
 

 

 

 

 

 

A Mobile Social Network-based Smoking Cessation 
Intervention for Chinese Male Smokers: Pilot Randomised 

Controlled Trial 

 

 

Jinsong (Jimmy) Chen 

 

 

 

 

 

 

 

A thesis submitted in fulfilment of the requirements for the degree of 
Doctor of Philosophy in Health Science, The University of Auckland, 

2020.   





 iii 

ABSTRACT 
Introduction 
Around two million Chinese people die annually from tobacco-related diseases, mostly 

men; yet fewer than 8% of Chinese smokers ever receive any smoking cessation advice or 

support. Mobile phone-based text-messaging smoking cessation interventions are proven 

cost-effective tools for supporting smokers to quit in some countries. China is the largest 

and fastest-growing smartphone market in the world with the wide use of a social network 

platform, WeChat (over 1.2 billion monthly active users). This thesis outlines the 

development and evaluation of a novel smoking cessation programme built within WeChat 

that targets Chinese male smokers.  

Methods  

Cognisant of the multidimensional drivers of smoking behaviour, I used Michie’s 

Behaviour Change Wheel as the theoretical framework on which to design a smartphone 

app-based smoking cessation intervention for the target population. I did a systematic 

literature review of smartphone app-based smoking cessation interventions to identify key 

intervention features and abstinence outcomes through a narrative synthesis. 

I analysed the smoking behaviour of the target population, identifying the behavioural 

factors to map the evidence-based behaviour change techniques to the theoretical 

determinants of capability, opportunity, and motivation for behaviour change. This was 

followed by a collaborative product development process involving target users to refine 

the intervention’s content, functions, user interface (UI) and user experience (UX). The 

programme includes a range of smoking cessation approaches: helping users to make 

quitting plans, a calculator to record quitting benefits, a calendar to record progress, 

gamification to facilitate quitting, information about smoking harms, motivational 

messages to help users overcome urges, standardised tests for assessing levels of nicotine 

dependence and lung health, and a platform to encourage social support between users. 

I evaluated the developed intervention (“SCAMPI”) through a parallel, two-arm, pilot 

randomised controlled trial. Chinese male smokers aged 25 to 44 years, smoking at least 

one cigarette per week, were included in the trial. Participants in the intervention group 

used the full version of the SCAMPI program. Participants in the control group used a 
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restricted version of the SCAMPI program (“placebo app”) that provided a link to China-

based smoking cessation support services from the National Tobacco Control Association. 

The primary outcome (smoking abstinence) was evaluated using participants’ self-reported 

30-day smoking abstinence verified by Cotinine Saliva Test at 6-week follow-up. 

Secondary outcomes included participants’ cigarette consumption reduction; 7-day 

smoking abstinence at 4-week and 6-week follow-up (self-reported); 30-day smoking 

abstinence at 6-week follow-up (self-reported); acceptability and satisfaction with the 

programme (using the MARS questionnaire). 

Results 
The systematic review identified 42 studies from multiple databases. This review indicated 

that smoking cessation apps have potential to deliver multiple smoking cessation 

interventions simultaneously, although the current challenges are how to maintain good 

quality and how to develop suitable apps to the target population groups; the application 

of theories and guidelines may make a smoking cessation app more engaging; more 

research is needed to identify the relationship between theories and engagement; smoking 

cessation apps are becoming increasingly specific to provide support to specific smoking 

population groups (e.g. pregnant women, smokers with mental health problems, etc.). 

There is no smoking cessation app designed specifically for the single largest smoking 

population group in the world with a low cessation rate: Chinese male smokers aged 25 to 

44 years. 

The key findings of the intervention development were that the main factors of importance 

to the target population were smoking for socialisation, smoking when feeling depressed, 

personal health concerns, family health concerns, the social stigma of smoking, and not 

wanting their children to grow up in a smoking environment. The functions and content of 

SCAMPI were tailored to its target users with reference to the theoretical basis and 

empirical evidence.  

Over a 13-day recruitment period (Jan 18 - Jan 31, 2019), 5,736 individuals visited the 

SCAMPI WeChat recruitment page. The first 80 participants who met the inclusion criteria 

were recruited and randomly allocated to either the intervention or control group (n=40 per 

arm). At six weeks, 36 out of 40 (90%) intervention participants and 35 out of 40 (88%) 
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control participants provided complete self-reported data on their daily smoking status via 

WeChat. Biochemically verified smoking abstinence at six weeks was 10 out of 40 (25%) 

intervention participants and 2 out of 40 (5%) control participants (RR=5.0, 95% CI 1.2 to 

21.4, P=.03). Participants rated their satisfaction with the intervention programme as 4.56 

out of 5.00 (MARS). 

Conclusion 

SCAMPI is a novel, accessible, and highly acceptable smoking cessation intervention for 

Chinese male smokers. However, the pilot study had a small sample size and was too short 

in duration to conclude that SCAMPI is an effective smoking cessation tool. A future, 

adequately powered, randomised controlled trial is needed to evaluate the SCAMPI 

programme’s long-term effectiveness and performance more definitively. Further 

development of the programme should be supported by an enhanced data storage and 

processing capacity to cope with the expected large volume of users. 
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Chapter 1 INTRODUCTION 
1.1 Burden of tobacco smoking 
Tobacco use is one of the biggest threats to public health globally. Every year, more than 

seven million people in the world are killed by tobacco use.1 Among these deaths, more 

than six million are the result of direct tobacco use, while about 890,000 are the result of 

non-smokers being exposed to second-hand smoke (SHS).1 The World Health 

Organization (WHO) estimates that tobacco smoking is not only the leading cause of death 

but also the leading cause of life-threatening diseases, such as cardiovascular disease 

(CVD), Chronic Obstructive Lung Disease (COPD) and many cancers (cancer of the lung, 

oesophagus, larynx, mouth, throat, kidney, bladder, liver, pancreas, stomach, cervix, colon, 

and rectum, as well as acute myeloid leukemia.2) 

All forms of tobacco are harmful, and there is no safe level of exposure to tobacco. 

However, cigarette smoking is, by far the most common form of tobacco use worldwide.1 
3 Other tobacco products include waterpipe tobacco, various smokeless tobacco products 

(e.g. oral tobacco), cigars, cigarillos, roll-your-own tobacco, pipe tobacco, bidis and 

kreteks.1  

People in China consume more cigarettes each year than any other country worldwide. 

About one in every three cigarettes smoked in the world is smoked in China.4 However, 

about one million children (10–14 years) and more than 260 million adults (15+ years) 

continue to smoke each day in China.3 In the past three decades, due to population growth 

and an increase in smoking rates, cigarette consumption in China has increased by 20%.4 

China also has the highest smoking prevalence worldwide: nearly one-third (28.1%) of the 

population are cigarette smokers, but there is a huge difference in smoking between the 

sexes: in 2018, smoking prevalence among men was 52.4% but among women only 2.4%.5 

The high smoking prevalence rate among Chinese men is because of multiple factors, such 

as ready access to cheap tobacco, unrestricted marketing, expectations that smoking can 

take place anywhere, limited knowledge of smoking harms, and smoking being seen as a 

male-only activity, with negative social norms around women smoking.5 Chinese males 

are, therefore, the single largest smoking demographic group in the world.  
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Awareness about the health risks of smoking is low in China: only 25% of Chinese adults 

have a comprehensive understanding of the health hazards.5 A survey in 2018 showed that 

only 45% of smokers knew that smoking causes CVD, and only 37% knew that it causes a 

stroke.6 At the same time, fewer than 30% of adults were aware of the dangers of SHS 

exposure.5  

Every year, about two million Chinese people are killed by diseases caused by tobacco 

smoke inhalation. The number of annual tobacco-related deaths in China is expected to 

increase to three million by 2050.3 

SHS is also a major health risk in China. The most recent Global Adult Tobacco Survey 

(GATS) in China in 2018, estimated that in an average week, nearly 45% of adults are 

exposed to SHS at home, while over 50% are exposed to SHS at work.6 Every year, 

approximately 100,000 people die in China as a result of SHS exposure.5  

Tobacco use in China has other negative impacts besides direct health consequences.3 The 

economic cost of smoking in China amounts to about ¥400 billion RMB (approx. $60 

billion USD) per year. This consists of direct costs related to healthcare expenditures and 

indirect costs related to lost productivity due to early mortality, and morbidity.3 Tobacco 

use contributes to poverty: on average, Chinese smokers spend 3.4% of their daily family 

income on cigarettes.3 In China, tobacco use is estimated to create a million tons of toxic 

waste, each year, in the form of butts and packs.3  

In 2003, WHO Member States unanimously adopted the WHO Framework Convention on 

Tobacco Control (FCTC), an evidence-based treaty that affirms the human right to health, 

provides legal dimensions for international health co-operation and sets standards for 

compliance with these provisions, focused largely on reducing demand for tobacco and 

supply reduction.1 In 2007, WHO introduced a model for the most cost-effective way for 

states to scale up implementation of the main tobacco demand reduction provisions of the 

WHO FCTC: MPOWER.1 Each MPOWER measure corresponds to at least one provision 

of the FCTC. The six MPOWER measures are: 

• Monitor tobacco use and prevention policies 

• Protect people from tobacco use 

• Offer help to quit tobacco use 
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• Warn about the dangers of tobacco 

• Enforce bans on tobacco advertising, promotion and sponsorship 

• Raise taxes on tobacco. 

