Optimising the development of effective
mobile health behaviour change

interventions

Text messages to support smoking cessation in Thailand

Pritaporn Kingkaew

Submitted in accordance with the requirements for the degree of

Doctor of Philosophy (PhD)

The University of Leeds
Leeds Institute of Health Sciences

School of Medicine

November 2018



~ i~

The candidate confirms that the work submitted is her own and that appropriate credit

has been given where reference has been made to the work of others.

This copy has been supplied on the understanding that it is copyright material and that

no quotation from the thesis may be published without proper acknowledgement.

The right of Pritaporn Kingkaew to be identified as author of this work has been asserted

by her in accordance with the UK Copyright, Designs and Patents Act 1988.

© 2018 The University of Leeds and Pritaporn Kingkaew



~ iii ~

Acknowledgements

A sentence of appreciation would not justify the amount of support and guidance that my
supervisors have given me. I would like to express my sincere gratitude to Dr Liz Glidewell,
my main supervisor, for her continued support from the beginning until the end and for
showing me the world of Behaviour Change Techniques. To Dr Rebecca Walwyn, for
sharing her expertise in statistics and giving me many excellent suggestions not only in the
academic field but also for the prioritisation of tasks when I felt overwhelmed. To Prof.
Jeremy C. Wyatt, for offering his brilliant ideas, guidance, and support throughout my PhD.
Thank you all for the encouragements and always giving an extra push to shape a stronger
thesis. A quick thanks to Cathy Brennan and Lynne Pakenham for their endless support

during my time in Leeds Institute of Health Sciences.

This research would not have been possible without Assoc. Prof. Jintana Yunibhand, the
Director of the Thailand National Quitline, who supported this project. I really appreciate
her continued support and encouragements throughout the trial period. Also, I would like
to extend my gratitude to Songsang Dharmasakti, Ratchanok Hongsawinitkul, and

Suwanchai Anantawitthayawong for their support.

Special thanks to all my colleagues in Health Intervention and Technology Assessment
Program, especially to my research assistant, Sarayuth Khuntha, and my interview team for
their hard work. Thank you Dr Pattara Leelahavarong, Dr Jomkwan Yothasamut and
Songyot Pilasant for listening to all my PhD vents. I would like to give a special recognition
to my PhD funder and trial funder who believed in my capacity to pull through this. I
would also like to thank expert panel members and all participants who sacrificed their

time and agreed to take part in my research.

Thank you, Mom, for reminding me how much you love me and not to give up when
things got so tough. Thank you, Dad, for your comfort and telling me to meditate every
time I felt like there was no way out. Thank you to my sisters, Patimaporn and Pitiporn,
not only for their love and emotional support but also the financial support for extra

shopping and trips. And thank you, Thanut, for everything.



~jv ~

Finally, a huge thanks to all my friends in Thailand and UK for your encouragement. Thank
you to the ThaiEdge family, who brought an abundance of joy during my time in the UK.
Thank you Wasupol ‘Banky’ Rungtanapirom, my fellow Thai PhD student, for endless
laughs, nights out and trips that we had over the past three years. Thank you Dr Nongnuch
Tantisantiwong for your guidance when I had a tough time with my PhD. Special thanks
to my wonderful PhD friends, Helen Crosby, Firdaus ‘Hafidz’ Shidieq, Zane Linde-Ozola,
Lizzie Caperon, Remco Peters, Zhuxin Mao, and Daliya Kaskyr. Seriously, you guys are
my anti-depressant meds in this insanely great journey. Thank you to my previous PhD
mates, Dr Gabriel Mata and Dr Joyce Coker, who always brought a smile to the office

when they were around.

Trying to put how much these people mean to me into words is nearly impossible within

a page. I started to tear up writing this so please know that you all matter to me. “Kob

Khun ka”.



Abstract

Background: Tobacco smoking is recognised as a leading threat to global population
health. Rigorous evaluations of mobile health (mHealth) behaviour change interventions
for smoking cessation were reported to be mixed due to the diverse and complex nature
of these interventions. There is a lack of evidence in guiding intervention designs to
maximise effects of mHealth interventions. The Multiphase Optimisation Strategy (MOST)
is an approach which aims to optimise and evaluate multicomponent interventions
consisting of screening, refining, and confirming phases. It can be applied to develop and

test complex interventions.

Objectives: 1) to systematically identify effective components of mHealth behaviour
change interventions (e.g. behaviour change techniques (BCTs), modes of delivery,
functionality) associated with improvements in smoking cessation; 2) to design mHealth
behaviour change interventions that contain effective components to support smoking
cessation among Thai smokers; and 3) to simultaneously test whether effective
components in mHealth behaviour change interventions improve smoking cessation rates

among Thai smokers.

