NHSO database
Cost of treating IHD in IPD in females Gamma 131,509 1258 NHSO database
Cost of treating IHD in OPD in females Gamma 2,719 306 NHSO database
Cost of treating lung cancer in IPD in females Gamma 64,342 1432 NHSO database
Cost of treating lung cancer in OPD in females Gamma 7,535 419 NHSO database
Cost of traveling Gamma 148 12 Thai standard cost list

(139)



Parameters Distribution Mean SE References
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Cost of food Gamma 55 6 Thai standard cost list
(139)
Thai national income per capita 405 NESDB (141)
Number of visits of COPD in males Gamma 2.701 0.006 NHSO database
Number of visits of stroke in males Gamma 2.550 0.008 NHSO database
Number of visits of IHD in males Gamma 2.426 0.004 NHSO database
Number of visits of lung cancer in males Gamma 3.086 0.030 NHSO database
Number of visits of COPD in females Gamma 1.764 0.004 NHSO database
Number of visits of stroke in females Gamma 2.450 0.008 NHSO database
Number of visits of IHD in females Gamma 2.324 0.005 NHSO database
Number of visits of lung cancer in females Gamma 3.218 0.037 NHSO database
Length of stay of COPD in males Gamma 10.385 0.067 NHSO database
Length of stay of stroke in males Gamma 8.194 0.056 NHSO database
Length of stay of IHD in males Gamma 7.072 0.039 NHSO database
Length of stay of lung cancer in males Gamma 13.684 0.162 NHSO database
Length of stay of COPD in females Gamma 8.594 0.083 NHSO database
Length of stay of stroke in females Gamma 8.173 0.060 NHSO database
Length of stay of IHD in females Gamma 7.375 0.051 NHSO database
Length of stay of lung cancer in females Gamma 12.833 0.202 NHSO database
Utilities
Utility for quitters without any disease per 6 months Beta 0.974 0.003 1CanQuit trial
Utility for smokers without any disease per 6 months Beta 0.987 0.002 1CanQuit trial
Utility for COPD patients Beta 0.983 0.003 Moayeri et al. (145)
Utility for stroke patients Beta 0.979 0.003 BOD Thailand (134)
Utility for IHD patients Beta 0.673 0.010 1CanQuit trial
Utility for lung cancer patients Beta 0.290 0.026 Thongprasert et al. (144)
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Analysis

Incremental cost-effectiveness ratio (ICER) of the text messaging programme for smoking
cessation was analysed compared to a “no intervention” scenario. The base-case analysis
showed that the probability of continuing to smoke after receiving the intervention declines as

age increases.

ICER is calculated by dividing incremental cost by incremental effectiveness or health

outcome. ICER was calculated using the following equation.

(cost of intervention — cost of no intervention)

ICER = , . . - - -
(ef fectiveness of intervention — ef fectiveness of no intervention)
In addition, the expected net monetary benefit (NMB) of each pattern of intervention was

calculated for each ratio value.

The threshold of 160,000 THB per QALY gained was used as the threshold against which the
value for money of each algorithm was compared, as recommended by the Subcommittee for

the Development of the Benefits Package and Service Delivery, the National Health Security
Oftice (NHSO).

Sensitivity analysis

One-way sensitivity analysis was performed to examine the uncertainty surrounding each
parameter individually and results were presented using a tornado diagram. All parameters
were assessed for variations by assuming the minimum and maximum values that were
generated from 1,000 iterations. Moreover, probabilistic sensitivity analyses (PSA) were
conducted to examine the effect of all parameter uncertainties using a second order Monte
Carlo simulation performed by Microsoft Office® Excel. According to the possible range of
each input parameter value, its probability distributions were assigned as follows: 1) the beta-
distribution was assigned when parameter values ranged between zero and one, such as in
probability and utility parameters; 2) the gamma-distribution was specified when parameter
values were above zero and positively skewed, such as cost parameters; and 3) the log-normal
distribution was used for survival parameters, such as constant and coefficient for baseline

hazard, and ancillary parameters (gamma) for death and failure events. The mean, standard
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error (SE), and distributions of input parameters used in the economic model are shown in
Table 8. The second order Monte Catlo simulation was run for 1,000 iterations to yield a range

of probable values for total costs, health outcomes, and incremental cost-effectiveness ratios

(ICERs) in THB per QALY gained.
Model validation

Methods for model validation of this economic evaluation included face validation and
verifying input parameters with previous literature. For face validation, consultation meetings
with stakeholders were conducted, as recommended as good practice for Health Technology
Assessment (HTA). The meetings were conducted in two sessions; firstly, stakeholders were
invited to provide essential information for developing the model and to clarify the
methodology used. Secondly, the same group of stakeholders and other relevant parties were
invited to the presentation of results. During the results presentation, researchers had the

opportunity to validate the input parameters in the model in addition to the results.

6. Results

6.1. A factorial randomised controlled trial of behaviour change

components in text messaging

Participant recruitment

Participant recruitment occurred between 11 January 2017 and 14 January 2018. An extension
of 6 months was made to the original plan because the number of participants recruited was
only 133 (8%) out of the target sample size of 1,670 after four months. A CONSORT diagram
reporting the flow of participants at each stage, including enrolment, allocation, follow-up, and

analysis is presented in Figure 14.

Participants were recruited from the Thailand National Quitline (TNQ) and online registration
(self-completion of the online-based questionnaire). The majority were recruited from the
TNQ, accounting for 87% of the total sample. Of the 3,048 people that showed initial interest

via the TNQ), 1,682 people (55%) were excluded from the trial. Reasons for the exclusion were
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‘already quit’ (54%), ‘no longer interested’ (20%), ‘changed contact number’ (6%), and ‘unable
to contact/interview’ (20%). In the end, 1,366 smokers (45%) completed the baseline
questionnaire and enrolled in the trial. From the online registration portal, the participant
information sheet was read 54,852 times. Most people (98%) read the trial information
(participant information sheets), but they did not move on to the consent form page. There
were 465 people (0.9%) who did not provide consent, and 548 people (1%) did not complete
the baseline questionnaire. In total, 208 smokers completed the baseline questionnaire and
enrolled in the trial. However, there were three duplicate cases identified from the participant
database (participants who provided different mobile numbers). These three numbers were
then removed from the trial. Thus, a total of 1,571 participants (94% of the original target

sample size) were enrolled.

Each participant randomly received one of the eight allocated text messages (placebo, C, O,
M, CO, CM, OM, and COM). There were 16 participants (1%) who did not receive any text
messages due to error. Two participants (0.1%) asked to stop receiving the messages because
they found the texts to be bothersome. After sending text messages to participants for 30 days,
a 1-month follow-up was completed on 22 February 2018. A total of 1,310 participants (83%)
provided smoking status and 1,197 participants (76%) completed the 1-month follow-up
questionnaire (secondary outcomes available). An intention-to-treat (I'TT) sample of all
participants (n=1,571) was used for the primary analysis. There were 1,260 participants that

received the intended 60 text messages; this sample was identified as the per-protocol sample.
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Thailand National Quitline

Showed interest in trial from Quitline,
assessed for eligibility (n = 3,048)

Online platform

Read the participant information
sheet (n = 54,852)

Enrolment Excluded (n = 1,682)

A

= Eligibility reasons (n = 9006):

Quit smoking (n = 906)

- Other eligibility criteria (n = 0)
= Consent reasons (n = 776):

- Declined to participate (n = 339)

- Changed mobile number (n = 93)

- Unable to contact/interview (n = 344)

> Excluded (n = 54,639)
Consent reasons:

- Was not interested in the trial (n = 53,620)
- Did not consent (n = 465)
- Incomplete baseline questionnaire (n = 548)

\4

Completed baseline

the trial (n= 1,360)

questionnaire and included in

Completed baseline
questionnaire (n= 213)

A4

Included in the trial

'

Randomized (n= 1,574)

!

Entered the trial (n= 1,571)

Excluded (n= 5)
= Eligibility reasons:

- Quit smoking (n = 1)
- Did not provide a mobile phone number (n = 4)

(n= 208)

Duplicate participants
(n=3)
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Entered the trial (n= 1.571)

Allocation Placebo | C o M CO CM OM COM

Allocated to intervention n =198 n=19% n=197 n=199 [ n=197 n=194 n=197 n=193
Received allocated intervention as intended (60 texts) n =146 n=162 n=151 n=154 n=167 | n=161 n=164 n=155
Did not receive all 60 text messages (1-59 texts) n =148 n=233 n =45 n =41 n =28 n =32 n =31 n =37
Did not receive allocated intervention (0 texts) n=4 n=1 n=1 n=+4% n=2 n=1 n=2 n=1

ooy v v vy
Placebo C 0] M CO CM OM COM
Discontinued intervention only n=0 n=0 n=2 n=0 n=0 n=0 n=0 n=0
Discontinued follow-up only n=2 n=3 n=1 n=1 n=1 n=20 n=2 n=1
Lost to follow-up at 1 month (7-day point prevalence abstinence) n =40 n=232 n=232 n=235 n =39 n =30 n =26 n =27
Lost to follow-up at 6 months (7-day point prevalence abstinence) | 1 = 52 n =37 n =44 n =45 n =51 n=43 n=233 n =48

|

vy vy
Placebo C O M CcO CM OM COM
Intention-to-treat (ITT) sample n=198 n=19% n=197 n=199 n=197 n=194 n=197 'n=193
Pet-protocol (PP) sample n=146 'n=162 [n=151 n=154 n=167 n=161 n=164 | n=155

Figure 14 CONSORT flow diagram showing the flow of participants to the 8 experimental groups (placebo, C, O, M, CO, CM, OM, and COM).



Participant characteristics

Opverall, almost half (46%) of the participants were under 30 years old, 21% of the participants
were between 31-40 years old, and 33% were above 40 years old. Around 83% of the
participants had high intention to quit ITQ) scores at baseline. A balance in sample size
through stratified block randomisation among experimental conditions was noted. The sources
of participant recruitment and of data collection were not used as stratification factors, but a
balance in sample size across the different experimental conditions was also observed. Table 9
reports the total sample and allocation of 8 experimental conditions across the different design
choices of the trial. However, it should be noted that the presentation of descriptive statistics
should compare the presence and absence of each intervention component (‘Capability’,
‘Opportunity’, and ‘Motivation’). For example, ‘Capability’ contained experimental conditions
C, CO, CM, and COM, whereas the control for ‘Capability’ contained experimental conditions
placebo, O, M, and OM. Regardless, the presentation of 8 experimental conditions would

provide more information and, hence, more transparency.

Baseline characteristics of smokers who enrolled and received text messages are summarised
in Table 10. Overall, all experimental groups had similar characteristics at baseline. Around
81% of the participants were daily smokers with an average of 8 tobacco products used per
day. The average level of nicotine dependence was 3 (moderate nicotine dependence). Ninety-
one percent of the participants had tried to quit before in the past 6 months and 96% were

willing to quit smoking in the next month.

On average, the participants spent a median of around 4 hours IQR: 1 - 6.5 hours) daily on
their phones. Around 87% of the participants used smartphones. Thirty-four percent of the
participants had never used text messages, while only 15% of the participants had never used
instant messages. Participants reported that they had used mobile apps for non-health-related

purposes (74%) more than apps for health-related communications (16%).

Approximately 43% of participants reported that they did not drink any alcohol in the past 12
months. In addition, the mean AUDIT score was 6.21, which does not indicate hazardous or
harmful use of alcohol, for which the threshold is a score above 8. In general, the quality of

life of the participants was high with an average EQ-5D-5L score of 0.94 and an average visual
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analogue scale of 78. Around one-third of the participants reported having one or more co-

morbidities.

When comparing participant characteristics with available information from the Thai national
census data (2), participants in this trial were generally younger and had a higher level of
education than the national average. Twenty-seven percent of smokers in this trial were under
the age of 24, compared to 12% in the Thai national census (illustrated in Figure 15) (2).
Furthermore, more females (10% versus 5%) and a higher proportion of unemployed people
(17% versus 10%) were observed. When considering smoking behaviour, there was a slightly
lower proportion of daily smokers (81% versus 88%) as well as the number of tobacco
products smoked per day (10 versus 11), and a much higher proportion of people with

previous quit attempts (91% versus 33%) when compared to the national representative data.

)
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< 24 25-44 45-59 =60

B MNational statistics M This trial

I 2 3.58°%

B 114
I o737

L
20.35%

B 11.60%

B s03

AGE GROUPS

Figure 15 Age group comparison between the trial sample population and the Thai national

census data

Baseline characteristics of participants with smoking status at 1-month follow-up and

missing outcome variables

Seventeen percent of the participants (n=261) did not provide the self-reported 7-day point
prevalence abstinence at 1-month follow-up. Participants who submitted their smoking status

at 1-month follow-up were older (35.55 versus 33.23, p = 0.010), had a higher level of
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education (22.82% versus 13.90%), started to smoke at an older age (17.07 versus 16.50, p-
value = 0.046), and had higher capability scores at baseline (16.95 versus 16.23, p-value =
0.001) compared to participants that were lost to follow-up. Moreover, participants that
received all intended text messages (85.27% versus 54.79%, p-value < 0.001) carry their phone
atall times (91.99% versus 87.16%, p-value = 0.012), use instant text messages more frequently
(70.22% versus 65.77%, p-value = 0.025), and were recruited via Quitline (87.86% versus
82.38%, p-value 0.016) were associated with being missing. All variables that contained
information about the missing data, showed statistically significant (p<<0.1) association, ITQ
scores at baseline, duration of smoking (years), quality of life, children at home, smoker

network, and type of mobile phone, were included in the multiple imputation models.
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Table 9 Allocation of experimental conditions by trial design choices

Total Experimental conditions
Design choices (n=1,571) Placebo C o M CO CM OM COM
’ (n=198) (n=196) (n=197) (n=199) (n=197) (n=194) (n=197) (n=193)
1. Stratification at randomisation, n (%)
Age at randomisation

less than 30 years old 716 89 89 89 90 88 90 91 90
(45.58%) (44.95%) (45.41%) (45.18%) (45.23%0) (44.67%) (46.39%) (46.19%) (46.63%)

31-40 years old 336 43 42 44 43 43 40 41 40
(21.39%) (21.72%) (21.43%) (22.34%) (21.61%) (21.83%) (20.62%) (20.81%) (20.73%)

above 40 years old 519 66 65 64 66 66 64 65 63
(33.04%) (33.33%) (33.16%) (32.49%) (33.17%) (33.50%) (32.99%) (32.99%) (32.64%)

Intention to quit group

Low (score: 1 —5) 267 34 33 34 35 33 32 33 33
(17.00%) (17.17%) (16.84%) (17.26%) (17.59%) (16.75%) (16.49%) (16.75%) (17.10%)

High (score: 6 — 10) 1304 164 163 163 164 164 162 164 160

(83.00%) (82.83%)  (83.16%)  (82.74%)  (82.41%)  (83.25%)  (83.51%)  (83.25%)  (82.90%)
2. Source of participant recruitment, n (%)

Thailand National 1366 171 178 175 170 166 172 169 165
Quitline (86.95%) (86.36%)  (90.82%)  (38.83%)  (85.43%)  (84.26%)  (88.66%)  (85.79%)  (85.49%)
Online 205 27 18 22 29 31 22 28 28

(13.05%) (13.64%)  (9.18%) (11.17%)  (14.57%)  (15.74%)  (11.34%)  (14.21%)  (14.51%)
3. Source of data collection, n (%)

Self-administered via 325 42 33 37 42 44 45 43 39
online questionnaire (20.69%) (21.21%) (16.84%) (18.78%) (21.11%) (22.34%) (23.20%) (21.83%) (20.21%)
Interview 1246 156 163 160 157 153 149 154 154

(79.31%) (78.79%)  (83.16%)  (81.22%)  (78.89%)  (77.66%)  (76.80%)  (78.17%)  (79.79%)
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Table 10 Baseline characteristics of participants who enrolled and received text messages

Baseline characteristic

Demographic variables
Age at randomisation
(years), mean (sd), n

Gender, n (%)
Female

Male

Marital status, n (%)
Single, widowed,
separated/divorced
Martied/with a partner

Religion, n (%)
Others (Islam,
Christianity, others,

none)

Buddhism

Education level, n (%)
Primary school and

below

Secondary or high
school completed

Total
(n=1,571)

35.17
(13.39),
1,571

154 (9.80%)

1417
(90.20%)

806
(51.30%)
742

(47.23%)

89 (5.67%)

1482
(94.33%)

300
(19.10%)
914

(58.18%)

Placebo
(n=198)

34.93
(13.64),
198

16
(8.08%)
182
(91.92%)

111
(56.06%)
83

(41.92%)

6 (3.03%)

192
(96.97%)

42
(21.21%)
106

(53.54%)

C
(n=196)

35.12
(13.14),
196

17
(8.67%)
179
(91.33%)

100
(51.02%)
95

(48.47%)

13
(6.63%)

183
(93.37%)

38
(19.39%)
122

(62.24%)

o)
(n=197)

35.02
(13.42),
197

19
(9.64%)
178
(90.36%)

106
(53.81%)
86

(43.65%)

14
(7.11%)

183
(92.89%)

33
(16.75%)
113

(57.36%)

M
(n=199)

35.46
(14.16),
199

20
(10.05%)
179

(89.95%)

101
(50.75%)
95

(47.74%)

14
(7.04%)

185
(92.96%)

40
(20.10%)
119

(59.80%)

Experimental conditions

co
(n=197)

35.12
(13.55),
197

26
(13.20%)
171

(86.80%)

101
(51.27%)
94

(47.72%)

11
(5.58%)

186
(94.42%)

39
(19.80%)
116

(58.88%)

CM
(n=194)

35.21
(13.10),
194

20
(10.31%)
174

(89.69%)

98
(50.52%)
93

(47.94%)

13
(6.70%)

181
(93.30%)

39
(20.10%)
115

(59.28%)

oM
(n=197)

35.57
(13.12),
197

22
(11.17%)
175

(88.83%)

93
(47.21%)
102
(51.78%)

10
(5.08%)

187
(94.92%)

37
(18.78%)
116

(58.88%)

COM
(n=193)

34.90
(13.16),
193

14
(7.25%)
179
(92.75%)

96
(49.74%)
94

(48.70%%)

8 (4.15%)

185
(95.85%)

32
(16.58%)
107

(55.44%)
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Total

Baseline characteristic (n=1,571) l(:icleg%())
College/University 329 46
and above (20.94%) (23.23%)
Employment status, n (%)
Unemployed 270 37
(17.19%) (18.69%)
Employed 1280 160

(81.48%)  (30.81%)

C
(n=196)

32

(16.33%)

33
(16.84%)
161

(82.14%)

Quintile of asset index (socioeconomic status), n (%)

SES 1 635 85
(40.42%) (42.93%0)
SES 2 320 44
(20.37%) (22.22%)
SES 3 180 22
(11.46%) (11.11%)
SES 4 13 (0.83%) 4 (2.02%)
SES 5 72 (4.58%) 8 (4.04%)
Monthly household
income in Thai Baht, 49,945.70 36,703.30
mean (sd), n (531,907.90)  (54,789.20
, 1,452 ), 182
Number of co-morbidities, n (%)
No co-morbidities 995 124
(63.34%) (62.63%)
1 or more co- 576 74
morbidities (36.66%) (37.37%)

75
(38.27%)
38
(19.39%)
30
(15.31%)
0 (0%)
10
(5.10%)

31,342.42
(37,303.03
), 182

121
(61.73%)
75

(38.27%)

Number of smoking-related family medical history, n (%)

Experimental conditions
(@) M CO
n=197) (n=199) n=197)
46 39 41
(23.35%) (19.60%) (20.81%)

37 37 32
(18.78%)  (18.59%)  (16.24%)
157 159 162

(79.70%)  (79.90%)  (82.23%)

87 89 67
(44.16%)  (44.72%)  (34.01%)
36 38 44
(18.27%)  (19.10%)  (22.34%)
17 18 23

(8.63%)  (9.05%)  (11.68%)
2 (1.02%)  1(0.50%) 1 (0.51%)
14 15 11
(7.11%)  (7.54%)  (5.58%)

36,880.03  31,786.10  32,616.99
(54,650.77  (37,771.67  (35,361.23

), 184 ), 187 ), 183
130 132 105
(65.99%)  (66.33%)  (53.30%)
67 67 92

(B4.01%)  (33.67%)  (46.70%)

CM oM
(n=194)  (n=197)

37 39

(19.07%)  (19.80%)

28 32
(14.43%)  (16.24%)
163 161

(84.02%)  (81.73%)

74 80
(38.14%)  (40.61%)
37 46
(19.07%)  (23.35%)
24 23

(12.37%)  (11.68%)
2 (1.03%) 1 (0.51%)
8 (4.12%) 3 (1.52%)

47,603.85  34,858.89
(223,391.3  (51,397.11
1), 182 ), 180

125 133
(64A43%)  (67.51%)
69 64

(35.57%)  (32.49%)

CcoM
(n=193)

49

(25.39%)

34
(17.62%)
157
(81.35%)

78
(40.41%)
37

(19.17%)
23

(11.92%)
2 (1.04%)
3 (1.55%)

154,066.8
6
(1,523,760
97), 172

125
(64.77%)
68

(35.23%)
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Baseline characteristic (nz?’tsa; 1)
No family medical 1368
history with smoking-  (87.08%)
related illness
1 or more illness(es) 203
(12.92%)
Children at home, n (%)
No children at home 875
(55.70%)
Children at home 681
(43.35%)
Smoker’s social network, n (%)
0 367
(23.36%)
1 or more 1204
(76.64%)
Smoking behaviour
Type of smoker, n (%)
Non-daily smoker 295
(18.78%)
Daily smoker 1270
(80.84%)
Number of tobacco 9.75 (8.44),
products used per day, 1,554
mean (sd), n
Fagerstrom Test for 3.23 (2.35),
Nicotine Dependence 1,524

scores, mean (sd), n

Placebo

(n=198)
173
(87.37%)

25
(12.63%)

124
(62.63%)
74
(37.37%)

46
(23.23%)
152

(76.77%)

41
(20.71%)
157
(79.29%)
9.74
(8.11), 194

3.25
(2.35), 190

C
(n=196)

167

(85.20%)

29
(14.80%)

11
(56.63%)
84

(42.86%)

50
(25.51%)
146

(74.49%)

38
(19.39%)
157
(80.10%)
9.16
(7.79), 193

3.19
(2.43), 190

o)
(n=197)

173

(87.82%)

24
(12.18%)

106
(53.81%)
87
(44.16%)

42
(21.32%)
155

(78.68%)

40
(20.30%)
155
(78.68%)
9.74
(8.42), 195

3.10
(2.33),195

M
(n=199)

173

(86.93%)

26
(13.07%)

103
(51.76%)
94
(47.24%)

53
(26.63%)
146

(73.37%)

41
(20.60%)
158
(79.40%)
9.15
(8.55), 195

3.28
(2.42), 194

Experimental conditions

co
(n=197)

169

(85.79%)

28
(14.21%)

104
(52.79%)
92
(46.70%)

41
(20.81%)
156

(79.19%)

30
(15.23%)
167
(84.77%)
10.21
(9.10), 195

3.12
(2.41), 189

CM
(n=194)

171

(88.14%)

23
(11.86%)

110
(56.70%)
81
(41.75%)

44
(22.68%)
150

(77.32%)

36
(18.56%)
158
(81.44%)
9.82
(8.03), 194

3.32
(2.28), 187

oM
(n=197)

174

(88.32%)

23
(11.68%)

97
(49.24%)
97
(49.24%)

51
(25.89%)
146

(74.11%)

34
(17.26%)
162
(82.23%)
9.75
(8.34), 197

3.19
2.31), 192

COM

(n=193)
168

(87.05%)

25
(12.95%)

120
(62.18%)
72
(37.31%)

40
(20.73%)
153

(79.27%)

35
(18.13%)
156
(80.83%)
10.40
(9.14), 191

3.43
(2.29), 187
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Baseline characteristic (HZ??; 1) Placebo C
’ (n=198) (n=196)
Age at at smoking 16.98 (4.26), 17.52 16.87
initiation (years), mean 1,563 (5.33), 198 = (4.65), 194
(sd), n
Duration of smoking 17.32 16.58 16.89
(years), mean (sd), n (12.69), (12.44), (12.23),
1,563 198 193
History of previous quit attempts in the past 6 months, n (%)
No 121 (7.70%) 15 18
(7.58%) (9.18%)
Yes 1432 181 176
(91.15%) (91.41%)  (89.80%)
Number of methods 0.78 (0.83),  0.87 0.92
used to assist smoking 1,571 (0.85), 198  (0.93), 196
cessation, mean (sd), n
Duration of quit 20.12 23.65 23.06
attempt in the last 6 (84.42), (116.27), (132.63),
months (days), mean 1,558 196 195
(sd), n
Number of reasons for  2.69 (1.89), 2.70 2.71
inability to quit 1,571 (1.99), 198  (1.90), 196

smoking, mean (sd), n

Behaviour change to support smoking cessation, mean (sd), n

Capability to quit 16.84 (3.23), 16.49 17.05
smoking 1,556 (3.20), 198  (2.98), 193
Opportunity to

support smoking 16.86 (3.83), 16.30 16.96
cessation 1,558 (3.98),198  (3.79), 193

o
(n=197)
17.08
(3.59), 196

16.74
(12.84),
196

20
(10.15%)
176
(89.34%)
0.80
(0.89), 197

14.57
(40.30),
195

2.59
(1.79), 197
17.24

(3.11), 195

17.03
(3.93), 196

M
(n=199)

16.45

(4.02), 198

18.86
(14.24),
197

10
(5.03%)
184
(92.46%)
0.74
(0.82), 199

19.50
(56.30),
195

2.74
(2.03), 199
16.82

(3.42), 197

17.04
(3.88), 198

Experimental conditions

co
(n=197)
17.28
(4.44), 197

17.39
(12.90),
197

16
(8.12%)
179
(90.86%)
0.71
(0.80), 197

13.77
(31.76),
194

2.68
(1.73), 197
16.40

(3.66), 193

16.28
(3.99), 194

CM
(n=194)
16.96
(4.30), 193

17.51
(12.11),
194

16
(8.25%)
175
(90.21%)
0.81
(0.76), 194

15.12
(46.92),
194

2.82
(1.95), 194
17.06

(3.07), 193

17.34
(3.40), 192

oM
(n=197)
16.69
(3.26), 196

17.28
(12.92),
196

13
(6.60%)
182
(92.39%)
0.58
(0.72), 197

21.98
(87.29),
196

2.42
(1.73), 197
17.09

(2.83), 197

17.05
(3.81), 196

COM
(n=193)

16.97

(4.14), 191

17.29
(11.76),
192

13
(6.74%)
179
(92.75%)
0.79
(0.85), 193

29.32
(101.35),
193

2.87
(1.96), 193
16.53

(3.43), 190

16.93
(3.76), 191



wreagoad Juawissassy AS0[ouyoa [, pue UORUIAIIU] YI[BaH

a8ed]e9

Experimental conditions

Baseline characteristic (HZ??; 1) Placebo C o M CO CM OM COM
’ (n=198) (n=196) (n=197) (n=199) (n=197) (n=194) (n=197) (n=193)
Motivation to quit 18.89 (2.64), 18.51 19.09 19.02 18.92 18.69 19.09 18.88 18.94
smoking 1,555 (3.18), 196 = (2.68), 195 (2.30), 196 (2.46), 198 (3.05), 195 (2.22),192 (2.58),194 (2.47),189
Smoking abstinence 40.66 39.77 40.93 41.07 42.54 39.86 41.21 39.62 40.22
self-efficacy score (13.92), (13.95), (14.14), (13.72), (13.63), (14.12), (14.10), (14.206), (13.39),
1,543 196 191 195 196 192 190 193 190
Intention to quit score 8.12 (2.13),  8.09 8.13 8.15 8.20 7.89 8.17 8.25 8.06
1,571 (2.13),198  (2.13),196 (2.11),197 (2.20), 199 (2.19),197 (2.12),194 (1.98),197 (2.18),193
Willing to quit in the next month, n (%)
No 28 (1.78%) 3 (1.52%) 2 (1.02%) 0 (0%) 3 (1.51%) 5 (2.54%) 7 (3.61%) 3 (1.52%) 5 (2.59%)
Yes 1511 189 187 193 193 188 184 191 186
(96.18%) (95.45%)  (95.41%)  (97.97%)  (96.98%)  (95.43%)  (94.85%)  (96.95%)  (96.37%)
Mobile phone usage
Minutes per day spent = 282.56 318.79 255.36 248.22 261.62 279.82 275.41 320.98 300.38
on mobile phone, mean (293.79), (468.37),  (224.15),  (220.34),  (256.37), @ (254.22),  (279.87), < (311.73),  (247.75),
(sd), n 1,558 198 193 197 197 194 194 195 190
Type of mobile phone owned, n (%)
Simple mobile phone 174 26 21 19 25 24 21 23 15
(11.08%) (13.13%)  (10.71%)  (9.64%) (12.56%)  (12.18%)  (10.82%)  (11.68%)  (7.77%)
Smartphone 1364 167 173 176 165 169 170 170 174

(86.82%) (84.34%)  (88.27%)  (89.34%)  (82.91%)  (85.79%)  (87.63%) | (86.29%)  (90.16%)
Frequency of text messaging, n (%)

Multiple times per day 374 42 45 49 60 48 43 42 45
23.81%)  (21.21%)  (22.96%)  (24.87%)  (30.15%)  (24.37%)  (22.16%)  (21.32%)  (23.32%)

Everyday 349 49 43 52 49 35 38 38 45
22.22%)  (24.75%)  (21.94%)  (26.40%)  (24.62%)  (17.77%)  (19.59%)  (19.29%)  (23.32%)

Weekly 299 37 40 35 28 42 39 40 38

(19.03%)  (18.69%)  (20.41%)  (17.77%)  (14.07%)  (21.32%)  (20.10%)  (20.30%)  (19.69%)
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Experimental conditions
Total p