This thesis focuses on one measure within MPOWER: “Offer help to quit tobacco use”. It 

investigates a novel approach to offering support for smoking cessation.7  

1.2 Smoking cessation in China 
China signed the WHO FCTC in 2003, ratified it in 2005, and the treaty came into legal 

force in China in 2006.1 In the same year, smoking cessation clinics were set up, and the 

National Quitline was launched in China as a response to the ratification of the FCTC.6,8 

However, it is clear that China faces many barriers and significant challenges to the 

effective implementation of tobacco control measures under the FCTC.9 This may be due 

to economic, social, political, and cultural factors, requiring efforts from society as a 

whole.10  

Low knowledge about smoking harms contributes to a low intention to quit smoking by 

Chinese smokers. The GATS-China report in 2018 showed that over 80% of Chinese 

smokers had no plans to quit in the next 12 months.6 For those smokers who had ever 

attempted to quit smoking, fewer than 10% had ever received smoking cessation support 

such as pharmacotherapy (e.g. nicotine replacement therapy [NRT] and prescription 

medications) and counselling (e.g. counselling at a cessation clinic and a telephone 

Quitline).6 A survey administered to 6,500 male adult smokers from six cities in China 

found that Chinese male smokers rely on unassisted methods to quit smoking.11 Indeed, 

smoking cessation services are not part of the National Basic Medical and Health Care 

Services, and NRT is not in the Catalogue of National Basic Drugs.6,8 Some smoking 

cessation clinics were set up, and the National Quitline was launched in 2006, but due to 

the limited exposure and accessibility, they have been little used by Chinese smokers.6,8 

An increasing number of Chinese smokers wanting help to quit (8.1% in 2010 and 28.4% 

in 2018) seek smoking cessation support directly from the internet.6  

Thus, Chinese smokers have relatively low intention to quit smoking and are unlikely to 

access quitting support. Based on high smoking prevalence (largely among men), poor 

knowledge of the harms of smoking and the limited availability and efficacy of current 
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smoking cessation support, there is a pressing need for accessible, reliable, acceptable 

smoking cessation interventions in China. 

1.3 Mobile technology and tobacco control  
eHealth (digital health) refers to the use of information and communication technologies 

(ICT) for health.12 The “e” represents both “electronic” and “Internet”.13 In 2001, the 

Journal of Medical Internet Research (JMIR) defined eHealth as “an emerging field in the 

intersection of medical informatics, public health and business, referring to health services 

and information delivered or enhanced through the Internet and related technologies”.13 

eHealth includes all application of electronic information and communication, as well as 

Internet technologies in health-related fields. In the past decade, eHealth has been 

recognised by the WHO as having potential impacts on healthcare delivery, research and 

health-related activities for the benefit of both low- and high-income countries.14 eHealth 

has become the most rapidly growing area in healthcare sectors and plays an important role 

in achieving universal health coverage.15 

mHealth is defined by the WHO as the use of mobile devices (e.g. mobile phones, tablets, 

patient monitoring devices, personal digital assistants and wireless devices) for medical 

and public health practice.15,16 Mobile health (mHealth), one type of eHealth, involves the 

use of a mobile device’s core utility of voice and short message service (SMS) as well as 

more complex functions such as general packet radio service (GPRS), fourth and fifth-

generation mobile telecommunications (4G and 5G systems), global positioning system 

(GPS), and Bluetooth technology.16 The explosive growth of mobile communications over 

the past decade has shown the potential of mHealth to transform delivery and access to 

healthcare services and promote better quality healthcare.17 

mHealth apps can be understood as software for health-related services on smartphones 

and other mobile devices.18,19 The relationship between these three concepts can be 

virtually presented as the following figure.  
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Figure 1: Relationship between eHealth, mHealth and mHealth apps 

 

About 85% of tobacco users in the world have no access to appropriate cessation support.20 

Since 2012, WHO has been working with the International Telecommunications Union 

(ITU) to scale up health services for non-communicable diseases (NCDs) and their risk 

factors (such as tobacco use), by using mobile technology to increase service access and 

population engagement.20 Under the mHealth for tobacco control initiatives, WHO has 

developed multiple mHealth-based tobacco control themes, such as mSmoke-free, 

mCessation, mAwareness, mTraining, mLivelihood, and mIllicit.21 mCessation and 

mAwareness are directly related to the target group of smokers. mCessation projects refer 

to cost-effective, personalised and interactive cessation tools using SMS and smartphone 

applications to support quitting by sending motivational messages and providing 

behavioural-change support to tobacco users.22 mAwareness refers to projects that create 

applications and models using technology for social networks to educate and raise 

awareness about the dangers of tobacco use.22  

The advantages of using mobile technologies compared to traditional face-to-face support 

services for smoking cessation include 24 hours a day, seven days a week availability, 

accessibility from any location that has mobile access, innovation, cost-effectiveness, real-

time access to current information and portability.22  
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Over the past few years, these projects have been applied by different countries and have 

shown some impressive outcomes.22 For example, one project called “MiQuit” uses low-

cost, tailored, self-help smoking cessation text messages to support pregnant smokers to 

quit smoking.23 A multi-centre RCT indicated that 5.4% (11 of 203) of MiQuit users were 

abstinent (validated, continuous abstinence at 36-week follow-up) versus 2.0% (four of 

204) of usual care participants [odds ratio (OR)=2.7, 95% confidence interval (CI)=0.93-

9.35].23  

Based on the definition of mHealth introduced above, mobile phone-based smoking 

cessation interventions (e.g., short message smoking cessation service and Quitline) can be 

understood as mHealth interventions.  

The most recent Cochrane Review found moderate‐certainty evidence, limited by 

inconsistency, that mCessation (text message-based) interventions were more effective 

than minimal smoking cessation support (risk ratio (RR)=1.54, 95% CI=1.19 to 2.00; 13 

studies, 14,133 participants).24 Meanwhile, there was also moderate‐certainty evidence, 

limited by imprecision, that text messaging added to other smoking cessation interventions 

was more effective than the other smoking cessation interventions alone (RR=1.59, 95% 

CI=1.09 to 2.33; 4 studies, 997 participants).24 

However, current evidence suggests that mHealth-based support for smoking cessation is 

only effective if delivered via text message.25 The Cochrane Systematic Review indicated 

that the impacts of smartphone smoking cessation apps were inconclusive.24 This statement 

was made based on a meta-analysis of only five studies; the analysis compared smoking 

cessation smartphone apps with lower‐intensity smoking cessation support (either a lower‐

intensity app or non‐app minimal support) and found no evidence that smartphone apps 

improve the likelihood of smoking cessation but the estimate lacked precision (pooled 

RR=1.00, 95% CI=0.66 to 1.52; 5 studies, 3,079 participants).24 A larger data pool 

including more RCTs was recommended to shed more light on the effectiveness of 

smartphone apps for smoking cessation.24  

mHealth-based smoking cessation interventions may be a possible solution to address the 

problem of limited exposure and low engagement with current smoking cessation support 

in China. The rapidly increasing number of global mobile phone users22 offers an 
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opportunity to break the traditional barriers which have hindered people who are unable to 

access tobacco cessation support. 

1.4 Smartphone use in China 
A smartphone is the combination of a personal digital assistant (PDA) and a mobile 

phone.26 It allows users to store information, e-mail, install programs, along with using a 

mobile phone, all in one device.26 China has the largest smartphone user group in the world. 

In September 2018, the number of smartphone users in China had reached 782 million.27 

By 2019, the number was 850 million, representing one-fourth of the global smartphone 

users.28   

On average, Chinese smartphone users spend three hours on their smartphones daily (over 

150 episodes), the second-highest in the world.29 Chinese smartphone users mainly use 

their smartphones for applications (also called as “apps”, software run on smartphones). In 

the 4th quarter in 2017 alone, Chinese smartphones users spent over 2 trillion hours on 

smartphone apps, which was 4.5 times more than the 2nd biggest smartphone apps market, 

India.30 

WeChat, a mobile social network platform, is the most popular app in China.31 By 2019, 

there were 1.15 billion monthly active users on WeChat.32 WeChat users are highly 

engaged. On average, WeChat users spend 64 minutes on WeChat and turn on the app 17 

times per day.33 Nearly 95% of WeChat users stated that their lives are highly attached to 

WeChat.33 Over half of WeChat users are in the 25 to 44 year age group.33  

There has been a significant decline in text messaging after the total number of text 

messages sent in China peaked in 2012 at 897 billion.34 The decrease is even more 

noticeable in terms of text messages sent per person, taking account of the increasing 

number of registered mobile users in China. The reason for the continuous decline in text 

messaging is quite obvious; due to the growing popularity of smartphones and mobile 

internet, Chinese mobile users are preferring mobile messaging apps to share information. 

The usage of mobile message apps is almost universal among Chinese smartphone users; 

around 82 percent of iPhone users in China are using WeChat, for example, the most 

popular Chinese messaging app developed by Tencent.34  
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Mobile message apps like WeChat are gaining rapid traction among Chinese users because 

they offer more than an alternative to texting. Voice messaging, also known as “push-to-

talk”, was the most commonly used function of WeChat in 2014.34 One reason may be that 

Chinese language is relatively hard to type, so voice messaging could take full advantage 

in keeping the users hands free and saving a considerable amount of time. Besides, mobile 

message apps in China are even more appealing due to the inclusion of social media 

features: As of May 2014, about 77 percent of WeChat users had used “moment”, a sharing 

feature allowing people to exchange stories, photos and short videos among their circle of 

friends. Moreover, China’s instant messaging apps like WeChat are expanding their 

services in sectors such as gaming, commercial promoting, online shopping, and even 

banking. 

The current smartphone penetration and usage in China make mHealth “app-based” 

smoking cessation interventions a potentially powerful way of reaching and engaging many 

smokers with support to quit. However, a tailored app-based smoking cessation 

intervention will be needed because of the unique smartphone use patterns in China.   

1.5 WeChat features 
One of the most popular features on the WeChat platform is WeChat official account (OA). 

An organisation can register a WeChat OA on the platform.35 WeChat users can subscribe 

to this OA to become “followers”.35 Organisations can communicate and interact with 

followers through the WeChat OA. Currently, there are over 1.2 million registered 

enterprises in China who have created WeChat OAs.35  

WeChat OA has been an effective tool for Chinese organisations (e.g. regional councils, 

government sectors, and companies) to interact with their customers or audiences.36 In a 

survey done in 2018, companies with WeChat OAs sold 32% of their products on 

WeChat.36 WeChat OA has helped these companies save more than 34% of their operation 

costs.36  

In 2017, WeChat launched a new feature called WeChat mini-programme.37 WeChat mini-

programme refers to different apps that run and attach to the platform.35 Different mini-

programmes have different functions, such as sending notifications, storing data, recording, 

calculating, and so on.35 WeChat users can have access to these mini-programmes without 
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downloading or installing.35 After using a WeChat mini-programme, users can turn it off 

instead of deleting it, while their user data will be synced with their WeChat account.35 The 

“use-synch-drop” concept of mini-programmes saves storage space and improves 

efficiency.35  

By being part of a heavily used social network platform, mini-programmes are also more 

engaging than traditional apps.35 Since the mini-programme feature was launched, it has 

rapidly become a routine feature used by WeChat users.36 By 2017, the mini-programme 

feature has been used over 11 million times.36 In short, both the WeChat OA and mini-

programme on the WeChat platform enhance accessibility and engagement and provide 

many options to deliver a smoking cessation intervention.  