Methods: For the first objective, a systematic review, a meta-analysis, and a meta-
regression of randomised controlled trials (RCT) of mHealth interventions for tobacco
cessation were conducted to identify the effect sizes of mHealth interventions and to
quantify the association of the characteristics of mHealth interventions with effect size.
For the second objective, mobile text messages were designed to provide support for
smokers aimed at three theory-based behaviour change components, namely: ‘Capability’,
‘Opportunity’, and ‘Motivation’. The development involved three steps: 1) selecting BCT's
and constructing text messages; 2) testing for the inter-coder reliability of the BCT-
enhanced text messages; and 3) validating the acceptability of BCT-enhanced text messages
among stakeholders in Thailand using a structured face-to-face focus group discussion. For
the third objective, an RCT employing a 2X2X2 full factorial design was conducted to
simultaneously assess the effectiveness of the BCT-enhanced text messages for smoking

cessation individually, and in combination, among Thai smokers. Effect sizes are presented
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using odds ratios (OR) and 95% confidence intervals (CI). Kappa's statistic (k) was used to

quantify the level of agreement between the two BCT coders.

Results: For the first objective, there were 24 mHealth studies identified from the
systematic review with the majority being SMS-based interventions. The effect size (OR)
of mHealth intervention for smoking cessation was 1.41 (95% CI: 1.19 to 1.67) at 6-months
follow-up. From the meta-regression analysis of 23 studies, interventions reported BCT's
in the following BCTTv1 domains: Feedback and monitoring’ (OR 1.39, 95% CI: 1.08 to 1.78),
‘Comparison of behaviour’ (OR 1.36, 95% CI: 1.12 to 1.65), ‘Comparison of outcomes’ (OR 1.37,
95% CI: 1.13 to 1.66), and ‘Antecedents’ (OR 1.29, 95% CI: 1.09 to 1.54), Covert learning’ (OR
1.83, 95% CI: 1.21 to 2.75) were associated with an increased odds of smoking cessation.
Interventions reported BCTs mapped onto all three theory-based behaviour change
components (OR 1.30, 95% CI: 1.05 to 1.59), use theory to inform an intervention (OR
1.51, 95% CI: 1.14 to 1.99), use theory to develop an intervention (OR 1.42, 95% CI: 1.15
to 1.74), and tailoring interventions to participant’s needs (OR 1.56, 95% CI: 1.26 to 1.94)
were also associated with an increased odds of smoking cessation. These results suggest
further research to make efficient, causal conclusions about components as well as about

packages of components.

For the second objective, text messages were designed based on 39 evidence-based BCT's
mapped onto three behaviour change components. Inter-coder reliability for BCT coding
suggested that there was a substantial level of agreement (k = 0.78) between the two BCT
coders and none of the discrepancies fell into different behaviour change components.
However, only 32 BCT's were found to be acceptable among the Thai expert panel involved

with tobacco control and was included in the final set of text messages.

For the third objective, a total of 1,571 smokers were randomised to receive one of the
eight combinations of BCT-enhanced text messages (Placebo, C, O, M, CO, CM, OM, and
COM) twice a day for 30 days. 1,260 participants (80%) received all 60 text messages as
intended and 94% of the participants reported that they had opened and read the text
messages. The overall 7-day self-reported smoking abstinence rate was 40% (n = 521) at
1-month follow-up. Providing BCT-enhanced text messages aimed at supporting smokers’
capability to quit (OR 1.20, 95% CI: 0.77 to 1.86), smokers’ opportunity to quit (OR 1.05,
95% CI: 0.67 to 1.64), or smokers’ motivation to quit (OR 1.13, 95% CI: 0.73 to 1.77) did

not significantly improve the 7-day smoking abstinence rate at 1-month follow-up. The



additional components of BCT-enhanced text messages (two or more) showed a trend of

decreasing the odds of quitting, which suggested an antagonistic interaction effect.

Conclusion: This study optimised and evaluated multicomponent mHealth behaviour
change interventions in a resource-limited country with emerging mHealth technology.
Though a meta-regression suggested a promising result of combinations of BCT-contained
mHealth interventions, the interventions failed to provide a significant improvement in
cessation rates in a trial setting. Moreover, the addition of two or more behaviour change
components decreased the effect size suggesting the importance of experimental studies
for decision making. Understanding the effects of these fine-grained behaviour change
components rather than a whole set of interventions as a ‘black box’ will advance

knowledge in this field of research using a factorial design.
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Definition of terminology used in this thesis

Tobacco products: products containing nicotine—addictive psychoactive ingredients—
which are intended to be smoked, sucked, chewed or snuffed. Tobacco products include
manufactured cigarettes, roll-your-own cigarettes, and other products such as cigars, pipes

and e-cigarettes.

Smokers: People who have consumed any tobacco product during the past 7 days at the

time of research, either daily or occasionally.
Current smoker: Daily and occasional (non-daily) tobacco smokers.

Smoking cessation: Smokers who did not consume any tobacco products at the time of

data collection and 7 days prior to the day of measurement.
Quitline: Telephone-based counselling call centres for smoking cessation.