Baseline characteristic (n=1,571) Placebo C (0] M CO CM
’ (n=198) (n=196) n=197) (n=199) n=197) (n=194)
Never 536 69 65 61 62 68 73

(4.12%)  (34.85%)  (33.16%)  (30.96%)  (31.16%)  (34.52%)  (37.63%)

Frequency of using instant messages, n (%)

Multiple times per day 1081 140 128 141 137 138 126
(68.81%)  (70.71%)  (65.31%)  (71.57%)  (68.84%)  (70.05%)  (64.95%)
Everyday 181 18 21 24 23 17 26
(11.52%)  (9.09%)  (10.71%)  (12.18%)  (11.56%)  (8.63%)  (13.40%)
Weekly 60 (3.82%) 7 (3.54%) 12 8 (4.06%) 6 (3.02%) 7 (3.55%) 10
(6.12%) (5.15%)
Never 234 31 30 24 33 32 29

(14.89%) (15.66%)  (15.31%)  (12.18%)  (16.58%)  (16.24%)  (14.95%)
Frequency of using mobile apps for health-related communications, n (%)

Multiple times per day 67 (4.26%) | 9 (4.55%) 15 6 (3.05%) 9 (452%) 7 (3.55%) @ 10
(7.65%) (5.15%)
Everyday 54 (3.44%)  5(2.53%) 5 (2.55%) 10 5(251%) 6 (3.05%) 3 (1.55%)
(5.08%)
Weekly 110 (7.00%) 13 13 18 20 10 10
657%)  (6.63%)  (9.14%)  (10.05%)  (5.08%)  (5.15%)
Never 1323 169 161 161 163 171 169

(84.21%) (85.35%)  (82.14%)  (81.73%)  (81.91%)  (86.80%)  (87.11%)
Frequency of using mobile apps for non-health-related communications, n (%)

Multiple times per day 918 109 108 127 110 124 106
(58.43%)  (55.05%)  (55.10%)  (64.47%)  (55.28%)  (62.94%)  (54.64%)
Everyday 156 (9.93%) 18 20 20 17 15 24
9.09%)  (10.20%)  (10.15%)  (8.54%)  (7.61%)  (12.37%)
Weekly 82 (5.22%) 10 10 13 11 7 (3.55%) | 9 (4.64%)

(5.05%)  (5.10%)  (6.60%)  (5.53%)

oM
(n=197)

77

(39.09%)

131
(66.50%)
28

(14.21%)
7 (3.55%)

31
(15.74%)

3 (1.52%)

13
(6.60%)
17
(8.63%)
163
(82.74%)

115
(58.38%)
22
(11.17%)
13
(6.60%)

CcoM
(n=193)

61

(31.61%)

140
(72.54%)
24
(12.44%)
3 (1.55%)

24
(12.44%)

8 (4.15%)
7 (3.63%)
9 (4.66%)

166
(86.01%)

119
(61.66%)
20

(10.36%)
9 (4.66%)
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Baseline characteristic

Never

Total
(n=1,571)

403
(25.65%)

Alcohol drinking behaviour

Drinking status, n (%)

Never

Drink alcohol

AUDIT scores,
mean (sd), n

Quality of life
EQ-5D-5L scores,
mean (sd), n
EQ visual analogue
scale, mean (sd), n

669
(42.67%)
899
(57.33%)
6.21 (7.87),
1,530

0.94 (0.09),
1,545
78.10
(16.01),
1,560

Experimental conditions

Placebo C (0) M CcoO CM oM

(n=198) (n=196) n=197) (n=199) n=197) (n=194) n=197)
59 55 37 60 49 53 47
(29.80%) (28.06%0) (18.78%) (30.15%) (24.87%) (27.32%) (23.86%0)
84 80 85 93 76 83 87
(42.64%) (41.03%) (43.15%) (46.73%) (38.58%) (42.78%) (44.16%)
113 115 112 106 121 111 110
(57.36%) (58.97%) (56.85%) (53.27%) (61.42%) (57.22%) (55.84%)
6.26 6.46 6.42 6.03 6.56 5.45 6.55
(7.97), 194  (8.33),186 (8.28),191 (8.19),195 (7.49),193 (7.04),188 (8.07), 193
0.94 0.94 0.95 0.95 0.94 0.95 0.94
0.11), 195 (0.10), 192  (0.08), 193  (0.09), 196 (0.08), 196 (0.08), 190 = (0.09), 193
79.76 77.99 76.65 78.78 77.55 78.30 77.70
(15.53), (15.13), (17.99), (16.12), (15.14), (17.48), (15.58),
197 193 196 197 196 192 197

coM
(n=193)
43
(22.28%)

81
(42.19%)
111
(57.81%)
5.95
(7.55), 190

0.95
(0.09), 190
78.03
(14.94),
192



Process evaluation
Intervention fidelity

The ThaiBulkSMS (SMS gateway provider) reported ‘anti-spam’ status for 6 out of the first
10 participants that were randomly allocated to experimental groups. This meant that 60% of
the participants would not receive any text messages due to the automatic block list (the
blacklist). Unexpectedly, a ‘stop SMS spam’ service provided by the National Broadcasting and
Telecommunications Commission (responsible for managing and regulating the
telecommunications business in Thailand) was preventing mobile numbers registered with the
SMS spam blocking service from receiving all SMS advertisements. The service allows mobile
phone users to stop SMS advertisements, both free and paid, via an interactive voice response
(IVR) system (*¥137). An infographic for this policy is available at
http://tcp.nbte.go.th/website/home/vdo/834/th (in Thai).

This issue was taken to the ThaiBulkSMS because this was a research-based SMS programme
and all participants consented to receive SMS from iCanQuit’ — a new username that was
approved by mobile operators on 24 November 2016. The only method to resolve this
problem was to apply for the whitelist by contacting all mobile phone operators who operate
the anti-spam system. This process took over three weeks to receive approval from all mobile
network operators so that text messages could be sent through to ‘anti-spam’ registered

numbers.

While waiting for approval, the first text message thanking participants for participating in the
trial was sent manually via ThaiBulkSMS to identify the ‘anti-spam’ status of a particular mobile
phone number. If the status showed ‘anti-spam’, those numbers were withheld from the
randomised process until the whitelist was completed. For mobile numbers that were already
randomised and showed the ‘anti-spam’ status, all text messages were sent again with no
requirement to unblind the experimental group. This was feasible due to the design feature of
the online platform to accommodate participants who change their mobile numbers. The
‘Previous Mobile No.” function was used to retrieve input information from the mobile

number; then the ‘Message No.” was reset to 1 to send the allocated text messages.
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Reported text messages received

Intervention fidelity was measured objectively from the delivery status reported from the
ThaiBulkSMS and subjectively from the self-reported follow-up questionnaire. From the web
log, 1,260 participants (80%) received all 60 texts as intended, 200 participants (13%) received
51-59 texts, and 16 participants (1%) never received any texts (see details in Figure 16).
However, on average, 97% of the participants reported that they had received text messages.

Table 11 shows the intervention fidelity by experimental group.

1260

[—]
]
- o 5 R ) .

1-10 11-20 21-30 31-40 41-50 51-59 60

NUMBER OF PARTICIPANTS RECEIVED
TEXT MESSAGES

D|1(,.

NUMEBER OF TEXTS RECEIVED

Figure 16 The number of participants logged as receiving text messages by number of texts

received
Technology engagement

Table 11 shows the technology engagement indicators by experimental group. Overall, 94%
and 14% of the participants reported that they had opened and read the text messages and had
shared these texts with other smokers, respectively. A low level of engagement was observed
in participants receiving placebo text messages. On average, 89% of the participants in this
group opened and read text messages, and only 9% of those people shared text messages with
other people. Also, the user engagement scale for the placebo group was the lowest among all
experimental groups and this group was the least likely to subscribe to similar text message

programmes in the future.
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Table 11 Process evaluation results by experimental conditions

All

Process outcomes (N = Placebo
1571) (n=198)

Intervention fidelity
Status report from ThaiBulkSMS (%, n)

Received 60 allocated text 80.20%, 73.74%
messages 1,260 146
Received 1-59 allocated text 18.78%, 24.24%
messages 295 48

Did not receive any allocated 1.02%, 16 | 2.02%, 4

text messages

Reported as having received text  97.35%, 93.84%

messages (subjective) (%o, n) 1,208 146
Technology engagement
Opened and read text status 94.33%, 88.72%
(%, n) 1,165 133
Shared text with others 14.12%, 9.02%,
(%, n) 1,154 133
User engagement scale (1 — 60) 50.99 49.51
(mean (sd), n) (8.60), (9.77),
1,103 116
Likelihood of subscribing to 0.62 (3.31), 6.34
similar programme in future (1 — 1115 (3.24),
10) 119

(mean (sd), n)

b

b

b

b

C
(n=196)

82.65%,
162
16.84%,
33
0.51%, 1

99.32%,
147

96.53%,
144
16.67%,
144
51.94
(8.52),
137
6.91
(3.15),
139

o)
(n=197)

76.65%,
151
22.84%,
45
0.51%, 1

99.36%,
156

96.10%,
154
9.09%,
154
51.16
(8.85),
150
6.55
(3.46),
150

Experimental conditions

M
(n=199)

77.39%,
154
20.60%,
41
2.01%, 4

96.82%,
157

92.05%
151
18.24%,
148
51.77
(8.01),
142
6.69
(3.27),
143

b

co
(n=197)

84.77%,
167
14.21%,
28
1.02%, 2

95.21%,
146

94.89%,
137
16.42%,
134
51.62
(7.77),
130
7.32
(3.05),
131

CM

(n=194)

82.99%,
161
16.49%,
32
0.52%, 1

98.69%,
153

95.33%,
150
14.09%,
149
50.88
(8.51),
144
6.31
(3.49),
148

oM
(n=197)

83.24%,
164
15.74%,
31
1.02%, 2

98.06%,
155

97.37%,
152
15.13%,
152
50.60
(8.70),
147
6.20
(3.48),
148

COM
(n=193)

80.31%,
155
19.17%,
37
0.52%, 1

97.30%,
148

93.06%,
144
14.29%,
140
50.26
(8.60),
137
6.71
(3.22)
137

5



Descriptive summary of outcomes

Overall, 521 participants (40%) reported 7-day smoking abstinence at 1-month follow-up, 509
(42%) reported 7-day smoking abstinence at 6-month follow-up, and 327 (27%) reported
sustained smoking abstinence at 6-month follow-up. Table 12 summarises the outcome data

at 1- and 6-month follow-up by 8 experimental conditions.

Participants who were allocated placebo text messages reported a cessation rate of 39% at 1-month
follow-up. A higher rate of smoking abstinence was observed in participants that received BCT-
enhanced text messages containing one behaviour change component (C, O, or M). There was a
decreasing trend in abstinence rate when there was more than one behaviour change component.
Moreover, participants who were allocated to CO and COM conditions reported a lower
abstinence rate than the placebo group. Figure 17 reports the 7-day point prevalence abstinence,

self-reported at 1-month follow-up, by the number of behaviour change components received.

50%
45%

39.24% 39.965%
40%
35%
28.92%

30%
25%
20%
15%
10%

5

0%

Mo behaviour change Contained 1 behaviour Contained 2 behaviour Contained 3 behaviour
component change component change component change components
(n = 158) (n=493) (n = 493) (n = 166)

43.41%

£

7-day point prevalence abstinence at
one-month follow-up [4)

Intervention groups

Figure 17 7-day point prevalence abstinence at 1-month follow-up based on the number of

behaviour change components

On average, the EQ-5D-5L utility scores of the participants increased over time (0.9445,
0.9708, and 0.9716 for baseline, 1-month and 6-month follow-up, respectively). The utility
scores were similar in all experimental conditions, ranging from 0.96 to 0.98 at both follow-
ups. There was a decreasing trend in average number of tobacco products used per day (9.75,
3.94, and 3.25 for baseline, 1-month and 6-month follow-up, respectively), FTND scores (3.23,
1.17, and 1.21), and AUDIT scores (6.21, 4.12, and 3.99). There was an increasing trend in
smoking self-efficacy scores (40.66, 46.71, and 47.61 for baseline, 1- and 6-month follow-up,

respectively).
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Table 12 Primary, secondary, and other outcomes by experimental conditions

Experimental conditions

Outcomes Placebo C 0] M CO CM oM COM
(n=198) (n=196) (n=197) (n=199) (n=197) (n=194) (n=197) (n=193)
Primary abstinence outcome, (%, n)
Self-reported 7-day point 39.24%, 44.51%, 42.42%, 43.29%, 34.18%, 42.07%, 43.27%, 28.92%,
prevalence abstinence at 1- 158 164 165 164 158 164 171 166
month follow-up
Secondary abstinence outcomes, (%, n)
Self-reported 7-day point 36.99%, 44.65%, 45.10%, 46.75%, 32.88%, 48.34%, 43.90%, 34.48%,
prevalence abstinence at 6- 146 159 153 154 146 151 164 145
month follow-up
Self-reported continuous 24.66%, 28.30%, 26.14%, 31.17%, 21.92%, 28.48%, 31.71%, | 21.38%,
abstinence at 6-month 146 159 153 154 146 151 164 145
follow-up
EQ-5D-5L utility values, (mean (sd), n)
at 1-month follow-up 0.96 (0.08), | 0.98 (0.05), | 0.97 (0.05), | 0.98 (0.04), | 0.96 (0.07), | 0.97 (0.006), | 0.96 (0.10), | 0.97 (0.07),
140 144 154 155 142 153 154 145
at 6-month follow-up 0.97 (0.06), | 0.96 (0.08), | 0.98 (0.05), | 0.98 (0.05), | 0.97 (0.06), | 0.98 (0.05), | 0.96 (0.10), | 0.97 (0.08),
134 154 140 142 131 145 158 133
Intended behaviour change, (mean (sd), n)
Capability to quit smoking, (mean (sd), n)
at 1-month follow-up 17.87 18.07 18.23 18.40 17.75 18.20 18.25 17.93
(2.45), 142 | (2.44), 145 | (2.41), 154 | (2.01), 155 | (2.78), 144 | (2.02), 152 | (2.17), 154 | (2.29), 147
at 6-month follow-up 17.67 18.00 17.79 18.26 17.64 18.03 18.11 17.91
(2.39), 138 | (2.22),156 | (2.21), 141 | (2.13), 142 | (2.31), 133 | (2.02), 145 | (2.34), 158 | (2.30), 135
Opportunity to support smoking cessation, (mean (sd), n)
at 1-month follow-up 17.55 18.39 17.93 18.06 17.66 18.02 18.04 17.79
(3.49), 142 | (2.43), 145 | (3.24), 154 | (2.79), 155 | (3.15), 144 | (2.88), 151 | (3.17), 154 | (3.21), 146
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Experimental conditions

Outcomes Placebo C 0 M CO CM oM COM
(n=198) (n=196) (n=197) (n=199) (n=197) (n=194) (n=197) (n=193)
at 6-month follow-up 17.65 17.79 17.60 17.60 17.57 18.09 17.75 17.96
(2.74), 137 | (2.94), 156 | (2.78), 140 | (2.83), 142 | (2.66), 133 | (2.20), 145 | (2.97), 158 | (2.84), 135
Motivation to quit smoking, (mean (sd), n)
at 1-month follow-up 18.95 19.22 19.26 19.31 19.04 19.22 19.29 19.03
(2.08), 142 | (1.80), 144 | (2.15), 153 | (1.53), 155 | (2.24), 144 | (1.86), 153 | (1.82), 155 | (1.94), 146
at 6-month follow-up 19.04 19.19 19.06 19.24 19.07 19.54 19.11 18.97
(2.44), 137 | (2.15),155 | (2.04), 141 | (1.78), 143 | (1.98), 131 | (1.26), 145 | (2.03), 157 | (2.26), 133
Smoking cessation self-efficacy scores, (mean (sd), n)
at 1-month follow-up 48.83 46.92 49.19 45.35 46.58
45.34 (11.90), (13.60), (11.43), (13.93), (13.706), 47.42 43.83
(15.09), 141 | 142 153 154 142 151 (13.26), 154 | (13.74), 145
at 6-month follow-up 48.47 47.94 48.71 45.75 48.65
47.38 (13.41), (13.39), (12.79), (14.30), (11.906), 48.16 45.32
(13.72), 136 | 155 140 140 130 144 (13.406), 158 | (14.80), 132
Intention to quit scores, (mean (sd), n)
at 1-month follow-up 8.37 (2.10), | 8.72 (1.87), | 8.62 (1.99), | 8.74 (1.67), | 8.34 (2.16), | 8.59 (1.78), | 8.85 (1.67), | 8.27 (2.16),
142 145 156 155 144 152 155 148
at 6-month follow-up 8.26 (2.03), | 8.30 (2.03), | 8.23 (2.11), | 8.45 (1.92), | 8.08 (2.24), | 8.51 (1.89), | 8.11 (2.23), | 7.83 (2.25),
138 156 141 143 133 145 158 135
Number of tobacco products used per day, (mean (sd), n)
at 1-month follow-up 4.54 (6.12), | 3.43 (5.11), | 3.24 (4.55), | 3.41 (5.41), | 4.54 (6.08), | 4.24 (6.81), | 3.47 (4.72), | 4.68 (5.21),
158 164 165 164 158 164 171 166
at 6-month follow-up 4.84 (6.48), | 3.60 (5.13), | 3.46 (5.32), | 3.65 (5.24), | 5.35 (6.45), | 3.66 (5.43), | 4.08 (5.61), | 5.17 (5.34),
145 159 153 153 146 151 163 145
Fagerstrom Test for Nicotine Dependence, (mean (sd), n)
at 1-month follow-up 1.33 (2.05), |0.99 (1.75), | 0.97 (1.68), | 1.08 (1.81), | 1.51 (2.17), | 1.16 (1.92), | 0.94 (1.57), | 1.39 (1.80),
141 150 153 154 147 153 158 153
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Experimental conditions

Outcomes Placebo C 0 M CO CM oM COM
(n=198) (n=196) (n=197) (n=199) (n=197) (n=194) (n=197) (n=193)

at 6-month follow-up 1.46 (2.17), | 1.11 (1.74), | 1.00 (1.65), | 1.06 (1.82), | 1.56 (2.19), | 1.08 (1.79), | 1.08 (1.74), | 1.45 (1.95),

136 156 144 145 131 142 160 137
AUDIT scores, (mean (sd), n)

at 1-month follow-up 4.65 (6.82), | 4.55(6.36), | 3.63 (5.92), | 4.09 (5.91), | 3.70 (5.57), | 3.52 (5.20), | 4.25 (5.96), | 4.63 (6.20),
141 143 154 153 141 149 155 147

at 6-month follow-up 4.40 (5.95), | 4.28 (5.25), | 3.83 (5.00), | 4.18 (5.57), | 3.33 (5.03), | 3.78 (4.51), | 3.92 (5.16), | 4.15 (5.02),
133 155 140 141 132 141 154 133




Analyses of primary outcome: self-reported 7-day point prevalence abstinence at 1-

month follow-up
Primary analysis

From the multiple imputation (MI) analysis using intention-to-treat (IT'T) samples, providing
BCT-enhanced text messages aimed at supporting smokers’ capability to quit, smokers’
opportunity to quit, or smokers’ motivation to quit failed to statistically improve 7-day smoking
abstinence rate at 1-month follow-up compared to BCT-enhanced text messages that do not
contain the intervention component. Smoking cessation rates at 1-month follow-up did not
differ between participant age groups, but were different in the participant baseline ITQ group.
Participants who had a higher baseline I'TQ were likely to stop smoking three times more (95%
CI 2.10 to 4.25, p<0.001) than those who had a lower baseline ITQ. Table 13 presents the
results from the logistic model from MI analysis and complete case analysis. The predicted
probability of 7-day point prevalence abstinence at 1-month follow-up of the main effects and

the stratification factors from the logistic model is illustrated in Figure 18.

Overall, an addition of intervention components of two or more groups of BCT-enhanced
text messages showed a decreasing trend in smoking cessation rates. Figure 19 illustrates the
3-way interactions of the three behaviour change components. The left plot presents the
experimental condition where there was no ‘Motivation’ component (Group M = No) and the
right figure shows the condition where the ‘Motivation” component was provided (Group M
= Yes). The blue lines represent the absence of the ‘Opportunity’ component (Group O =
No) whereas the red dotted lines denote the presence of the ‘Opportunity’ component (Group
O = Yes). These results suggested that there was an antagonistic interaction, wherein the effect
of two intervention components was less than the sum of the effect of each component;
however, it was not statistically significant. The results also showed that the predicted
probability of smoking cessation for experimental groups CO and COM were lower than the
placebo, both from complete case analysis and multiple imputation. Figure 20 shows the
predicted probability of 7-day point prevalence abstinence at 1-month follow-up for all

experimental groups.
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Table 13 Logistic regression analysis for self-reported 7-day point prevalence abstinence, with pre-

specified covariates (the primary analysis)

1)
Covariates g:t(iis SE z P>z Lov?esr/o gi)per
Stratification factors
'g High ITQ 2.986 0.537 6.08  <0.001 2.099 @ 4.250
@ Age group: 31 - 40 0.866 0.130 | -0.95  0.340 @ 0.645 1.164
_§ Age group: above 40 0.867 0.114  -1.08 0.280 @ 0.670 @ 1.123
2 Main effects
‘é’ C 1.197 0.270 0.80 | 0425 @ 0.769 1.864
.g O 1.051 0.239 022  0.829  0.672 @ 1.643
55 M 1.133 0.256 0.55  0.581 0.727 = 1.766
o, Interactions
§ Cand O 0.609 0.199  -1.52  0.129 @ 0.321 1.155
% Cand M 0.793 0.255  -0.72  0.471 0.422  1.490
% Oand M 0.893 0.284  -0.36 | 0.723 | 0479  1.666
s C,O0,and M 0.998 0.452 0.00  0.997 @ 0.410 @ 2.428
Constant 0.282 0.068 @ -5.26  <0.001 0.176 @ 0.453
- Stratification factors
§ High ITQ 2.994 0.536 6.12 | <0.001 2.108  4.253
—  Age group: 31 - 40 0.890 0.135 | -0.77 = 0.440 @ 0.661 1.197

Age group: above 40 0.903 0.119  -0.77 0.441  0.698  1.169

‘S’ Main effects

i C 1.233 0.284 091 | 0363 @ 0.785 1.938

‘?‘é O 1.112 0.257 046 @ 0.645 @ 0.708 @ 1.748

s M 1.156 0.267 0.63 | 0529 @ 0.736 = 1.817

§ Interactions

3 Cand O 0.567 0.186  -1.73 | 0.084 & 0.298 @ 1.078

§ Cand M 0.764 0.247  -0.83 | 0406 @ 0405 1.441

g" Oand M 0.875 0.282  -0.41  0.679 @ 0466 @ 1.645

8 C,0O,and M 1.017 0.471 0.04 = 0970 @ 0411 2518
Constant 0.275 0.065 @ -5.47  <0.001 0.173 0.437

Sample: Intention-to-treat sample

Note: Bold indicates p < .05. C: received messages aimed at increasing smokers’ capability
to quit (C, CO, CM, and COM); O: received messages aimed at increasing opportunity to
support smoking cessation (O, CO, OM, and COM); and M: received messages aimed at
increasing motivation to quit (M, CM, OM, and COM); High ITQ: High intention to quit

scores at baseline
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Figure 18 Predicted probability of 7-day point prevalence abstinence at 1-month follow-up by the main effect of text message groups and stratification

factors (complete case analysis)
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Figure 19 Three-way interaction of the intervention components: ‘Capability’, ‘Opportunity’, and

‘Motivation” components
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Figure 20 Predicted probability of 7-day point prevalence abstinence at 1-month follow-up from

the primary analysis model
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Sensitivity analysis

A logistic regression model was used to estimate the effect of intervention components in
BCT-enhanced text messages on self-reported 7-day point-prevalence abstinence at 1-month
follow-up under 4 scenarios: 1) the participants receive the intended 60 text messages; 2) the
participants who report that they received text messages; 3) the participants who report that
they read the text messages; and 4) adjustments for employment status, daily smoking status,
number of cigarettes smoked, hazardous and harmful use of alcohol status, and baseline self-
efficacy. Providing BCT-enhanced text messages aimed at supporting smokers’ capability to
quit, smokers’ opportunity to quit, or smokers’ motivation to quit failed to significantly
improve smoking abstinence rate compared to no intervention component, see Table 14.
Figure 21 shows the predicted probability of 7-day point prevalence abstinence at 1-month

tfollow-up for eight experimental groups.
Subgroup analysis

Logistic regression models with pre-specified interaction terms were conducted between the
intervention components and the following baseline variables: age group, ITQ group, gender,
smoking dependence, light smoker, and alcohol dependence. The odds ratio for smoking
cessation in participants who received BCT-enhanced text messages containing the ‘Capability’
component (C, CO, CM, and COM) were found to differ between two subgroups, ITQ and
alcohol dependence (Table 15). Providing BCT-enhanced text messages containing the
‘Capability’ component increased the smoking cessation rate by 1.6-fold in smokers with low
ITQ compared to high ITQ and 1.2-fold in smokers with alcohol dependence compared to

no dependence.
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Table 14 Sensitivity analyses to assess self-reported 7-day point-prevalence smoking abstinence at 1-month follow-up

(a) Multiple imputation analysis

I . Text messages Adjusted for
ntention-to- Per-protocol received Text messages covariates
treat (n=1,571) (n=1,260) (n=1,176) read (n=1,099) (n=1,571)

0 Covariates OR p- OR p- OR  p-wvalue OR p- OR  p-value

2 value value value

.3 Stratification factors

<  High ITQ 2986  <0.001 3443 @ <0.001 2.781 <0.001 2.588  <0.001 2.180 <0.001

@ Age group: 31 - 40 0.866 0.340 0.865 0.376 0.862 0.351 0.930 0.654 0.937 0.688

g Age group: above 40 0.867 0.280 0.933 0.627 0.873 0.326 0.921 0.565 0.784 0.092

'g Main effects

5 C 1.197 0.425 0.995 0.983 1.136 0.602 1.044 0.867 1.186 0.478

g" O 1.051 0.829 1.008 0.975 1.032 0.896 0.911 0.710 1.005 0.982

o M 1.133 0.581 0.926 0.754 1.135 0.599 0.978 0.930 1.034 0.890

:%‘ Interactions

S Cand O 0.609 0.129 0.687 0.288 0.598 0.137 0.637 0.208 0.664 0.237

= Cand M 0.793 0.471 0.998 0.996 0.726 0.344 0.824 0.582 0.860 0.661
Oand M 0.893 0.723 0.995 0.989 0.878 0.699 1.075 0.836 1.087 0.805
C,O,and M 0.998 0.997 0.859 0.757 1.090 0.860 1.002 0.998 0.767 0.582
Constant 0.282 = <0.001 0.270 = <0.001 0.336 <0.001 0.390 = <0.001 0.135 <0.001

C: received messages aimed at increasing smokers’ capability to quit (C, CO, CM, and COM); O: received messages aimed at increasing
opportunity to support smoking cessation (O, CO, OM, and COM); and M: received messages aimed at increasing motivation to quit (M, CM,
OM, and COM); High ITQ: High intention to quit scores at baseline

Adjusted for covariates: Employed group, status of daily smoking group, high number of cigarettes smoked group, hazardous and harmful use of
alcohol group, and baseline smoking cessation self-efficacy scores
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(b) Complete case analysis

Text messages

Intention-to- Per-protocol received Text messages A'djusted for
Covariates treat (n=1,310) (n=1,117) (n=1,176) read (n=1,099) covariates (n=1,229)
OR p- OR p- OR  p-value OR I OR  p-value
value value value
.2 Stratification factors
2. High ITQ 2994  <0.001 3403 <0.001 2.781 <0.001  2.588 <0.001 2.336 <0.001
g Age group: 31 - 40 0.890 0.440 0.890 0.478 0.862 0.351 0.930  0.654 0.868 0.398
v Age group: above 40 0.903 0.441 0.964 0.799 0.873 0.326 0.921  0.565 0.746 0.050
S Main effects
g C 1.233 0.363 0.993 0.978 1.136 0.602 1.044  0.867 1.083 0.756
% @) 1.112 0.645 1.049 0.851 1.032 0.896 0911  0.710 1.031 0.906
g M 1.156 0.529 0.935 0.790 1.135 0.599 0.978  0.930 0.982 0.943
O Interactions
Cand O 0.567 0.084 0.657 0.239 0.598 0.137 0.637  0.208 0.687 0.307
Cand M 0.764 0.406 0.959 0.905 0.726 0.344 0.824  0.582 1.025 0.945
Oand M 0.875 0.679 0.947 0.878 0.878 0.699 1.075  0.836 1.106 0.777
C,O,and M 1.017 0.970 0.912 0.854 1.090 0.860 1.002  0.998 0.709 0.497
Constant 0.275 <0.001 0275 <0.001  0.336 <0.001 = 0.390 <0.001 0.119 <0.001

C: received messages aimed at increasing smokers’ capability to quit (C, CO, CM, and COM); O: received messages aimed at increasing
opportunity to support smoking cessation (O, CO, OM, and COM); and M: received messages aimed at increasing motivation to quit (M, CM,
OM, and COM); High ITQ: High intention to quit scores at baseline

Adjusted for covariates: Employed group, status of daily smoking group, high number of cigarettes smoked group, hazardous and harmful use of
alcohol group, and baseline smoking cessation self-efficacy scores
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Figure 21 Sensitivity analysis: Predicted probability of the 7-day point prevalence abstinence

at 1-month follow-up from the logistic regression model
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Table 15 Subgroup analyses of self-reported 7-day point prevalence abstinence at 1-month follow-up

Subgroups Group C Group O Group M
Odds ratio (95% CI) P-value Odds ratio (95% CI) P-value Odds ratio (95% CI) P-value
Age (years)
Less than 30 0.85(0.61 -1.19)  0.4740  0.79 (0.57 —1.11)  0.5990  0.89 (0.63 —1.24)  0.7551
31-40 0.62 (0.38 — 1.02) 0.65 (0.40 — 1.07) 0.89 (0.54 —1.47)
Above 40 0.90 (0.61 —1.33) 0.89 (0.60 — 1.31) 1.05 (0.71 -1.506)
Baseline intention to quit
Low intention to quit group 1.60 (0.74-3.42)  0.0368  0.87 (0.41 —1.87)  0.4911 0.59 (0.27 - 1.26)  0.1032
High intention to quit group 0.75 (0.59 — 0.96) 0.77 (0.61 — 0.98) 1.01 (0.80 — 1.29)
Gender
Female 0.98 (0.45—-2.13)  0.5933  1.08 (0.50 —2.34)  0.3764  1.00 (0.46 —2.17)  0.9398
Male 0.80 (0.63 —1.02) 0.77 (0.60 — 0.97) 0.94 (0.74 — 1.20)
Baseline FTND scores
Low dependent (0-2) 0.97 (0.68—-1.37)  0.2775  0.76 (0.54 —1.09)  0.5994  0.99 (0.70 — 1.41) = 0.9459
High dependent (3-10) 0.75 (0.55 - 1.01) 0.86 (0.63 —1.17) 0.98 (0.72 — 1.33)
Baseline number of tobacco products used per day
Light smoker (<5) 0.95 (0.67-1.34)  0.2995 0.73 (0.52-1.04)  0.3677  0.85 (0.60 —1.20) = 0.2808
Moderate to heavy smoker (>5) 0.73 (0.54 — 1.00) 0.89 (0.65 — 1.20) 1.07 (0.79 — 1.45)
AUDIT scores
No hazardous or harmful use of 0.68 (0.51-0.90)  0.0231  0.79 (0.59 -1.04)  0.7626  0.92 (0.70 — 1.23)  0.8469
alcohol (<8)
Hazardous and harmful use of alcohol 1.18 (0.78 — 1.78) 0.84 (0.56 — 1.27) 0.98 (0.65 — 1.48)
(=8)

Analysis: complete case analysis



Hypothesis-generating: assessing the effect of baseline intention to quit smoking

In the previous section, logistic regression results for each additional interaction term between
the subgroup covariates and intervention components showed similar results to the primary
analysis, except for the subgroup analysis of baseline I'TQ. Therefore, the effects of baseline
ITQ were explored. Figure 22 shows a descriptive proportion of participants with I'TQ scores
from 1 to 10 at baseline and 1-month follow-up. There was a higher proportion of participants
with an ITQ score of 10 at 1-month follow-up while there was only a small proportion of
participants with ITQ scores from 1 to 4. Consequently, interaction terms between pre-
specified ITQ groups (1-5 and 6-10) and the intervention components were added into the
primary analysis model to explore the effect of intervention components in BCT-enhanced

text messages.
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Figure 22 The proportion of participants’ reported intention to quit smoking, before and after

receiving text messages

The results suggested that BCT-enhanced text messages that contained the ‘capability’
component (Group C vs no Group C: OR 7.31, 95% CI 1.44 to 37.17) and ‘opportunity’
component (Group O vs no Group O: OR 5.85, 95% CI 1.12 to 30.66) significantly improved
smoking cessation rates at 1-month follow-up. Providing BCT-enhanced text messages that
contained the ‘motivation’ component (Group M vs no Group M: OR 4.88, 95% CI 0.92 to
26.01) was not found to significantly improve smoking cessation rates at 1-month follow-up.