1.6 Rationale for this research 
The high smoking prevalence rate, smartphone penetration rate and app usage rate, in 

China, provides an opportunity for applying mHealth app-based smoking cessation 

interventions. Since WeChat is the most popular app for Chinese smartphone users and has 

the novel components of WeChat OA and WeChat mini programme, the potential of the 

WeChat platform to deliver smoking cessation interventions for Chinese smokers is 

unprecedented.  

However, there is limited evidence for the effectiveness of mHealth app-based smoking 

cessation interventions.38 Rigorous research is needed for both the development and 

evaluation of smartphone app-based smoking cessation interventions.  

This thesis describes the development and assessment of a mHealth app-based intervention 

to support Chinese smokers to quit smoking. The intervention will be delivered via the 

WeChat platform. The study is named “A social network app-based smoking cessation 

intervention for Chinese male smokers”, while the intervention is abbreviated as “SCAMPI 

(Smoking Cessation App for Chinese Male: Pilot Intervention)”.  

1.7 Terms and definitions 
There are several important concepts that need to be clarified about the research and the 

intervention before proceeding further. 
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1.7.1 Behaviour change 
Behaviour may be defined as “anything a person does in response to internal or external 

events”.39 Behaviour may involve the performance of a complex sequence of actions over 

time, and it usually has impacts on an individual’s physical and mental health.40 In this 

thesis, tobacco smoking, quitting smoking, and mobile phone use are important behaviours 

of interest.  

Behaviour change refers to improving an individual’s personal health by modifying health-

related behaviours.41,42 There is a growing body of evidence showing that mHealth apps 

can change their users’ health behaviour.43 mHealth apps have been used for a range of 

health-related behaviours, such as weight control, medication adherence, physical activity 

support, smoking cessation and so on.44 A mHealth app-based smoking cessation 

intervention can be understood as a behaviour change intervention that aims to change its 

users’ smoking behaviour to avoid future health harms from smoking.  

However, it is vital that the design should consider the state of cumulative knowledge to 

specify key constructs and relationships. This is the role of behaviour change theories: to 

outline the underlying scientific explanations of the processes of behaviour change and link 

behaviour change to constructs in a systematic way.41,42,45. In this thesis, I explicitly draw 

on behaviour change theories to assist in the design of the study intervention.46-48  

1.7.2 User experience and user interface 
User experience (UX) is a generic term that refers to the quality of the experience that a 

person has when interacting with a specific design.49 The Glossary of Microsoft 

Management Console (MMC) Terminology states that UX is “an activity of encounter by 

a computer user with the auditory and visual presentation of a collection of computer 

programs”.50 UX is defined as the end-users’ perceptions as they interact with a product 

service51, or encompass all aspects an end-user can interact with a product.52 The UX of 

mHealth apps can thus be understood as the users’ perceptions of their own interaction 

with the app. These perceptions may include effectiveness (health outcomes of using the 

apps), efficiency (how fast or cheap the app is), emotional satisfaction (how good it feels), 

and the quality of the relationship the user forms with the app.53 In contrast, user interface 

(UI) refers to the graphical user interface. A standardised definition of UI remains 
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unclear.54 UI allows users to interact with an app through graphical icons and visual 

indicators such as notation 55,56 A good UI makes an app easy, practical, and efficient to 

use.55  

1.8 Thesis outline  
The thesis consists of two parts: a collaborative product development (CPD) stage and a 

pilot RCT stage. The following figure shows the structure and plan of the research study at 

the core of the thesis, known as the SCAMPI study.  

 

 

Figure 2: Process map of the thesis  
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The objectives of the CPD stage are:  

(1) To identify factors that can cause or prevent target users from smoking tobacco; 

(2) To identify the preferred features of a mHealth app-based smoking cessation 

intervention from target users;  

(3) To develop the SCAMPI programme.  

The pilot RCT stage has the following objectives:  

(1) To implement the SCAMPI programme among target users;  

(2) To evaluate the feasibility and preliminary effectiveness of SCAMPI;  

(3) To evaluate target user acceptability, engagement and satisfaction with SCAMPI.  

This thesis describes the whole process from programme development to its 

implementation and evaluation. The thesis comprises six chapters. The following chapter, 

Chapter Two, is a systematic literature review of studies about mHealth app-based smoking 

cessation interventions; Chapter Three covers the development of the SCAMPI app; 

Chapter Four describes the implementation and findings of the SCAMPI programme trial; 

Chapter Five discusses the key findings of the study and discusses their implications and 

limitations; Chapter Six draws conclusions and identifies future research direction.  

The next chapter will identify existing scientific literature about mHealth app-based 

smoking cessation interventions. In it, I review and analyse findings from studies in the 

literature. The review focuses on methods of development, implementation, and evaluation 

of interventions, as well as current findings of intervention feasibility and effectiveness.   
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Chapter 2 SYSTEMATIC LITERATURE REVIEW  
2.1 Purposes of review 
A growing number of research studies are being undertaken about mHealth app-based 

smoking cessation interventions (“smoking cessation apps”). These studies usually focus 

on describing how smoking cessation apps were developed, evaluating the effectiveness of 

apps on supporting smokers to quit smoking, and analysing the content validity of these 

apps. Different objectives and methodologies were applied by these studies, which increase 

the difficulties of identifying how apps can help smokers to quit smoking as well as the 

effectiveness of these apps. Therefore, the main aims of this review are to identify the 

current body of literature on smoking cessation apps, as well as provide a systematic 

analysis of the effectiveness and features of current smoking cessation apps. 

2.2 Methods  

2.2.1 Search strategy 

The PRISMA statement guided the conduct of this literature review.57 Structured database 

searches identified studies. The search terms and search strategies were determined by the 

author, under the supervision of supervisors and with technical support from the University 

of Auckland librarians.  

The search terms of this review cover three critical aspects of mHealth app-based smoking 

cessation interventions. These aspects are (1) smartphone, which represents the device to 

deliver the target interventions; search terms of “smartphone”, “mobile phone” and so on 

were used to identify articles in this research area; (2) app, which refers to the mode of 

delivering the target interventions; search terms of “application”, “software”, and so on 

were used to find relevant research articles; (3) smoking cessation, which represents the 

purpose of the reviewed health interventions; search terms of “smoking cessation”, “quit 

smoking” and so on, were used to navigate relevant research articles. A connection term 

“AND” was used to narrow down research articles which are relevant to all three key 

aspects.  

Due to differences in search engine features, some search terms were unable to be applied 

in specific engines. For instance, the symbol “*” was not recognisable by databases on the 
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Medline article search engine. The full search strategy and search terms used in different 

databases are available in Appendix 1. 

A similar strategy was applied to determine databases for implementing the article search. 

I used three types of databases to search as many relevant articles as possible. The three 

types of databases include  

(1) databases (e.g. Embase, PubMed, etc.) which focus on research areas of 

medical science, health science and public health;  

(2) databases (e.g. PsyInfo) which focus on research areas of psychological and 

behaviour change interventions;  

(3) databases or search engine (e.g. Web of Science, ProQuest Library, etc.)  which 

include wider research topics like computer science, mobile technology, and so 

on.  

Article search was implemented on 49 electronic databases, including Embase, Medline, 

PsyInfo, PubMed, ProQuest Library (search engine including 43 databases), Scopus, Web 

of Science in 2018 January (updated in January 2020), for studies of mHealth app-based 

smoking cessation interventions published in English and Chinese languages with no date 

restriction.  

As an example, the following table shows the search terms and search strategies used for 

the database engine Embase. 

 
Table 1: Search terms and search strategy used in Embase 

# Searches Results Type 

1 exp smartphone/ or mobile phone/ or phone/ or iPhone/ or iOS/ or Android/ 
or smart phone/ or cell phone 27539 Advanced 

2 limit 1 to ((chinese or english) and article and journal) 15361 Advanced 
3 exp App/ or application/ or software/ or program 951558 Advanced 
4 limit 3 to ((chinese or english) and article and journal) 510138 Advanced 
5 exp Smoking/ or smoking cessation/ or quit smoking/ or stop smoking 398509 Advanced 
6 limit 5 to ((chinese or english) and article and journal) 206021 Advanced 
7 exp cigarette/ or cigarette cessation/ or tobacco/ or tobacco cessation 47368 Advanced 
8 limit 7 to ((chinese or english) and article and journal) 27557 Advanced 
9 6 or 8 224742 Advanced 
10 2 and 4 1874 Advanced 
11 9 and 10 100 Advanced 
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2.2.2 Eligibility criteria and selection process 

Titles and abstracts of founded articles were screened, and all potentially relevant articles 

were obtained in full. The database of preliminarily screened articles was shared with the 

supervisors. Full articles were assessed against the inclusion and exclusion criteria (Table 

2). Inclusion criteria were based on languages, type of study, participants, type of 

intervention and outcomes.  

 
Table 2: Inclusion and exclusion criteria 

No. Criteria Description 
1 Type of language  Both English and Chinese language papers were included in the review. 

Articles written in other languages were excluded.  
2 Type of study Randomised controlled trials (RCTs), qualitative studies, feasibility and 

pilot studies, single-arm trials were included in this review. App features 
analysis and other systematic literature review were excluded.  

3 Type of intervention Interventions included in the review were strictly limited to smartphone 
apps, or any other software ran on smartphones for smoking cessation. 
Interventions, where the primary aim was to reduce exposure to SHS and 
place of smoking, were excluded. Interventions delivered as mobile text 
messages or PC software for smoking cessation were also excluded since 
they are not mHealth app-based smoking cessation interventions.  

4 Type of participants The target of the intervention were adults or teenagers who smoked, no 
restrictions on age, gender, ethnicity or health conditions were applied.  

5 Type of outcomes Outcomes were the change in the number of cigarettes smoked or smoking 
cessation. Behaviours could be measured objectively (e.g. saliva) or by self-
reported data. Attitudes to smartphone apps for smoking cessation could be 
measured by perceptions, acceptability, satisfaction and usability to 
smartphone apps for smoking cessation. App features could be reported by 
app functions, content, theories and guidelines used. All types of outcomes 
were included in the review. 