Behaviour change techniques: the smallest elements of behaviour change interventions

that can bring about change on their own in favourable circumstances.

Behaviour change components: the components in the COM-B behaviour change
system: ‘Capability’, ‘Opportunity’, and ‘Motivation’.

Intervention components: the intervention components in this Thesis refer to three

behaviour change components: ‘Capability’, ‘Opportunity’, and ‘Motivation’.

mHealth intervention: Mobile health intervention is a form of digital health intervention

that uses information and communication technologies for health.

Text messages: A telecommunication between mobile phone users via the Short
Messages Service (SMS) protocol which allows for the interchange of short written

messages.

BCT-enhanced text messages: Text messages that were designed to contain behaviour

change techniques for smoking cessation.

Placebo text messages: Text messages that did not contain behaviour change techniques

for smoking cessation.
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Thesis structure

This thesis comprises eight chapters (see Figure 0.1). Chapter 1 provides relevant
background information, including the smoking epidemic and its negative consequences,
existing evidence on the mHealth interventions for tobacco cessation, and contextual
information about the tobacco situation and tobacco control measures in Thailand.
Chapter 2 presents the aims, objectives, research questions, and the methodological
approach. Chapter 3 presents the methods and results of the systematic review and meta-
analysis study that systematically identify active components of mHealth behaviour change
interventions associated with improvements in smoking cessation. Chapter 4 provides
details about the development of BCT-enhanced text messages. Chapter 5 presents the
methods of the factorial randomised controlled trial (RCT) to test different combinations
of BCT-enhanced text messages. Chapter 6 presents the challenges and the methods to
overcome trial recruitment challenges. Chapter 7 presents results of the factorial RCT.
Finally, Chapter 8 discusses the key findings and provides concluding remarks and future

implications for mHealth policy.
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Figure 0.1 Structure of the thesis



Chapter 1: Background and rationale

1.1 Smoking and its negative consequences

Tobacco smoking is recognised as one of the leading threats to population health. It is
estimated that there are one billion adult smokers in the world (1). Tobacco use is an
avoidable behavioural risk factor of many diseases such as cardiovascular diseases,
respiratory diseases, and several cancers and neoplasms. The Global Burden of Disease
Study in 2010 indicated that smoking is the leading contributor towards population
disability-adjusted life year (DALY) (2). Annually, 6.4 million out of 63 million deaths
globally were attributable to tobacco use in 2015, with this number increasing to 8.3 million
out of 73 million deaths per year by 2030 (3). Although the trend for smoking is decreasing
in high-income countries, its prevalence is increasing in low- and middle-income countries

(LMICs) (3).

Smoking also contributes to society’s economic loss through health care spending,
productivity loss from premature death, and absenteeism and presenteeism from disability
related to tobacco use. Moreover, within settings where health care is publicly available,
spending on smoking-related diseases has been increasing. For example, in Canada,
smoking-related health expenditure was estimated to be $21,288 (£11,850)" million for all
smokers in 2012; it was also found that every 1% reduction in smoking prevalence annually

would reduce the burden by $26.4 (£14.7)! billion over a 20-year period (4).

1.2 Mobile health behaviour change intervention

1.2.1 Mobile health (mHealth)

The World Health Organization Global Observatory for eHealth defines mobile health
(mHealth) as the use of mobile wireless technology such as mobile phones, patient

monitoring devices, and personal digital assistants (PDAs) and wireless devices to support

! Costs are converted into GBP using purchasing power parity (PPP) from
http://eppi.ioe.ac.uk/costconversion/default.aspx



medical and public health practices (5). mHealth is a subsection of eHealth—the use of
information and communication technologies for health. The growing global penetration
of mobile devices allows for their use in health care. The use of mobile devices, specifically
mobile phones, has dramatically increased since the year 2000, with a global subscription
rate of 91.3 per 100 population in 2013 (6); this trend is the same for both high-income
countries and LMICs (see Figure 1.1).

Mobile cellular subscriptions (per 100 people)
160
140
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’.'9'%‘ ’.'s:,) ’.’sg9 o"o "’oo "oo "’ooe "’oov ‘%’o‘, "o% "'bo "ood' ""oao "o ""o’ "’o‘:: "o,e
== High income countries ~= Middle income countries
-~ Low income countries Thailand

Source: World Bank Open Data [Data accessed: 21 May 2015] (6)

Figure 1.1 Mobile cellular subscriptions in high-, middle-, and low-income countries, and

Thailand
1.2.2  Complexity of mHealth interventions

mHealth interventions are believed to be a promising tool to aid health care systems.
However, the design, development, and evaluation of mHealth interventions are
challenging because of interactions between technology, health service design, context, and
people (7). Complex interventions contain several interacting components and have several
dimensions of complexity (8); this complexity also increases the challenges in defining
intervention components. Recent studies have shown variability in the effectiveness of
mHealth behaviour change, disease management, and internet-based interventions (9-11).
Several interactions of components within these complex interventions may affect the

outcome such as mode of delivery (9), the duration and intensity of intervention (12, 13),
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and tailored functionality (12, 14). Therefore, the details of these complex interventions are

vital to their evaluation.
1.2.3  Scoping literature review: what do we know?