Moreover, the results suggest that there was an antagonistic interaction when adding the
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‘motivation’ component with the ‘capability’ component (CM) or with ‘opportunity’
component (OM). Similar results were observed with the MI analysis, except that providing
messages aimed at increasing opportunity to support smoking cessation (O) to high ITQ
participants did not significantly decrease the smoking cessation rate. Predicted probabilities
of smoking cessation for all treatment groups were higher than the placebo group when

participants had lower I'TQ scores.

Figure 23 illustrates the interactions between providing text messages containing different
behaviour change components and the participant baseline ITQ group. For participants with
low baseline intention to quit, there was a higher smoking cessation rate in participants who
received any intervention component compared to the placebo group. For participants with
high baseline intention to quit, there was a reduction in smoking cessation rates when they
received BCT-enhanced text messages that contained ‘capability’ and ‘opportunity’

components (CO) or all components (COM).
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Table 16 Logistic regression analysis for self-reported 7-day point prevalence abstinence with pre-
specified covariates (hypothesis-generating)
. . 95% CI
Covariates Odds Ratio  SE z P>z
Lower Upper

Stratification factors

High ITQ 12.343  9.296 3.340 0.001 2821 54.012
Age group: 31 - 40 0.895  0.136 -0.730  0.466  0.665 1.206
Age group: above 40 0.909 0.120 -0.720 0473  0.702 1.178
Main effects
C 7.309  6.065 2.400 0.017 1.437  37.168
O 5.854 4946 2.090 0.036 1.118  30.660
M 4.880 4.166 1.860 0.063 0916 26.008
& | Interactions
A Cand O 0.144  0.147 -1.890 0.058 0.019 1.071
]T Cand M 0.093  0.099 -2.230 0.026 0.012 0.749
& Oand M 0.044 0.053 -2.590 0.010 0.004 0.470
'3 C and High ITQ 0.136 = 0.117 -2.310  0.021  0.025 0.740
%‘ O and High ITQ 0.157 = 0.139 -2.100 0.036  0.028 0.883
& M and High ITQ 0.203 = 0.181 -1.790 0.073  0.036 1.159
¢ (C,0,and M 12.934  20.059 1.650  0.099 0.619 270.278
S C,0O,and High ITQ 4599 4977 1.410 0.158 0.552 38.347
g C, M, and High ITQ 10.643 11.896 2.120 0.034 1.190 95.158
2 O, M, and High ITQ 26.796 33.568 2.620 0.009 2300 312.167
§ C, O, M, and High ITQ 0.061  0.099 -1.720  0.085  0.002 1.470
O Constant 0.076 = 0.056 -3.510 <0.001 0.018 0.320
Stratification factors
High ITQ 8.946 = 6.290 312 0.002 2252 35528
Age group: 31 - 40 0.866 0.131 -095 0342 0.644 1.165
Age group: above 40 0.867 0.115 -1.08 0.282  0.669 1.124
Main effects
C 5.053  4.033 2.03 0.043 1.056 24177
O 4111 3.325 1.75  0.081 0.841 = 20.094
M 3.753  3.035 1.64 0.102 0.768 @ 18.338
Interactions
/g Cand O 0.189  0.187 -1.68 0.093  0.027 1.322
g CandM 0.121  0.125 -2.05 0.041 0.016 0.915
S OandM 0.064 0.076 -2.31 0.021  0.006 0.664
% C and High ITQ 0.200  0.164 -196  0.050 0.040 0.999
g O and High ITQ 0.219  0.182 -1.83  0.067 0.043 1.114
‘€ M and High ITQ 0.265 0.221  -1.60  0.111 0.052 1.355
5 C,0,and M 11.469 17.304 1.62 0.106  0.595  221.140
g" C, O, and High ITQ 3.679  3.825 1.25 0.210 0.479  28.255
E C, M, and High ITQ 8.234  8.833 1.97 0.049 1.005 (67.484
%‘ O, M, and High ITQ 18.663  22.797 240 0.017 1.699 205.063
2 C,0O, M, and High ITQ 0.066  0.104 -1.73 0.083  0.003 1.432
= Constant 0.104  0.073 -324 0.001 0.026 0.410

Note: C: received messages aimed at increasing smokers’ capability to quit (C, CO, CM, and COM); O:
received messages aimed at increasing opportunity to support smoking cessation (O, CO, OM, and
COM); and M: received messages aimed at increasing motivation to quit (M, CM, OM, and COM); High
ITQ: High intention to quit scores at baseline; Bold indicates p < .05.
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(a) Low intention to quit group

4-way interactions of messages groups (C, O, and M) and intention-to-quit

Low intention-to-quit group

Group M = No Group M = Yes
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(b) High intention to quit group
4-way interactions of messages groups (C, O, and M) and intention-to-quit

High intention-to-quit group

Group M = No Group M = Yes
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Figure 23 Four-way interaction of the intervention components (‘Capability’, ‘Opportunity’,

and ‘Motivation’) and intention to quit group
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Results of self-reported 7-day point prevalence abstinence and self-reported sustained

abstinence at 6-month follow-up

Providing BCT-enhanced text messages aimed at supporting smokers’ capability to quit, smokers’
opportunity to quit, or smokers’ motivation to quit failed to statistically improve 7-day smoking
abstinence rate or sustained abstinence at 6-month follow-up compared to BCT-enhanced text
messages that do not contain the intervention component. Smoking cessation rates at 6-month
follow-up did not differ between participant age groups, but were different in the participant
baseline ITQ group. Table 17 and Table 18 present the results from the logistic model of the MI
analysis and complete case analysis for self-reported 7-day point prevalence abstinence and self-

reported sustained abstinence at 6-month follow-up, respectively.

Table 17 Logistic regression analysis for self-reported 7-day point prevalence abstinence at 6-

month follow-up

0
Covariates Od(.is SE z P>z 95% CI
Ratio Lower Upper
Stratification factors
High ITQ 2.764 0.489 5.75 <0.001 1.954 3.910

Age group: 31 - 40 0.745 0.120  -1.83 0.067 = 0.543  1.021

g Age group: above 40 0.983 0.133  -0.13  0.898 = 0.753  1.282
'g . Main effects
=t % C 1.324 0.327 114  0.256 @ 0.815 @ 2.151
g" § O 1.422 0.336 = 149  0.137 @ 0.894  2.261
TS M 1.423 0.331 1.52  0.129 = 0.902 @ 2.246
= ® Interactions
'§ ~ Cand O 0.433 0.150 -2.42  0.016 0.220 @ 0.855
= Cand M 0.847 0.278  -0.51  0.612 @ 0.444 1.614
Oand M 0.649 0.215 -1.3 1 0193 | 0339 | 1.245
C,O,and M 1.353 0.655  0.62 0.532 @ 0.523  3.497
Constant 0.273 0.065 -543 <0.001 0.171  0.436
Stratification factors
High ITQ 2.742 0.488 @ 5.66 <0.001 1.934 3.887
2 Age group: 31 - 40 0.776 0.123  -1.61  0.108 = 0.569 @ 1.057
,_‘:» Age group: above 40 1.026 0.138  0.19 0.847 0.789  1.335
& = Main effects
9T C 1.392 0.331 1.39  0.164 @ 0.874 @ 2.218
S~ O 1.451 0.348 155  0.121 = 0.907 @ 2.323
% Ié M 1.512 0.361 1.73  0.084 @ 0.946 @ 2.416
=~ Interactions
g Cand O 0.420 0.143 -255 0.011 = 0.216 0.818
®) Cand M 0.769 0.256  -0.79 0.430 @ 0.400 1477
Oand M 0.617 0.205 -1.46 0.145 @ 0.322  1.182
C,0O,and M 1.480 0.705 = 0.82 0.410 @ 0.582 @ 3.765
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) Odds 95% CI
>
Covariates Ratio SE z P>z | ower Upper

Constant 0.257 0.063  -555 <0.001 0.159  0.415
Sample: Intention-to-treat sample
Note: Bold indicates p < .05. C: received messages aimed at increasing smokers’ capability to quit (C,
CO, CM, and COM); O: received messages aimed at increasing opportunity to support smoking cessation
(O, CO, OM, and COM); and M: received messages aimed at increasing motivation to quit (M, CM, OM,
and COM); High ITQ: High intention to quit scotes at baseline

Table 18 Logistic regression analysis for self-reported sustained abstinence at 6-month follow-up

. Odds 95% CI
>
Covariates Ratio SE z P>z Lower Upper
Stratification factors
High ITQ 3.097 0.706 496 <0.001 1.980 @ 4.845

Age group: 31 - 40 0.954 0.164  -0.27 0.786 = 0.681 = 1.337

g Age group: above 40 1.132 0.167  0.84 0400 @ 0.847 @ 1.513
‘§ . Main effects
= % C 1.198 0.308  0.70 0482 @ 0.724 @ 1.982
g‘ § O 1.049 0.274  0.18 0.855 @ 0.628 @ 1.752
TS M 1.312 0.332 | 1.07 0.283 @ 0.799 @ 2.156
= R Interactions
'§ ~ Cand O 0.660 0.250 -1.09 0274 0314 @ 1.390
= Cand M 0.746 0.269 | -0.81 0417 0.368 1.514
Oand M 0.975 0.346  -0.07 0944 @ 0486 @ 1.957
C,0O,and M 1.019 0.528  0.04 0971 @ 0368 @ 2.817
Constant 0.122 0.036 | -7.21 <0.001 0.069 @ 0.217
Stratification factors
High ITQ 3.203 0.732 | 5.09 <0.001 2046 5.014

Age group: 31-40 0965 0169 -0.20 0.839 0.684 1361

é Age group: above 40  1.145 0.170 091  0.361 0.856 = 1.531

'?é Main effects

3 § C 1.221 0.322  0.76 = 0.448 @ 0.729  2.047

@ :.\ O 1.110 0.299  0.39  0.699 @ 0.655 1.880

8 N M 1.396 0.366 = 1.27 | 0.203 = 0.835 @ 2.335

9 £ Interactions

g" Cand O 0.643 0245 -1.16  0.246 = 0.305 1.357

8 Cand M 0.717 0.262  -091  0.363 @ 0.350 1.469
Oand M 0.936 0.341  -0.18 0.855 @ 0.458 1.909
C,O,and M 1.020 0.540 = 0.04 0971 @ 0361 2878
Constant 0.112 0.033  -7.37 <0.001 0.063 0.201

Sample: Intention-to-treat sample

Note: Bold indicates p < .05. C: received messages aimed at increasing smokers’ capability to quit (C,
CO, CM, and COM); O: received messages aimed at increasing opportunity to support smoking cessation
(O, CO, OM, and COM); and M: received messages aimed at increasing motivation to quit (M, CM, OM,
and COM); High ITQ: High intention to quit scores at baseline
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Exhaled carbon monoxide levels

Participants who had reported smoking cessation at 6-month follow-up and lived in the
Bangkok Metropolitan Area were invited to receive the carbon monoxide (CO) breath test at
their nearest ‘Fah Sai” smoking cessation clinic. Of 61 participants who agreed to take part in
CO monitoring, only one participant was found to have a high level of carbon monoxide (14
ppm), indicating current smoking. The average CO level of the total samples was 2 ppm. The

majority of participants had a CO level at 1 ppm (43%), see Table 19.

Table 19 FExhaled carbon monoxide levels

Exhaled carbon monoxide level (ppm) Number of participants
0 7
1 26
2 4
3 12
4 10
5 1
14 1
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Effect of BCT-enhanced text messages on other outcomes at 1-month follow-up and

6-month follow-up

Providing BCT-enhanced text messages with any intervention component did not significantly
improve the capability to quit score or motivation to quit score at 1-month follow-up.
However, BCT-enhanced text messages containing the ‘capability’ component improved
participants’ self-reported opportunity to quit scores and self-efficacy scores at 1-month
follow-up. Moreover, providing BCT-enhanced text messages containing the ‘motivation’
component improved self-efficacy scores. Providing BCT-enhanced text messages containing
any of the intervention components did not significantly improve the capability to quit score
or motivation to quit score at 6-month follow-up. The same antagonistic interaction trend for
providing an additional group of text messages was also present; however, it was not
statistically significant for all intended behaviour change measurements. Table 20 and Table 21
reports the censored Poisson regression results for intended behaviour change at 1-month and

6-month follow-up, respectively.

Providing BCT-enhanced text messages containing any of the intervention components did
not significantly improve smoking behaviour, alcohol use behaviour or quality of life at 1-
month follow-up. Table 22 and Table 23 present the regression results for smoking
behaviour, alcohol use behaviour, and quality of life at 1-month and 6-month follow-up,

respectively.
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Table 20 Censored Poisson regression for intended behaviour change and self-efficacy scores at 1-month follow-up

Capability to quit Smoking cessation

Opportunity to quit Motivation to quit _
(nsiolr";; 6 scotes (n = 1,184) scores (n = 1,180)  Sclfefficacy (n=1162)
Covariates Coefficient p-value Coefficient p-value Coeftficient p-value Coeftficient p-value

Stratification factors

.2 Intention to quit group: high 0.041 0.043 0.022 0.286 0.041 0.062 0.080 <0.001

2. Age group: 31 - 40 -0.007 0.724 -0.043 0.028 -0.019 0.373 -0.015 0.196

§ Age group: above 40 0.020 0.230 0.017 0.333 0.004 0.846 0.008 0.452

v Main effects

§ C 0.006 0.841 0.066 0.031 0.028 0.401 0.064 <0.001

2 O 0.021 0.472 0.026 0.386 0.047 0.155 0.020 0.252

% M 0.036 0.221 0.030 0.320 0.043 0.186 0.052 0.003

g Interactions

© Cand O -0.042 0.316 -0.085 0.045 -0.060 0.207 -0.094 <0.001
Cand M -0.027 0.519 -0.069 0.105 -0.039 0.398 -0.097 <0.001
Oand M -0.030 0.457 -0.016 0.707 -0.035 0.459 -0.045 0.068
C,O,and M 0.036 0.538 0.065 0.278 0.017 0.798 0.060 0.088
Baseline scores 0.014 <0.001 0.020 <0.001 0.020 <0.001 0.009 <0.001
Constant 2.684 <0.001 2.598 <0.001 2.685 <0.001 3.406 <0.001
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Table 21 Censored Poisson regression for intended behaviour change and self-efficacy scores at 6-month follow-up

Capability to quit scores Opportunity to quit Motivation to quit Smoking cessation self-
(n =1,138) scores (n = 1,138) scores (n = 1,133) efficacy (n = 1,112)
Covariates Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value
Stratification factors
Intention to quit group: high 0.077 <0.001 0.051 0.013 0.101 <0.001 0.059 <0.001
= Age group: 31 - 40 0.003 0.880 0.028 0.156 0.032 0.159 -0.021 0.078
= Age group: above 40 0.018 0.286 0.049 0.004 0.009 0.626 0.008 0.409
§ Main effects
§ C 0.032 0.275 0.019 0.533 0.016 0.651 0.016 0.349
o O 0.007 0.807 -0.010 0.734 -0.022 0.520 0.007 0.704
o M 0.052 0.085 -0.014 0.639 0.011 0.744 0.019 0.280
g" Interactions
S CandO -0.037 0.380 -0.018 0.673 -0.019 0.698 -0.068 0.008
Cand M -0.060 0.153 0.017 0.691 0.034 0.485 -0.017 0.490
Oand M -0.018 0.668 0.031 0.469 0.012 0.797 -0.015 0.553
C,0,and M 0.055 0.350 0.000 0.996 -0.048 0.487 0.017 0.630
Baseline scores 0.005 0.043 0.009 <0.001 0.003 0.296 0.006 <0.001
Constant 2.772 <0.001 2.728 <0.001 2.973 <0.001 3.574 <0.001
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Table 22 Regression models for other outcomes at 1-month follow-up

Number of tobacco F.age.rstrﬁm Test for AUDIT scores EQ-5D-5L utility
products used per day = Nicotine Dependence (n = 1,156)* scotes (n = 1,170) %
(n = 1,296)* (n = 1,174)* ’ ’
Covariates Coefficient p-value Coefficient p-value Coeftficient p-value Coeftficient p-value
Stratification factors
Intention to quit group: high -0.440 <0.001 -0.510 <0.001 0.033 0.830 0.002 0.742
2 Age group: 31 - 40 0.209 0.063 0.258 0.062 -0.148 0.318 0.001 0.787
ES Age group: above 40 0.213 0.029 0.293 0.014 -0.399 0.002 -0.014 0.001
§ Main effects
v C -0.142 0.412 -0.233 0.276 -0.027 0.908 0.013 0.104
s O -0.199 0.251 -0.138 0.516 -0.156 0.492 0.007 0.335
g M -0.101 0.560 -0.146 0.488 -0.143 0.527 0.013 0.087
% Interactions
g Cand O 0.428 0.079 0.653 0.028 0.017 0.959 -0.022 0.044
O Cand M 0.209 0.391 0.269 0.366 -0.036 0.910 -0.016 0.133
Oand M 0.184 0.447 0.088 0.766 0.250 0.427 -0.023 0.034
C,O,and M -0.248 0.467 -0.353 0.396 0.170 0.705 0.030 0.046
Baseline scores 0.043 <0.001 0.169 <0.001 0.086 <0.001 0.223 <0.001
Constant 1.161 <0.001 -0.189 0.364 0.876 <0.001 0.758 <0.001
/lnalpha 0.717 0.761 1.190
alpha 2.049 2.140 3.286

*Negative binomial regression model

**Regression model
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Table 23 Regression models for other outcomes at 6-month follow-up

Number of tobacco F.age.rstrﬁm Test for AUDIT scores EQ-5D-5L utility
products used per day = Nicotine Dependence (n = 1,008)* scores (n = 1,116)*
(n = 1,554)* (n = 1,114)* ’ ’
Covariates Coefficient p-value Coefficient p-value Coeftficient p-value Coeftficient p-value
Stratification factors
Intention to quit group: high -0.390 0.004 -0.358 0.015 0.136 0.322 0.002 0.696
2 Age group: 31 - 40 0.315 0.020 0.230 0.127 -0.227 0.087 -0.003 0.555
ES Age group: above 40 0.372 0.002 0.190 0.145 -0.355 0.002 -0.013 0.003
§ Main effects
v C -0.032 0.875 -0.163 0.465 0.100 0.620 -0.013 0.087
s O -0.208 0.313 -0.338 0.136 -0.121 0.557 0.003 0.733
g M -0.073 0.723 -0.278 0.223 -0.047 0.818 0.000 0.986
% Interactions
g Cand O 0.417 0.151 0.603 0.058 -0.162 0.575 0.008 0.457
O Cand M -0.129 0.661 0.150 0.639 -0.066 0.817 0.022 0.050
Oand M 0.275 0.345 0.430 0.174 0.065 0.819 -0.015 0.171
C,O,and M -0.052 0.899 -0.395 0.379 0.271 0.504 -0.016 0.314
Baseline scores 0.044 <0.001 0.100 <0.001 0.073 <0.001 0.228 <0.001
Constant 0.803 <0.001 0.144 0.540 0.863 <0.001 0.762 <0.001
/lnalpha 1.311 0.947 0.897
alpha 3.710 2.579 2.452

*Negative binomial regression model

**Regression model



6.2. Economic evaluation of a mobile messaging programme to

support smoking cessation

Cobort: Males aged 30 years old

Table 24 shows estimated lifetime costs and health outcomes of a programme providing text
messages to support smoking cessation versus ‘do nothing’ (existing smoking cessation
services) for males aged 30 years old. Lifetime costs of text messaging interventions ranged
from 62,910 THB to 65,033 THB while the lifetime cost of ‘do nothing’ was 68,988 THB. The
life years of providing text messaging interventions ranged from 16.36127 in ‘do nothing’ to
16.36130 in M, CM, and OM groups, while the QALYs of providing text messaging
interventions ranged from 15.72501 to 15.72854.

The incremental costs, incremental life years, incremental QALYSs, and ICERs of the mobile
phone text messaging programme compared with ‘do nothing’ indicated that all types of
messages and placebo were dominant interventions, as shown in Table 25. The cost-
effectiveness plane of text messaging interventions compared with ‘do nothing’ is shown in
Figure 24. The most cost saving intervention for males aged 30 years old was CM, which had

the lowest ICER.

Incremental QALYs
0.000 0.005 0.010 0.015 0.020

-1000

-2000

-3000 CO rCOM
-4000 % oM

-5000 . CM
-6000 Placebo

Incremental costs (THB)
s
g}

-7000 M
-8000

Figure 24 Cost-effectiveness plane of interventions compared with ‘do nothing’ for males

aged 30 years old from a societal perspective
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Table 24 Lifetime costs and health outcomes of mobile phone text messaging programme

compared with ‘do nothing’ for males aged 30 years old from a societal perspective

Comparator Total costs Life years QALYs
(THB)
C 63,524 16.36130 15.72806
O 63,289 16.36130 15.72854
M 63,287 16.36130 15.72854
CO 65,033 16.36129 15.72501
CM 62,910 16.36130 15.72931
OM 63,547 16.36130 15.72802
COM 64,865 16.36129 15.72535
Placebo 64,420 16.36129 15.72625
Do nothing 68,988 16.36127 15.71689

Table 25 Incremental costs, incremental LY's, incremental QALY's, and ICERs per QALY
gained of mobile phone text messaging programme compared with ‘do nothing’ for males

aged 30 years old from a societal perspective

Interventions Incremental Incremental Incremental ICER ICER per
costs life years QALYs per life QALY
(THB) yea
C -5,464 0.00003 0.01117 Dominant Dominant
@) -5,699 0.00003 0.01165 Dominant Dominant
M -5,702 0.00003 0.01165 Dominant Dominant
CO -3,955 0.00002 0.00812 Dominant Dominant
CM -6,079 0.00003 0.01242 Dominant Dominant
OM -5,441 0.00003 0.01113 Dominant Dominant
COM -4.123 0.00002 0.00846 Dominant Dominant
Placebo -4,568 0.00002 0.00936 Dominant Dominant
Do nothing reference reference reference reference  reference
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Cobort: Males aged 40 years old

Table 26 shows estimated lifetime costs and health outcomes of a programme providing text
messages to support smoking cessation versus ‘do nothing’ (existing smoking cessation
services) for males aged 40 years old. Lifetime costs of text messaging interventions ranged
from 83,060 THB to 87,174 THB and the lifetime cost of ‘do nothing’ was 68,988 THB. The
life years of providing text messaging interventions ranged from 13.68522 in ‘do nothing’ to
13.68541 in the CM group, while the QALY's of providing text messaging interventions ranged
from 13.00984 to 13.01536.

The incremental costs, incremental life years, incremental QALY's, and ICERs of the mobile
phone text messaging programme compared with ‘do nothing’ indicated that all types of
messages and placebo were dominant interventions, as shown in Table 27. The cost-
effectiveness plane of interventions compared with ‘do nothing’ is shown in Figure 25. The

most cost-effective intervention for males aged 40 years old was CM, which had the lowest

ICER.

Incremental QALYs
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Figure 25 Cost-effectiveness plane of interventions compared with ‘do nothing’ for males

aged 40 years old from a societal perspective
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Table 26 Lifetime costs and health outcomes of mobile phone text messaging programme

compared with ‘do nothing’ for males aged 40 years old from a societal perspective

Interventions Total costs Life years QALYs
(THB)
C 83,619 13.68539 13.01376
O 83,0066 13.68539 13.01437
M 83,060 13.68539 13.01438
CO 87,174 13.68534 13.00984
CM 82,172 13.68541 13.01536
OM 83,674 13.68539 13.01370
COM 86,778 13.68535 13.01028
Placebo 85,730 13.68536 13.01143
Do nothing 96,558 13.68522 12.99944

Table 27 Incremental costs, incremental life years, incremental QALY's, and ICERs per
QALY gained of mobile phone text messaging programme compared with ‘do nothing’ for

males aged 40 years old from a societal perspective

Interventions Incremental Incremental Incremental ICER ICER per
costs life years QALYs per life QALY
(THB) year
C -12,939 0.00017 0.01433 Dominant Dominant
O -13,492 0.00018 0.01494 Dominant Dominant
M -13,498 0.00018 0.01494 Dominant Dominant
CO -9,384 0.00012 0.01041 Dominant Dominant
CM -14,386 0.00019 0.01592 Dominant Dominant
OM -12,884 0.00017 0.01427 Dominant Dominant
COM -9,780 0.00013 0.01084 Dominant Dominant
Placebo -10,827 0.00014 0.01200 Dominant Dominant
Do nothing reference reference reference reference  reference
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Cobort: Males aged 50 years old

Table 28 shows estimated lifetime costs and health outcomes of a programme providing text
messages to support smoking cessation versus ‘do nothing’ (existing smoking cessation
services) for males aged 50 years old. Lifetime costs of text messaging interventions ranged
from 77,570 THB to 85,102 THB and the lifetime cost of ‘do nothing’ was 99,260 THB. The
life years of providing text messaging interventions ranged from 10.58957 in ‘do nothing’ to
10.58990 in the CM group, while the QALY's of providing text messaging interventions ranged
from 9.97926 to 9.98492.

The incremental costs, incremental life years, incremental QALYSs, and ICERs of mobile
phone text messaging programme compared with ‘do nothing’ indicated that all types of
messages and placebo were dominant interventions, as shown in Table 29. The cost-
effectiveness plane of interventions compared with ‘do nothing’ is shown in Figure 26. The

most cost-effective intervention for males aged 50 years old was CM, which had the lowest

ICER.
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Figure 26 Cost-effectiveness plane of interventions compared with ‘do nothing’ for males

aged 50 years old from a societal perspective
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Table 28 Lifetime costs and health outcomes of mobile phone text messaging programme

compared with ‘do nothing’ for males aged 50 years old from a societal perspective

Interventions Total costs Life years QALYs
(THB)
C 79,749 10.58987 9.98328
O 78,916 10.58988 9.98390
M 78,907 10.58988 9.98391
CO 85,102 10.58978 9.97926
CM 77,570 10.58990 9.98492
OM 79,831 10.58986 9.98322
COM 84,506 10.58979 9.97970
Placebo 82,929 10.58982 9.98089
Do nothing 99,260 10.58957 9.96858

Table 29 Incremental costs, incremental life years, incremental QALYs, and ICERs per
QALY gained of mobile phone text messaging programme compared with ‘do nothing’ for

males aged 50 years old from a societal perspective

Interventions Incremental Incremental Incremental ICER ICER per
costs life years QALYs per life QALY
(THB) year
C -19,511 0.00030 0.01470 Dominant Dominant
O -20,344 0.00031 0.01532 Dominant Dominant
M -20,353 0.00031 0.01533 Dominant Dominant
CcO -14,157 0.00022 0.01068 Dominant Dominant
CM -21,690 0.00033 0.01634 Dominant Dominant
OM -19,428 0.00030 0.01464 Dominant Dominant
COM -14,754 0.00023 0.01112 Dominant Dominant
Placebo -16,331 0.00025 0.01231 Dominant Dominant
Do nothing reference reference reference reference  reference
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Cobort: Females aged 30 years old

Table 30 shows estimated lifetime costs and health outcomes of a programme providing text
messages to support smoking cessation versus ‘do nothing’ (existing smoking cessation
services) for females aged 30 years old. Lifetime costs of text messaging interventions ranged
from 88,693 THB to 90,368 THB and the lifetime cost of ‘do nothing’ was 93,476 THB. The
life years of providing text messaging interventions ranged from 20.46392 in ‘do nothing’ to
20.46394 in C, O, M, CM, and OM groups, while the QALY's of providing text messaging
interventions ranged from 19.63200 to 19.63771.