 

2.2.3 Data extraction processes 

Data extraction was conducted by the author and then discussed and checked by the 

supervisors. Different types of data were extracted from different types of studies. The 

following describes the data extraction forms of the review:  

Methods 
The CONSORT 25-item checklist was completed for each study.58 Although the 

CONSORT checklist was designed for reporting RCTs, its extension and varied versions 

are applicable to report different types of the studies.58,59 In order to keep it consistent with 

reporting studies, the same checklist was applied to all selected studies of the review, while 
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some other sections were indicated in the review result. By following the checklist, a 

study’s aims and objectives, methods (e.g. design, participants, interventions, outcomes, 

sample size), randomisation (if applied) and statistical methods, participants and numbers 

analysed, results of analysis and discussion (e.g. limitation, generalisability and 

interpretation) were reported.  

Risk of bias 
The Cochrane Risk of Bias tool was used to assess study bias.60 It is a domain-based 

evaluation tool assesses risk for selection, performance, detection, attrition reporting, and 

other bias. For each study, the six “risk of bias” domains were addressed by answering a 

pre-specified question about the adequacy of the study with each domain, and judgement 

made on whether the study has a high, low, or unclear risk of bias for that domain.  

App description 
Apps description was run through on each study. For each specific app mentioned by the 

studies, the app’s names (what the app is called); platforms (what operating system that the 

app can be run on); theories (a theoretical basis that was applied to develop the app); 

guidelines (guideline that was applied into the app); and features (functions coded in the 

app to support smoking cessation) were identified.  

Theory coding scheme  
The theory coding scheme was used to describe the theoretical basis of apps. The coding 

scheme was based on the theory coding scheme developed by Michie and Prestwich.61 The 

scheme comprises six categories, which can be used to assess the use of theory: (1) Is the 

theory mentioned? (2) Are the relevant theoretical constructs targeted? (3) Is any theory 

used to select recipients of the app? (4) Are the theoretical constructs mentioned in the 

study? (5) Is the theory tested? (6) Is theory refined? Only theories relating to smoking 

cessation and behaviour change were recorded. Using this coding scheme provided a 

method for the systematic appraisal of theoretical components of apps. 

Guideline coding scheme 
Different to a theory (abstracted and developed by researchers to explain a phenomenon or 

to predict outcomes), a guideline is usually designed or developed by organisations and is 
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used for reflecting standards and guiding practice. In essence, a theory is abstracted practice 

and a guideline is applied practice.62 The guideline coding scheme was a revised version 

of the theory coding scheme as they were both tools to identify specific components 

(theoretical base elements vs guideline base elements) of an intervention.61 A guideline 

coding scheme was developed to assess the guideline adherence of apps: (1) Is the 

guideline mentioned? (2) What is the guideline targeting? (3) Are any guideline 

components involved in the app? (4) Are the relevant guideline constructs mentioned in 

the study? All types of guidelines mentioned in the articles were identified and analysed. 

Using this coding scheme provided a method for the systematic appraisal of guideline 

components of apps.  

App function coding scheme 
The Smoking Cessation Approach on Mobile Smoking Cessation Apps categorised by the 

(U.S.) National Tobacco Cessation Collaboration (NTCC)63 and its updated version 

developed by Abroms et al. (three other approaches were added)64 was used to code the 

functions of apps mentioned in the reviewed studies. The NTCC taxonomy is used to 

represent the up-to-date version of the classification method developed by Abroms et al. 

based on the NTCC method.63,64 The following table shows the smoking cessation 

functions identified and defined by the NTCC taxonomy.63,64 

 
Table 3: Functions of smoking cessation apps 

Functions  Description 
Calculator  Track dollars saved and health benefits accrued over time since quitting 
Calendar Track days until and after the quit date 
Game Provide a game for quitting smoking 
Hypnosis  Use hypnosis techniques for smoking cessation 
Informational  Provide information on quitting smoking 
Lung Health Tester  Measure users’ lung health or lung capacity 
Other  A function which does not primarily fit into one of the identified categories 
Rationing Limit the numbers of cigarettes or the time in which cigarettes could be 

smoked 

 

2.2.4 Narrative synthesis of results 

The data extraction forms described above were also used to assess if it was viable to 

conduct a quantitative synthesis. Using Cochrane Review guidance60, a meta-analysis was 
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ruled out because although most studies shared a common primary outcome (smoking 

cessation measured by self-report and objectively), comparison groups (interventions 

versus controls), participants and key components of the interventions were not the same 

across studies.  

Synthesis involves the collation, combination, and summary of the findings of individual 

studies included in the systematic review. Narrative synthesis comprises identifying 

patterns, similarities and differences in the interventions and methods reported in the 

included studies.  

The narrative synthesis was implemented in four stages. First, articles were divided by the 

author, who extracted data from articles about each study using the data extraction forms 

described above. All collected data were visually presented in a tabular format. Second, 

the data extraction forms were used to produce narrative descriptive summaries of all 

studies. These are reported in the results section below. Third, the patterns between 

intervention characteristics (e.g. apps’ effectiveness, theories, functions, and content) and 

the effect of the intervention on smoking cessation were identified and discussed. The 

extent to which these characteristics might explain variation in the size and direction of 

effect was discussed. Fourth, an overall assessment of the strengths and limitations of the 

mHealth app-based approaches to help people quit smoking were discussed and 

summarised.  

2.3 Results  
Figure 3 shows the flow of studies through the review process and the reasons for 

exclusion. Searches identified 2506 potentially relevant articles, which was reduced to 

1329 after removing duplicates. Following a review of titles and abstracts, 113 full-text 

articles were retrieved. Of the 113 articles, 42 met the selection criteria. Figure 4 shows the 

number of articles selected for the review. Although the search includes articles in Chinese, 

and there was one Chinese article found by the search, the article was excluded since it did 

not meet the selection criteria. The following three tables show the methods and results of 

reviewed studies, the risk of bias and limitation of the reviewed studies, and the smoking 

cessation apps discussed by the reviewed studies, respectively.  
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Figure 3: Flowchart of literature selection 

 

 

Figure 4: Number of selected articles  
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Table 4: Methods and results of reviewed studies 

Author 
Year 

Design, Sample, Country and setting, 
Interventions, Follow-up 

Measures Results 

BinDhim 
et al. 65 
2014 

Cross-sectional exploratory study 
Adult smokers (n=602) 
Australia, Singapore, the UK and the U.S., smokers 
downloaded the app on Apple App store of the listed 
countries 
Intervention: app 
12 months 

1. App usage 
2. Feasibility of conducting 
app-based research 
3. Respondents’ 
characteristics 

1. App usage: App downloads=1751 times 
2. Feasibility: 36.75% of users completed a questionnaire within the app; 77.2% questionnaire 
respondents were ready to quit in the next 30 days, and the majority of them had never sought 
professional help 
3. Characteristics: 50.2% respondents that had used other health-related apps before, 89.4% of them 
were using these apps at least once a week, but 77.5% never checked the credibility of apps; more than 
half app users had downloaded smoking cessation apps in the past, and three-quarters had made 
quitting attempts before using an app 

Bricker et 
al. 66 
2014 

Pilot RCT 
Adult smokers (n=196) 
U.S., smokers read ads on the website and traditional 
methods (e.g. newspaper)  
Intervention: target app 
Control: existing app 
2 months 

1. App usage 
2. Effectiveness (30-day 
PPA [1]) 
3. Satisfaction with the app.  

1. App usage: No. of apps open: target app=37.2 times, control app=15.2 times (P<.001) 
2. Effectiveness: 13% in intervention group vs 8% in control group (OR=2.7; 95% CI=0.8–10.3) 
3. Satisfaction: intervention app achieved generally higher satisfaction, 85% users reported the app 
was organised (vs 67% for control app; P=.006), 53% reported it was useful for quitting (vs 38% for 
control app; P=.10), and 59% were satisfied overall (vs 45% for control app; P=.14)  

Buller et 
al. 67 
2014 

RCT 
Smokers aged 18-30 years (n=102) 
U.S., smokers read Google Ads, Facebook, and 
Adbrite ads 
Intervention: app 
Control: text messages 
3 months 

1. App usage 
2. Effectiveness (quit 
attempts, 30-day PPA, and 
continued abstinence) 
3. Satisfaction with the app 

1. App usage: Average 60% of smokers used mobile services (app - 61%; text messaging - 59%) 
2. Effectiveness: A majority of smokers reported being abstinent at post-test (6 weeks, 53% of 
completers; 12 weeks, 66% of completers [44% of all cases]); 25% of study participants reported 30-
day point-prevalence abstinence, and 22% reported continuous abstinence at 12 weeks; participants 
used text messaging services produced more abstinence (P<.05); service usage predicted higher 30-
day abstinence at 12 weeks (users 47% vs non-users 20%; P=.03) 
3. Satisfaction: 75% of participants evaluated the app as user-friendly 

Ploderer et 
al. 68 
2014 

Qualitative study 
Adult smokers (n=14) 
Australia, smokers used telephone counselling service 
or read Facebook and Twitter channels, or in 
university’s staff and student mailing lists 
Intervention: app 
1 week 

1. How the app can support 
quitting behaviours. 

1. Tips for coping were more commonly used than distractions to cope with cravings because they 
helped to fortify the quit attempt and provided opportunities to connect with other users of the 
application 
2. Distractions were essential to attract new users and to facilitate content sharing 

Ubhi et al. 
69 
2015 

Single-arm trial 
Smokers aged 16+ years (n=1170) 
UK, participants who searched and downloaded apps 
onto their devices 
Intervention: app 
28 days 

1. App usage 
2. Effectiveness (28-day 
abstinence rates).  

1. App usage: The mean number of logins was 8.5 (SD=9.0) 
2. Effectiveness: 18.9% (95% CI=16.7-21.1) participants recorded as being abstinent from smoking 
for 28 days or longer 
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McClure et 
al. 70 
2016 

Feasibility study 
Adult smokers (n=66) 
U.S., smokers were members of a large regional health 
care system integrated group practice 
Intervention: app + varenicline 
Control: standard self-help + varenicline 
5 months 