To understand the complexity of mHealth behaviour change interventions, a scoping
literature review was conducted to identify mHealth intervention studies aimed at
increasing the rate of smoking cessation. A pre-specified keyword search (Appendix A)
was used to search Ovid MEDLINE(R) until the second week of September 2015. The
inclusion criteria were systematic review or meta-analysis studies that included mHealth
interventions for smoking cessation as a standalone study or as a combination of health

behaviour.

Of 21 systematic reviews identified from the search, nine studies matched the inclusion
criteria and were included. An additional five systematic reviews were identified through
reference lists. Systematic reviews of mHealth behaviour change interventions were either
smoking cessation (15-19) or all health behaviours (including smoking cessation) (11-13,
20-25). The results were presented as three themes: behaviour change theories, behaviour

change techniques, and mHealth functionality.

1.2.3.1 Behaviour change theories

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 (26). One of the
key issues in this framework is whether the appropriate theories were employed during the
development of the complex intervention(s). The explicit application of theories may lead

to better interventions which may produce improved outcomes (9).

From the scoping review, a meta-analysis of 19 RCTs of text messaging-based
interventions for health promotion reported that the use of theory was not associated with
the intervention effect size; however, the definition of theory used was simply yes or no
and some reported using theory when actually they only used it minimally (12). These
results differed from the study conducted by Webb ez a/. (2010) where extensive use of

theory was associated with an increase in effect size of internet-based behaviour change
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interventions (9). Moreover, mHealth literature in LMICs often lack theoretical framework
applied for intervention designs and outcomes measurement (27); this limits the translation
of interventions into policy and practice and highlights a gap of knowledge in the

development of theory-based mHealth interventions in LMICs.

1.2.3.2 Behaviour change techniques

A common language to define and recognise behaviour change techniques (BCTs)
improves cumulative knowledge of complex behaviour change interventions (28). There is
a need for a standard and agreed upon terminology for behaviour change interventions to
reduce diversity in different terms used (29); a taxonomy—a scheme of classification in a
systematic manner—of BCTs is crucial to identify the active ingredients reliably and
systematically. The latest hierarchically structured taxonomy of behaviour change
techniques—BCTTv1l—was developed to serve as a generic specification of BCTs (30).
From the scoping review, there was only one systematic review of mHealth interventions
which descriptively reported the number of BCTs used (11); the other review studies
focused on mHealth functionality rather than BCT content. Thus, 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 using this latest taxonomy.

1.2.3.3 mHealth functionality

Three systematic reviews focused on the functionality or features (message frequency,
directionality, and tailoring) of mHealth interventions; one review focused on smoking
cessation interventions (15) and the others included other health behaviours (12, 13).
Messaging frequencies in smoking cessation interventions were found to be mixed in
results, with no association with smoking cessation rates (15) or increased smoking
cessation rates (12, 13). No association was found with the directionality of text messages.
Mobile text messages were tailored to participant characteristics, needs or stages of change.
Only one study found that text messages that were targeted and tailored to participants

correlated with a better effect size on health behaviour change interventions (12).



1.3 Research context: Thailand

1.3.1 Tobacco consumption

From the Thai national census data, the prevalence of tobacco smoking' was 19.1% in the
Thai population aged 15 years and above in 2017 (37.7% in males and 1.7% in females)
(31). On average, Thai people start to smoke on a regular basis at the age of 19 years and
smoke 11 cigarettes per day, with the majority (67% of smokers) smoking 1-10 cigarettes

per day (31).

While the prevalence of smoking among males in Thailand is lower than in other Asian
countries such as Indonesia (71.8%) and China (49%), it is higher than in high-income
counties such as the United Kingdom (21.8%) and Australia (18.4%) (32). However, the
prevalence of smoking among females Thailand and many other Asian countries is lower

compared to Western countries (see Figure 1.2) (32).
1.3.2  Health and economic impact on the Thai society

In Thailand, tobacco use was recognised as the number one risk factor attributed to death
in males and the sixth in females (see Figure 1.3); it is estimated that 17.7% of deaths in
males and 4.1% of deaths in females are attributable to tobacco, resulting in a loss of
755,000 DALY to the Thai society (33). It is also estimated that a total of 9,857 (£393)
million Thai baht (THB) was spent on smoking-attributable out-of-pocket medical costs
per year in 2006 (34). For every smoker, society experiences losses of around 85,000
(£3,313)* and 158,000 (£6,159)> THB for female and male smokers, respectively (35).
Therefore, any public health interventions that assist smokers to stop smoking would gain

Thai society enormous benefits.