The incremental costs, incremental life years, incremental QALY's, and ICERs of the mobile
phone text messaging programme compared with ‘do nothing’ indicated that all types of
messages and placebo were dominant interventions, as shown in Table 31. The cost-
effectiveness plane of interventions compared with ‘do nothing’ is shown in Figure 27. The

most cost-effective intervention for females aged 30 years old was CM, which had the lowest

ICER.
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Figure 27 Cost-effectiveness plane of interventions compared with ‘do nothing’ for females

aged 30 years old from a societal perspective
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Table 30 Lifetime costs and health outcomes of mobile phone text messaging programme

compared with ‘do nothing’ for females aged 30 years old from a societal perspective

Interventions Total costs Life years QALYs
(THB)
C 89,178 20.46394 19.63606
O 88,992 20.46394 19.63669
M 88,990 20.46394 19.63670
CO 90,368 20.46393 19.63200
CM 88,693 20.46394 19.63771
OM 89,196 20.46394 19.63600
COM 90,235 20.46393 19.63245
Placebo 89,884 20.46393 19.63365
Do nothing 93,476 20.46392 19.62123

Table 31 Incremental costs, incremental life years, incremental QALYs, and ICERs per
QALY gained of mobile phone text messaging programme compared with ‘do nothing’ for

females aged 30 years old from a societal perspective

Interventions Incremental Incremental Incremental ICER  ICER per
costs life years QALYs per life QALY
(THB) year
C -4.298 0.00002 0.01483 Dominant Dominant
O -4.483 0.00002 0.01546 Dominant Dominant
M -4.486 0.00002 0.01547 Dominant Dominant
CO -3,108 0.00002 0.01077 Dominant Dominant
CM -4,783 0.00002 0.01648 Dominant Dominant
OM -4,280 0.00002 0.01477 Dominant Dominant
COM -3,241 0.00002 0.01122 Dominant Dominant
Placebo -3,591 0.00002 0.01242 Dominant Dominant
Do nothing reference reference reference reference  reference
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Cobort: Females aged 40 years old

Table 32 shows estimated lifetime costs and health outcomes of a programme providing text
messages to support smoking cessation versus ‘do nothing’ (existing smoking cessation
services) for females aged 40 years old. Lifetime costs of text messaging interventions ranged
from 112,336 THB to 117,732 THB and the lifetime cost of ‘do nothing’ was 127,859 THB.
The life years of providing text messages ranged from 17.15451 in ‘do nothing’ to 17.15464 in
the CM group. The QALY of providing text messaging interventions ranged from 16.28463
to 16.29616.

The incremental costs, incremental life years, incremental QALY's, and ICERs of the mobile
phone text messaging programme compared with ‘do nothing’ indicated that all types of
messages and placebo were dominant interventions, as shown in Table 33. The cost-
effectiveness plane of interventions compared with ‘do nothing’ is shown in Figure 28. The

most cost-effective intervention for females aged 40 years old was CM, which had the lowest

ICER.
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Figure 28 Cost-effectiveness plane of interventions compared with ‘do nothing’ for females

aged 40 years old from a societal perspective
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Table 32 Lifetime costs and health outcomes of mobile phone text messaging programme

compared with ‘do nothing’ for females aged 40 years old from a societal perspective

Interventions Total costs Life years QALYs
(THB)
C 113,897 17.15463 16.29283
O 113,300 17.15463 16.29410
M 113,294 17.15463 16.29412
CO 117,732 17.15459 16.28463
CM 112,336 17.15464 16.29616
OM 113,956 17.15463 16.29270
COM 117,305 17.15460 16.28554
Placebo 116,175 17.15461 16.28796
Do nothing 127,859 17.15451 16.26288

Table 33 Incremental costs, incremental life years, incremental QALY's, and ICERs per
QALY gained of mobile phone text messaging programme compared with ‘do nothing’ for

female’ aged 40 years old from a societal perspective

Interventions Incremental Incremental Incremental ICER  ICER per
costs life years QALYs per life QALY
(THB) year
C -13,962 0.00012 0.02995 Dominant Dominant
O -14,559 0.00012 0.03122 Dominant Dominant
M -14,566 0.00012 0.03124 Dominant Dominant
CcO -10,127 0.00009 0.02175 Dominant Dominant
CM -15,523 0.00013 0.03328 Dominant Dominant
OM -13,903 0.00012 0.02982 Dominant Dominant
COM -10,554 0.00009 0.02266 Dominant Dominant
Placebo -11,685 0.00010 0.02508 Dominant Dominant
Do nothing reference reference reference reference  reference
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Cobort: Females aged 50 years old

Table 34 shows estimated lifetime costs and health outcomes of a programme providing text
messages to support smoking cessation versus ‘do nothing’ (existing smoking cessation
services) for females aged 50 years old. Lifetime costs of text messaging interventions ranged
from 108,236 THB to 116,410 THB and the lifetime cost of ‘do nothing’ was 131,779 THB.
The life years of providing text messages interventions ranged from 13.35120 in ‘do nothing’
to 13.35140 in the CM group. The QALY of providing text messaging interventions ranged
from 12.57949 to 12.59302.

The incremental costs, incremental life years, incremental QALY's, and ICERs of the mobile
phone text messaging programme compared with ‘do nothing’ indicated that all types of
messages and placebo were dominant interventions, as shown in Table 35. The cost-
effectiveness plane of interventions compared with ‘do nothing’ is shown in Figure 26. The

most cost-effective intervention for females aged 50 years old was CM, which had the lowest

ICER.
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Figure 29 Cost-effectiveness plane of interventions compared with ‘do nothing’ for females

aged 50 years old
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Table 34 Lifetime costs and health outcomes of mobile phone text messaging programme

compared with ‘do nothing’ for females aged 50 years old

Interventions Total costs Life years QALYs
(THB)
C 110,601 13.35138 12.58911
O 109,697 13.35138 12.59060
M 109,687 13.35138 12.59062
CO 116,410 13.35133 12.57949
CM 108,236 13.35140 12.59302
OM 110,690 13.35137 12.58896
COM 115,763 13.35133 12.58056
Placebo 114,051 13.35135 12.58339
Do nothing 131,779 13.35120 12.55396

Table 35 Incremental costs, incremental life years, incremental QALYs, and ICERs per
QALY gained of mobile phone text messaging programme compared with ‘do nothing’ for

females aged 50 years old

Interventions Incremental Incremental Incremental ICER  ICER per
costs life years QALYs per life QALY
(THB) year
C 21,178 0.00018 0.03515 Dominant Dominant
@) -22,082 0.00019 0.03665 Dominant Dominant
M -22,092 0.00019 0.03667 Dominant Dominant
CO -15,368 0.00013 0.02553 Dominant Dominant
CM -23,543 0.00020 0.03907 Dominant Dominant
OM -21,089 0.00018 0.03500 Dominant Dominant
COM -16,015 0.00014 0.02660 Dominant Dominant
Placebo -17,727 0.00015 0.02944 Dominant Dominant
Do nothing reference reference reference reference  reference
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Table 36 and Table 37 present the comparison of incremental costs and incremental QALY's

of all patterns of interventions from a societal perspective. The incremental costs and

incremental QALY's of interventions in both males and females increase with age.

Table 36 Comparison of incremental costs and incremental QALY's of providing each

comparator to males of different age groups

Age (years)

Comparators 30 40 50 30 40 50
Incremental costs (THB) Incremental QALYs

C -5,464 -12,939  -19,511 | 0.01117  0.01433  0.01470
@) -5,699 -13,492 20,344 | 0.01165  0.01494  0.01532
M -5,702 -13,498  -20,353 | 0.01165  0.01494  0.01533
CO -3,955 -9,384 -14,157 | 0.00812  0.01041  0.01068
CM -6,079 -14,386  -21,690 | 0.01242  0.01592  0.01634
OM -5,441 -12,884  -19,428 | 0.01113  0.01427  0.01464
COM -4,123 -9,780 -14,754 | 0.00846  0.01084  0.01112
Placebo -4,568 -10,827  -16,331 | 0.00936 ~ 0.01200  0.01231
Do nothing reference reference reference | reference reference reference

Table 37 Comparison of incremental costs and incremental QALY's of providing each

comparator to females of different age groups

Age (years)

Comparators 30 40 50 30 40 50
Incremental costs (THB) Incremental QALYs
C -4,298 -13,962  -21,178 | 0.01483  0.02995  0.03515
@) -4,483 -14,559 22,082 | 0.01546  0.03122  0.03665
M -4,486 -14,566  -22,092 | 0.01547  0.03124  0.03667
CO -3,108 -10,127  -15,368 | 0.01077  0.02175  0.02553
CM -4,783 -15,523 23,543 | 0.01648  0.03328  0.03907
OM -4,280 -13,903  -21,089 | 0.01477  0.02982  0.03500
COM -3,241 -10,554  -16,015 | 0.01122  0.02266  0.02660
Placebo -3,591 -11,685 17,727 | 0.01242  0.02508  0.02944
Do nothing reference reference reference | reference reference reference
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Uncertainty analyses
One-way sensitivity analysis

One-way sensitivity analysis of key model parameters was conducted to demonstrate the
incremental cost-effectiveness ratio (ICER) of providing text messages to males aged 30 years
from two scenarios: placebo group compared to ‘do nothing’ (Figure 30) and CM group

compared to ‘do nothing’ (Figure 31).

Figure 30 demonstrates uncertainty of input parameters in the placebo group in males. The
utilities of smokers and quitters without diseases produced a large impact on the ICERs. If the
lowest utilities of healthy smokers and quitters are assumed (and other parameters remain the
same), this yields an ICER of -582,783 THB per QALY gained. When the highest utilities of
healthy smokers and quitters are used (and other parameters remain the same), the ICER is -
633,720 THB per QALY gained. Following the probability of relapse in the general population,
the lowest and highest values change the ICERs to -520,825 and -460,081 THB per QALY
gained, respectively. These negative ICERs were due to the fact that the interventions
produced health benefits and saved future healthcare costs. On the other hand, intervention
costs, health-related costs, and proportions of smokers with diseases who smoke different
amounts of cigarettes per day resulted in the least impacts on ICERs, although the minimum

and maximum values were assumed.

Furthermore, uncertainty of input parameters in the CM group (which showed the highest cost
saving intervention) in males is shown in Figure 31. The ICER ranges are similar to the results
in the placebo group intervention in males, in which the minimum and maximum values are
used. Additionally, parameter uncertainty affecting ICER fluctuations in females presents

similar results (figures are not shown).

Consequently, interventions remained cost saving when either the minimum or maximum
values of each parameter were assumed. It is noted that even though the ICER ranges

increased, it was not more than the mean ICER at -488,188 and -489,521 THB per QALY

gained in males in the placebo and CM groups, respectively.
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Parameters (min; mean; max)

Utilities

Utilities for healthy smoker and quitter at 6-month follow-up (0.97; 0.98; 0.99)
Utility for IHD (0.82; 0.89; 0.95)

Utility for lung cancer (0.58; 0.67;0.74)

Utility for stroke (0.21; 0.29; 0.38)

Utility for COPD (0.64; 0.67; 0.71)

Transitional probabilities

Probability of re-smoking in general population (0.09; 0.11; 0.13)

Probability of quitting in general population (0.02; 0.02; 0.03)

Probability of developing IHD in general population (0.00039; 0.00041; 0.00043)
Probability of developing stroke in general population (0.00058; 0.0006; 0.00063)
Probability of developing COPD in general population (0.00022; 0.00024; 0.00026)
Probability of developing lung cancer in general population (0.00006; 0.00007; 0.00008)
Probability of quitting in placebo group at 6-month follow-up (0.24; 0.37; 0.5)
Relative risks

Relative risk of developing COPD in quiter (2.06; 2.9; 4.51)

Relative risk of developing stroke in quiter (1.07;1.17; 1.29)

Relative risk of developing IHD in quiter (0.46; 1.13; 2.38)

Relative risk of developing lung cancer in quiter (5.74;7.51; 9.41)

Relative risk of developing COPD, smoking >20 cigarettes daily (6.22; 9.61; 14.34)
Relative risk of developing stroke, smoking >19 cigarettes daily (1.84; 2.06; 2.28)
Relative risk of developing IHD smoking, >34 cigarettes daily (1.42; 3.13; 7.5)
Relative risk of developing lung cancer, smoking >30 cigarettes daily (39.11; 54.07; 72.91)
Proportions of smoker with diseases

Proportion of smoker with stroke, smoking >19 cigarettes daily (0.13; 0.19; 0.25)
Proportion of smoker with COPD, smoking >20 cigarettes daily (0.01; 0.06; 0.11)
Proportion of smoker with lung cancer, smoking <10 cigarettes daily (0.67; 0.71; 0.74)
Proportion of smoker with lung cancer, smoking >30 cigarettes daily (0; 0.04; 0.08)
Costs

Cost of treating IHD in IPD (159079; 162989; 166798)

Cost of treating stroke in IPD (54601; 56098; 57555)

Cost of treating COPD in IPD (39614; 40846; 42280)

Cost of treating lung cancer in IPD (66450; 69984; 74766)

Cost of treating IHD in OPD (2840; 2929; 3016)

Cost of treating stroke in OPD (1767; 1854; 1928)

Cost of treating COPD in OPD (482; 608; 725)

Cost of treating lung cancer in OPD (5354; 6335; 7282)

Cost of travel (113; 147; 194)

Cost of food (40; 54; 73)

Cost of SMS (50; 51; 51)
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Figure 30 One-way sensitivity analysis of incremental cost-effectiveness ratios (ICERs) of

placebo group in males compared with ‘do nothing’
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Parameters (min; mean; max)

Utilities

Utilities for healthy smoker and quitter at 6-month follow-up (0.97; 0.98; 0.99)
Utility for IHD (0.82; 0.89; 0.95)

Utility for lung cancer (0.58; 0.67; 0.74)

Utility for stroke (0.21; 0.29; 0.38)

Utility for COPD (0.64; 0.67; 0.71)

Transitional probabilities

Probability of re-smoking in general population (0.09; 0.11; 0.13)

Probability of quitting in general population (0.02; 0.02; 0.03)

Probability of developing IHD in general populatien (0.00039; 0.00041; 0.00043)
Probability of developing stroke in general population (0.00058; 0.0006; 0.00063)
Probability of developing COPD in general population (0.00022; 0.00024; 0.00026)
Probability of developing lung cancer in general population (0.00006; 0.00007; 0.00008)
Probability of quitting in placebo group at 6-month follow-up (0.24; 0.37; 0.5)
Relative risks

Relative risk of developing COPD in quiter (2.06; 2.9; 4.51)

Relative risk of developing stroke in quiter (1.07;1.17; 1.29)

Relative risk of developing IHD in quiter (0.46; 1.13; 2.38)

Relative risk of developing lung cancer in quiter (5.74;7.51; 9.41)

Relative risk of developing COPD, smoking >20 cigarettes daily (6.22; 9.61; 14.34)
Relative risk of developing stroke, smoking >19 cigarettes daily (1.84; 2.06; 2.28)
Relative risk of developing IHD smoking, >34 cigarettes daily (1.42; 3.13; 7.5)
Relative risk of developing lung cancer, smoking >30 cigarettes daily (39.11; 54.07; 72.91)
Proportions of smoker with diseases

Proportion of smoker with stroke, smoking >19 cigarettes daily (0.13; 0.19; 0.25)
Proportion of smoker with COPD, smoking >20 cigarettes daily (0.01; 0.06; 0.11)
Proportion of smoker with lung cancer, smoking <10 cigarettes daily (0.67; 0.71; 0.74)
Proportion of smoker with lung cancer, smoking >30 cigarettes daily (0; 0.04; 0.08)
Costs

Cost of treating IHD in IPD (159079; 162989; 166798)

Cost of treating stroke in IPD (54601; 56098; 57555)

Cost of treating COPD in IPD (39614; 40846; 42280)

Cost of treating lung cancer in IPD (66450; 69984; 74766)
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Figure 31 One-way sensitivity analysis on incremental cost-effectiveness ratios (ICERs) of

CM group in males compared with ‘do nothing’
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Probability sensitivity analysis

Based on a societal perspective, probability sensitivity analysis (PSA) was carried out to assess

the impact of the uncertainty of input parameters, as shown in Table 38 and Table 39. The

incremental costs, incremental life years, incremental QALY's, and ICERs of the mobile phone

text messaging programme compared with ‘do nothing’ indicated that all patterns of messages

and placebo are dominant interventions. The most cost-effective intervention was CM, which

had the lowest ICER, for both males and females.

Table 38 Probability results of males of different age groups from a societal perspective

Age (years)

Interventions 30 40 50 30 40 50
Incremental costs (THB) Incremental QALYs

Placebo -4,579 -10,872 -16,323 | 0.00923  0.01229  0.01233
C -5,522 -13,060  -19,490 | 0.01105  0.01478  0.01469
@) -5,746 -13,620  -20,345 | 0.01151  0.01544  0.01537
M -5,749 -13,531  -20,406 | 0.01154  0.01528  0.01538
CO -3,951 -9,455 -14,197 | 0.00795  0.01071  0.01072
CM -6,106 -14,421 -21,759 | 0.01225  0.01629  0.01639
OM -5,515 -12917 19,445 | 0.01104  0.01467  0.01467
COM -4,137 -9,718 -14,791 | 0.00830  0.01097  0.01118
Do nothing reference reference reference | reference reference reference

Table 39 Probability results of females of different age groups from a societal perspective

Age (years)

Interventions 30 40 50 30 40 50
Incremental costs (THB) Incremental QALYs
Placebo -3,644 -11,992 -17,958 | 0.01226  0.02532  0.02895
C -4,395 -14,404  -21,440 | 0.01469  0.03045  0.03454
@) -4,575 -15,029  -22376 | 0.01530  0.03175  0.03608
M -4,577 -14,921 -22,432 | 0.01534  0.03149  0.03614
CO -3,142 -10,429  -15,600 | 0.01057  0.02205  0.02519
CM -4,863 -15,912 -23940 | 0.01629  0.03359  0.03857
OM -4,389 -14,253  -21,386 | 0.01468  0.03014  0.03448
COM -3,291 -10,729  -16,271 | 0.01105  0.02265  0.02625
Do nothing reference reference reference | reference reference reference
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Model validation

Two stakeholder consultation meetings were organised for economic model validation. The
first meeting was conducted to verify important smoking-related diseases, model structure,
model assumptions, and input parameters (see Appendix 9 for the meeting minutes). While
12 diseases were proposed primarily, ultimately, the most relevant smoking-related diseases,
including COPD, stroke, IHD, and lung cancer, were selected. In addition, stakeholders agreed
on the proposed model, which contained four main health states — smoker, quitter, disease
state, and death. The model assumed that smokers/quitters would have a probability of
developing only one disease throughout their lifetime. Moreover, it was assumed that the SMS
intervention would be provided to the participants only once throughout their lifetime.
Therefore, the costs and effectiveness of the intervention were applied only once.
Furthermore, stakeholders suggested reviewing the probability of smoking-related diseases
from longitudinal studies and applying the probability of deaths among the Thai population.
Additionally, the relative risks of developing diseases among smokers and quitters should be

applied in this study.

The second stakeholder consultation meeting was conducted to verify the input parameters
and study results (see Appendix 10 for the meeting minutes). The results from the model
suggested a rapid rate of disease development leading to a higher death rate. Therefore, it was
suggested that the model should include time lag for developing smoking-related diseases due
to the fact that these diseases would develop when exposed to smoking behaviour for more

than 10 years (130-132).

In addition, survival probabilities of the general population, smokers, and quitters were
estimated from the model to substantiate previous data in Thailand as well as stakeholders’
knowledge. Figure 32 illustrates the estimated survival of diseased smokers and quitters
compared with a healthy population in which the age of smoking initiation is 30 years old. The
median survival probability for diseased smokers and quitters is the same at 37 years in males
and 43 years in females, whereas median survival probability for a healthy general population

is 54 years in males and 65 in females.

Estimated survival was analysed in male and female smokers and quitters that developed

smoking-related diseases compared with a healthy general population at age 30 years.
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Figure 32 Estimated survival of smokers, quitters, and the general population.
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7. Discussion

7.1. Principal findings

A factorial randomised controlled trial of behaviour change components in text

messaging

This trial investigated the effectiveness of the combinations of three intervention components
in BCT-enhanced text messages aimed at supporting Thai smokers to quit smoking. Providing
BCT-enhanced text messages that contained ‘capability’, ‘opportunity’, or ‘motivation’
components failed to improve the smoking cessation rate at 1-month follow-up compared to
text messages that did not contain the intervention component. There was a trend for an
antagonistic interaction when combining intervention components, especially for the CO and
COM groups, resulting in statistically insignificant results. However, this study did not use a
sample size that would be able to detect such interactions, thus, it is possible that the apparent
antagonistic interaction of two behaviour change components was due to alternative
explanations. For example, it could have resulted from a reduction in the quantity of some
behaviour change components since participants in the CO, CM, and OM groups received 30
texts for each intervention component and participants in the COM group received 20 texts
for each intervention component. Participants in the C, O, and M groups received 60 texts for
each intervention component. Further research with carefully balanced quantities of each BCT

and behaviour change component should be conducted to confirm this theory.

Alternatively, although the intended behaviour change scores were higher in participants who
received BCT-enhanced text messages that contained any of the intervention components
compared to the placebo group, it was observed that participants in the experimental
conditions CO and COM had lower intention to quit scores, smoked more, and depended
more on nicotine compared to other experimental groups at 1-month follow-up. Therefore, it
is unknown whether the decreased effect of the CO and COM groups and the observed
antagonistic interaction were from the ability to change the intended behaviour (as the
moderating factor) or from the interactions of intervention components that conflict with the

COM-B model of synergistic interactions between the behaviour change components.
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The descriptive results of smoking cessation rates also suggested that participants preferred
text messages that contained ‘motivation’ or ‘capability’ components since text messages that
contained the ‘opportunity’ component received the lowest technology engagement scores.
This may be because the content of the text messages were about the TNQ), such as “Support
at your fingertips. Call 1600 Quitline for free”, which formed around one-quarter of the texts
received by this group. Participants may have been familiar with the TNQ and may not have

found this information useful.

A pre-defined subgroup analysis suggested that BCT-enhanced text messages for tobacco
smoking cessation were more beneficial in participants with a low intention to quit level
compared to participants with a high intention to quit level, especially text messages that
contained either ‘capability’ or ‘opportunity’ components. Since participants who had higher
intention to quit already planned to stop smoking, the text messages may have added only a
small benefit to this group compared to those with low intention to quit, or even acted as a
source of annoyance if they had already quit. However, this result should be regarded as a
hypothesis to be confirmed since this was a post-hoc analysis. Careful consideration of this
result should be noted since hypothesis testing from multiple subgroup analyses increases the
probability of false positive findings (multiplicity); therefore, the significance level to reject the

null hypothesis should be reduced to a value much less than 0.05.

When considering the mechanism of behaviour change, there was no significant difference in
the two intended behaviour change scores, specifically, the capability to quit scores and
motivation to quit scores. ‘Capability’ text messages showed an effect of increasing opportunity
to quit scores. Also, the ‘Capability’ text messages and ‘Motivation’ text messages improved
smoking cessation self-efficacy. This change might have occurred because the BCT-enhanced
text messages did not change the targeted component of behaviour change. Additional
interventions for smokers could positively affect other mechanisms of change; in this case, the
opportunity to quit scores. Alternatively, it is possible that the questionnaire used to measure
intended behaviour change scores was not sensitive enough to capture the changes, whereas
the changes were found when using smoking cessation self-efficacy (a validated questionnaire).
Therefore, the use of this questionnaire for future assessments should involve tests for its

reliability and validity.
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Economic evaluation of a mobile messaging programme to support smoking

cessation

This economic evaluation aimed to assess the value for money of BCT-enhanced text
messaging to support smoking cessation services in Thailand. The results demonstrated that
all mobile phone text messages were cost saving compared to the current smoking cessation
services with no SMS support. Mobile phone text messages not only produced health benefits
in terms of life years and QALY gained, but also reduced future costs incurred by smoking-

related diseases (e.g. COPD, stroke, IHD, and lung cancer).

The analysis showed that the CM group was the most cost saving intervention that resulted in
the highest life years and QALY gained as well as healthcare cost reduction. Even though the
CO group yielded the lowest life years and QALY gained with the least healthcare cost, it is
also a cost saving intervention when compared with ‘do nothing’. On the other hand, text
messages that contained no behaviour change techniques for smoking cessation (placebo) were
more cost saving than the COM group but less cost saving than the C, O, M, and OM groups.
The results suggested that there is no difference between these text messaging groups,
reflecting non-significant results from the clinical trial. This implies that either adding more or
cutting down BCTs in mobile phone text messages did not produce greater or fewer benefits

compared to other mobile phone text messages.

The results suggested that adding BCT-enhanced text messages to support smoking cessation
saves future healthcare costs in males more than females. This is due to the yearly healthcare
costs obtained from the NSHO databases, which was slightly higher in males compared to
temales. Therefore, increasing the proportion of people who abstained from smoking yielded
more significant reductions in future healthcare costs. On the other hand, the life years and
QALY gained from the interventions are much higher in females. This is due to the much
higher relative risk of developing diseases in male smokers, specifically lung cancer (135-138).
Moreover, females who quit smoking have a lower chance of developing diseases in their

lifetime.

The base case analysis of providing interventions at the age of 30 yielded a higher ICER
compared to older age groups (40 and 50 years old). This result suggested that mobile phone

text messages would be more cost saving as age increases. This trend may be due to the lower
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discounted future healthcare costs and immediate benefit resulting from smoking abstinence

for the older age groups.

One-way sensitivity analysis demonstrated that model parameters for health-state utilities and
transitional probabilities affected the ICER the most, reflecting the uncertainty of these input
parameters. The higher probability of smoking relapse showed that the intervention may no
longer be a cost saving intervention. However, the ICER of the text messages to support
smoking cessation compared to ‘do nothing’ was below the celling threshold of 160,000 THB
per QALY gained. As such, it is still cost-effective under the scenario where there is a higher

relapse rate among smokers.

This model assumed that smokers receive the mobile phone text messaging intervention once
in their lifetime; therefore, the intervention costs occurred only once at the beginning of the
cohort. However, the effectiveness of the interventions were derived from the clinical trial
where participants received mobile phone text messages for 30 days and were monitored for
6 months. The effectiveness of each text messaging group in terms of the percentage of people
who abstained from smoking (33-49%) at 6-month follow-up was used as a proxy for lifetime
smoking cessation. The economic model allowed for smoking relapses and abstinence at yearly
intervals, therefore, this study applied a more conservative assumption that the effect of the
interventions can be sustained for only one year. When allowing for repeated interventions
(i.e. participants receive interventions every year), the costs of mobile phone text messages
would increase. Nevertheless, the effectiveness of repeated text messages may or may not
produce the same efficacy because the design of the trial did not take into account a yearly or

monthly interval of provision for text messages.

This economic model allowed for the development of a single chronic smoking-related disease
in the cohorts’ lifetime. Once the cohorts develop a smoking-related disease, they cannot
return to a disease-free health state. Therefore, the present results may be underestimated as
smokers or quitters can develop more than one disease in their lifetime. Also, the progressive
disease stages were not used in each smoking-related disease despite the use of detailed health
states observed from other cost-effectiveness analyses of smoking cessation interventions
(147). With the Markovian assumption, an individual person has the same probability of
transiting to different health states regardless of any previous health states experienced. A

complex model with disease-specific health states can be applied; however, transitional
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probabilities of developing co-morbidities are required. Since the comparator choices in this
economic evaluation only provide a short-term benefit, a more complex model for long-term

effects might not be necessary.

This economic evaluation applied a 10-year time lag—the risk of developing diseases after
exposure to smoking behaviour for 10 years (130-132). Due to the nature of chronic disease
development for smokers, this assumption was used for the cohort of 30 year old smokers as
the average duration of smoking was less than 10 years. The results showed that there was no

significant difference in adopting the 10-year time lag compared to no time lag.

The model applied lower chances of developing smoking-related diseases as a benefit from
smoking abstinence. The relative risks of developing smoking-related diseases depended on
the number of tobacco products used per day and was assumed to be constant over time.
However, the probability of developing smoking-related diseases increased with age for both
smokers and quitters. Although different disease-specific mortality rates were found in the
literature (148-151), the probability of death from smoking-related diseases for this economic
evaluation only depended on age rather than smoking status. The model validation showed a
rapid progression to death state and the median survival was significantly lower than the Thai
general population. This could be a risk of double counting developing diseases and deaths
that leads to an increase in mortality rates that are twice to three times higher than the general
population. This assumption was eventually dismissed; instead, it was assumed that smokers
or quitters who once developed diseases would have the same probability of death as the

general population, which was retrieved from the BOD Thailand (134).