1. App usage 
2. Effectiveness (7-day 
PPA in different follow-
ups) 
3. Satisfaction with the app 

1. App usage: App was more likely to be used than control materials (10.6 vs 2.7, P<.001). 
2. Effectiveness: 7-day PPA at 5-month follow-up was 36% in the intervention group versus 24% 
among controls (OR=1.79, 95% CI=0.61-5.19, P=.42); intervention participants used their varenicline 
an average of 46 days versus 39 among controls (P=.49); 67% (22/33) of intervention participants and 
76% (25/33) of controls prematurely discontinued varenicline use (P=.29) 
3. Satisfaction: App users thought the app could help others quit smoking (22/24, 92%) and 
consistently take their stop-smoking medication (17/22, 97%) and would recommend the programme 
to others (20/23, 87%), they rated as convenient, responsive to their needs, and easy to use 

Naughton 
et al. 71 
2016 

Mixed-methods design 
Adult smokers (n=15) 
UK, smokers read ads and contact with the research 
team  
Intervention: app 
1 month 

1. App usage 
2. End-of-day (EoD) 
surveys of smoking beliefs 
and behaviour 
3. Interview with users’ 
attitudes and feedback 

1. App usage: Average smoking reports received was 37.8 (SD=21.2) per participant or 2.0 (SD=2.2) 
per day per participant; 50.0% (137/274) of geofence-triggered messages were read within 30 minutes 
2. EoD surveys: Surveys indicated underreported smoking on at least 56.2% of days; reasons for non-
compliance in reporting smoking - environmental constraints and forgetting 
3. Attitudes: participants were positive about the value of geofence-triggered support, and had no 
privacy concerns about the data collected by the app 

Vilardaga 
et al. 72 
2016 

Observation and interview 
Smokers with serious mental illness (n=5) 
U.S., smokers who visited and read through fliers put 
up in a community mental health clinic 
Intervention: app 
240 hours and interview 

1. App usage 
2. Self-reports, usage logs 
and interview data 

1. App usage: Data suggests the app has below average levels of usability, elevated time on task 
performances and required considerable amounts of guidance 
2. Interview: Study results suggested to tailor smoking cessation apps for this population, such as the 
importance of breaking down “cessation” into smaller steps and use of a reward system  

Bricker et 
al. 73 
2017 

Single-arm trial  
Adult smoker (n=99) 
U.S., smokers who wanted to quit smoking and 
downloaded the app 
Intervention: SQ2 
Control: SQ1 
2 months 

1. Effectiveness (7- and 30-
day PPA) 
2. Satisfaction with the app 

1. Effectiveness: The quit rates were 21% for 7-day PPA, 11% for 30-day PPA, and 75% of 
participants reduced their smoking frequency 
2. Satisfaction: 84% of participants satisfied with SQ2 (SmartQuit 2), 73% would recommend it to 
friends, 81% found the app useful for quitting  

Gordon et 
al. 74 
2017 

Feasibility study 
Adult smokers (n=5) 
U.S., smokers who are using varenicline 
Intervention: app 
3 months 

1. User feedback 
2. Feasibility of the app 

1. Feedback: Technical issues, medication side effects, enrolment procedures, and lack of personal 
contact were identified  
2. Feasibility: Use of the app was associated with good medication adherence and high consumer 
satisfaction 

Hassandra 
et al. 75 
2017 

Pilot RCT 
Adult smokers (n=44) 
Finland, smokers who visited and took a session at 
Jyvaskyla community primary healthcare centre 
Intervention: app 
Control: generalized relapse prevention training 
6 months 

1. App usage 
2. Feasibility and 
acceptability 
3. Preliminary efficacy of 
the app 

1. App usage: Compliance across the sample was modest, and participants reported low levels of 
usability 
2. Feasibility: Participants receiving the app did not report greater abstinence than those who did not 
receive the app; Participants receiving the app reported greater levels of physical activity; The 
intervention group has a higher retention rate 
3. Efficacy: 36% (n=16) of the 44 participants who entered the follow-up period as quitters remained 
abstinent after 6 months; The abstinence proportion increased to 53% for those who provided 
complete data at all time measurement points (n=30) up to 6 months 

Hicks et al. 
76 
2017 

Preliminary investigation 
PTSD [2] smokers (n=11) 
U.S., smokers with PTSD and use the app 
Intervention: app + counselling + medications 
Control: counselling + medications 
6 months 

1. App usage 
2. Effectiveness (prolonged 
smoking abstinence) 

1. App usage: The app's helpfulness ratings were 7.25 to 10 out of 10 
2. Effectiveness: The app was rated as being most effective at helping to quit smoking, helping to 
remain quit, and providing support quitting; At immediate post-treatment, 60% (3 of 5) participants of 
the intervention group and 100% (6 of 6) participants of the control group achieved CO bio-verified 
point-prevalence abstinence  
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Iacoviello 
et al. 77 
2017 

Single-arm trial 
Smoker age 18-65 and smoked 5+ cigarettes daily 
(n=416) 
U.S., smokers who downloaded and used the app 
Intervention: app 
2 months 

1. App usage (No. of app 
opens, No. of interactions, 
and No. of usage weeks) 
2. Effectiveness (7- and 30-
day self-reported 
abstinence) 

1. App usage: Participants opened the app 100.6 times during the 8-week study (median 69), logged 
214.4 interactions with the app (median 178), and remained engaged with the app for 5.3 weeks 
(median 5)  
2. Effectiveness: 45.2% (188/416) participants reported 7-day abstinence and 26.2% (109/416) 
participants reported 30-day abstinence from smoking after 8 weeks 

Pechmann 
et al. 78 
2017 

RCT 
Adult smokers (n=160) 
U.S., smokers who were willing to use the app to quit 
smoking 
Intervention: Twitter-based intervention + control 
interventions  
Control: nicotine patches, cessation website links, quit 
date instruction 
60 days 

1. App usage 
2. Effectiveness (sustained 
abstinence at 7, 30 and 60 
days post-quit date). 

1. App usage: Participants in the intervention group averaged 58.8 tweets/participant, and the average 
tweeting duration was 47.4 days/participant 
2. Effectiveness: Intervention doubled sustained abstinence out to 60 days follow-up (40.0%, 26/65) 
vs control (20.0%, 14/70), OR=2.67, 95% CI=1.19-5.99, P=.017 

Regmi et 
al. 79 
2017 

App assessment 
App users (n=19) 
Brunei, smokers who were willing to use the app 
Intervention: app 
Follow-up: not reported 

1. App quality: content, 
quality (measured by 
MARS [3]) and guideline 
compliance.  

1. Quality: The evaluated app has an average quality and compliance score; mean MARS score of 3.31 
(out of 5) and a subjective quality score of 2.50 (out of 5) was measured 

Singh et al. 
80 
2017 

Single-subject (A-B-A) design 
Adults (n=10) 
New Zealand, smokers who used tertiary institutions 
and medical centres in the Waikato and Bay of Plenty 
areas 
Intervention: app 
13 months 

1. App usage 
2. Effectiveness (craving to 
smoke) 

1. App usage: The usage of app reduced participants’ daily cigarette intake significantly in the short-
term, and three individuals remained smoke-free up to 13 months later 
2. Effectiveness: cravings to smoke did not differ significantly by the users of the app 

Wu et al. 81 
2017 

Interview  
Pregnant smokers (n=10) 
UK, smokers went to charities and stop-smoking 
clinics in London 
Intervention: app 
Follow-up: not reported  

1. Participants’ perception 
of a smoking cessation 
smartphone app 

1. Perception: App design was considered as an important element that influences users’ engagement 
with the app; Participants felt that the intervention content was educational, motivational and non-
judgemental; and they thought the app should provide further options for personalisation and include 
more practical features 

BinDhim 
et al. 82 
2018 

RCT 
Adult smokers (n=684) 
Australia, Singapore, the UK and the U.S., smokers 
downloaded the app on Apple App store of the listed 
countries 
Intervention: app 
Control: information app 
6 months 
 
 
  

1. Effectiveness 
(continuous abstinence). 

1. Effectiveness: Participants who received the intervention app were more likely to be continuously 
abstinent at 1 month compared control app (28.5% vs 16.9%; RR=1.68; 95% CI=1.25-2.28), the effect 
was sustained at 3 months (23.8% vs 10.2%; RR=2.08; 95% CI=1.38-3.18) and 6 months (10.2% vs 
4.8%; RR=2.02; 95% CI=1.08-3.81), participants receiving the intervention app were more likely to 
make an informed choice (31.9% vs 19.6%) and have lower decisional conflict (19.5% vs 3.9%) 
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Crane et 
al. 83 
2018 

RCT 
Adult smokers (n=28112) 
UK, smokers who were willing to use the intervention 
to quit smoking 
Intervention: app (full) 
Control: app (reduced) 
3 months 

1. Effectiveness (self-
reported abstinence from 
the quit date in a 3-month 
follow-up). 

1. Effectiveness: 3-month follow-up rate was 8.5% (n=1,213) for the intervention and 6.5% (n=901) 
for the control; 234 participants reported not smoking in the intervention versus 124 in the control, 
representing 1.6% versus 0.9%, adjusted odds ratios were 1.90, 95% CI=1.53-2.37 (P<.001) 

Dar et al. 
84 
2018 

Feasibility study 
Adult smokers (n=40) 
Israel, smokers who downloaded and used the app to 
quit smoking 
Intervention: app 
Control: no intervention 
30 days 

1. Effectiveness: level of 
smoking; smoking 
behaviour detection (for the 
intervention group only) 

1. Effectiveness: The app's algorithm correctly detected over 80% of the smoking episodes and 
produced very few false alarms; both self-report and detection of smoking episodes by the app, 
smokers in the experimental condition showed a significant decline in smoking rate over the 30-day 
trial ((Mbaseline = 12.00, Mend-of study = 9.25), F(1, 38) = 15.98, P<.001) 

Garrison et 
al. 85 
2018 

RCT 
Adults (n=505) 
U.S., smokers who used the app to quit smoking 
Intervention: app + ES [4] 
Control: ES 
6 months 