1 Daily and occasional (non- daily) tobacco—including cigarettes, cigars, pipes or any other smoked
tobacco products—smokers

2 Costs are converted into GBP using the purchasing power parity (PPP) from
http://eppi.ioe.ac.uk/costconversion/default.aspx



Male Female
Indonesia | United Kingdom jssstsssd
Laos High income  —
Korea, Rep. United States
China | Austraia
Vi : Canada |
Philippi Japan | —
Cambodi | Laos |
Thailand | Myanmar
Middle income | World
Japan : Singapore .
World Korea, Rep. 1=
M Indonesia jmm
High income Middle income jmm
Brunei | Cambodia
Singap | Brune: =
India | Thailand m
United Kingdom | India
United States | China
Canada e— Malaysia ;
Austraiia |—— Vietnam W
0% 10% 20% 30% 40% 50% G60% 7T0% B0% 0% 10% 20% 30% 40% 50% 60% 70% &80%

Source: World Development Indicators [Data accessed: 18 September 2015] (32)

Figure 1.2 Prevalence of smoking as a percentage among males and females aged 15

years and above
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Figure 1.3 Number of deaths attributable to various risk factors in the Thai population

1.3.3 Tobacco control measures

Several tobacco control measures have been implemented to reduce tobacco use and

exposure to second-hand smoke in Thailand, including the establishment of tobacco
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control policies' and health promotion policies®, regulations, and an international health
treaty—the WHO Framework Convention on Tobacco Control (FCTC). An overview of
systematic reviews of international studies of tobacco control policies suggested that there
is consistent evidence to support the benefits of smoke-free policies and raising taxes on
tobacco, whereas interventions such as financial assistance or incentives for smoking

cessation have shown conflicting evidence (306).

To characterise the current situation and understand the gap of knowledge, policies and
interventions related to tobacco control in Thailand were reviewed and summarised by
Pritaporn Kingkaew (PK). The Behaviour Change Wheel (BCW)—a framework to
characterise behaviour change interventions into nine intetrvention functions’ and seven
policy categories® (37)—was used to classify the Thai tobacco control measures more
systematically by linking the sources of behaviour with intervention functions and policy
categories. The BCW had previously been used to characterise the UK tobacco control
strategies; it provided an inter-rating agreement of 88% on the mapping of the UK tobacco

control measures (37).

The Thai tobacco control measures were classified into four groups: 1) reduce the demand
of smoking, 2) reduce the supply of tobacco, 3) increase supportive measures to stop
smoking, and 4) improve protection from tobacco smoke (see Table 1.1). Most tobacco
control measures focused at the policy-level which mapped into ‘legislation’ (50% of all
measures), ‘regulation’ (13% of all measures), and ‘fiscal measures’ (6% of all measures)
policy categories. A mixed range of intervention functions was found among the Thai
tobacco control measures; however, evaluation of individual-level interventions for
tobacco cessation in Thailand was not found. Importantly, there is currently no formal
evaluation or publication of public mHealth initiatives in Thailand. Moreover, there is a
lack of knowledge for applications, policy framework, and technical expertise in addition
to the unknown cost-effectiveness, all of which serve as barriers towards implementing

mHealth initiatives for public health interventions (38).

! 'The Tobacco Products Control Act, B.E. 2535 (1992), the Non-smokers’ Health Protection Act, B.E.
2535 (1992), and the Tobacco Act, B.E. 2509 (1966, amended 2009)

2 The Health Promotion Fund Act, B.E. 2544 (2001)

3 Education, persuasion, incentivisation, coercion, training, enablement, modelling, environmental
restructuring, and restriction

4 Environmental/social planning, communication/marketing, legislation, service provision, regulation,
fiscal measures, and guidelines



Table 1.1 Tobacco control measures in Thailand, classified by intervention functions and policy categories

Tobacco control measure

Reduce the demand of smoking

1. Increasing tobacco prices and taxes

- Excise taxes, tariffs, value added tax, and local
maintenance tax (87% of retail prices as of 2014)

2. Prohibition of sales, giveaways, complimentary goods,
trading with tobacco products, and/or exchange with
other services or merchandise and no sample hand-outs

3. Cigarette manufacturers or importers must print labels
bearing images, warning statements, and contact
channels for smoking cessation on the cigarette
package, covering at least 85% of the total packaging
space

4. Cigarettes manufacturers or importers must declare the
list of ingredients: toxin and carcinogen labels

5. Tobacco advertising promotions and sponsorships are
banned (television and radio, print media, and at sales
points)

6. Mass media public campaigns targeted at general public
and specific communities

Policy category Intervention function

Fiscal measures Coercion
Legislation Restriction
Legislation Education
Legislation Education

Legislation and Environmental

Environment/social restructuring
planning
Communication/ Persuasion
marketing

Source

Tobacco Products Control Act, B.E
2535 (1992) and Ministerial
Regulations of the Ministry of

Finance

Sections 6 and 7 of the Tobacco
Products Control Act, B.E 2535
(1992)