7.2. Strengths, limitations and challenges

A factorial randomised controlled trial of behaviour change components in text

messaging

To our knowledge, this is the first randomised controlled trial using a full factorial design to
test the content of behaviour change texts for tobacco smoking cessation. This study was
conducted in Thailand, a middle-income country where mHealth research is scarce. The study
was implemented in a pragmatic setting as an additional intervention to support the TNQ

service. The participants included in this trial can be generalised to those in the whole country
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where smokers who can benefit from the intervention are from both the TNQ and online
channel (representing other smokers that sought smoking cessation support from public health
campaigns). Participants in this trial were not limited to those who set a quit date; they were a
mixed group with different levels of intention to quit smoking. Participants were both genders
and all age groups, with a mixed range of educational backgrounds and socioeconomic status.
However, the majority tended to be younger than the general population since younger people

are more likely to engage mobile phone technology.

It was initially observed during the internal pilot phase that the recruitment rate was
significantly lower than what was expected. Only 34 smokers showed initial interest to
participate in the trial through the TNQ and there was no consenting participant via the online
platform during the first week of recruitment. Only 10 participants were recruited during this
petiod (accounting for 13% of the weekly target, 10/76). During the first month of
recruitment, the rate per week continued to decrease compared to the weekly target. Using a
linear extrapolation of an average of 6 participants recruited weekly, the expected number of
participants recruited at the end of 22 weeks would have been only 10% of the target sample

size.

Monitoring and evaluation of recruitment strategies to reach the target sample size were vital
to the trial’s success. From the internal pilot phase, competing trial within TNQ and the
contextual changes in TNQ practices were likely to be the leading causes of initially low
recruitment. It is also evident that Thai smokers were not familiar with online self-administered
questionnaires despite the fact that internet access to the Thai population is high. Many
strategies with supporting evidence to improve the recruitment rate were implemented in this
trial, yet these failed to provide a sufficient number to meet the target sample size. Leniency
of inclusion criteria, modification of recruitment methods, and extension of the recruitment
period based on the recruitment rate projections were necessary to complete the trial within
the given time frame. The final recruitment period was extended by six months, and 1,571

participants were recruited in the trial, accounting for 94% of the target sample size.

There is also a lack of questionnaires to identify and measure the theory constructs of the
COM-B (Capability, Opportunity, and Motivation: COM) as a proxy. To our knowledge, there
was no existing questionnaire to measure the behaviour change components for smoking

cessation at the time of the questionnaire design. The questionnaire was developed to represent
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a theoretical construct of COM using a 10-scale 6-question measure. Face validity, content
validity, construct validity, and reliability of the questionnaire were adequate; however, the
process required additional resources and was shelved for a separate study. This was another

limitation of using this questionnaire.

The overall smoking cessation rate was high, with around 40% of the sample stopping smoking
at 1-month follow-up and 37% of the sample stopping smoking at 6-month follow-up. This
study measured self-reported smoking cessation rates, a subjective outcome which is
contingent on social approval bias. However, only 1 participant in 61 (1.6%) that self-reported

smoking cessation had a high carbon monoxide breath test result (above 8 ppm).

The smoking cessation rate for the participants receiving placebo texts was high compared to
the expected 16% of smokers used in the sample size calculation. This high rate might be due
to the participant inclusion criteria changes in the study to include smokers with or without a
quit date, which resulted in participants being recruited at an early stage of smoking. The high
rate could also be due to the nationwide ‘World No Tobacco’ campaign, thus, smokers who
were more motivated were recruited. It is also possible that additional text messages for
smokers who had higher intention to quit added little benefit compared to those that had lower
intention to quit, as shown in the subgroup analysis of the intention to quit group. Lastly, the
placebo texts that contained information about diet, exercise, and stress reduction could
provide an unintentional effect on smoking behaviour or could act as a reminder even if there

was no cue to smoke or stop smoking.

There was a challenge regarding the coordination for carbon monoxide breath tests among
participants. Participants who completed 6-month follow-up were asked for their consent for
the carbon monoxide breath test and were scheduled for an appointment in smoking cessation
clinics. However, the process was delayed and the scheduled dates occurred after 6 months.
Therefore, the result from the 6-month follow-up questionnaire and the smoking status
resulting from the carbon monoxide breath test could not be compared. Moreover, there was
a limitation regarding the capability to measure carbon monoxide in smoking cessation clinics;
not all clinics have this capability, therefore, only a few clinics are able to monitor breath test.

As a result, 61 participants were included for the carbon monoxide breath test.
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Economic evaluation of a mobile messaging programme to support smoking

cessation

This study used real-world data for model input parameters in the economic evaluation. For
example, the effectiveness of text messaging interventions was obtained from the factorial
randomised controlled trial conducted in Thailand. The proportion of heavy smokers and the
costs of intervention were also derived from this trial. Another robustness of this study was
that other input parameters were based on local studies with Thai samples. The probability of
developing diseases and deaths was conducted previously in the Thai Burden of Disease study.
The healthcare-related expenditures were collected from the Thai NHSO and the utilities of
disease-specific health states were derived from the Thai population. In addition, pooled data
of a large cohort was a prerequisite for economic evaluation that includes relative risks of
developing diseases. Pooled data was also used to compensate for a lack of national data, such

as the utility of COPD, which was not found at the time of the study.

There are several limitations of this economic evaluation study. First, providing BCT-enhanced
text messages that contained ‘capability’, ‘opportunity’, or ‘motivation’ components failed to
improve the smoking cessation rate at 1-month and 6-month follow-up compared to text
messages that did not contain the intervention component. Therefore, the smoking cessation
rates were presented for each intervention (placebo, C, O, M, CO, CM, OM, and COM) rather
than ‘capability’ versus ‘no-capability’, ‘opportunity’ versus ‘no-opportunity’, and ‘motivation’
versus ‘no-motivation’. The interpretation that one group of text messages outperformed the
others should not be made. Moreover, the comparator, ‘do nothing’, was not derived from this
trial as it was not part of the design of this factorial trial. The natural cessation rate was obtained
from a longitudinal survey in Thailand over 4 years (133) and the value for money of text
message interventions may have been overestimated. Nevertheless, the one-way sensitivity
analysis suggested that given the highest possible value of the yearly natural smoking cessation

rate, the text messaging interventions are cost saving,.

Second, this study may underestimate the potential benefits of smoking cessation since the Markov
model only considered four smoking-related diseases (i.e. COPD, stroke, IHD, and lung cancer)
because these diseases were prioritised as health consequences directly linked to smoking status.
However, there are other smoking-related diseases such as other types of cancers or chronic

illnesses and the risk of infection (152), which this model did not take into account. Moreover,
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diseases specific to female smokers, such as cervical cancer (153, 154), or outcomes related to

pregnancy (155-157) were not considered.

Third, the costs and health outcomes were not associated with either stage of diseases or age-
specific risks. In spite of a lack of this information, researchers assumed the severity of diseases
based on the number of cigarettes smoked per day since this approach was used in several
studies about the risk of developing diseases (135-138). Although this method might not yield
the same results as applying disease stage-specific or age-specific risks, it is likely to be the best

current practice.

7.3. Comparison with other studies

Providing text messages for smoking cessation has been found to be effective in many studies
from developed countries (43, 158-162). These studies were RCTs with parallel designs
wherein the participant inclusion criterion was the willingness to quit smoking within 15 to 30
days or the willingness to set a quit date prior to entering the trial. Moreover, in most studies,
the text messages were designed to promote two-way communication, which might be more
engaging to smokers. Similar factorial trials with four design features (message tone, navigation
autonomy, email reminders, and inclusion of testimonials) for the content of internet-based
smoking cessation interventions did not improve outcomes; however, the study reported low
intervention engagement wherein one-third of the participants did not look at the message
intervention (163). Text messages were provided as standard care for a telephone quitline in
the United Kingdom, but additional interventions (smoking cessation medicine and intensive
counselling) were not found to significantly improve smoking cessation rates compared to

standard care (164).

There were only three participants who contacted the TNQ to stop receiving text messages,
resulting in a very low discontinuation rate (n=3, 0.2%) of text messages in this study. This
could be because the burden on participants to contact the research team via text messages or
telephone calls (participants shoulder the cost of texts or calls) may have been too high. The
discontinuation rate for this study is lower than in other studies, perhaps because
discontinuation of the intervention may have been less of a burden for participants in those

studies. For example, Naughton et al. reported a discontinuation rate of 9% (42) and 19% (41)
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for SMS interventions that allowed participants to send free ‘STOP’ texts to the research team

to stop receiving future SMS messages.

Two previous RCT's that used a factorial experiment design were conducted to understand the
individual and combined effects of mHealth behaviour change intervention components for
smoking cessation. Borland et al. (2013) tested the provision of internet-based and SMS-based
interventions (4 experimental groups) among 3,530 smokers and recent quitters (38). The
provision of SMS alone improved the short-term smoking cessation rate, while the addition of
an internet-based intervention decreased the effect size, suggesting an antagonistic effect. The
authors suggested that such effects may result from low engagement of internet-based
interventions (34% of the participants used the intervention). This contradicted a study by
Fraser et al. that examined the ‘on’ and ‘off’ effects of five components (website, quitline
counselling, messaging, brochures, and cessation medication) in 1,034 smokers (34) in which
the messaging conditions decreased the smoking cessation rate at 7-month follow-up. The
results also suggested that there was an antagonistic effect wherein messaging intervention
discourages website use. Although the cause of such association was unknown to the authors,
they suggested that it may be because the user had already received push information through

messaging and ignored the website, which was perceived to be more of a burden to use.

This is the first economic evaluation alongside a clinical trial of mobile phone text messaging
to support smoking cessation services in Thailand, a middle-income country. The main finding
of this study is similar to a previous study reporting that text messaging interventions for
smokers were cost saving in a high-income setting (121). Some aspects of the standard
methodology were adopted, such as a 6-month cycle, lifetime horizon, and health outcomes in
terms of life years and QALY's gained. However, some approaches were different owing to a
country-oriented reference case to allow policymakers to make decisions on implementation
of innovative interventions. The UK’s National Health Service (NHS) perspective and 3.5%
per annum discount rate for both costs and health outcomes were used in Guerriero et al.
(121), whereas a societal perspective and 3% per annum discount rate for both costs and
health outcomes are recommended by the Thai HTA guidelines (113). A deterministic
sensitivity analysis in both studies displayed a different result; utilities of healthy smokers and
quitters produced a large impact on the ICERSs of this current study. The cost of intervention
per smoker was the potential parameter influencing the ICERs, as the development of the

intervention was costly in high-income countries. Although the lowest or highest values of
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input parameters were employed in the model, mobile phone text messaging to support

smoking cessation services was cost-effective.

The findings of this study were consistent with previous cost-effectiveness analyses of other
smoking cessation interventions in Thailand. One study evaluated a structured community
pharmacist-based smoking cessation (CPSC) programme compared with usual care (165). The
CPSC programme saves future costs (17,503 and 21,500 THB in males and females,
respectively) and yields life years gained (0.18 and 0.24 years in males and females, respectively).
Another cost-effectiveness analysis of pharmacotherapy (nicotine replacement gum, nicotine
replacement patch, bupropion, nortriptyline, and varenicline) and counselling (hospital and
TNQ’s services) compared with no intervention shows that interventions were also cost

saving, despite the high costs of the pharmaceutical products (116).

7.4. Implications for theory and practice

Theory-based interventions that employ a single theory may not apply to complex behaviour
change interventions and the tendency to use only one theory may not necessarily advance
research (1606). Results from this RCT highlighted the possible moderators and mediators of
behaviour change by suggesting varying effectiveness by subgroups, such as in smokers with
different levels of intention to quit. The findings suggested that there is a possible pathway of
behavioural moderators (e.g. intention to quit smoking or smoking cessation self-efficacy) that
is related to behaviour performance (smoking cessation). An example of a theory that
contained behavioural intention to determine behaviour includes the Theory of Planned
Behaviour (TPB), proposed by Ajzen (87). Additions of possible moderators/mediators can
advance behaviour change research and provide the surrogate endpoint for intervention users

for potential implementation in routine practice (167).

7.5. Directions for future research

The RCT results suggest that the baseline intention to quit group is a potential moderator of
the treatment effect since the intervention was more beneficial among smokers with low
intention to quit. The results reveal the use of intention to quit smoking as a tailoring variable

for future adaptive interventions for smoking cessation. Adaptive interventions, also known
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as tailored interventions, have been in the research field for many years; they can be used as a
decision rule to determine appropriate intervention pathways for interventions (e.g. contents
and dosage) as discussed in Collins ez a/., 2004 (168). Such tailoring variables can be based on
the analysis of moderator and mediator variables from an RCT (169-171); examples of this
application can be found in Strecher’s study about a web-based smoking cessation programme
(172) and Piper’s study using data from a factorial experiment design (167). Future research is
needed to explore the moderators and mediators of 1) the behaviour change techniques, 2) the
mechanism of behaviour change, and 3) the effective engagement with digital health
interventions in a systemic manner (83). This approach would advance the knowledge of public

health interventions provided via a digital platform.

8. Conclusion

This study investigated the effectiveness of three behavioural change components alone and
in combination in text messages aimed at supporting Thai smokers to stop smoking. The
results of this study did not show a significant impact of these behaviour change components
in text messages. However, providing messages aimed at increasing smokers’ capability to quit
and opportunity to support smoking cessation improved the smoking cessation rates in

smokers with low baseline intention to quit scores.

From an economic evaluation of BCT-enhanced text messaging to support smoking cessation
in Thai smokers, all text messaging interventions are shown to be cost saving. Mobile phone
text messages not only produced health benefits in terms of life years and QALY gained, but

also reduced future costs incurred by smoking-related diseases

Health Intervention and Technology Assessment Program 125|Page



References

10.

11.

12.

13.

14.

Eriksen M, Mackay J, Schluger N, Gomeshtapeh FI, Drope J. The tobacco atlas. Atlanta, Ga.,
USA: American Cancer Society, Inc.; 2015. Available from: www.TobaccoAtlas.org.

National Statistical Office of Thailand. The Smoking and Drinking Behaviour Survey 2014.
Bangkok: Ministry of Information and Communication Technology; 2014.

International Health Policy Program. A comparative risk assessment of burden of disease and
injury in Thailand B.E.2552 Nonthaburi: International Health Policy Program; 2013.

Krueger H, Turner D, Krueger |, Ready AE. The economic benefits of risk factor reduction
in Canada: tobacco smoking, excess weight and physical inactivity. Canadian journal of public
health = Revue canadienne de sante publique. 2014;105(1):e69-78.

Leartsakulpanitch J, Nganthavee W, Salole E. The economic burden of smoking-related
disease in Thailand: a prevalence-based analysis. Journal of the Medical Association of
Thailand = Chotmaihet thangphaet. 2007;90(9):1925-9.

Thavorncharoensap M, Woothisai T, Leelahavarong P, Praditsitthikorn N, Deebukkham P,
Rattanavipapong W, et al. Outcome evaluation of health promotion program: guideline on
develop target outcome and indicators of health promotion program for Thai Health
Promotion Foundation using cost-of illness study. Nonthaburi: Health Intervention and
Technology Assessment Program; 2011.

Hoffman §J, Tan C. Overview of systematic reviews on the health-related effects of
government tobacco control policies. BMC public health. 2015;15:744.

Stead LF, Hartmann-Boyce |, Perera R, Lancaster T. Telephone counselling for smoking
cessation. The Cochrane database of systematic reviews. 2013;8:CD002850.

Stead LF, Buitrago D, Preciado N, Sanchez G, Hartmann-Boyce J, Lancaster T. Physician

advice for smoking cessation. The Cochrane database of systematic reviews.
2013;5:CD000165.

Sangthong R, Wichaidit W, McNeil E, Chongsuvivatwong V, Chariyalertsak S, Kessomboon
P, et al. Health behaviors among short- and long- term ex-smokers: results from the Thai
National Health Examination Survey IV, 2009. Preventive medicine. 2012;55(1):56-60.

International Telecommunication Union, Wotld Telecommunication/ICT Development
Report and database [Internet]. 2013 [cited 21 May 2015]. Available from:
http://data.worldbank.org/indicator/TT.CEL.SETS.P2/countries/ 1W-XD-XP-
XMrdisplay=graph.

National Statistical Office of Thailand. The 2014 Household Survey on the Use of
Information and Communication Technology. Bangkok: Ministry of Information and
Communication Technology; 2014.

Smartphone penetration in Thailand [Internet]. 2013 [cited 21 September 2015]. Available
from: https://think.withgoogle.com/mobileplanet/en/.

WHO Global Observatory for eHealth. mHealth: new horizons for health through mobile
technologies: second global survey on eHealth. Geneva: World Health Organization; 2011.
viii, 102 p. p.

Health Intervention and Technology Assessment Program 126|Page


file:///G:/iCanQuit/www.TobaccoAtlas.org
http://data.worldbank.org/indicator/IT.CEL.SETS.P2/countries/1W-XD-XP-XM?display=graph
http://data.worldbank.org/indicator/IT.CEL.SETS.P2/countries/1W-XD-XP-XM?display=graph
https://think.withgoogle.com/mobileplanet/en/

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

206.

27.

28.

29.

30.

31.

Spohr SA, Nandy R, Gandhiraj D, Vemulapalli A, Anne S, Walters ST. Efficacy of SMS Text
Message Interventions for Smoking Cessation: A Meta-Analysis. Journal of substance abuse
treatment. 2015;56:1-10.

Whittaker R, McRobbie H, Bullen C, Borland R, Rodgers A, Gu Y. Mobile phone-based
interventions for smoking cessation. The Cochrane database of systematic reviews.
2012;11:CD006611.

Whittaker R, Borland R, Bullen C, Lin RB, McRobbie H, Rodgers A. Mobile phone-based
interventions for smoking cessation. The Cochrane database of systematic reviews.
2009(4):CD006611.

Chen YF, Madan J, Welton N, Yahaya I, Aveyard P, Bauld L, et al. Effectiveness and cost-
effectiveness of computer and other electronic aids for smoking cessation: a systematic review

and network meta-analysis. Health Technology Assessment (Winchester, England).
2012;16(38):1-205, iii-v.

Brown T, Platt S, Amos A. Equity impact of interventions and policies to reduce smoking in
youth: systematic review. Tobacco Control. 2014;23(e2):e98-105.

Orr JA, King R]. Mobile phone SMS messages can enhance healthy behaviour: a meta-analysis
of randomised controlled trials. Health psychology review. 2015:1-20.

Hall AK, Cole-Lewis H, Bernhardt JM. Mobile text messaging for health: a systematic review
of reviews. Annual review of public health. 2015;36:393-415.

Krishna S, Boren SA, Balas EA. Healthcare via cell phones: a systematic review. Telemedicine
Journal & E-Health. 2009;15(3):231-40.

Vodopivec-Jamsek V, de Jongh T, Gurol-Urganci I, Atun R, Car J. Mobile phone messaging
for preventive health care. Cochrane Database of Systematic Reviews. 2012;12:CD007457.

Head KJ, Noar SM, Iannarino NT, Grant Harrington N. Efficacy of text messaging-based
interventions for health promotion: a meta-analysis. Social science & medicine. 2013;97:41-8.

Free C, Phillips G, Galli L, Watson L, Felix L, Edwards P, et al. The effectiveness of mobile-
health technology-based health behaviour change or disease management interventions for
health care consumers: a systematic review. PLoS medicine. 2013;10(1):e1001362.

De Leon E, Fuentes LW, Cohen JE. Characterizing periodic messaging interventions across
health behaviors and media: systematic review. Journal of Medical Internet Research.
2014;16(3):e93.

Cole-Lewis H, Kershaw T. Text messaging as a tool for behavior change in disease prevention
and management. Epidemiologic reviews. 2010;32:56-69.

Fjeldsoe BS, Marshall AL, Miller YD. Behavior change interventions delivered by mobile
telephone short-message service. American journal of preventive medicine. 2009;36(2):165-73.

Campbell NC, Murray E, Darbyshire ], Emery J, Farmer A, Griffiths F, et al. Designing and
evaluating complex interventions to improve health care. BMJ. 2007;334(7591):455-9.

Webb TL, Joseph J, Yardley L, Michie S. Using the internet to promote health behavior
change: a systematic review and meta-analysis of the impact of theoretical basis, use of
behavior change techniques, and mode of delivery on efficacy. ] Med Internet Res.
2010;12(1):e4.

Landis-Lewis Z, Brehaut JC, Hochheiser H, Douglas GP, Jacobson RS. Computer-supported
feedback message tailoring: theory-informed adaptation of clinical audit and feedback for
learning and behavior change. Implementation science : IS. 2015;10(1):12.

Health Intervention and Technology Assessment Program 127 |Page



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Kingkaew P. Optimising the development of effective mobile health behaviour change
interventions: text messages to support smoking cessation in Thailand: The University of
Leeds; 2018.

Chan SSC, Wong DCN, Cheung YTD, Leung DYP, Lau L, Lai V, et al. A block randomized
controlled trial of a brief smoking cessation counselling and advice through short message

service on participants who joined the Quit to Win Contest in Hong Kong. Health education
research. 2015;30(4):609-21.

Fraser D, Kobinsky K, Smith SS, Kramer |, Theobald WE, Baker TB. Five population-based
interventions for smoking cessation: a MOST trial. Behav Med Pract Policy Res.
2014;4(4):382-90.

Skov-Ettrup LS, Ringgaard LW, Dalum P, Flensborg-Madsen T, Thygesen LC, Tolstrup JS.
Comparing tailored and untailored text messages for smoking cessation: a randomized
controlled trial among adolescent and young adult smokers. Health education research.
2014;29(2):195-205.

Ybarra M, Bagci Bosi AT, Korchmaros J, Emri S. A text messaging-based smoking cessation
program for adult smokers: randomized controlled trial. Journal of medical Internet research.
2012;14(6):e172.

Bock B, Heron K, Jennings E, Morrow K, Cobb V, Magee ], et al. A Text Message Delivered
Smoking Cessation Intervention: The Initial Trial of TXT-2-Quit: Randomized Controlled
Trial. JMIR mHealth and uHealth. 2013;1(2):e17.

Borland R, Balmford J, Benda P. Population-level effects of automated smoking cessation
help programs: a randomized controlled trial. Addiction. 2013;108(3):618-28.

Haug S, Meyer C, Schorr G, Bauer S, John U. Continuous individual support of smoking
cessation using text messaging: a pilot experimental study. Nicotine & tobacco research :
official journal of the Society for Research on Nicotine and Tobacco. 2009;11(8):915-23.

Haug S, Schaub MP, Venzin V, Meyer C, John U. Efficacy of a text message-based smoking

cessation intervention for young people: a cluster randomized controlled trial. Journal of
medical Internet research. 2013;15(8):e171.

Naughton F, Jamison J, Boase S, Sloan M, Gilbert H, Prevost AT, et al. Randomized
controlled trial to assess the short-term effectiveness of tailored web- and text-based
facilitation of smoking cessation in primary care (iQuit in practice). Addiction.
2014;109(7):1184-93.

Naughton F, Prevost AT, Gilbert H, Sutton S. Randomized controlled trial evaluation of a
tailored leaflet and SMS text message self-help intervention for pregnant smokers (MiQuit).
Nicotine & tobacco research : official journal of the Society for Research on Nicotine and

Tobacco. 2012;14(5):569-77.

Ybarra ML, Holtrop JS, Prescott TL, Rahbar MH, Strong D. Pilot RCT results of stop my
smoking USA: a text messaging-based smoking cessation program for young adults. Nicotine
& Tobacco Research. 2013;15(8):1388-99.

Whittaker R, Dorey E, Bramley D, Bullen C, Denny S, Elley CR, et al. A theory-based video
messaging mobile phone intervention for smoking cessation: randomized controlled trial.
Journal of medical Internet research. 2011;13(1):e10.

Abraham C, Michie S. A taxonomy of behavior change techniques used in interventions.
Health psychology : official journal of the Division of Health Psychology, American
Psychological Association. 2008;27(3):379-87.

Health Intervention and Technology Assessment Program 128 |Page



46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Burford B, Lewin S, Welch V, Rehfuess E, Waters E. Assessing the applicability of findings
in systematic reviews of complex interventions can enhance the utility of reviews for decision
making. Journal of clinical epidemiology. 2013;66(11):1251-61.

Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. The
behavior change technique taxonomy (v1) of 93 hierarchically clustered techniques: building

an international consensus for the reporting of behavior change interventions. Annals of
behavioral medicine : a publication of the Society of Behavioral Medicine. 2013;46(1):81-95.

van Velthoven MH, Car ], Zhang Y, Marusic A. mHealth series: New ideas for mHealth data
collection implementation in low- and middle-income countries. ] Glob Health.
2013;3(2):020101.

The Medical Research Council. Developing and evaluating complex interventions: new
guidance 2008. Available from:
http://www.mrc.ac.uk/Utlities/Documentrecord/index.htm?d=MRC004871.

Chib A, van Velthoven MH, Car J. mHealth Adoption in Low-Resource Environments: A
Review of the Use of Mobile Healthcare in Developing Countries. | Health Commun. 2014.

Hall CS, Fottrell E, Wilkinson S, Byass P. Assessing the impact of mHealth interventions in
low- and middle-income countries--what has been shown to wotrk? Global health action.
2014;7:256006.

Collins LM, Murphy SA, Nair VN, Strecher V]J. A strategy for optimizing and evaluating
behavioral interventions. Annals of behavioral medicine : a publication of the Society of
Behavioral Medicine. 2005;30(1):65-73.

Collins LM, Murphy SA, Strecher V. The multiphase optimization strategy (MOST) and the
sequential multiple assignment randomized trial (SMART): new methods for more potent
eHealth interventions. American journal of preventive medicine. 2007;32(5 Suppl):S112-8.

Cook JW, Collins LM, Fiore MC, Smith SS, Fraser D, Bolt DM, et al. Comparative
effectiveness of motivation phase intervention components for use with smokers unwilling
to quit: a factorial screening experiment. Addiction. 2016;111(1):117-28.

Schlam TR, Fiore MC, Smith SS, Fraser D, Bolt DM, Collins LM, et al. Comparative

effectiveness of intervention components for producing long-term abstinence from smoking:
a factorial screening experiment. Addiction. 2016;111(1):142-55.

Piper ME, Fiore MC, Smith SS, Fraser D, Bolt DM, Collins LM, et al. Identifying effective
intervention components for smoking cessation: a factorial screening experiment. Addiction.
2016;111(1):129-41.

Collins LM, Baker TB, Mermelstein R], Piper ME, Jorenby DE, Smith SS, et al. The multiphase
optimization strategy for engineering effective tobacco use interventions. Annals of behavioral
medicine : a publication of the Society of Behavioral Medicine. 2011;41(2):208-26.

Collins LM, Nahum-Shani I, Almirall D. Optimization of behavioral dynamic treatment
regimens based on the sequential, multiple assignment, randomized trial (SMART). Clin
Trials. 2014;11(4):426-34.

Montgomery AA, Peters TJ, Little P. Design, analysis and presentation of factorial
randomised controlled trials. BMC Med Res Methodol. 2003;3:26.

Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred reporting
items for systematic review and meta-analysis protocols (PRISMA-P) 2015 statement.
Systematic reviews. 2015;4:1.

Health Intervention and Technology Assessment Program 129 |Page


http://www.mrc.ac.uk/Utilities/Documentrecord/index.htm?d=MRC004871

61.

62.

63.

64.

65.

60.

67.

68.

69.

70.

71.

72.
73.

74.

75.

70.

Michie S, van Stralen MM, West R. The behaviour change wheel: a new method for
characterising and designing behaviour change interventions. Implementation science : IS.
2011;6:42.

Montgomery AA, Astin MP, Peters T]. Reporting of factorial trials of complex interventions
in community settings: a systematic review. Trials. 2011;12:179.

Boutron I, Moher D, Altman DG, Schulz KF, Ravaud P, Group C. Extending the
CONSORT statement to randomized trials of nonpharmacologic treatment: explanation and
elaboration. Annals of internal medicine. 2008;148(4):295-309.

Moher D, Hopewell S, Schulz KF, Montori V, Gotzsche PC, Devereaux PJ, et al. CONSORT
2010 explanation and elaboration: updated guidelines for reporting parallel group randomised
trials. BMJ. 2010;340:c869.

Schulz KF, Altman DG, Moher D, Group C. CONSORT 2010 Statement: updated guidelines
for reporting parallel group randomised trials. BMC medicine. 2010;8:18.

Moore GF, Audrey S, Barker M, Bond L, Bonell C;, Hardeman W, et al. Process evaluation
of complex interventions: Medical Research Council guidance. BM]J. 2015;350:h1258.

McAlister FA, Straus SE, Sackett DL, Altman DG. Analysis and reporting of factorial trials:
a systematic review. Jama. 2003;289(19):2545-53.

ICH Harmonised Tripartite Guideline. Statistical principles for clinical trials. International
Conference on Harmonisation E9 Expert Working Group. Stat Med. 1999;18(15):1905-42.

Rojnawee S, Khongtor O, Preechawong S, Yunibhand J, Wongsaita N, Khamrath ]J.
Predicting factors of smoking cessation among smokers calling Thailand National Quitline
Journal of Nursing Science & Health [Internet]. 2016; 39(1):[37 -47 pp.]. Available from:
https://tci-thaijo.org/index.php/nah/article/view/58283.

McCambridge J, Witton ], Elbourne DR. Systematic review of the Hawthorne effect: new

concepts are needed to study research participation effects. Journal of clinical epidemiology.
2014;67(3):267-717.

Cohen J. A coefficient of agreement for nominal scales. Educational and Psychological
Measurement. 1960;20:37-406.

StataCorp. Stata Statistical Software: Release 14. College Station, TX: StataCorp LP; 2015.

Li I, Borland R, Yong HH, Fong GT, Bansal-Travers M, Quah AC, et al. Predictors of
smoking cessation among adult smokers in Malaysia and Thailand: findings from the
International Tobacco Control Southeast Asia Survey. Nicotine & tobacco research : official
journal of the Society for Research on Nicotine and Tobacco. 2010;12 Suppl:S34-44.