1. Effectiveness: abstinence 
(7-day PPA) assessed using 
carbon monoxide breath 
monitoring 

1. Effectiveness: No group difference was found in smoking abstinence at 6 months (overall, 11.1%; 
intervention group, 9.8%; control group, 12.1%; P=.51); both groups showed a reduction in cigarettes 
per day (P< .0001), craving strength (P<.0001) and frequency (P<.0001), and an increase in 
mindfulness (P<.05) 

McClure et 
al. 86 
2018 

Feasibility study 
Smokers aged 15- 25 (n=16) 
U.S., smokers who went to the clinic for an app using 
training visit on use of the app for the rest of the study 
period 
Intervention: app 
11 days 

1. Accuracy of the app 
2. Compliance and 
feasibility 
 

1. Accuracy: High agreement between self-reported smoking compared to breathe CO 
2. Compliance and feasibility: Overall session compliance was 69%; 56% of participants abstained 
from smoking for at least 24 hours  

Patrick et 
al. 87 
2018 

Feasibility study 
Adult smokers (n=48) 
U.S., smokers who downloaded and used the app to 
quit smoking 
Intervention: app 
9 days 

1. App usage 
2. Attitude toward quitting  
3. Effectiveness 
4. Satisfaction with the app 

1. App usage: All in-app activities had completion rates ≥80%, all contacts receiving ≥73% response, 
80% participants took ≥1 CO breath sample each day, and more than 55% took ≥5 samples daily, 
more than 65% participants logged ≥1 cigarette using the in-app logging feature each day 
2. Attitude: significant positive changes in attitudes (baseline [T1], study exit [T2]): increased 
readiness to quit (T1 mean=6.1, T2 mean=7.4, P=.005), lower perceived difficulty (T1 mean=3.7, T2 
mean=5.6, P=.001), and greater expectations of success (T1 mean=4.5, T2 mean=6.5, P<.001) 
3. Effectiveness: 78% of participants reported decreasing the No. of cigarettes smoked per day 
4. Satisfaction: participants rated program quality and satisfaction high (mean ≥8 out of 10) 

Schick et 
al. 88 
2018 

Feasibility study 
8 patients and 1 GP [5] 

UK, smokers who were patients within one general 
practice surgery in Fife 
Intervention: app 
3 months 

1. App usage 
2. App's feasibility as a 
smoking cessation aid 

1. App usage: The use of pushed notifications as a potential technology for maintaining quit attempts 
2. Feasibility: Initial feedback was positive, users indicated a willingness to log their craving and 
smoking events, 2 out of 3 patients who completed follow-up interviews noted that the app helped 
them reduce the number of cigarettes they smoked per day  
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Shuter et 
al. 89 
2018 

Pilot RCT 
HIV patients (n=100) 
U.S., smokers had serologically or virologically 
confirmed HIV infection, downloaded and used the 
app to quit smoking 
Intervention: web-app + nicotine patches 
Control: standard care + nicotine patches 
120 days 

1. App usage (No. of visit); 
2. App engagement  
3. Effectiveness (7-day 
PPA) 
4. Satisfaction with the app 

1. App usage: Intervention participants visited the app a mean of 83 times, viewed 5.6/8 videos, 
logged in on 13 of 42 possible days, and received 131 texts, 77% tapped HELP for cravings, and the 
following proportions used craving response options: phone-a-friend, 58%; play-a-game, 29%; play-a-
song, 4% 
2. Engagement: older age and nonblack race were both associated with higher levels of engagement 
with the site 
3. Effectiveness: 5/48 intervention group participants (10.4%) and 5/52 control group participants 
(9.6%) achieved the primary endpoint of ECO-confirmed 7-day PPA at 120 days (OR = 1.09, 95% 
CI=0.30-4.04, P=1.0)  
4. Satisfaction: 61% of users rated the app very helpful, and 98% would recommend the app to others 

Tan et al. 
90 
2018 

Feasibility study 
Asian adult smokers (n=15) 
Singapore, smokers identified by physicians and the 
advanced practice nurse at the study site 
Intervention: app and smoke-analyser 
two weeks 

1. User perception and 
utility  

1. Majority of participants perceived that the exhaled carbon monoxide data would allow them to track 
the progress of their quit attempts, perceived recipients of these data would support their smoking 
cessation (92.3%) and reported willingness to use it 

Tudor-
Sfetea et 
al. 91 
2018 

Qualitative study 
Adult smokers (n=29) 
UK, smokers downloaded and used the app to quit 
smoking 
Intervention: CBT [6] app 
Control: non-CBT app 
1 week 

1. Effectiveness 
2. Perceptions of the app 

1. Effectiveness: Intervention group participants (10/15 vs 5/14 in the control group) reported 
increased motivation to stop smoking, and greater willingness to continue using the app after 1 week 
(53% vs 36%), as well as demonstrated preliminary changes in their smoking behaviour (53% vs 14%) 
2. Perception: Participants were more positive about CBT-based app's features, and its design, 
information engagement, quality  

Heffner et 
al. 92 
2019 

Single-arm trial 
Smokers with a depressive symptom (n=17) 
U.S., smokers were invited to attend a face-to-face 
meeting to instruct the app, asked to use the app  
Intervention: app + text messages 
6 weeks 

1. App usage 
2. Depression conditions 
3. Effectiveness (7- and 30-
day PPA) 
4. Satisfaction with the app 

1. The average number of logins per participant was 16.6 (SD=13.7) 
3. Depression: Significant decrease in depressive symptoms from baseline to follow-up (mean change 
in Patient Health Questionnaire-9 scores was 4.5, 95% CI=7.7 to -1.3; P=.01) 
3. Effectiveness: CO-confirmed, 7-day PPA at 6-week follow-up was 31% (5/16), and the 30-day PPA 
was 19% (3/16) 
4. Satisfaction: 63% (10/16) reported being satisfied overall with the app 

Herbec et 
al. 93 
2019 

RCT 
Smokers who bought NRT [7] (n=41) 
UK, smokers who visited around 300 UK community 
pharmacies during the recruitment period, downloaded 
and used the app to quit smoking 
Intervention: app (full) 
Control: app (reduced) 
8 weeks 

1. App usage  
2. Effectiveness 
(biochemically verified 4-
week, self-reported 
abstinence, NRT use) 
3. Satisfaction with the app 

1. Intervention participants had higher median logins (2.5 vs 0, P=.01) 
2. Effectiveness: The intervention participants had numerically higher biochemically verified quit 
rates (25.0% vs 8.0%, P=.19, OR=3.83, 95% CI=0.61-24.02) 
3. Satisfaction: Intervention participants were more likely to use NRT at follow-up (100.0% vs 28.6%, 
P=.03) and recommend the app to others (100.0% vs 28.6%, P=.01) 

Herbst et 
al. 94 
2019 

Qualitative study  
U.S. military veterans with PTSD (n=20) 
U.S., smokers met the inclusion criteria downloaded 
and used the app to quit smoking 
Intervention: app 
3 months 

1. Acceptability 
(perceptions of the app) 
2. User experience 

1. Acceptability: Participants endorsed mobile technology as an appealing format for smoking 
cessation treatment, due to convenience and instantaneous access, expressed highest perceived 
helpfulness for interactive app features 
2. User experience: Recommendation from participants: increasing personalization, including more 
self-tracking features, increasing visual cues, sharing progress with peers 
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Hoeppner 
et al. 95 
2019 

Pilot trial 
Nondaily smokers (n=30)  
U.S., nondaily smokers downloaded and used the app 
to quit smoking 
Intervention: app 
24 weeks 

1. App usage 
2. Effectiveness (7- and 30- 
day PPA, biochemical 
verification was done on 
the primary endpoint, 2 
weeks) 
3. Perceptions 

1. App usage was high in the prescribed 3 weeks period; average 84% of participants used the app 
daily 
2. Effectiveness: Self-reported abstinence rates were 40% (12/30) and 53% (16/30) of participants 2 
and 24 weeks post quit, with 30% (9/30) biochemically validated as abstinent 2 weeks post quit 
3. Perception: 90% participants reported that app had helped in a quit attempt, reminding staying on 
track (83%) and boosting their confidence to quit (80%), belief that quitting was worthwhile (80%), 
social support was not well received, functionality to deal with risky times was rarely used, 
participants’ confidence increased, urge to smoke decreased, perceptions of smoking became less 
positive 

Krebs et 
al. 96 
2019 

Pilot RCT 
Cancer patients (n=42) 
U.S., smokers who were patients in a cancer treatment 
centre, were recruited from the centre and provided 
with instruction of using the intervention  
Intervention: app + control care 
Control: tele-counselling + pharmacotherapies 
1 month 

1. App usage 
2. Effectiveness 
(biochemical verified 7-day 
PPA, perception of 
smoking and quitting 
behaviour)  
3. Satisfaction with the app 

1. Users completed an average of 2.5 (SD 4.0) episodes out of 10 
2. Effectiveness: Non-significant trend was found for increased confidence to quit in the intervention 
group (d=0.25, 95% CI=0.56-1.06), more participants were abstinent in the intervention group than the 
control group (30% vs 18%) 
3. Satisfaction: Satisfaction with gameplay was largely positive, most users endorsing that gameplay 
helped them cope with actual smoking urges 

Krishnan 
et al. 97 
2019 

Pilot RCT 
Adult smokers (n=102) 
U.S., smokers downloaded and used the app to quit 
smoking 
Intervention: app 
Control: advice  
30 days 

1. Effectiveness (self-
reported and biochemically 
verified smoking cessation, 
and reduction in smoking) 
2. Satisfaction with the app 

1. Effectiveness: One participant in each arm quit smoking; median change in No. of cigarettes 
smoked per day (intervention=5.5 [IQR -14.0, -1.0]; control=6.0 [IQR -10.0, -2.0]), no significant 
difference in mean percent change in the Reasons for Quitting scale score (intervention=6.3 [95% 
CI=-2.2%-14.8%]; control=3.6 [95% CI=-9.2%-2.1%]) 
2. Satisfaction: Participants in the intervention group liked having the app to help them quit smoking 

Luna-
Perejon et 
al. 98 
2019 

Feasibility study 
45 users and 25 experts  
Spain, Greece, and Taiwan, users who were smokers 
willing to use the app to support smoking cessation, 
experts were not necessarily smokers but had enough 
knowledge in the area to assess the app 
Intervention: app 
3 weeks 