Ministry of Public Health Notices
(volume 130, 2013) under the
Tobacco Products Control Act, B.E
2535 (1992)

Ministry of Public Health Notices
(volume 16, 2011) under the Tobacco
Products Control Act, B.E 2535
(1992)

Section 8 of the Tobacco Products
Control Act, B.E 2535 (1992)

Section 5.4 of the Health Promotion
Fund Act, B.E. 2544 (2001)



Tobacco control measure

7. Raise awareness of hazardous behaviours

8. Community mobilisation (ad hoc community-based

projects)
Reduce the supply of tobacco

9. Ilicit trade in tobacco products

10. Sales to and by minors under 18 years of age

11. Prohibit tobacco sales from vending machines

Increase supportive measures to stop smoking

12. Reduction of tobacco dependence and cessation
- National telephone-based counselling call centre
- Smoking cessation services in hospitals and
community-based pharmacies

13. Clinical practice guidelines for smoking cessation

14. Mass media awareness campaigns
- e.g. “Smoking Kid” campaign
(https:/ /www.youtube.com/channel/
UCTY{tWVDgW2zFqAsYswpna0SQ)

Policy category

Communication/
marketing

Service provision

Regulation

Legislation

Legislation

Service provision

Guidelines

Communication/
marketing

Intervention function

Education

Education, persuasion
and training

Coercion

Restriction

Restriction and
Environmental
restructuring

Education, persuasion
and training

Education and training

Persuasion

Source

Section 5.3 of the Health Promotion
Fund Act, B.E. 2544 (2001)

ThaiHealth establishment (39)

Tobacco Act, B.E. 2509 (1966)

Section 4 of Tobacco Products
Control Act, B.E 2535 (1992)

Section 5 of Tobacco Products
Control Act, B.E 2535 (1992)

Tobacco situation in Thailand (40-42)

(43)
Smoking Kid campaign (44)



Tobacco control measure

Improve protection from tobacco smoke

15. Establishment of non-smoking areas

- e.g. health care and educational facilities, parks and
sports fields, workplaces, shops and shopping centres,
common areas of residences, gas stations,
marketplaces, religious buildings, public transportation
stops and stations

16. Health promotion financing system

- 2% surcharge levied on alcohol and tobacco excise tax
for the Thai Health Promotion Foundation
(ThaiHealth). The mission of ThaiHealth is “to
inspire, motivate, coordinate and empower individuals

and organisations in all sectors for the enhancement of

health promotive capability as well as healthy society
and environment”

Policy category

Legislation and
Regulation

Legislation and
Environmental/
social planning

Intervention function

Restriction and
Environmental
restructuring

FEnablement

Source

Ministry of Public Health Notices
(volume 19, 2010) under the Non-

smokers’ Health Protection Act, B.E.

2535 (1992)

Section 11 of the Health Promotion
Fund Act, B.E. 2544 (2001)

Intervention functions: education, persuasion, incentivisation, coercion, training, enablement, modelling, environmental restructuring, and restriction

Policy categories: environmental/social planning, communication/marketing, legislation, service provision, regulation, fiscal measures, and guidelines

~ 0T ~
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1.3.4 Smoking cessation services

Under Article 14 of the WHO FCTC, smoking cessation services should be easily
accessible through advice from health care providers or a national telephone quitline.
Behavioural therapies are associated with higher quit rates; such interventions include
proactive telephone counselling via quitlines (45) and brief advice from physicians (46).
Smoking cessation services are publicly available in Thailand (see Table 1.2). From the
Thai national census, only 16% of smokers in Thailand have attempted to quit smoking of
which 59% have tried to quit more than once (31). Around 97% of Thai smokers who tried
to quit used an unassisted method (so called “cold turkey”) to stop smoking (47). As health
care for problems related to smoking is publicly available through the Universal Health
Coverage Scheme, helping smokers quit by the age of 30 would result in lifetime cost
savings of around 71,000 (£2,768) THB per person in males and 40,000 (£1,559) THB in

females, with subsequent decreases in cost-savings as age increases (35).

Table 1.2 Characteristics of smoking cessation services in Thailand

Characteristic

Type of service

Availability

Costs of service

Monitoring

Thailand National
Quitline
Telephone

counselling by
trained
counsellors (20-
30 minutes per
complete session)
- U-Quit: internet
registration for

call back services

Monday to Friday:
7.30 - 20.00

Saturday to Sunday:
9.00 —17.00

Closed: Public
holidays

Free of charge'
Monitoring for 6
times: within 7- and
15-day, and 1-, 3-, 6-,

Smoking cessation
clinics

- Face-to-face
counselling by
trained nurses or
psychologists

- Arrange a follow-
up at the clinic on
an agreed date or
referral to the
Thailand National
Quitline

Monday to Friday:

8.30-16.30

(91.4% of public

health facilities have

these services (48))