Jampaklay A, Borland R, Yong HH, Sirirassamee B, Fotuhi O, Fong GT. Predictors of
Successful Quitting among Thai Adult Smokers: Evidence from ITC-SEA (Thailand) Survey.
Int J Environ Res Public Health. 2015;12(10):12095-109.

Schulz KF, Chalmers I, Hayes RJ, Altman DG. Empirical evidence of bias. Dimensions of

methodological quality associated with estimates of treatment effects in controlled trials.
Jama. 1995;273(5):408-12.

W.K. Kellogg foundation. Logic Model Development Guide 2004. Available from:
http://museum.msu.edu/sites/default/files/files /Link%201%20Kellogg?%020Foundation_a
pdf.

Health Intervention and Technology Assessment Program 130|Page


https://tci-thaijo.org/index.php/nah/article/view/58283
http://museum.msu.edu/sites/default/files/files/Link%201%20Kellogg%20Foundation_a.pdf
http://museum.msu.edu/sites/default/files/files/Link%201%20Kellogg%20Foundation_a.pdf

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.
88.
89.

90.

91.

92.

93.

Abroms LC, Whittaker R, Free C, Mendel Van Alstyne J, Schindler-Ruwisch JM. Developing
and Pretesting a Text Messaging Program for Health Behavior Change: Recommended Steps.
JMIR mHealth and uHealth. 2015;3(4):e107.

Vangeli E, Stapleton J, Smit ES, Borland R, West R. Predictors of attempts to stop smoking
and their success in adult general population samples: a systematic review. Addiction.
2011;106(12):2110-21.

Etter JF, Sutton S. Assessing 'stage of change' in current and former smokers. Addiction.
2002;97(9):1171-82.

Etter JF, Bergman MM, Humair JP, Perneger TV. Development and validation of a scale
measuring self-efficacy of current and former smokers. Addiction. 2000;95(6):901-13.

Wilson MG, Basta TB, Bynum BH, DeJoy DM, Vandenberg RJ, Dishman RK. Do
intervention fidelity and dose influence outcomes? Results from the move to improve
worksite physical activity program. Health Educ Res. 2010;25(2):294-305.

Yardley L, Choudhury T, Patrick K, Michie S. Current Issues and Future Directions for
Research Into Digital Behavior Change Interventions. American journal of preventive
medicine. 2016;51(5):814-5.

Yardley L, Spring BJ, Riper H, Morrison LG, Crane DH, Curtis K, et al. Understanding and
Promoting Effective Engagement With Digital Behavior Change Interventions. American
journal of preventive medicine. 2016;51(5):833-42.

Bowling A. Research methods in health : investigating health and health services. Fourth
edition. ed. Maidenhead, Berkshire, England: Open University Press; 2014. 1 online resource
(xvii, 512 pages) p.

Li L, Feng G, Jiang Y, Yong HH, Borland R, Fong GT. Prospective predictors of quitting
behaviours among adult smokers in six cities in China: findings from the International
Tobacco Control (ITC) China Survey. Addiction. 2011;106(7):1335-45.

Meeyai A, Yunibhand J, Punkrajang P, Pitayarangsarit S. An evaluation of usage patterns,

effectiveness and cost of the national smoking cessation quitline in Thailand. Tob Control.
2015;24(5):481-8.

Ajzen 1. The Theory of Planned Behavior. Organ Behav Hum Dec. 1991;50(2):179-211.
Bandura A. Self-efficacy : the exercise of control. New York: W.H. Freeman; 1997. ix, 604 p p.

Gwaltney CJ, Metrik ], Kahler CW, Shiffman S. Self-efficacy and smoking cessation: a meta-
analysis. Psychology of addictive behaviors : journal of the Society of Psychologists in
Addictive Behaviors. 2009;23(1):56-66.

Sheeran P, Harris PR, Epton T. Does heightening risk appraisals change people's intentions
and behavior? A meta-analysis of experimental studies. Psychological bulletin.
2014;140(2):511-43.

Spek V, Lemmens F, Chatrou M, van Kempen S, Pouwer F, Pop V. Development of a
smoking abstinence self-efficacy questionnaire. International journal of behavioral medicine.
2013;20(3):444-9.

Piper ME, McCarthy DE, Baker TB. Assessing tobacco dependence: a guide to measure
evaluation and selection. Nicotine & tobacco research : official journal of the Society for
Research on Nicotine and Tobacco. 2006;8(3):339-51.

The committee for the development of the Thai clinical practice guideline for smoking
cessation. The Thai clinical practice guideline for smoking cessation for medical practitioners

Health Intervention and Technology Assessment Program 131|Page



94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

and health professionals B.C. 2552: Thai Physicians Alliance against Tobacco; 2009. Available
from: http://resource.thaihealth.or.th/library/hot/13551.

Heatherton TF, Kozlowski LT, Frecker RC, Fagerstrom KO. The Fagerstrom Test for
Nicotine Dependence: a revision of the Fagerstrom Tolerance Questionnaire. British journal
of addiction. 1991;86(9):1119-27.

Aekplakorn W, Hogan MC, Tiptaradol S, Wibulpolprasert S, Punyaratabandhu P, Lim SS.
Tobacco and hazardous or harmful alcohol use in Thailand: joint prevalence and associations
with socioeconomic factors. Addictive behaviors. 2008;33(4):503-14.

Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. Development of the Alcohol
Use Disorders Identification Test (AUDIT): WHO Collaborative Project on Early Detection
of Persons with Harmful Alcohol Consumption--11. Addiction. 1993;88(6):791-804.

World Health Organization. The alcohol use disorders identification test: guidelines for use
in primary care (in Thati) 2009. Available from:
http://apps.who.int/iris/bitstream/10665/67205/5/WHO_MSD_MSB_01.6a_tha.pdf.

West R, Hajek P, Stead L, Stapleton J. Outcome criteria in smoking cessation trials: proposal
for a common standard. Addiction. 2005;100(3):299-303.

Vetification SSoB. Biochemical verification of tobacco use and cessation. Nicotine & tobacco
research : official journal of the Society for Research on Nicotine and Tobacco. 2002;4(2):149-
59.

Thavorncharoensap M. Measurement of utility. Journal of the Medical Association of
Thailand = Chotmaihet thangphaet. 2014;97 Suppl 5:543-9.

Rabin R, Gudex C, Selai C, Herdman M. From translation to version management: a history
and review of methods for the cultural adaptation of the EuroQol five-dimensional
questionnaire. Value in health : the journal of the International Society for
Pharmacoeconomics and Outcomes Research. 2014;17(1):70-6.

Pattanaphesaj J, Thavorncharoensap M. Measurement properties of the EQ-5D-5L
compared to EQ-5D-3L in the Thai diabetes patients. Health and quality of life outcomes.
2015;13:14.

Hughes JR, Keely JP, Niaura RS, Ossip-Klein DJ, Richmond RL, Swan GE. Measures of

abstinence in clinical trials: issues and recommendations. Nicotine & tobacco research :
official journal of the Society for Research on Nicotine and Tobacco. 2003;5(1):13-25.

Machin D. Sample size tables for clinical studies. Oxford: Wiley-Blackwell,; 2009. Available
from:

https:/ /www.dawsonera.com/guard/protected/dawson.jspPname=https://passportO1.leed
s.ac.uk/idp/shibboleth&dest=http:/ /www.dawsonera.com/depp/reader/protected/extern
al/AbstractView/S9781444300727.

Collins LM, Dziak JJ, Kugler KC, Trail JB. Factorial experiments: efficient tools for
evaluation of intervention components. American journal of preventive medicine.
2014;47(4):498-504.

Kahan BC, Mortis TP. Improper analysis of trials randomised using stratified blocks or
minimisation. Stat Med. 2012;31(4):328-40.

White IR, Royston P, Wood AM. Multiple imputation using chained equations: Issues and
guidance for practice. Stat Med. 2011;30(4):377-99.

Health Intervention and Technology Assessment Program 132|Page


http://resource.thaihealth.or.th/library/hot/13551
http://apps.who.int/iris/bitstream/10665/67205/5/WHO_MSD_MSB_01.6a_tha.pdf
https://www.dawsonera.com/guard/protected/dawson.jsp?name=https://passport01.leeds.ac.uk/idp/shibboleth&dest=http://www.dawsonera.com/depp/reader/protected/external/AbstractView/S9781444300727
https://www.dawsonera.com/guard/protected/dawson.jsp?name=https://passport01.leeds.ac.uk/idp/shibboleth&dest=http://www.dawsonera.com/depp/reader/protected/external/AbstractView/S9781444300727
https://www.dawsonera.com/guard/protected/dawson.jsp?name=https://passport01.leeds.ac.uk/idp/shibboleth&dest=http://www.dawsonera.com/depp/reader/protected/external/AbstractView/S9781444300727

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

Ambler G, Omar RZ, Royston P. A comparison of imputation techniques for handling
missing predictor values in a risk model with a binary outcome. Statistical methods in medical
research. 2007;16(3):277-98.

Mazza GL, Enders CK, Ruehlman LS. Addressing Item-Level Missing Data: A Comparison
of Proration and Full Information Maximum Likelihood Estimation. Multivariate behavioral
research. 2015;50(5):504-19.

Hung HM. Two-stage tests for studying monotherapy and combination therapy in two-by-
two factorial trials. Stat Med. 1993;12(7):645-60.

Hung HM, Chi GY, O'Neill RT. Efficacy evaluation for monotherapies in two-by-two
factorial trials. Biometrics. 1995;51(4):1483-93.

Husten CG. How should we define light or intermittent smoking? Does it matter? Nicotine
& tobacco research : official journal of the Society for Research on Nicotine and Tobacco.
2009;11(2):111-21.

Chaikledkaew U, Kittrongsiri K. Guidelines for health technology assessment in Thailand
(second edition)--the development process. Journal of the Medical Association of Thailand
= Chotmaihet thangphaet. 2014;97 Suppl 5:54-9.

Bundhamcharoen K, Aungkulanon S, Makka N, Shibuya K. Economic burden from
smoking-related diseases in Thailand. Tobacco Control. 2015.

Thavorn K, Chaiyakunapruk N. A cost-effectiveness analysis of a community pharmacist-
based smoking cessation programme in Thailand. Tob Control. 2008;17(3):177-82.

Tosanguan J, Chaiyakunapruk N. Cost-effectiveness analysis of clinical smoking cessation
interventions in Thailand. Addiction. 2016;111(2):340-50.

Burden of Disease Research Program Thailand: International Health Policy Program.
Comparative risk assessment. Bangkok: creativeguru; 2009.

Samtisart I. An economic analysis of tobacco control in Thailand. HNP discussion paper
series; Washington, DC: World Bank; 2003.

Thavorncharoensap M, Woothisai T, Leelahavarong P, Praditsitthikorn N, Deebukkham P,
Rattanavipapong W, et al. Assessment of the health promotion intervention: development
based on cost of illness of the guide for determining targets and indicators of Thai Health
Promotion Foundation’s health promotion programs. Nonthaburi: Health Intervention and
Technology Assessment Program; 2011.

World Health Organization. Economics of tobacco toolkit: assessment of the economic costs
of smoking2011.

Guerriero C, Cairns J, Roberts I, Rodgers A, Whittaker R, Free C. The cost-effectiveness of
smoking cessation support delivered by mobile phone text messaging: Txt2stop. The
European journal of health economics : HEPAC : health economics in prevention and care.
2013;14(5):789-97.

Annemans L, Nackaerts K, Bartsch P, Prignot J, Marbaix S. Cost effectiveness of varenicline
in Belgium, compared with bupropion, nicotine replacement therapy, brief counselling and
unaided smoking cessation: a BENESCO Markov cost-effectiveness analysis. Clinical drug
investigation. 2009;29(10):655-65.

Cadier B, Durand-Zaleski I, Thomas D, Chevreul K. Cost Effectiveness of Free Access to
Smoking Cessation Treatment in France Considering the Economic Burden of Smoking-
Related Diseases. PloS one. 2016;11(2):¢0148750.

Health Intervention and Technology Assessment Program 133 |Page



124.

125.

126.

127.

128.

129.

130.

131.

132.

Higashi H, Barendregt JJ. Cost-effectiveness of tobacco control policies in Vietnam: the case
of personal smoking cessation support. Addiction (Abingdon, England). 2012;107(3):658-70.

Hoogendoorn M, Welsing P, Rutten-van Molken MP. Cost-effectiveness of varenicline
compared with bupropion, NRT, and nortriptyline for smoking cessation in the Netherlands.
Current medical research and opinion. 2008;24(1):51-61.

Kautiainen K, Ekroos H, Puhakka M, Liira H, Laine ], Linden K, et al. Re-treatment with
varenicline is a cost-effective aid for smoking cessation. Journal of medical economics.
2017;20(3):246-52.

Leaviss |, Sullivan W, Ren S, Everson-Hock E, Stevenson M, Stevens JW, et al. What is the
clinical effectiveness and cost-effectiveness of cytisine compared with varenicline for smoking

cessation? A systematic review and economic evaluation. Health technology assessment
(Winchester, England). 2014;18(33):1-120.

Taylor M, Leonardi-Bee J, Agboola S, McNeill A, Coleman T. Cost effectiveness of
interventions to reduce relapse to smoking following smoking cessation. Addiction
(Abingdon, England). 2011;106(10):1819-26.

Usa Chaikledkaew, Yot Teerawattananon, Montarat Thavorncharoensap, Nattiya Kapol. Thai
Health Technology Assessment Guideline. Journal of the Medical Association of Thailand =
Chotmaihet thangphaet. 2008;91, No. 6 (supplement 2).

Doll R, Peto R. Cigarette smoking and bronchial carcinoma: dose and time relationships
among regular smokers and lifelong non-smokers. Journal of epidemiology and community
health. 1978;32(4):303-13.

Flanders WD, Lally CA, Zhu BP, Henley SJ, Thun MJ. Lung cancer mortality in relation to
age, duration of smoking, and daily cigarette consumption: results from Cancer Prevention
Study II. Cancer research. 2003;63(19):6556-62.

Bach PB, Kattan MW, Thornquist MD, Kris MG, Tate RC, Barnett MJ, et al. Variations in
lung cancer risk among smokers. Journal of the National Cancer Institute. 2003;95(6):470-8.

133. Jampaklay A, Borland R, Yong H-H, Sirirassamee B, Fotuhi O, Fong GT. Predictors of

134.

135.

136.

137.

138.

Successful Quitting among Thai Adult Smokers: Evidence from ITC-SEA (Thailand) Survey.
International journal of environmental research and public health. 2015;12(10):12095-109.

Burden of Disease Thailand. BOD Data Nonthaburi2018 [cited 16 Nov 2018. Available from:
http://bodthai.net/boddb/login.php.

Forey BA, Thornton AJ, Lee PN. Systematic review with meta-analysis of the epidemiological
evidence relating smoking to COPD, chronic bronchitis and emphysema. BMC pulmonary
medicine. 2011;11:36.

Hippisley-Cox J, Coupland C, Brindle P. Derivation and validation of QStroke score for
predicting risk of ischaemic stroke in primary care and comparison with other risk scores: a
prospective open cohort study. BMJ : British Medical Journal. 2013;346.

Baba S, Iso H, Mannami T, Sasaki S, Okada K, Konishi M. Cigarette smoking and risk of
coronary heart disease incidence among middle-aged Japanese men and women: the JPHC
Study Cohort 1. European journal of cardiovascular prevention and rehabilitation : official
journal of the Furopean Society of Cardiology, Working Groups on Epidemiology &
Prevention and Cardiac Rehabilitation and Exercise Physiology. 2006;13(2):207-13.

Pesch B, Kendzia B, Gustavsson P, Jockel KH, Johnen G, Pohlabeln H, et al. Cigarette
smoking and lung cancer--relative risk estimates for the major histological types from a pooled
analysis of case-control studies. International journal of cancer. 2012;131(5):1210-9.

Health Intervention and Technology Assessment Program 134|Page


http://bodthai.net/boddb/login.php

139.

140.

141.

142.
143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

Health Intervention and Technology Assessment Program. Standard cost list for health
technology assessment Nonthaburi2010 [cited 16 Nov 2018. Available from:
http://costingmenu.hitap.net/.

Bureau of Trade and Economic Indices. Consumer Price Index (CPI) Nonthaburi: Ministry
of Commerce; 2018 [cited 28 Nov 2018. Available from:
http:/ /www.price.moc.go.th/en/contentl.aspxrcid=1.

Office of The National Economic and Social Development Board. National Income of
Thailand 2016 Chain Volume Measures Bangkok2016 [cited 16 Nov 2018. Available from:
http://www.nesdb.go.th/nesdb_en/ewt_news.php?nid=4351&filename=national_account.

Bravo Vergel Y, Sculpher M. Quality-adjusted life years. Practical Neurology. 2008;8(3):175.

Sassi F. Calculating QALYSs, comparing QALY and DALY calculations. Health Policy and
Planning. 2006;21(5):402-8.

Thongprasert S, Crawford B, Sakulbumrungsil R, Chaiyakunapruk N, Petcharapiruch S,
Leartsakulpanitch ], et al. WILLINGNESS TO PAY FOR LUNG CANCER
TREATMENT: PATIENT VERSUS GENERAL PUBLIC VALUES. International journal
of technology assessment in health care. 2015;31(4):264-70.

Moayeri F, Hsueh YS, Clarke P, Hua X, Dunt D. Health State Utility Value in Chronic
Obstructive Pulmonary Disease (COPD); The Challenge of Heterogeneity: A Systematic
Review and Meta-Analysis. Copd. 2016;13(3):380-98.

EuroQol--a new facility for the measurement of health-related quality of life. Health policy
(Amsterdam, Netherlands). 1990;16(3):199-208.

Sarah Flack, Matthew Taylor, Paul Trueman. Cost-effectiveness of interventions for smoking
cessation. York: The University of York; 2007 [cited 26 Nov 2018. Available from:
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.625.3602&tep=rep 1 &type=pdf.

Thun MJ, Carter BD, Feskanich D, Freedman ND, Prentice R, Lopez AD, et al. 50-Year
Trends in Smoking-Related Mortality in the United States. New England Journal of Medicine.
2013;368(4):351-64.

Carter BD, Abnet CC, Feskanich D, Freedman ND, Hartge P, Lewis CE, et al. Smoking and
Mortality — Beyond Established Causes. New England Journal of Medicine.
2015;372(7):631-40.

Ezzati M, Henley SJ, Thun M]J, Lopez AD. Role of smoking in global and regional
cardiovascular mortality. Circulation. 2005;112(4):489-97.

Honjo K, Iso H, Tsugane S, Tamakoshi A, Satoh H, Tajima K, et al. The effects of smoking
and smoking cessation on mortality from cardiovascular disease among Japanese: pooled
analysis of three large-scale cohort studies in Japan. Tobacco control. 2010;19(1):50-7.

U.S. Department of Health and Human Services. The Health Consequences of Smoking: 50
Years of Progress. A Report of the Surgeon General. Atlanta, GA: U.S. Department of Health
and Human Services, Centers for Disease Control and Prevention, National Center for
Chronic Disease Prevention and Health Promotion, Office on Smoking and Health; 2014.

Fonseca-Moutinho JA. Smoking and cervical cancer. ISRN obstetrics and gynecology.
2011;2011:847684-.

Plummer M, Herrero R, Franceschi S, Meijer CJ, Snijders P, Bosch FX, et al. Smoking and
cervical cancer: pooled analysis of the IARC multi-centric case--control study. Cancer causes
& control : CCC. 2003;14(9):805-14.

Health Intervention and Technology Assessment Program 135|Page


http://costingmenu.hitap.net/
http://www.price.moc.go.th/en/content1.aspx?cid=1
http://www.nesdb.go.th/nesdb_en/ewt_news.php?nid=4351&filename=national_account
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.625.3602&rep=rep1&type=pdf

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

Wehby GL, Prater K, McCarthy AM, Castilla EE, Murray JC. The Impact of Maternal
Smoking during Pregnancy on Early Child Neurodevelopment. Journal of human capital.
2011;5(2):207-54.

Ford C, Greenhalgh EM, Winstanley MH. 3.8 Child health and maternal smoking before and
after birth. 2015 [cited 26 Nov 2018]. In: Tobacco in Australia: Facts and issues [Internet].
Melbourne: Cancer Council Victoria, [cited 26 Nov 2018]. Available from:
http:/ /www.tobaccoinaustralia.org.au/chapter-3-health-effects /3-8-child-health-and-
maternal-smoking.

Levy D, Jiang M, Szklo A, de Almeida LM, Autran M, Bloch M. Smoking and adverse
maternal and child health outcomes in Brazil. Nicotine & tobacco research : official journal
of the Society for Research on Nicotine and Tobacco. 2013;15(11):1797-804.

Abroms LC, Boal AL, Simmens SJ, Mendel JA, Windsor RA. A randomized trial of
Text2Quit: a text messaging program for smoking cessation. American journal of preventive
medicine. 2014;47(3):242-50.

Brendryen H, Drozd F, Kraft P. A digital smoking cessation program delivered through
internet and cell phone without nicotine replacement (happy ending): randomized controlled
trial. Journal of medical Internet research. 2008;10(5):e51.

Brendryen H, Kraft P. Happy ending: a randomized controlled trial of a digital multi-media
smoking cessation intervention. Addiction. 2008;103(3):478-84; discussion 85-6.

Free C, Knight R, Robertson S, Whittaker R, Edwards P, Zhou W, et al. Smoking cessation
support delivered via mobile phone text messaging (txt2stop): a single-blind, randomised trial.
Lancet. 2011;378(9785):49-55.

Free C, Whittaker R, Knight R, Abramsky T, Rodgers A, Roberts I1G. Txt2stop: a pilot
randomised controlled trial of mobile phone-based smoking cessation support. Tobacco
control. 2009;18(2):88-91.

McClure JB, Peterson D, Derry H, Riggs K, Saint-Johnson J, Nair V, et al. Exploring the
"active ingredients" of an online smoking intervention: a randomized factorial trial. Nicotine
& tobacco research : official journal of the Society for Research on Nicotine and Tobacco.
2014;16(8):1129-309.

Ferguson J, Docherty G, Bauld L, Lewis S, Lorgelly P, Boyd KA, et al. Effect of offering
different levels of support and free nicotine replacement therapy via an English national
telephone quitline: randomised controlled trial. Bmj. 2012;344:¢1696.

Thavorn K, Chaiyakunapruk N. A cost-effectiveness analysis of a community pharmacist-
based smoking cessation programme in Thailand. Tobacco control. 2008;17(3):177.

Moore GF, Evans RE. What theory, for whom and in which context? Reflections on the
application of theory in the development and evaluation of complex population health

interventions. SSM Popul Health. 2017;3:132-5.

Piper ME, Schlam TR, Cook JW, Smith SS, Bolt DM, Loh WY, et al. Toward precision
smoking cessation treatment I: Moderator results from a factorial experiment. Drug and
alcohol dependence. 2017;171:59-65.

Collins LM, Murphy SA, Bierman KIL. A conceptual framework for adaptive preventive
interventions. Prevention science : the official journal of the Society for Prevention Research.
2004;5(3):185-96.

Health Intervention and Technology Assessment Program 136|Page


http://www.tobaccoinaustralia.org.au/chapter-3-health-effects/3-8-child-health-and-maternal-smoking
http://www.tobaccoinaustralia.org.au/chapter-3-health-effects/3-8-child-health-and-maternal-smoking

169.

170.

171.

172.

173.

174.

Fairchild AJ, MacKinnon DP. A general model for testing mediation and moderation effects.
Prevention science : the official journal of the Society for Prevention Research. 2009;10(2):87-
99.

Kraemer HC. Messages for Clinicians: Moderators and Mediators of Treatment Outcome in
Randomized Clinical Trials. The American journal of psychiatry. 2016;173(7):672-9.

Kraemer HC, Wilson GT, Fairburn CG, Agras WS. Mediators and moderators of treatment
effects in randomized clinical trials. Archives of general psychiatry. 2002;59(10):877-83.

Strecher V], Shiffman S, West R. Moderators and mediators of a web-based computer-
tailored smoking cessation program among nicotine patch users. Nicotine & tobacco research
: official journal of the Society for Research on Nicotine and Tobacco. 2006;8 Suppl 1:595-
101.

U.S. Department of Health and Human Services. Chapter 12 Smoking-Attributable
Morbidity, Mortality, and Economic Costs The Health Consequences of Smoking: 50 Years
of Progress A Report of the Surgeon General. Atlanta, GA: U.S. Department of Health and
Human Services, Centers for Disease Control and Prevention, National Center for Chronic
Disease Prevention and Health Promotion, Office on Smoking and Health; 2014.

Burden of Disease Thailand. Report of Disability-Adjusted Life Years: DALYs B.E. 2557
(2014). Nonthaburi: International Health Policy Program; 2017.

Health Intervention and Technology Assessment Program 137|Page



Appendix
Appendix 1: Ethic approval letters and amendments

1HRP

i h
e e e b,

Ethics Committee
Institute for the Development of Human Research Protections (IHRP)

Building 8 Floor 7 Room 702 Department of Medical Science Minisiry Public Health Nonthaburi Thailand 11000

Certificate of Approval
Title of Project: Testing the combination of mobile health interventions for smoking cessation
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Principal Investigator: Miss Pritaporn Kingkacw

Responsible Organization: 1. Health Intervention and Technology Assessment Program, Ministry of Public
Health.
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The Ethics Committee of Institute for the Development of Human Research Protections (IHRP) had reviewed the
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implementation of the research study mentioned above,

{ Dr.Vichai Chokevivat) (Dr.Pramote Stienrut)
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Date of Approval: September 27, 2016
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Faculty of Medicine and Health Research Office ‘
School of Medicine Research Ethics Committee (SOoMREC)

Room 9.29, level @
Worslay Building
Clarendon Way
Leeds, LS2 SNL
United Kingdom

@ +44 (0) 113 343 1642

31 October 2016

Pritapom Kingkaew

Leeds Institute of Health Sciences
Medicines and Heaith

Leeds Institute of Health Sciences
Room G.02 Charles Thackrah Building
101 Clarendon Road

LEEDS Ls29LJ

Dear Pritaporn

Ref no; MREC16-001

Tile:  Testing the combination of mobile heaith interventions for smoking cessation services uptake and
smoking cessation: a factorial randomised trial in Thailand

Your research application has been reviewed by the School of Medicine Ethics Committee (SoMREC) and we can
confirm that ethics approval is granted based on the following documentation received from you.

Document Version |Date Submitted
New ethical review form-v2-8Sep16 2.0 08/08/2016
Participant information sheets-Quali-vd-120ct16 4.0 12/10/2016
Participant information sheets-v4-120ct16 4.0 121102016
Consent form-Quali-v4-120ct16 4.0 12/10/2016
Consent form-v4-120ct16 4.0 12/10/2016
In Country Approval from Thaitand IHRP approval letter 3.0 30/0912016
Questionnaire 1-v2 2.0 08/09/2016
Questionnaire 2-v1 1.0 08/082016
Questionnaire 3-v1 1.0 08/08/2016
RCT-protocol-vt -05Aug16 1.0 08/08/2016
Fieldwork Assessment Form high_risk_final_protected nov_15-Pritapomn 1.0 08/08/2016
Recruitment material-v1 1.0 08/08/2016
Data management plan-v1 1.0 05/08/2016

Please notify the committee if you intend to make any amendments 1o the original research ethics application or
documentation. All changes must receive ethics approval prior to implementation. Please contact the Faculty

Research Ethics Administrator for further information (fmhuniethics@leeds.ac uk)

Ethics approval does not infer you have the right of access to any member of staff or student or documents and the
premises of the University of Leeds. Nor does it imply any right of access fo the premises of any other organisation,
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Faculty of Medicine and Health Research Office
School of Medicine Research Ethics Committee (SOMREC)

@ +44 (0) 113 343 1642
11 January 2017

Pritapomn Kingkaew

Leeds Institute of Health Sciences
Medicines and Health

Leeds Institute of Health Sciences
Room G.02 Charles Thackrah Building
101 Clarendon Road

LEEDS LS29L)

Dear Pritaporn

Ref no: MREC16-001

Title:  Amendment 1 - Testing the combination of mobile health interventions for smoking cessation
services uptake and smoking cessation: a factorial randomised trial in Thailand

We are pleased to inform you that your amendment to your research ethics application has been reviewed by the
School of Medicine Research Ethics Committee (SoMREC) and we can confinm that ethics approval Is granted
based on the following documents received from you:

Document Version Date submitted
UoL Amendment_form MREC16-001 1.0 02/12/2016
Questionnaire 1-v3 3.0 02/12/2016
Questionnaire 2-v2 2.0 02/12/2016
Questionnaire 3-v2 2.0 02/12/2016

Please notify the committee if you intend to make any further amendments to the original research as submitted and
approved to date. This includes recruitment methodology: all changes must receive ethical approval prior to
implementation, Please contact the Faculty Research Ethics Administrator for further information
(fmhuniethics@leeds ac,uk)

Ethics approval does not infer you have the right of access to any member of staff or student or documents and the
premises of the University of Leeds. Nor does it imply any right of access to the premises of any other organisation,
including clinical areas. The committee takes no responsibility for you gaining access to staff, students and/or premises
prior to, during or following your research activities.

Please note: You are expected to keep a record of all your approved documentation, as well as documents such as
sample consent forms, and other documents relating to the study. This should be kept in your study file, which should
be readily available for audit purposes. You will be given a two week notice period if your project is to be audited.

Itis our policy to remind everyone that it is your responsibility to comply with Health and Safety, Data Protection and any
other legal and/or professional guidelines there may be.

SoMREC Amendment approval letier ve2 0 Seplember 2013
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We wish you continued success with the project.