1. App usage 
2. Satisfaction with the app  

1. The most accessed app sections were achieved benefits 
2. Satisfaction: 80% satisfaction rate for the messages, over 69% of the participants agreed that the 
app has useful features 

Marler et 
al. 99 
2019 

Feasibility study 
Smokers aged 18- 65 (n=319) 
U.S., smokers downloaded and used the app to quit 
smoking 
Intervention: app 
18.5 weeks 

1. Attitudes toward quitting 
2. Effectiveness 
(biochemical verified 7- 
and 30-day PPA) 
3. Engagement 

1. Attitudes: Increased confidence to quit (4.2 to 7.4, P<.001) and decreased expected difficulty 
maintaining quit (3.1 to 6.8, P<.001), quit attempt rate was 79.4% (216/272, completer) 
2. Effectiveness: 7-day PPA rates were 32.0%, 30-day PPA rates were 27.6% 
3. Engagement: 85.3% of participants completed the trial, participants actively engaged in the program 
for a mean 12.4 (SD=7.1) weeks 

Masaki et 
al. 100 
2019 

Feasibility study 
Adult smokers (n=56) 
Japan, smokers downloaded and used the app to quit 
smoking 
Intervention: app 
12 months 

1. Effectiveness: 
Continuous abstinence rate 
(biochemical verification 
performed in week 12) 

1. Effectiveness: Continuous abstinence rate from weeks 9 to 24 was 64% (95% CI=51%-76%), from 
weeks 9 to 12 and 9 to 52 were 76% (95%CI=65%-88%) and 58% (95%CI=46%-71%). 
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O'Connor 
et al. 101 
2019 

RCT 
Adult smokers (n=150) 
U.S., smokers downloaded and used the app to quit 
smoking 
Intervention: ACT [8] app 
Control: 1-ACT, 2-Behavioural support  
6 months 

1. ACT processes 
2. Effectiveness 
(biochemically verified 7-
day PPA) 

1. ACT processes: No significant differences between the groups in positive mental health 
2. Effectiveness: Biochemically verified quit rates in the intervention group were 36% (P=.079 
relative to Control 1; P=.193 relative to Control 2), no significant difference (P=.999) in the smoking 
status outcomes between groups, the intervention group reported a significantly greater smoking 
reduction, acceptance and present-moment awareness than the control groups  

Pbert et al. 
102 
2019 

Pilot RCT 
Adolescent smokers (n=146) 
U.S., adolescent smokers willing to use the app to quit 
smoking 
Intervention: C2Q app 
Control: 1- QuitSTART app, 2-quitting materials  
6 months 

1. Effectiveness (bio-
verified 7-day PPA) 

1. Effectiveness: Cotinine-validated abstinence at 6 months was 15.8% (similar between conditions), 
odds of abstinence increased with each quartile increase in app/materials use with no significant 
differences; for participants still smoking at 6 months, No. of cigarettes smoked in the previous 7 days 
showed a significantly greater decline in the C2Q condition (-5.71) compared with the Materials (-
0.95) and QuitSTART (+7.73) condition (P=.02 for differences between groups) 

Peiris et al. 
103 
2019 

Pilot RCT 
Aboriginal smokers (>16 years old) (n=49) 
Australia, smokers downloaded and used the app to 
quit smoking 
Intervention: app 
Control: usual support  
6 months 

1. App usage 
2. Effectiveness (bio-
verified continuous 
smoking abstinence, PPA) 
 

1. App usage: Low to moderate app usage (3-10 new users per month, and 4-8 returning users per 
month), an average of 2.9 sessions per user per month and 6.3 min per session. 
2. Effectiveness: 47% of participants had tried to quit in recent weeks, one participant (intervention 
arm) was abstinent  

Schlam et 
al. 104 
2019 

Pilot RCT 
Adult smokers (n=30) 
U.S., smokers willing to use the intervention and 
attend manualized counselling sessions by phone 
Intervention: app + control care 
Control: nicotine patch and counselling 
4 weeks 

1. App usage 
2. Effectiveness (craving, 
smoking, and quitting, 
continuous abstinence, CO-
confirmed PPA at week 4) 
 

1. App usage: Intervention participants: one used the app over 80% of days post-target quit day (TQD) 
(22/28 days), 38% played >1/3 of days, 25% did not play 
2. Effectiveness: App users showed a slight decrease in craving (2.35–2.25 out of 5), and none app 
users showed an increase (2.01–2.53), intervention group participants reported significantly higher 
continuous abstinence through day 28 in compared to control group participants (31.3% vs 21.4%) 

Sridharan 
et al. 105 
2019 

Pilot RCT 
Adult smokers (n=398) 
U.S., smokers downloaded and used the app to quit 
smoking 
Intervention: app + web service  
Control: app 
2 months 

1. App usage (No. of logins 
to the smoking cessation 
app) 
2. Effectiveness (self-
reported 30-day PPA) 

1. App usage: 77.9% intervention participants viewed at least 1 page of growth mindset intervention 
(web service), and 21.1% of the group viewed all, no statistically significant differences between the 
intervention and control groups' app usage (No. of logins 19.46 vs 21.61; P=.38) 
2. Effectiveness: Intervention group had significantly higher self-reported 30-day PPA (21% vs 13%; 
P=.03) than the control group 

Tombor et 
al. 106 
2019 

RCT 
Pregnant smokers (n=565) 
UK, smokers downloaded and used the app to quit 
smoking 
Intervention: app (full) 
Control: app (reduced) 
4 weeks 

1. App usage (duration and 
frequency of using the app) 
2. Effectiveness (self-
reported number of smoke-
free days up to 4 weeks) 

1. App usage: Participants engaged with the app for a mean of 4.5 days (SD=8.5) and logged in a 
mean of 2.9 times (SD=3.1) 
2. Effectiveness: Main effects of the modules on the number of smoke-free days were not statistically 
significant (identity: P=.782, health information: P=.905, stress management: P=.103, face-to-face 
support: P=.397, behavioural substitution: P=.945)  

 
1. PPA: Point Prevalence of Abstinence 4. ES: Experience Sampling 7. NRT: Nicotine Replacement Therapy 
2. PTSD: posttraumatic stress disorder 5: GP: General Practitioner 8. ACT: Acceptance and Commitment Therapy 
3. MARS: Mobile Application Rating Scale 6. CBT: Cognitive Behavioural Therapy  
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Table 5: Risk of bias and limitations of reviewed studies 

Author Year SB PB DB AB RB Other bias or limitations 
BinDhim et al. 65 
2014 

High NA NA High Low (1) Unable to collect data from non-respondents 

Bricker et al. 66 
2014 

Low Low Low Low High (1) Small sample size; 
(2) short follow-up. 

Buller et al. 67 
2014 

High High High High High (1) Small sample size 

Ploderer et al. 68 
2014 

High NA NA NA High (1) Small sample size; 
(2) study unable to detect effectiveness of app. 

Ubhi et al. 69 
2015 

High NA NA Unclear High (1) No comparison conditions; 
(2) short follow-up. 

McClure et al. 70 
2016 

Unclear High High Unclear High (1) Small sample size; 
(2) complicated app use. 

Naughton et al. 71 
2016 

Unclear NA NA High Low (1) Technical issues of app; 
(2) lack of support on app use; 
(3) app only available to one platform. 

Vilardaga et al. 72 
2016 

Low NA NA Low High (1) Small sample size; 
(2) limited knowing about samples' psychiatric statuses; 
(3) limited app usage. 

Bricker et al. 73 
2017 

Low NA NA Low High (1) Small sample size; 
(2) trial design unable to compare SQ2.0–SQ1.0; 
(3) Short follow-up. 

Gordon et al. 74 
2017 

High NA NA High High (1) Small sample size; 
(2) inefficient recruitment;  
(3) lack of generalisability (app only work on one platform). 

Hassandra et al. 75 
2017 

High High  High High High (1) Small sample size; 
(2) limited app usage. 

Hicks et al. 76 
2017 

High High High Low High (1) Small sample size; 
(2) limited app usage.  

Iacoviello et al. 77 
2017 

High NA NA Low High (1) Short follow-up; 
(2) lack of generalisability (app only work on one platform); 
(3) confounding by using pharmacotherapy cessation aid. 

Pechmann et al. 78 
2017 

Low High High Low High (1) Short follow-up 

Regmi et al. 79 
2017 

Unclear NA NA Unclear High (1) Failure to document the user’s perspective on app utilisation; 
(2) guidelines may not be applicable in the app context; 
(3) the app was not rated by experts or raters receive no training.  

Singh et al. 80 
2017 

High NA NA Low High (1) Contacting participants and asking them to record data on their smoking behaviour may have 
increased the risk of social desirability biases 

Wu et al. 81 
2017 

High NA NA Low High (1) Small sample size 

BinDhim et al. 82 
2018 

High Low Low Low High (1) Control group participants may use the same intervention 
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Crane et al. 83 
2018 

High Low Low High High (1) Low follow-up rate and to smokers  

Dar et al. 84 
2018 

High High High Low Low (1) Imbalance groups (control group participants were more addictive than intervention group 
participants); 
(2) miss of data (some smoking behaviours were not detected); 
(3) short follow-up; 
(4) limited understanding of how the app was used.  

Garrison et al. 85 
2018 

Unclear High Low High Low (1) Imbalance groups (at treatment onset; different participating processes) 

McClure et al. 86 
2018 

High NA NA Low Low (1) Small sample size; 
(2) short follow-up; 
(3) not allow users to choose a quit day. 

Patrick et al. 87 
2018 

High NA NA Low Low (1) Small sample size; 
(2) short follow-up.  

Schick et al. 88 
2018 

High NA NA High Unclear (1) Small sample size 

Shuter et al. 89 
2018 

High High High Low Low (1) The measures of engagement may not reflect the actual use; 
(2) small sample size.  

Tan et al. 90 
2018 

High NA NA Unclear Low (1) Small sample size 

Tudor-Sfetea et al. 91 
2018 

High Low Unclear High High (1) Small sample size; 
(2) short follow-up; 
(3) no comparison conditions.  

Heffner et al. 92 
2019 

High NA NA Low Low (1) Small sample size; 
(2) short follow-up; 
(3) cessation content and the app not integrated; 
(4) social stigma as the app is for smokers with mental health problems.  