Free of charge
Monitoring for 6
times: within 7- and
15-day, and 1-, 3-, 6-,

Community

pharmacies
Face-to-face
counselling by
trained
pharmacists

Varies on
pharmacy
opening times
(487
pharmacies)

Free of charge

Varies

! 'The setvices are free of charge for both landline and mobile since 2011 and 2013, respectively
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L. Thailand National Smoking cessation Community
Characteristic . . .
Quitline clinics pharmacies
and 12-month after a | and 12-month after a
set quit date set quit date (practices
vary)
Pharmaceutical = No medication Nortriptyline Medicines (out-
therapy offered (free of charge) of-pocket)
Service Data record: 92,045 | Estimated 150 persons | Estimated 10
utilisation smokers (and 24,817 | per year per clinic persons per year
relatives of smokers) per pharmacy
between 2009 and
2012 (40)
Population Younger, educated, No available data No available
coverage students, cigarette data
smokers compared
to the national survey
(40)
Cessation rates 12-month cessation | 3-month cessation No available
rate: 19.5% (95%CI  rate: 29.4% (49) data
14.5 to 26.2) for 6-month cessation
callers with complete = rate: 28.4% (49)
counselling (40) 46.6% in chronic
disease patients (50)
Cost- Cost savings: No available data Cost savings:
effectiveness $1,341 per quitter (Thai context) 17,504 THB for
study (40) men and 21,500
THB for
women (42)
Note on Planned Only 1% use text No available
technology- implementation: 21- = messages as a medium | data
assisted day motivation text | to follow-up'
interventions messages for

smokers who set a

quit date
Source: Updated information from a policy brief for the development of health promotion and
disease prevention policies for adults aged 25-59 years in Thailand published by Health
Intervention and Technology Assessment Program.

! Current clinical guideline in Thailand does not contain SMS follow-up for smoking cessation. Therefore,
the use of SMS depends on each smoking cessation clinic.
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Assessing for research context

Possible research context, i.e. the delivery of short messaging service (SMS) interventions

that were feasible for this PhD was assessed using seven criteria: acceptability;

practicability; effectiveness; cost-effectiveness; affordability; side-effects (safety); and

equity, otherwise known as the APEASE criteria (51). Since there is no standardised

provision of smoking cessation services by community pharmacies (41), possible research

context between the Thai National Quitline (TNQ) and smoking cessation services in

hospitals was assessed using the APEASE criteria. A comparison of these criteria between

the TNQ and smoking cessation clinics in Thailand is shown in Table 1.3. From the

acceptability, affordability, and practicability viewpoints, the TNQ was chosen over the

smoking cessation clinics as it was likely to be feasible for research management within the

PhD timeframe, given that the TNQ is a national organisation.

Table 1.3 The APEASE criteria for designing and evaluating text messages services to

support smoking cessation services in Thailand

Criteria
Acceptability:
Likely to be

acceptable to key

stakeholders

Practicability:
Likely to be
implemented at
scale

Effectiveness

Thailand National Quitline

It is likely to be acceptable by
the public and professionals if
SMS is found to be effective
with no additional costs. It is
likely to be acceptable by
Thailand National Quitline
(TNQ) as SMS is planned for
future implementation.

Services can be delivered as
designed without additional
effort as there is only one service
provider in Thailand.

The effect size in the Thai
population is unknown;
however, adding text messages
to existing provision may

improve cessation rates.

Smoking cessation clinics

It is likely to be acceptable by
the public and professionals if
SMS is found to be effective
with no additional costs. It is
uncertain that SMS would be
acceptable by smoking
cessation clinics as there is no
current finance system.
Routine clinical practice may
not be achievable because there
are many levels of service
providers in Thailand.

The effect size in the Thai
population is unknown;
however, adding text messages
to existing provision may

improve cessation rates.



Criteria

Cost-

effectiveness

Affordability:
Implemented at
the desired scale
Side-
effects/Safety

Equity
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Thailand National Quitline

It is likely to be very cost-
effective if the intervention is
shown to be effective among the

Thai smokers.

The TNQ has developed an
infrastructure to support an
automated SMS service.

It is unlikely to cause any
unwanted side-effects or
unintended consequences

It is likely to decrease health
disparities as SMS provides
smoking cessations supports
from a distance with greater
coverage whereas mobile app
may worsen by excluding

disadvantages.

Thailand National Quitline

Smoking cessation clinics

The cost of implementation in
the real setting is likely to be
high; therefore, it is uncertain
whether the intervention will be
cost-effective.

The cost of SMS provision is

unknown.

It is unlikely to cause any
unwanted side-effects or
unintended consequences

It is likely to decrease health
disparities as SMS provides
smoking cessations supports
from a distance with greater
coverage whereas mobile app
may worsen by excluding

disadvantages.