Yaurs sincershy

Nt

Dr Naomi Quinton

Co-Chair, So0MREC, University of Leeds

{Approval granted by Dr Naom/ Quinton on behalf of SoMREC Go-Chairs)
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Faculty of Medicine and Health Research Office
School of Medicine Research Ethics Committee (SOMREC)

Room 9.29, Level 9
Worsley Bulding
Clarendon Way
Leeds, LS2 9NL
United Kingdom

@ +44(0) 113 343 1642

14 March 2017

Pritapom Kingkaew

Leeds Institute of Health Sciences
Room 10.38

Level 10, Worsley Building

The University of Leeds

LEEDS LS2 9JT

Dear Pritaporn

Refno: MREC16-001

Title:  Amendment 2 - Testing the combination of mobile health interventions for smoking cessation
services uptake and smoking cessation: a factorial randomised trial in Thailand

We are pleased to inform you that your amendment to your research ethics application has been reviewed by the
School of Medicine Research Ethics Commities (SOMREC) and we can confirm that ethics approval is granted
based on the following documents received from you:

Document Version Date submitted
New_ethical review_form-v3-9Mar17 3.0 10/03/2017
UoL Amendment 2_form_MREC16-001_9Mar17 1.0 10/03/2017
Participant information sheets-v5-24Feb17 5.0 10/03/2017
Consent form-v5-24Feb17 5.0 10/03/2017
Recruitment material-v2 2.0 10/03/2017

Please notify the committee if you intend to make any further amendments to the original research as submitted and
approved to date. This includes recruitment methodology: all changes must receive ethical approval prior to
implementation. Please contact the Faculty Research Ethics Administrator for further information
(fmhuniethics@leeds.ac.uk)

Ethics approval does not infer you have the right of access to any member of staff or student or documents and the
premises of the University of Leeds, Nor does it imply any right of access (o the premises of any other organisation,
including clinical areas. The committee takes no responsibility for you gaining access to staff, students and/or premises
prior to, during or following your research activities,

Please note: You are expected to keep a record of all your approved documentation, as well as documents such as
sample consent forms, and other documents relating to the study. This should be kept in your study file, which should
be readily available for audit purposes. You will be given a two week notice period if your project is to be audited.

It is our policy to remind everyone that it is your responsiility to comply with Health and Safety, Data Protection and any
other legal and/or professional guidelines there may be.

SOMREC Amendmernt spproval lettar va2 0 September 2013
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We wish you continued success with the project

Yours sincerely
(f :
Nl

Dr Naomi Quinton

Co-Chair, SOMREC, University of Leeds

(Approval granted by Dr Naom/I Quinton on behalf of SOMREC Co-Chairs)
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Faculty of Medicine and Heaith Research Office
School of Medicine Research Ethics Committee (SOMREC)

Reom §.29, Level 9
Worsley Buiding
Clarendon Way
Leeds, LS2 GNL
United Kingdom

D +a4 (0) 113 343 1642
0B June 2017

Pritapom Kingkaew

Leads instilute of Health Sciences
Room 10,38

Level 10, Worsley Buikding

The University of Leeds

LEEDS LS2 T

Dear Pritapom

Refno: MREC16-001

Title:  Amendment 3 - Testing the bination of mobile health Inter { for smoking cessation
services uptake and smoking cessation: a factorial randomised trial in Thailand

We are piaased to Inform you that your dment to your h athics application has baen reviewed by the
School of Medicine R: ch Ethics Committee (SoMREC) and we can confirm that ethics approval is granted
based on the following documents received from you:

Document Varsion Date submitted

Uol. Amendment_form MREC16-001_22May17 1.0 23062017

New_athical review form-vd-22May17 4.0 23062017
Pleasa notify the commitiee if you intend %o make any further d 1o the onginal research as submitted and

approved to date, This Includes recruitment methodology, all changes must receive ethical approval prior to
implementation. Please contact the Faculty Research Ethics Administrator for  futher information
(fmhuniethics@leeds e uk)

Ethics approval does not Infer you have the right of access 1o any member of staff or student or documents and the
premises of the University of Leeds. Nor does it imply any nght of access to the premises of any other organisation,
Including cinical areas. The commitiee takes no respensibility for you gaining access 1o staff, students and/or premises
prior to, during or following your resaarch activities.

Please nofe: You are expected 1o keep a record of all your approved documentation, as well as documents such as
sample consent forms, and ather documents relating to the study. This should be kept in your study file, which should
be readily avaiiable for audt purposes. You will be given a two week notice period if your project is to be auditad,

it is our policy to remind averyone that it is your responsibility to comply with Health and Safety, Data Protaction and any
other legal andfor professional guidelinas thare may be.

SOMAREC Amend=ant approwal leter vu2 0 Septarmbar 2013
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We wigh you continued success with the projact.

Yours sincerely

Dr Roger Parslow

Co-Chair, SOMREC, University of Leeds

(Approval granted by Dr Roger Parsiow on behalf of SOMREC Co-Chairs)
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2) Meeting agenda
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3) Participant information sheet
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4) Consent form
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Appendix 3: Focus group meeting minute
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Appendix 4: Participant information sheet (online platform)
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Appendix 5: Consent form (online platform)
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Appendix 6: Questionnaires

Baseline questionnaire
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Questionnaire 1 Version 3
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Questionnaire 1 Version 3
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Questionnaire 1 Version 3 n
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Questionnaire 1 Version 3 n
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Questionnaire 1 Version 3
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Ouestionnaire 1 Version 3
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Questionnaire 1 Version 3 =1L

UMNIVERSITY OF LEEDS
duil 3 asldnsdwdadie
31 amldnwwidefiowiale

. o -l - -l
| |T'ﬂTﬁHﬁHEI‘.‘IEI'JT:lﬂ'r’ﬁll"f-"lT'r’ll'ﬁ'r’EI“"IJJ"IT‘.'II.EHEIW.NEI{.H'H dndas srllnas
sawld idudy

|_| Tnidwilafefenainody - sadennauuazTnath-ean v

| |T'n e fefenurralnndr-aen Téyiniu

32 mwnlndwilefiededmesraniall

|:| T |: Tadls

3.3 amil - defearauuintdwlfilefiovesnmuaoudlnu
LI'HE’IL'FI'EiH‘iE’.Tu Ll'.'ﬁ‘qm”u Fuaendl

ﬂ Flafacnis ﬂ Leeltian

34  amlfllunsuwdvaewlsil (instance messaging services 19w el iadn, Whatsapp
iMessage, Skype iudu) uninsdwfiisdevesgmunoudine

= r r e e =
D'ﬂmr.ﬂﬁmcm D .':'f'qm'n Rz T
w & r
D Flanfase i D lanplfiay

= al - = -
36 amlfuawiiferdeafugunin uulnidwdnfinvasn muaoudTau
& P r e =
|_|'HE’IL'F|'5J$1E’.IH Ll ik Tuezad
| st | e
alafaznia lieeldian

- a = . o
36 aulduswduy MldAmdeatueummn uunsdmfilefovesquuaouding

-l
wiafl 11 97A 15

Health Intervention and Technology Assessment Program 172|Page



Questionnaire 1 Version 3 n
L

UNIVERSITY OF LEEDS
ﬂ'ﬂmmﬁa‘iﬁu m'.'!'qm"ﬁ Fuazadl
I:l dlalaznfs D Lnoldian
37 Tamedsluudssii aaldnrdwdafiovasngm wnusinn
Ll Ll T J Ll Wi
38 Temedoluudiaciy anlfindwdadoraqalumainuniadounihde wisudln
1] 7T HIN W

o wer e - war
30 Temedsluwsssiu 'ﬁl".'lﬂ"ﬂﬂfﬁ'ﬂ'r’ﬂﬂﬂﬂ'f.Eld'-'lllf'.ﬂ'ﬁﬂ"l'ﬁ'lh"lh":l'ﬁ wkA I

|:| D Tz :| D W

-
winfl 12 970 15

Health Intervention and Technology Assessment Program 173|Page



Questionnaire 1 Version 3 n

UNIVERSITY OF LEED:

- - F] 4
AUV 4 NERATIUATIA IJF!'IT"J'I.'F FLECHITEERBEGE]

Azt X addudasdhsavfisnenuduwinnfias azumavdaeeeaniduei lwsasdts

a a - a
fou grmaneflanizeiufduasnasadmaie Wun Dot odr oo neeus Tai athetad dud

Tadimu o 1 2 3 4
i a0 E3 E3 = =
I.ﬂlm?-LE[i'_EILL'r'L<17 ey |Rausendmiz| 24 adinfow | 23 nfmda 4 aRiwlda
tasat Flaf alanf
i - F & - Fl
2. iiennaufnatadion 1-2 Rl 34 fin 5-6 AuMNTIIM [ 7-0 fusnmsu | faus 10 fu
- R . F _ e _ &
umiinuavan TeodThludigman tem | aesaw W% wisTgaiuly
—_
wiTlTEa T waE
drlreyi Rt d i Fod laownu fla 1-15 aszday| 2.3 nnday | 354 naeflay/ |45-7nseflae 3| 7 aveday
= = &
v d tunad fhe fulszanoavitlsdadi wis VoY IR 1-1.5 11% 2w 4 2m 4 wamiuiy
o - . B &
e lLRund 1w willes wadnaa nad 2-3th Y L% L Ul EETIH Ll
fiwel tnaTa17 40 #a% AuzurwdTls dadh
X ol FEE] - & ] ] E3 ~ & e
3. Uapnfndpdlannuded 4 nazdas I Thwman | dasndufow | Rauazas: flafazedy | nadl wiaday
a_aF F -3 [y
1 niomdial 3 Doty EHI Nt
rl o - L o - - F3 u = e - -
& Tudrniadlindy fvavninfoilainn Thwmmae | dasndufow | Weuazas dlr iz | vl niafiay
- I -
wuimalleurengangld wnnwid Gy I Nt
fiuluuda
al a - - & I F3 [ = e
5. Tt liudy fuanfolsinatlaid Thamae | daondufiaw | dausents | #lawfazed | nadh wiaday
a a - e -3 Py
MEmnuaATTRehmulnd Wza e ud EH Nt
vl m
SIEHE rgltH
) a a - - ] ] E3 - = e
8. lugrmibalfiuds fuanfolsfinmdes T | Weoee | daondufiow | Gausends | #lewfaeeds | nadl wiadoy
- <l - s X -
fugTiuflunawd vizezidduiu £in BrfI T 1k
- - -
sUUAE WiEnERENATTNANEIA ATRN
wika lwAuTe s
- ) a i a ] ] E3 = = e
7 lugrmielfindy uapdesliauiantl | leoes | daendufow | Aaueses flmazedy | Nl wiadfay
- wm a - X -
# Tnsmiadole Wamanadldiun: F AT LiielH
uaduaditeasinadug il
F] =) - = - ] Pl E3 = = - FE]
8. ludrmiaiifiudy duamfplinaly Thwmae | dasndufow | deuasad dlafazeda | vl niadfiay
- o - - Py
arrmdTIdTufn e Tk lufwisuan I Nt
A Ee g TR E T rltigh
e F e e & - a
0. A msaanaauiu et uuadeg Tdvnean v walarst wandfiadnlu
- Fi - N - & ol e
lunariam s e wnsatl dinduluifind wrrniniifiue
- &
10. e uwned wiaynsnmmamounnd wia | Ldeose CHETE wadindnlu
Fl a al = = & . ) s
vianlmizan@fdaansnndy vl dintululnnd wamilaTiiue
. ] -
ledansRugTreasgmuasaly

il 12 97A 15

Health Intervention and Technology Assessment Program

174|Page




Questionnaire 1 Version 3

al -
HIufl 5 qmmw"&"m

r
AL EE Y
Ty wilwm nds
T Tgmalunadudnioe
T Tgmaluntsfethwae
Tdrildamilumaisatunn
Tl
IRELTELINER
FrdriiTamlsmeid wislafahdomas
FrdriiTamlunrsannd wislafadoeuenintae
Trmdrddamiluntsainh wisladadd e unan:
Twdrddamilunisarnh wislafatdneweiadun
= &
et wialaFadhdhonua il
- al - ' 1 - & n - e
fansrufvndulsed (ww dene SowwiaFe, Womth, fantralussauad #w3e
nanTIHEIaT)
e - al
Todrlliifawlwmahfsarmitadelasi
T Tgmlunaitfiensufivdulsduimtan
T Tgmalunadtfinassufivnduylsdiens
Tmdrildamlunsirfanmmuividudsshadamen
- -

T hfesaTanddsl zed s
grntTeutas § et ilauieaa
T s amniulasnTae il
Trddanmadutienisanridsunedndmian
Tl ainhenieaarllane s wnan
Trddamaimhenizaarilanedrathann
TdilamaimhenTaaanrldmnadraltaannd an

L]
fNaRAfE / aTedua
Tl fandsndnaniadumh
T iEninadrenTafuetuintan
tdriEninadnentefueimwaen
Twdrfindnadnandaduedatraunn
TmdiEninadanTetnehalanafian

K !

Thailand (Thai) © 2012 EuroGol Group EG-50™ s 3 trade mark of the EuroGol Group

|
wufl 14 7R 15

UNIVERSITY OF LEED

. d I I T | - P J
.|.'.LI..'?'|E|=1-'I‘:'.TE| ﬂ‘if.."lﬂ"l.ﬂ'ii-!'r‘ull"ll B MW DIAAWEEY LWEITa AR 'f'l']'l‘.'-!FIUR_"d."I"IH'LEI{ﬂ"IH.'I-:'?Ik'k H"Ifl'l’ll':l"il

[ Ooooo O oooo Ooooo

O oooo

Health Intervention and Technology Assessment Program

175|Page



Questionnaira 1 Version 3 ﬂ
UNIVERSITY OF LEED!
gun AT
A TIHARTIN 1S
. ¥

o mamanTurhgraeaiisnd Tl w il — 100
- e & - . c
L R‘.ﬂﬁ?'ﬂﬁ'f.ﬂ"}‘\u WLETAINE 0 D9 100, -T 95
. Y . —— %

® 00 WHEDT EIATHETER fURITUARYEIVIL -t

. o =4
o RUTHAY BEATWLERER A0 TNARUE TR, - 85

1 -_— ——
ad & " e o —::— 80

*  FIATIINATE X URAELNELHE T:]_;TIﬁ_’ﬂfl"lW‘ﬂEl-fT’i"H.ﬁHEﬂ'lJ .ﬂ.HTnH. —_—
= 75

& - d 4 " R o

* FEu ﬂ?f‘.&"l'lﬁm‘]l.ﬂ'i'r’ﬂm gl Gty et .'TLHEI'I.T'IEI'[H'_'EIJRLHEIUJJ T
& -_t 70

fnenad. =
—+ 65
—— 60
=+ 55

TR =4

FUATWYaIFIRLE TR = —
2 — 5D
=+ 45
—]— A0
= iz
+— 30
— 2L,
—— 20
aQ 15
— 10
+= 5
= 0

FunTHLE m
FIAATARR TN
Thaiand (Thai) © 2012 EuroGol Group EG-50™ is a frade mark of the EuroQol Group
P'i".'ﬁ' 15977 15

Health Intervention and Technology Assessment Program 176 |Page



I-month follow-up questionnaire

Cuestionnaire 2 Version 2 ﬂ

UNIVERSITY OF LEED

lasen1s3985 09 “MsNaaaulssanT HaTaInNNSFIT A IUHY

[

afan1Isul

ahlb

Insewnila MSIANUWILAENTS aaulald NUw3

L dl =
LU USADY 2HlaA 1A%

-1
FTLLR-

o L e o [ d oow . -1
mﬂuaaﬂqm"lmmmﬂﬂu snlamnTaoduria 30 1 NUIIHVEATIUTINUBARABY
El P o e Kol g g L w . . =
wuusaumamaliulasintsien wwuseumunatedmaranus 37 98 wiinde 4 suas
= o v o N [ csa A o A
1) WERNTINNTTEULUNT 2) Uszrunisstluariutenusimsiniawfiane 3) WHRNTINATAN

A - | o - da
E);'J'"I'I-"l‘.iﬂl.ﬂ TEIRNLBANETaa 4) F_1| TIWE IR

&, ,da a .

LL]J'JJEl’ﬂ'JJﬂ"INm'EL‘]EI‘]'JJT:H“Im 20-30 mmummﬂu LL'JJ]JﬂEI]Jt'IWHu'lLIHNﬁH'J'EIﬂﬂ mnqm'lu
= u w a . = o e - d aw
Er:ﬂ".lﬂ.luﬂ"l'iﬂﬂljﬂ"iﬂ"lll'ﬂﬂll.ﬂilﬂﬂuﬂ F:Euﬂ"lll"iTﬂLElEII"I".HHEI'LIFI‘TFI‘WLJ'IJDUU“.H gfnalsfieny nuTan

= T = ne o - = o |
'JIEIFI':I"IIJ'FI?mﬂlﬂﬂmﬂﬂﬂ'ﬂEI'I"I'WI."I"IJ.I'H"IHFI’.I"IH‘TN.I.'I'I'F'I"J"Lll.ﬂﬂll.\"lﬂ'ﬁuﬂ"ﬂﬂ“ﬂﬁﬁuﬂHHimﬂqﬂ

n

= v & - - w Ll a
Duuﬂﬂ‘.i’.lu‘ﬂu‘Lﬂ ﬂﬂﬂuﬂﬂﬂﬂﬂﬂ"lu“m:qﬂ Ln].l"}lﬂ“ﬂ'}"i”ﬂﬂuﬂ:ﬁ:l”uﬂ'ﬁlﬂﬂl"ﬂ

a:_\l.na"mm“wnaﬁﬁuluﬂﬂﬂmﬁ'ﬂ

[ o owe ' o =3
Taus WYTWN lwausula lumsRausU URa LT U

v oed o m a
Tum iy I.LIEIﬂ'ﬂ'.iﬁﬂﬂﬂﬂ"lu".fﬁL'F'I'.’TLIT.IEﬂ".I"IN

oA, P O L v s o
1.ur11€l-l11'|’]"|'u-lﬂﬂ=_lu.llﬂﬂﬂ'iﬁ‘ﬂﬂﬂll'ﬁﬁuﬂ'iTL'ﬂﬂﬂ’ﬂL TLiﬂf:q.uaﬂﬂ?ﬁﬂﬂlﬂuﬂlﬂu

AITHUAT

w
v 191n 10

Health Intervention and Technology Assessment Program 177 |Page



Questionnaire 2 Version 2 ﬂ

UNIVERSITY OF LEED

. ol = o
EIUT 1 WOANTIA I"I"IT%LI].‘I‘HT

a o, o 2 =8

1.1 Tugiag 7 0 MHwan ﬂ'mguqnnﬂummuﬂmu
0w
1-5um

NN 5 ATl

o a s a 4 = - s
12 ok uwﬂ'ﬂuﬂ‘s:mqmwmmuq AT {'l-lﬂf_lﬂ‘]"l'qn'lu]

u L]
o w - . v
gutﬂuﬂi:iﬂqmu | guwiug AR (leaundimaiu)

d , ow a w g , . -4 N a
13 Tasadosaiu qm‘lﬁhannmmmguﬂi:mﬂmaq da'lilit ihalTnaurinls szyswau
[mn‘l.;]gu'ln"ﬂ'snﬂﬁw':mﬂum'u 0)

dd o . s
qwiﬂnammﬂhaﬂu (WIusiaI)
o . m
UNTUTULED (HTUEADIW)
&, ms
qw?‘lﬂﬁﬁ (ATadiaIw)

a e r o a e & . mr
nanAmnsinguans) wiw am Wi (essnudadu)

LULUTz I RTALA TN THLTITEIN I RANAR AR AR (Fagerstrom Test for Nicotine

Dependence)
e =l Lo | o
14 FFLLWEI\I'E'JJ'J:'I“"SIJ']HHTFIH'HJWuuﬂuﬂﬂuﬁhu‘]uuﬂ‘“'I-l-?
o o
.ﬂ"IEIll.'l-l- 5 WM MEIWu
= we o
G- 30 WIT VaI9e
1 "N
31 - 60 WM MadRu
. a e o d
WIATIT 60 WIVIWRINW

s a . o dda - d
15 AMIENNTEIWN T2 H‘iﬂﬂ"i].l"lﬂI‘?l‘l.Hll ﬂnnmg”luﬁrmuﬂﬂummmgﬂqﬂi v T5a

mweuas Tolaoas?

w o
wHv 210 10

Health Intervention and Technology Assessment Program 178 |Page



Questionnaire 2 Version 2 ﬂ

UNIVERSITY OF LEED

s
Tails
o . & a . = =l
16 qn'imulﬂmﬂ‘lﬂu nRmARILaRENNNER?
u':uuiﬂqﬂmﬂut#‘u
=1
WAL
o oo e o
1.7 ﬂnﬂﬂmquqnﬂuﬂ:nu'm?
. me & g .
10 wrusa7w winlasnin
11 - 20 IIUABTH
21 - 30 AINABIN

. m -l .
31 WTWR BT WIDAnTT

o d e wod , 4 a w
18 Fgmﬂﬂl{“ﬁﬂ :I"I"iﬂ'.l.'l-l-'ln"l'l-lr\'l"li".'l'[“dll'iﬂ WHIAUUEY WA %’].IIJ"I'FI AT NIETNIARET EI T .I.'ﬁ

a N
wra'li
S,
Taile
- ) oy . = -
19  amdeiguywns u;ﬂumu:mwﬂ’:ﬂmnau‘lummmqﬂmmﬂmh?
s
 ails
a o o = d a .
110 ludre 1 Wownsun Fgmnuﬂmmum:mngﬂqhmiﬂh
| 1ae L i

El o, aowe & d a .
111w 1 @euishuan fgfu'lﬂﬁnﬂma'lﬂfﬂuﬂ'man'u'wmm'lu

oo -9 o [ [ 1 I ]
AAUALANYNS lusomuwenuna 1 Viiler Tsimau
& = = at . e
apFETTRlafe e nanndT wisls snFuee 15 1yilar Yamoy

w
w3 a1n 10

Health Intervention and Technology Assessment Program 179|Page



Questionnaire 2 Version 2
lﬁ'ﬂ’lLaﬂl{}ﬁ‘ﬁ‘ﬁﬂcﬂ'uq T Male
ldmaumndmaien (Tadweayulny wia na 39) W il
mosNMANYRT 1600 151 Lails
\Anshomees (WaRw/amlTnasgusion ) A Ll
add [ [ .
Iaug =y [ Ll

a
LAEW)

E-
821300

=
3
=,

t

5 e s =l - . |
1.13 T]J'J'HT:'J:‘IH"'ILHﬂﬂﬂ"Il“fI"I:'IL'FIﬂLIlJ"IE'.I.IBﬂﬂTﬂHTﬂﬂﬂﬂﬂﬁﬂﬂmdﬂﬂluDﬂ

= - - d a -1. w o =l [ |
INTIENABTMTALNNGY BIaAuyWInTa lAnauY»T L 114 | il
a et . 'ﬁ o = A I ]
IWTIENAATUZANLE LT LATEA NIIA LB 1A L 1% | il
- = 'ﬁ'l,.l. . = = lﬂ I ]
INTIENAATUZANA LU AEUAIY UAuFY Wanals | |14 [ Lils
a =
AULAL
=2 & = a ¥ wod =2 & [ |
IWTISEEINETAITIHLTY (W2) nIdIRuANLNLTY L 115 | il
=1 Lome = e . = I 1
mnzuamsewlinal wawia nszaunszae il | | | il
mnT
e limanndieyas L 115 | il
N a =i "ﬂ 1 e = [ 1
INTIEARTALT WTIRGUYNT 1BW aulunieun® e | |14 | il
AUGIN

w
v 4 210 10

UNIVERSITY OF LEED
:1ﬂnau
| Laimau
:1ﬂnau
:1ﬂnau
:1ﬂnnu

a g o - . a el el r
112 Tugaa 1 mﬂuﬂmmﬂqﬂuﬂngﬂqﬂﬂmﬂm:u:nmtm‘l.‘s (Ilyaszysnen Jwala il

imay

Limay

Limau

Limay

imau

Limay

imau

ﬂ

Health Intervention and Technology Assessment Program

180|Page



Questionnaire 2 Version 2 ﬂ

UNIVERSITY OF LEED

iz fluauasEu e Q‘J.I'Plﬁhlﬂ"l'llﬂ"'i'b'n"l‘i %'I.I'IH'.TEILI | l'ﬂ | 1“1'1‘3 [ Yimay
2 -
mMIRULERNBTOH
a

- a = a . w A .
1.14 Qmﬂmmmmmngﬂqmmﬂu1 wRawtawimaalal

| dimars | Masipanns

e £ a = . . = = e =
1.15 's:ﬂum"mmlilum'sl.ﬁmqhwmf_i'mﬂul.m'lm an 1 o 10 (1 WA T=ALATIARI LS

a = =1 e £ =]
vagmgn 10 ﬂuﬁumu'ﬁ:ﬂum’mmlﬂuﬂﬂﬂqﬂ}

. o a B T - o
116 Tlwamyi aawfudmowzslidudmonudannamais Tnon
= oy 0 2 o o e .
1 wanun FlthNl.HWFl".ltﬂU"l-J’.I-Jﬂ'LI'iJElﬂ‘Tluﬁ\'lﬂﬂT]

] = I a '
10 waneoa FLEH.'I:%.L'?‘I".I’_IEI L U AU aR TN nE T

LR REY 112 3[4 5|6 7|8/0]10

o, d, 4 va . e
T,L'llz".'l"lm‘fﬁuq“‘iﬂﬂlﬁlﬂﬂﬂuﬂﬂﬂﬂﬂﬂ‘]ﬂuLEh'Jl.l.ﬂ:'F'l'lL‘iﬂll

114

v o ™ = = = . 3
uuum"ma' FI‘]WHH'THWTHLHEHwﬂﬂ‘i:LEIﬂl{HﬁS‘lﬂ LEU E

ad = o o
1 ]I'l"l"'ﬁll.ﬂ'ﬂ-ﬂ.l‘_'r'l’l LIRTA Eh'lﬂ"l':l'gll L.! Lk}

vow, d - o o

iL'll-E".‘I"IL]FI‘]"ilJHFJ"IEI"HJll.'lLﬂ‘WE‘I.Hﬂulﬂﬂﬁuqﬁfﬂuﬂ'ﬂﬂu LT
5 o 5 o

ﬂWTH"lNEU]{Hﬂ“ﬂmmTM MITAAATITIULWT WAy

o -] w
wyanyw dudu

v e o o w d [
uu‘la‘mm'smuaguﬂnﬂmnhﬂmnﬂﬂ HWaU MATE

= =] N o
.l.'lnlnﬂ"l AN L.! Wi Lﬂ WEH TR

= o, da ™ v O g o o fl‘_‘..qq
LARTT ".Iﬂﬂwﬂﬂﬂuﬁ:ﬂﬂﬂﬂﬂuﬂﬁﬂmﬂﬂgﬂﬂ:‘lﬂ FAFRUTY

“ o, o - & 5 a g A ar
| ﬂuﬂﬂ‘?ﬂﬂﬁﬂﬂﬂgﬂq“ﬂﬁiﬂﬂﬂuﬂ IR WILRY | | | | |

w o
w597 10

Health Intervention and Technology Assessment Program 181 |Page



Questionnaire 2 Yersion

e L=l [ -, & -
117 Iﬂ':'ﬂ1:1_1|'5:ﬂummuuhﬂuamumimmmn‘lﬂu Tath
= T ' [ ) e .
1 wansm qfﬂ.m ulaflue i niudaanudingn

] at o o,
10 wuBo ﬂ‘fuuurln.{lua AR AUTanTINRINETY

UNIVERSITY OF LEED

ﬂ

FOTMATTOL 1|2

=] R a o
'I-’I'Ii"lﬂ mzﬂﬂ‘ll aun Ell‘flﬁiﬂlﬂ'iﬂﬂ

[t N . o
Aaaulainma =i guUMT

=) w R . o
'I-"l'li"lﬂ mzﬂﬂ'[ﬂ El) qmuulmﬂﬂ‘ :‘l.lm:'l.ugqu.i

/ - [ r X l}
1’11“1‘]' mﬂH‘luﬂuﬂﬁl W7 TWR ﬁ'f'ﬂ‘ﬂh}]'ﬁﬂ ﬂ' muul‘i

. . o
m mazla FUUWI

w2 o ak . . o
'I-’I'Ii"lﬂ mzﬂﬂ l ﬂ'ﬂl‘il{l]"lﬂ} ﬂ'ﬂul 'lll-‘l.‘i".l"li"ll| m‘iﬂ.ll ELI ]-.! Lkl

a_ 4 dd 4 d ™ ot .
WML uq“iﬂﬁﬂﬂfl'm'ﬁﬂulﬁﬂ‘m ﬂfﬂl]'lﬂ.“‘]"lf‘lm

. o
azldauuns
- L]

d ¢ v o a ]
mnqmrﬁuﬂunummmﬁmwﬂuﬂum‘sguqm i

[t N . o
dulvhaaezbiguums

w o
Wi 6210 10

Health Intervention and Technology Assessment Program

182|Page



Questionnaire 2 Version 2 ﬂ

UNIVERSITY OF LEED

c o a8 a . = o
"I1Uun 2 'I"I"I‘SJJ‘S:I.Ll'l-L'I]ﬂFI".I"IlILﬂEI'ﬁ‘]EI‘I.HFI‘ﬂLl'Hﬂ]{HT arnlasanas

T = - A A A /
2.1 aaldsudannundsrinuiniawinensvasnanalasan e Uauus
laaelaTuian
s R &
1a7u uaz 1 A5
el R &
187U Tua: 2 AR
. e [ L . - =, o
22 ll.ullﬂﬂ:".lllﬂ‘tﬂ.ﬂmElﬁHTEILﬂﬂﬂ"mtlﬂﬂ‘ﬂll 151;11m'|.ﬂ1m~nuunm1qﬂ
ABUNTUETW T
AEWTIMETATTIE I
ApwruewI i
fiauuan
Lineilagdanii
Lﬂﬂﬁm"ﬂﬂﬂmwﬂﬂmuﬁw
W o e e o o [ T ,
23 auldsedia/urTianu ’1.1J'|.1npdﬂgm.‘m‘mu 4 namiaminoudlnu
i s a - e o a -
LinpssonTausionmaulay nawldTuay

| ey v d o gy g
sadanIn s aaTuutaaTunawldTy

. . = o . d ar i
sadanTawr e amnianunaulaTy
. - w a A - o
24 llwayhaaswdfudmmzelidudmonudanamdn laon
= . - o8 o s .
1 vanana qm‘lmﬁuﬂ’Juawuqnwnmwmnn’ﬂ
& e - as .
10 wanee F_!EuL'l?I"LI-ﬂ".Iﬂﬂﬂﬂﬂﬂﬂﬂ'].l'i]ﬂﬂ‘l“luﬂ\'lﬂﬂ"l‘]

Toa17 1123 (4|65|6|T|&8|9]10
darmaisulduerfiniduastils

darmuisulasuidaan mﬁ’:ﬂ'lﬂﬁmﬁnguqﬁ?lﬂ
darmuiswliuiirrudusunniull vis autﬂuyuuuﬂ‘m
Tl

o - ol - -l
1Tum'|uﬂw‘l.a*muuuﬂﬂgﬂﬂlﬂuJJﬁ:TLmIﬁnmﬂﬂmpﬁ

d -~ & - ol - ]
darmuisuldTiniealfdundia TALHERLELRTIALRALE:
AuluATaURT

- . P -
1Tﬂm'|uﬂnu‘l.ﬁ*mmmm‘ﬁm'lﬁuumnquqm
= e - - .
fudnamisinrivdennufisdeefiudan i eien
TAmmTiluewing

w o
wWHv 7910 10

Health Intervention and Technology Assessment Program 183 |Page



Questionnaire 2 Version 2 ﬂ

UNIVERSITY OF LEED

gun 3 wqinmmﬁuﬁwéﬂqﬁduunﬂnﬂaai (Alechol Use |dentification Test: AUDIT)

" - - -l -
Frnuziin: T aalus nJannummmﬁmﬂuimmﬂﬂﬁ;ﬂ ﬂ;fu'm&uﬁﬁmummﬂmﬂm 1 luusa=da
o - A e - - -
Ay grvwanefaaTessuniduaan aaaﬁqmm Tatur e o enln nazus Jed shetlnl dudu

Fodrny 0 1 2 3 4
1. qfu.ﬁ:u grianuiedls Lheeiay  |fauszaimisl 24 afwiadion| 23efwe | 4ATWllde
palipl el alad

2. ianmewifeatadian 12 f 3470 |56 AunATgm| 70 AaneTge| #dud 10 Ay
amfduen Taoftlufesdy diana | esgm | aness el
wiladediu wia

il lfudes tu Sof o §la 146 awllay| 23 nefley | 354 nwidley |457nmdey 3-| 7 nasnilay
o naf 4 futlzinowilseiu wie | wsune 11510 21 4979 4 Tiedlyl
flaeilAumd s walles madves wad 2:3th AT % W% v UL 1wt

Fwed e 40 B0 fandTmanaails et

= = a P F3 - - - P = - -
3 ur:;um.:mm‘l.mﬂmmmuuiriﬂﬁ:ﬂmw. Thwose | Tepndufew | RausmRR flaiazni nidu wiafay

W wiammdian 3 Onduly feAil i

4 Tutwildiud ﬁﬂaﬂﬂﬁ.ﬁm"tﬂ'{qm Lheeae | dpondufew | Fousced: | dleiaced: i wiadiay
WL aelalanan 'rr'n--.q*ﬂliuJ wlet 'I-'nﬂﬂﬂ‘t'll.'lﬁ 3 A=Al qﬂi*u
ftiludh

5. Tuthamildfud ﬁﬂaﬂlﬁua‘lfﬁﬂ‘m‘lﬂ‘lﬁ Lheeae | desndufew | Feousced: | dleiaced: nrri wiadiay
ﬂ1ﬁqﬁqm151:fnmuﬂﬂi lﬂﬂ:ﬂ‘mu"‘j u# A=Al qﬂi*u
1d ugTILHD

6. Tuthmiladfiud ﬁﬂaﬂlﬁua‘lfﬁ'ﬂ adaa Ty | Weeee | feenhiden | Feuased | dlefaced i wialdiay
#u Frilunew iReaIgdTin 330 AeAl N
mund wisaauenm e mi

wEn luiefrhen

7. Tuthawildfiud ﬁﬂamﬁua‘lfﬁ'q adinlal | lemen | daoniudau @auazaf: | dlefaced naiu niaifiay
# TnamwimaEnls lfLaJmﬂﬂm‘La"r'nma & A=Al T
reeaadlly m:ﬁqmﬁuqﬂnh‘h.l

8. Tuthamildfiud ﬁﬂaﬂlﬁua‘lfﬁﬂm‘lﬂ Lheeae | desndufew | Feousced: | dleiaced: nrri wiadiay
manToilFE L Are T s fufian A=Al e
mﬂ:’hqm‘l.ﬂ‘ﬁnqﬂ Sigih

q. ﬁ’:qmmm'mﬂuﬁu wetdiuneduds LhAeLae e ualale e finduln
Lfluum'mmﬁ:uqﬁ'm aanaaniatll induludfud daamilliud
10. widiwwmd wiayesnamamTuwnd wis | Lieoee Rt wefinduln
Lﬂﬂm“qv.'m anfimtesusnsrande vandu induludfud drmiliDifiuds
luﬁumiﬁummqmﬁn‘m

w
WM 8210 10

Health Intervention and Technology Assessment Program 184 |Page



Questionnaire 2 Version

. = e
#iun 4 TN IN

U EIGELAN Y

i lum adn

o unrnfudmiae

Ao lwnafutbhunans
dhwihiifornlwnafuaihaann

el

NTRLAR LA

dmilaiTymlumsenni vislafadhdoauss
Fwddtomlsnseuh wislafehdonueninion
dFwddtomlsnsewh wisladedomuanhuna
Fwddtom e wislafeddomuaeatann
Fwdewnih winlafehdomus e
fanTrudvduds g viham, Gowmbide, dwim, fanssivatouas via
fanTmEIng

dd Ty lumah ATt

s ity e fienssiv il sssatas
ddhitomlenmhfisnsmituduldnhuees
dwihdTamlsmafanmaiuiulzheiann
Fmdhfiensuiivwd e

grmadutae f armTiauads
dwildiinmniuthewiaemllsunom
dwdhiismaiuheriammilianeduantae
dwhdismaiuheriammillanednlwnma
dshdsmaiueriammsllenadamann
ddhdsmaiuherismmslianedie F_'I"Idmf'ﬂ-"lﬁ_!'ﬂ
N HEUH e R S HE I bl
ddliEnianinmiate

i Endianinevisfueismian

i Endianinanisfueiihunema
dwdhEndianinenisfuehamann
dwdhfEnianinenisfaeie mamﬂﬁqn

Thailand [Thai) & 2012 EureGol Group EQ-50™ iz 3 trade mark of the EuroGol Group

w o
WU 931n 10

UNIVERSITY OF LEED

e o o = = " e T o ey
Tuusaziate ﬂ;mmmmmmu ¥ paluteafmiey JHoatedag mmnuqﬂmmaamu.m;u wnmge

Ooooodno Oooodao Oooooao Oooodao

Oooodao

ﬂ

Health Intervention and Technology Assessment Program

185|Page



Questionnaire 2 Version 2 ﬂ

UNIVERSITY OF LEED

ey
IIWANEe

WTATIHER TN Y

. . . -
. lT"IEIEI"i'FI'I"]T‘I'LI".‘I‘WEpjﬂﬁwtlﬂﬂmuLﬂuElﬂﬁﬂiilu‘iuu_ 100

e Fa as = . = E
*  FNAIRFUATWUNHIAUAILA 0 o3 100. 95

= o d = N E":I
® 100 VAU a"llm'l’-lﬂ'l"lﬂ"il FIUATIAARTEIVL

= o o .
0 MUNED SFUATHLEVER FTUATIAAAYEIMT8 83
1 —_—

. A P . , . o F 80
*  yFRTEInING X uua‘mama‘s:qﬂﬁgmmwmmut'ﬂuﬂmﬂﬂmuu.
75
& L e .d o . , d d
*  Fauu 'I"I'!'EIL"IlEI'ﬂ".ILH"H\"I'F.'I|ﬂ.ﬂ.ﬂmI.'F'I‘.iEhl'iv'nll"lﬂ11ﬂuﬂLﬂﬂ‘luﬁﬂdﬂlHﬂﬂu

. & 70
AT,

- v &
Er]l TN Ehlﬂ"‘l'l-l:l.'l-l-".l uu =

L P et T e hH}-’iH-||||||HH|-H.-'|III||

.
I"!.f‘l"ﬂu.tl'l'l I‘ﬂ

LRITLE R S ETIRE

Thaiand (Thail © 2012 Eura@ol Group EQ-50™ iz 5 frade mark of the EuroQal Group

w10 910 10

Health Intervention and Technology Assessment Program 186|Page



6-month follow-up questionnaire

Questionnaire 3 Version 2 ﬂ

UNIVERSITY OF LEEDS

- o e a o D .
lﬂ’iﬁﬂ’]i’l"ﬂﬂﬁﬂ{i“ﬂ’ﬁ?‘ﬂ@E‘Tﬂfl.lﬂ‘i%:ﬁﬂﬁﬂa“llﬂﬂﬂ']'ﬁﬂﬁ”llﬂﬂ’l’]&li’ﬁﬂ%

- @ A e . a =, =, = @ o = =l
lﬂiﬁWﬁ&] anaaanNIITUUINIILA ﬂfLLCVﬁ LLAENNI6 R mblﬁll,a ﬂfl_rrﬂ']f”
[ =y =
HuUsaumay aﬂ“ﬂ‘ﬂ 6L1aaun

AT

munasiiamldsutaanuainlassnsidoduluud 6 tiau fvidvreanuinioamaay
= = o =y o o & ) Y '
Ll ﬁﬂﬂﬂqwlwaﬂs: L?U'LJ\IQ‘S\‘JHW‘S']"HU Ll']J'LJﬁE‘]Jﬂ'—HJuﬂ‘i:ﬂa'LJW']Uﬂqﬂ'WJ'ﬂJT"lJJ@] 34 13 LL’]J\‘JLﬂ'LL 3

d7ufia 1) WOANTTUNNSTUURS 2) WAGNTTUMSANFTIWSaLATasAULaaND3ad 3) AN IWT T

PR .‘Y’L lew P . ."‘L. . - ‘“1 1o = ‘1 '
wuusaunuildadszuim 20-30 wifilunisaey wuusaunuitldddansagn winamly
gzarnlumsaaudranutaladanils qmmm‘mLﬁaﬂ'tﬂmauﬁﬁmuﬁ’aﬁu'lrﬁ’ atslsAany Auidy

S an*mun‘gmﬂﬁ’qmﬂ autadiauenuanuasi liasudalwauwddodan ME{JJ'H'SH[ﬁin

2

=i @ & w o s =
ﬂsallai’l'i'ﬂ_l'i'lll‘lﬂ‘il”lﬂu']_l‘l_lﬁﬂUﬂ’]&lu’i]:(q'!ﬂLﬁu‘l’llﬂuﬂ’l’]&laULLQ:‘\]:TNNH’]‘SUJ'?ILH{I

ﬂi'ay.admm"waaﬁﬂuim'mﬂu%”ﬂ

a
=1

al @Uﬂmﬁﬂ'bﬁﬁlﬂgﬂ’ﬂ EVFIEIEY Elﬁlfl/{\ﬂﬁ FRAULUURAUDAW

Tus CRESTISIE sTnsemrinvinuldziassutaanny

lunsdlfiviuldsuasinsdwnildadassutanny lWsaszuiwasinsdwidualdly

NTaAAT

HEEERENEEN

o
AU 19109

Health Intervention and Technology Assessment Program 187 |Page



Ouestionnaire 3 Version 2 n
L

UNIVERSITY OF LEEDS

al - -l
#un 1 Hﬂ!ﬂ'ﬁ'Tllf‘l"lTELll!'l-'lT

- o -l -
1.1 w6 LABw Arwan ﬂ_ﬂqguwﬂ.ﬂ R IUANIY

m Oy
|:| T-5u7%

|:| AT 5 UTH
o - -
1.2 Tuatza 7 3 sk qmq_{uq'ﬂ'ﬁ.ﬂ'ﬁ‘-ﬁ"m'ﬁﬂm'ﬁ

| | Oy
I:' T-5u7%

l:l AndT 5 4w
-l = e - e
13 auguynidwlzdmnimintaentmndi
L] guidulzdmniu | guitapndnaTi

= e e - - a = - oad & e
1.4 amlfuinduefngulziandindomisly dgu guuTnsiiwdedi vie Anfdads
wnlalgu Wngendmandu o)

q'ﬁ?'ﬁr-lﬁ ATTATTITR (MwsaTH) D :l
q‘a?'m WAl (T D :l
q'ﬂﬂh W (A i a27%) Ll J

CELHE b T Euf] W Ern A afeande iy D :I

% 2970 8

=
e

Health Intervention and Technology Assessment Program 188|Page



R N B O

L1 O

S =S O B

L1 O

1.10

Ouestionnaire 3 Version 2

WULUTT R TR ALA 110 TR TI8IM TLANA AR TRIAA L (Fagerstrom Test for Nicotine

Drependence)

-l e bl
amdsguun UL Annaua ek nuLdTak?

— r
31 - B0 UV VIBINU

R |
UIAATT 60 WINMEIEAYL

- - r o gy = -
AmiEnnITzIRATIL niedwnnlaln Adeseglusmuimdnmhuguynd v Tn

arwauaf snlananT?
1o
allat

-l r o o - - -
ynanuladelli ngmAniudnmnfiga?
muumqﬂmnm-ﬂ’"

ad

UIUENY

- o al
ﬂﬂmﬁmguu‘ﬁﬂus P
10 ety wintapndii
11 - 20 Jud ol
21 - 30 Urus atie

a1 WA nIounnd

. FR - o 4 —
F_Iﬂth].I'J1'I-'|'5"]FI."I"IL1.'ﬁ1-'|uJ‘]i".I.RJ..TﬂHﬂ-:?’I'MHEI'H. I.I.Ei:ﬁ'Jll"l"lﬂ"j"ﬁf".l-:l".lE"IYLHEIB‘HEJTﬁ b

nig'ly
it

Ll

-l -z, -
amdeaguyn? wilkuasnauthanaslieanoganndsdld?

it f 290 9

UNIVERSITY OF LEEDS

Health Intervention and Technology Assessment Program

189 |Page



Questionnaire 3 Version 2 et

UNIVERSITY OF LEEDS
(]
L] e
141 Tuta e @auflehun Emu-‘Lhmﬂ";_ﬁﬂ:tﬁnguj__ﬁﬁin‘lu
D LA I: Tz
142 Tut 6 @aufldhuan fm“.ﬁ'.ﬁ'ﬁfﬂ'?:air:‘lﬂmumﬂﬁﬂq'ﬂ?'m’m‘l;_
ARAnENUAT lhamuneaLe e [ e | ey

Hoaritlndu 19w mannrdl wrhuls nndmanam j T ﬂ 1l r Ty
truinynisiatuy "l g [ e
limuwsmdniaien (Tauduewing win na 39) L] 1 ] LlE [] Limay
mLmuLﬁnq'ﬂ'ﬁ' 1600 :| T |:| 1l |: sjmal
\EndIenues (ﬁﬂﬁL.-'aﬁ"J?mw.ﬁ'Jm.inulj} :| T |:| LiE |: Limay
iTEun 2y J G LI Ll L lalmau

- - - e
113 Inan 6 Wanfidwengaudngy q'ﬂﬂﬁl'j wizpztaainly (Tl seszudrun Pwdtland
Wew)

WFau | |

aet L[]
iU EE

- wr - - -
1.14 TL'E'E’I'S:]=EI“I.H']jﬂ'-"l’l'lﬂﬂ_ﬂq"lﬁ]_lu"lﬁ]_lﬂ"lFIN'diEIF_JFJg‘lr]JBLh-:'HEI.'nB-:

. .= R - -
mnzifimnnIamngy Weisywirnialdnauyns K ST N E.

wnzfieanufinug 1w 1wioa fna e ] 14 [] 13y 1] Ve

i1l 4 370 8

Health Intervention and Technology Assessment Program 190|Page



Questionnaire 3 Version 2 n

UMIVERSITY OF LEED:
B R i A F — - .
Wz fiaRNuIENA 1w aunans Ja1ugy Wamals [ | 1o | %amay
-
gl-nl'gl-.n
2 . U T R
WrzapnEIwTIRREw (1) nisdin it e L el asmen
R . R T T T ' [
timzdatnTuawlingy wienia nduntzae Wl | |y It L Yymen
A
e ldmanTaciietes T Ll L Malmen
. I o o

(ATEARTELTITIMEULNT tfu Anlunsaued iew | |y sl | Yymeu
Audin

|
iz dweumerde gumaImRaTT guniau 1 Y3/l ey

&
ATTRNLERN AT

La ) — o —.
BUMRE] T2 o 13l aloBy

115  AmdeamIssadnguynimelu 1 @ewiamimisld

fBams L Madainy

we & non - - - ) - w -1
116 5= FI'JFI'-'.I"IR'H{-ﬂ.'I.F'ITTlﬂﬂ]:Hﬂﬂ-:ﬂ_fhlﬂleﬂ.'di TR 1 03 10 {1 wWaneoaTeRua TNl
- - e -1t o
'lIEIF_l'-"If‘-:{=I 10 MINEOI TR UA TIARILRUAYIER )

- = - = - X o
147 Thwemywi edudaninlmivdaiutennumdi Tnen
1 raneii F1m1&i.'juﬁr1F.Eﬂ"lcﬁ;i"T'J‘fEIFl’.l"a'ﬂ";"Iﬂ"l’.l

10 wanefly Amindpedribaiudaanadnan
LR R H] 1123 |4|5|6|7|8|9[10

.r.....,..,-."'ﬁ--'-. el A S . "
WATIRUYwInalinag LH T8 BRI LAz AWTAY

u

T

)
z

- - ] - =y .
au;m"ujfﬂumm:ﬂL'.xﬂ-:rn:'em:mﬂq'dﬂﬁ 1 i-ﬂi’

- = al
TImauddaninaidesniguynd

|8

wikfl 53R 9

Health Intervention and Technology Assessment Program 191|Page



Questionnaire 3 Version 2 n

UNIVERSITY OF LEED:

Suih dnawanmyluaaidnw ﬁﬂﬁ].].‘l'd.ﬂ.',-. g L

al = -l
"E'fh;.lqi_qwﬂwﬂ“t“m: N ARMTIAYRT LA
- al
wadnunT (dudu

e - - - = ad w
suldsumimiumpuainandnlunsoundl tiau madg
lumafnuwd weeaf

- o e - a P =
ufind Finvaisusdnafiuddwinauunldisa

e

- - ar o e oy
uw’i"ﬂ‘ﬁmﬂquu_?.:.1‘.’1-??.3&rf“ﬂrgmw:um-. | | | | | | | | | |

- - - P
118 Themymdvanudulsiusoumsaldsdellis Taam
1 wanpiia amlaiiladwae draundudasadinen

10 ranafy aaaiuladus draurndudenading

gownTTel 112|3|4|5|6 7|89

IR mgﬁ aldaualandaetos
R - -
aaalklahamezluguyns

winnmdEnings amdulaigme:Giguynd

- r o
vonRmagluine iy swdaridiia qaeila
" o
TRmazidguun

- e -4
vnRadEndalainn) qmiklahgmerluguynd

i a ol ol - -
Wi uw_v.mﬂ’r:'-"r-]m':nu'lﬁqm AN
o ol
’J:"l;.I@JLL"-JIT

= o e - - o -l
v s iuAUA W ALWARWERALA TgUINT o
Milvhamellguyns

Health Intervention and Technology Assessment Program 192|Page



Questionnaire 3 Version 2 n

UNIVERSITY OF LEED:

= - P 4 4
HIUN 2 WO AATINATTRNGTULATRIALLE anaaad

fruned: 18 X adlusnsdsaviissenuduaiimafias agwwaudavereaudueds luwsiseds

sl - -
donu grmanefanissdufluasnasadnaiie Wun Dof odh aTn nezas T80 athetad duds

Fodiny 0 1 2 3 4
I.'Fl.m?-Lﬁi"_ElLl.'r'.Lx"l'.' LIAEGE  [RowacAsomie 24 aidvimdan | 2-3wdea 4 psriwlusie
P oH alaf alad
2. isnnauinstadion 12 i 348y |56 fuanerrm |70 funaszm| w10 A
I.‘?lil"'F'Fl.m?-;.EgT '.".TI’_'I‘J"'I“.'_..#“'I'?‘T..%'.J U=y NI NIRTT IR L"?“.’_:;“"lh"‘j"ﬂ'_

- -
wirlTdaTe wiE

7 aTelay

flemilududef e Fof lanns 5le 1-1.5 nredadl| 2-3 aredow | 3.54 Amdloy [4.5-7A3

= e &

v tnad fhe fukrzunoavitlsdad wis V% WA 1-1.5 918 2 R LRl 4 wamdwly
~r - . &

fTmei U Ruod e wilTes wadnza nad 2-3th Ya WU L4 WL 3 WU 1wty

=

find (e 40 §a% AnyruiauriTly date

3. vasasniesleniudef 4 nnedas du Uhaoisy | daondudau | fauesads Slanfazedy [nadu wiadfay
1 wiamdhiad 3 Daduly axmis nadh

2 Tudrm el fuavainfonsamn hemae | daominfon | deusseds | dlewfmeed |nedi niadflau
wuimakleanreng sty ld wnnwid G azAis nnik
fAuluuda

5. lugaanitedfuds Juanfnslofnalild Uhemae | dasndufon | daueseds | Slewfaced |vadi wiafay
thiEfinuarresthmudn® tzamud ud azmis nadh

e - - -
WLRHETILAE

o - - a - - - F3 u = e
8. lutrmiklifiudy fuandolsinmdes Ty | Lhwese | daordudon | doueends | dleofeeed | nadl wiadou

e "l - s & Y
sugTiuflumawd vizesldiuiu e REAT YT
I 4
snuUnd wianauan TN ATRY
milnludufehuun
— o - - 2 - - F3 u = e
roludrmbedfudy Toamdsdinuiin | Wieese | daendudow | Fausced | dlawlaced | nndi wiafoy
- - d e S .
& Tnsmiadsle Waranmldvaun 5 REAT YT
st easfnad gl
"] ") - - - ] ] F3 ™ = e ]
B. luramialfiudy fuanfolsfinaty Theman | dasndnfow | Weusends | #lsfazeds | nadu winday
- o - -3 Py
and TR ARest e luiuichwn EH Nt
TRy aTTl
e F e - - &
0. fmmsnauiu et uuAE g TneLan vl walarst wandfindnlu
- a - N - & e al & e m
s nrTiuaTIER el dWiadululnuds waawitalifiudy
-
10. e duwnd wizynsammamounnd wia | Ldwzas e wlast wenfindulu
a4 - al - - o & e al -
viugawiagnEfdauanmninde vandy disndululnnd wmikTiuE
. d s
ledanisaugTmasquaialy

Health Intervention and Technology Assessment Program 193 |Page



Ouestionnaire 3 Version 2 ﬂ
1
- =
#uil 3ammniin
s a_ v/ e a al - . - o ar 8 o o -
Tuudaziata nyntuataomang ¥ stlutaciondoy et adss Aesduamwamtmledii annfign
-l
Aamaaning
drmdr il walum i n
Pmdidgmilunafuimize O
trwdidgmlunrndiswnes O
twdhidgmilunrndivagunn O
drrdudwiald O
ATTRUER LD
e T &
trdr ity wrlumsennd wialadaddonwas n
- s . & -
trwdiidgmilunsamb wieladndtsuendmize O
- v L
drmdiidgmilunizanb wialafaddnaweitwnen: O
a H LI ,
Pmdriidgmilunizanh wizlafaddnaweiatann O
T &
trmdhanud wialaaaddaaua it n
- ol - ' " - 73 . - %)
fianssufiviuduy =4 (g v, Gowndade, vmed, fnataluasauadh wie
AAATIHENTI)
e - al
Pl g wlumahianrmiwduls=d n
Pmdidgmiluaaifensufitududsduamian O
trwdiidgmlunairfenseiividudssditmeneng O
twdridgmilunminfenseiivhdudssdataunn n
- Py
trvdhfenzait el zzd s O
ER I T NN TR R HE TR HE &
P tifimaaiutswiasm flauroes O
Pwdhianmaduesieanirilaunedudmtag O
Pmdiirmadueniaanildansdalwnans O
Pmdilemaiueniaanildanefhadann O
Tmdridamadutienizaniridane dadaenafian O
ATdnnna  aruduad
T iandandnanizduah 0
T fEniandneniafueudnlae n
Tt findandiamiafueiunan n
T findandianiafuedatann n
tmdEntendraniafuedalannian
u L]
Thaifand {Thai) © 2012 EuroGol Group EQ-530™ 5 a frade mark of the Ewolal Group
wiEil Be7n 9

Health Intervention and Technology Assessment Program 194|Page



QOuestionnaire 3 Version 2 “
UNIVERSITY OF LEED!
;'.'.r'n'-'.-'n*.':r
YR TIURRII TR
n o

o meenmvigeaweesinuduedtalsludil —_ 100
- o = - - =
* mnadngrawiddaydiud 0 82 100. =+ 93
- - ad - _::_ g[:l

® o0 nanadl gUATHATNER MuRIUARTaIVIL. -

) o =+
o MABHT FEATWLERER FANRTIURRUBIYITN - 85

1 —— —
d & . . ¥ —::— &80

& YLATEINATE X UUALAALHE i:Hi‘lt}"ﬂﬂ"l'r‘l"LEI-:'I"i"H.'j'hEﬂ'IJ l7lu TRt =
- 75

& P d 4 " " 4 J o

e aoudk njwnladmerinuldvualsmustivuanalutsdinioy -+
& —— 7

saTai. =
=4 65
—— &0
-+ 55

gunwssvinlutud +

1 2t mh = —_
: —— 50
4 45
—_— A0
= i
+— 30
—_ a5
—— 20
&+ 15
-+

=+ 5
= 0
FunIHLLTRE
FIAATIAART2IT TN
Thailamd {Thai) & 2012 EuroGel Group EG-50™ is a frade mark of the EuroGol Group
w1l 93n g

Health Intervention and Technology Assessment Program 195|Page



Appendix 7: Research advertisement

Facebook paid advertisement

Timeline: 3 February — 3 March 2017
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http://www.thailandquitline.or.th/
https://leeds.onlinesurveys.ac.uk/icanquitbaseline

Timeline: 21 March — 19 April 2017
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Timeline: 10 — 19 April 2017
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Timeline: 20 April — 31 May 2017
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Timeline: 1 - 14 June 2017, brand awareness
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Timeline: 10 July — now, brand awareness
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Appendix 8: Smoking-Attributable Fraction (SAF) and Disability-

Adjusted Life Years (DALYs) for smoking-related diseases

. . SAF! DALYs (million years)?

Smoking-related diseases Male Female Male Female
Malignant neoplasms
Oral cancer (Lip, oral cavity, pharynx) 97.49 90.20 0.05450 0.02026
Laryngeal cancer 99.81 95.49 0.00480 0.00059
Oesophageal cancer 97.49 90.20 0.02526 0.00710
Lung cancer (Trachea, lung, bronchus) 99.71 92.05 0.14345 0.07072
Stomach cancer 96.16 52.97 0.01987 0.02012
Colorectal cancer 92.16 41.31 0.06752 0.05937
Rectum cancer 97.65 N/R 0.06752 0.05937
Pancreatic cancer 97.92 67.87 0.01173 0.00995
Kidney cancer 98.33 46.81 N/R N/R
Cervix uteri cancer N/A 46.81 N/A 0.08418
Urinary bladder cancer 98.74 71.13 0.00808 0.00223
Liver cancer 98.07 46.81 0.27161 0.11437
Acute myeloid leukaemia 97.21 34.55 0.02950 0.03217
Respiratory diseases
Pneumonia 96.71 67.31 N/R N/R
Asthma 97.49 67.50 0.08364 0.06274
Chronic bronchitis and emphysema 99.84 95.11 N/R N/R
COPD 99.71 67.50 0.20659 0.06508
Respiratory tuberculosis 98.43 73.79 N/R N/R
Cardiovascular diseases
Hypertensive heart disease 97.08 54.84 0.022525 0.01852
C.oronary heart disease /Ischemic heart 96.71 56.90 026730 0.18571
disease
Angina N/R N/R N/R N/R
Acute myocardial infarction N/R N/R N/R N/R
Unrecognized Myocardial Infarction N/R N/R N/R N/R
Chronic heart failure N/R N/R N/R N/R
Stroke/ Cerebrovascular disease 94.39 43.08 0.42331 0.36944
Atherosclerosis 98.26 59.36 N/R N/R
Aortic aneurysm 99.51 91.44 N/R N/R
Peripheral vascular disease N/R N/R N/R N/R
Arterial embolism and thrombosis N/R N/R N/R N/R
Rheumatic heart disease 97.08 54.84 0.01134 0.01789
Reproductive effects
Low birth weight N/R N/R 0.05346 0.02631
Respiratory distress syndrome — newborn = N/R N/R N/R N/R
Other respiratory conditions — newborn ~ N/R N/R N/R N/R
Sudden infant death syndrome N/R N/R N/R N/R

N/A: not applicable; N/R: not reported
I SAF was calculated by adjusting the prevalence of exposure to smoking in the population with the

relative risk for smoking-related disease with exposure assumed for the population (173).

2DALYs was retrieved from the BOD Thailand (174).
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Appendix 9: Stakeholder consultation meeting minutes of the

development of research proposal on the economic evaluation

of text messages interventions
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Appendix 10: Stakeholder consultation meeting minutes of

result presentation of the economic evaluation of text messages

interventions
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