The Thailand National Quitline (TNQ) was established in September 2008 to provide a
countrywide-accessible telephone service for tobacco 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 for automated voice messages.
The service has been free-of-charge through a toll-free number (1600) for landline phone
users since 2011 and for mobile phone users since 2013. The TNQ applies the 5A’s
framework (Ask for tobacco use status, Advise to quit smoking, Assess the willingness to
quit, Assist for quit attempt, and Arrange for follow-up) (52) and a transtheoretical model

or the stage of change model in their service provision (41).

The TNQ provides counselling to all smokers who are interested in quitting smoking,.
Counselling services in the TNQ are provided by call-takers and counsellors. Call-takers
are the persons responsible for short communications with callers and serve as the initial

screener to identify whether the callers are smokers and would like to receive counselling
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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 services when smokers set their quit date within a month.
This time point is used as it correlates with intention to stop smoking (53). Then, the TNQ
counsellor will provide either a brief intervention (which includes mentioning the harms of
smoking and offering advice to quit smoking) if the smokers have limited time to talk on
the phone, or a full quit smoking counselling session that usually lasts for 20-30 minutes.
After providing the 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. A referral service between
the TNQ and smoking cessation clinics is also available free of charge for smokers who

would like further support. Figure 1.4 shows the telephone service provided by the TNQ.

Inbound calls

Outbound calls
(Toll-free callers)

(Call-back service)

} I
I I [ I
Brief Provide 5A quit Brief
intervention information counselling intervention
I
: Set quit date
No quit date within 1 month

Allow follow- Refuse follow-up
up calls calls

I
I [
Call back Unable to
services call back

Figure 1.4 Thailand National Quitline service flow

1.3.7  Mobile phone usage

Mobile phones have become popular and are now considered an important part of

everyday life. From the Thai national census (54, 55), the ownership of mobile phones
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increased from 70% in 2012 to 88% in 2017 (see Figure 1.5); 55.6 million Thais aged more
than six years own a mobile phone. The coverage of smartphones and feature phones' in
Thailand was estimated to be 72% and 30%, respectively (55). Besides the basic
functionality of calling others, 72% of mobile phone users used SMS while 48% accessed
the internet (55). The increasing trend in digital technology has raised a demand for the
development of a national policy. Hence, the Ministry of Digital Economy and Society of
Thailand was established in 2016 and aims to put in place a 20-year National Digital
Economy Masterplan, including 1) the development of digital infrastructure; 2) acceleration
of the digital economy; 3) promoting a digital society; and 4) developing e-Government
law (56). This national policy environment for digital technology should provide the
foundation necessary to allow for the quicker proliferation and adoption of mHealth in

Thailand.

81.4%
@

B.0% 14.8%

2012 2013 2014 2015 2016 2017

== nternet =#=~Computer =8=NMobilephone =#=Smartphone

Source: The 2016 and 2017 Household Survey on the Use of Information and Communication
Technology (54, 55)

Figure 1.5 Percentage of Thai population aged six years and over who used the internet,

computer, mobile phone and smartphone between 2012 and 2017

LA type of mobile phone which allows the basic functionality of a mobile phone (including voice calls, text
messages, multimedia, and internet capability) and has pre-installed apps from the manufacturer but unable
to install additional third-party apps. Feature phones are inexpensive compared to smartphones.
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Chapter 2: Methodological approach for

this thesis

21 Chapter overview

This chapter explains the philosophical orientation and theoretical basis underpinning, the
aims, objectives, and research questions. The research plan is briefly summarised. For

research studies that involved human subjects, research ethics and governance are detailed.

2.2 Philosophical orientation and theoretical basis

The philosophical orientation (paradigm) of viewing knowledge involves the beliefs of
what reality is (ontology) and how knowledge can be generated (epistemology). The
philosophical orientation directs attention and provides a framework for interpreting
observations (57). In this thesis, the epistemology underpinning is post-positivism, where
the reality of knowledge exists, but it can only be known imperfectly with a degree of
uncertainty. Such phenomena can be measured using the deductive approach, or theory-
driven approach, and it is possible to explain association and causation through a range of
quantitative study designs. Bonell and colleagues propose a ‘realist randomised controlled
trials’ approach that synergised between RCTs and realist approaches for evaluating
complex public health interventions (58). The approach not only embraces the notion of
causality derived from an RCT but also focuses on the understanding of mechanisms with
consideration of the cultural, social and political context that can impact knowledge
generation. Realist RCTs place emphasis on understanding the effects of intervention

components separately as well as in combination, and the mechanism of changes.

Theory is positioned as a crucial starting point for intervention development and evaluation
and is emphasised by the UK Medical Research Council (MRC) framework (59, 60) (see
Figure 2.1). The results of theory-based interventions to change behaviour in the literature
were mixed. For example, Webb’s meta-regression of internet-based behaviour change

interventions suggested that extensive use of theory to develop intervention was associated
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with a greater effect size compared to not applying any theory (9); however, it contradicted
in Prestwich’s meta-regression of diet behaviour change studies, which coded use of theory
in more detail (61). However, the meta-regression is a type of observational study reported
as an association rather than as a causal relationship. Th