Herbec et al. 93 
2019 

High Low Low High Low (1) Inefficient recruitment; 
(2) small sample size; 
(3) confounding by using nicotine replacement therapy;  
(4) complicated app use. 

Herbst et al. 94 
2019 

High NA NA Low High (1) Small sample size; 
(2) not detecting efficacy of the app; 
(3) app did not collect data on usage patterns. 

Hoeppner et al. 95 
2019 

High NA NA Low Low (1) Small sample size; 
(2) no comparison conditions. 

Krebs et al. 96 
2019 

Unclear High High High Low (1) Small sample size; 
(2) short follow-up. 

Krishnan et al. 97 
2019 

Low High High High Low (1) Small sample size; 
(2) short follow-up; 
(3) poor retention rate.  

Luna-Perejon et al. 98 
2019 

High NA NA High Unclear (1) Data from 21 users was discarded due to technical problems; 
(2) poor compatibility of app. 

Marler et al. 99 
2019 

High NA NA Low Low (1) Imbalance groups (majority of participants were iOS users) 
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Masaki et al. 100 
2019 

High NA NA Low Unclear (1) Small sample size 

O'Connor et al. 101 
2019 

Unclear High High Low Low (1) The bio-verification may be less accurate  

Pbert et al. 102 
2019 

High Low High Low Low (1) Small sample size 

Peiris et al. 103 
2019 

High High High Low Low (1) Small sample size; 
(2) the quit rate is lower than assumed; 
(3) imbalance groups (more women). 

Schlam et al. 104 
2019 

High High High Low Low (1) Small sample size and lack of representative; 
(2) Technical issues of app (e.g. delay, glitch, nonresponses). 

Sridharan et al. 105 
2019 

Low High High Low High (1) No measure of growth mindset intervention included in this study; 
(2) short follow-up. 

Tombor et al. 106 
2019 

High Low Low High High (1) Imbalance in sample size; 
(2) poor retention rate; 
(3) low response rate to daily follow-ups on the primary outcome. 

 
SB: Selection bias-selective samples 
PB: Performance bias-blinding participants/personnel 
DB: detection bias-blinding outcome assessment 
AB: attrition bias-incomplete outcome data  
RB: reporting bias-selective reporting 
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Table 6: App description 

Author Name Platfor
m 

Models/Theories Guidelines Functions / Features 
1 2 3 4 5 6 7 Other 

BinDhim et 
al. 65; 
BinDhim et 
al. 82 

Quit Advisor 
Plus (QAP) 

both Ottawa Decision 
Support Framework 

NA ✓ ✓   ✓   Send compulsory notifications at different stages of the quitting process 

QAP (subapp) both NA NA     ✓    

Bricker et al. 
66; O'Connor 
et al. 101 

SQ1 iOS ACT NA  ✓   ✓   ACT-based motivations; ACT skills for coping with cravings to smoke; 
teaches ACT skills in self-compassion for recovering from smoking 
lapses; quitting plan instructions, social support advise  

QuitGuide iOS NA USCPG     ✓  ✓  
Buller et al. 67 REQ-Mobile Win 6.1 SCT and TTM NA ✓    ✓  ✓ Thirteen audio testimonials from former smokers and read 16 short 

support documents. 
Ploderer et 
al. 68 

DistractMe iOS NA Sourced from 
research and 
practice 

    ✓   Allow users to communicate with each other through comments on 
specific items 

Garrison et 
al. 85 

Craving to 
Quit 

both Day Reconstruction 
Method 

NA  ✓  ✓    Instruct body sensations that constitute cravings and affective states 

Hassandra et 
al. 75 

PhoS NA Relapse Prevention 
Model 

Taxonomy of 
smoking BCTs 

    ✓   Instruction of cessation-related physical activities; motivational 
messages 

Ubhi et al. 69 SmokeFree28 iOS PRIME theory  BCTs  ✓   ✓  ✓ Provides a “toolbox” of evidence-based BCTs for smokers 
McClure et 
al. 70 

MyMAP NA CBT USCPG  ✓   ✓   App and smoking cessation medication use instruction; 

Naughton et 
al. 71 

Q Sense Android EMA Learning theory, 
and taxonomy of 
smoking BCTs 

 ✓     ✓ Supports when they enter and stay in a smoking zone and to prevent 
relapse 

Tombor et al. 
106 

SmokeFree 
Baby 

both MRC, MOST and 
BCW 

Literature and 
BCTs taxonomy  

 ✓   ✓  ✓ Social support; prompt users to reaffirm their commitment with the 
behaviour change 

Vilardaga et 
al. 72 

QuitPal NA UCD principles  USCPG  ✓   ✓  ✓  

Bricker et al. 
73 

SQ2 both ACT NA  ✓     ✓ ACT exercises 

Gordon et al. 
74 

RxCoachTM iOS NA Evidence-based 
guidelines for 
quitting smoking 

    ✓   Medication dosing schedules; instruction of medication use; tracking and 
reminding medication use; record and advice side effects of medication; 
facilitate communication between the user to physician or pharmacist 

Hicks et al. 
76 ; Herbst et 
al. 94 

Stay Quit 
Coach 

iOS Ongoing 
psychotherapy 

PTSD treatment 
guidelines 

    ✓   Supports for maintaining cessation; quitting plan instructions 

Hoeppner et 
al. 95 

SiS Android IMF and PP USCPG ✓    ✓  ✓ Identifying reasons for quitting; address concerns of quitting; identify 
challenging contexts; help to combat sabotaging thoughts  

Iacoviello et 
al. 77 

Clickotine iOS NA USCPG  ✓   ✓  ✓ Assess willingness to quit, enhance motivation, instruction of medication 
use 
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Pechmann et 
al. 78 

Tweet2Quit NA NA CPG     ✓   Social support of social network platform 

Regmi et al. 
79 

STaR HTML5 
(both) 

CBT CPG of Brunei 
MOH 

    ✓   Social support for users; provide space for dedicated profiles 

Singh et al. 80 SQ 2.0 NA ACT NA  ✓     ✓ ACT exercises 
Wu et al. 81 SmokeFree 

Baby 
iOS MOST; the BCW; the 

COM-B model of 
behaviour; PRIME 
theory of motivation 

the UK MRC 
guidance; 
literature; BCT 
Taxonomy v1 

✓   ✓ ✓   Provide stress management; access to stop smoking services in the 
localities; a distraction from urges to smoke 

Crane et al. 83  Smoke-free 
(full) 

both NA BCTs    ✓ ✓  ✓ Praise, virtual prizes and showing them money they are saving from 
smoking 

Smoke-free 
(reduced) 

both NA BCTs    ✓ ✓   

Dar 84 SmokeBeat Android NA NA        Detect smoking feedback to the user in real-time 
McClure et 
al. 86 

M3 app iOS EMA NA  ✓       

Patrick et al. 
87; Marler et 
al. 99 

Pivot both NA USCPG  ✓     ✓ Raise awareness in smoking cessation; provides opportunities for users 
to put into; support users to build skills and confidence and receive 
personal coaching designed to prevent relapse 

Schick et al. 
88 

MapMySmoke both NA NA  ✓   ✓  ✓ Support HCWs to understand smoking behaviours; quitting plan 
instructions; relapse prevention 

Shuter et al. 
89 

PSF-M both SCT and behavioural 
model 

Evidence-based 
treatment 
guidelines 

    ✓   Provides free videos to integrate HIV-referent topics into the quit 
smoking process 

Tan et al. 90 STEADES Android TTM NA        Measure and transmit eCO data via Bluetooth technology to an app 
Tudor-Sfetea 
et al. 91 

Quit Genius iOS CBT NA ✓ ✓  ✓    Audio sessions and transcripts, quizzes, and interactive exercises to 
support smoking cessation 

NHS 
Smokefree 

iOS NA NA ✓ ✓   ✓    

Heffner et al. 
92 

 Actify! iOS BAT-D treatment 
model 

NA  ✓   ✓  ✓ App use instruction; helping users to identify what matters most to them  

Herbec et al. 
93 

NRT2Quit iOS BCW, COM-B model, 
TDF, FINN, NCF, 
CPF, PRIME Theory  

Consultations 
with the UK’s 
NCSCT  

✓ ✓   ✓  ✓ Monitor and instruction NRT use 

Krebs et al. 96 QuitIT game iOS  SCT NA   ✓      
Krishnan et 
al. 97 

COach2Quit Android HBM Treating Tobacco 
Use and 
Dependence: 
2008 Update 

 ✓   ✓  ✓ Measure eCO data. 

Luna-
Perejon et al. 
98 

SmokeFreeBra
in 

Android SEM USCPG ✓  ✓  ✓  ✓  
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Masaki et al. 
100 

CureApp 
Smoking 
Cessation 

both NA MSC   ✓   ✓   Provide counselling chat sessions; recommendations to physicians (for 
physicians to offer appropriate advice and counselling support to the 
participants).  

Pbert et al. 102 Craving to 
Quit  

NA MMTS NA  ✓   ✓  ✓ Identify trigger for smoking; methods to aware of and overcome 
cravings.  

QuitSTART 
app 

NA NA Advice from 
tobacco control 
professionals and 
smoking 
cessation experts  

 ✓   ✓   Identify trigger for smoking; upload personalised “pick me ups” and 
reminders to stay smoke-free. 

Peiris et al. 
103 

Can’t Even 
Quit 

both UCD NA     ✓  ✓ A challenge feature allowing users to compete with others.  

Schlam & 
Baker 104 

Not reported Android NA NA  ✓ ✓      

Sridharan et 
al. 105 

SQ2.0 + 
MIND Tips 

both Mindset Theory and 
UCD 

literature     ✓ ✓    

 
1 Calculator  MOST Multiphase Optimization Strategy 
2 Calendar  NHS National Health Service 
3 Game  BAT-D Behavioural Activation Treatment for Depression 
4 Hypnosis  NCF Necessity Concerns Framework 
5 Informational  CPF Compliance and Persistence Framework 
6 Lung Health Tester  FINN Framework of Intentional and Non-intentional Non-adherence 
7 Rationing  NCSCT National Centre for Smoking Cessation and Training 
ACT Acceptance and Commitment Therapy  HBM Health Belief Model 
USCPG US Clinical Practice Guideline  SEM Social Ecological Model 
SCT Social Cognitive Theory  MSC Manual for Smoking Cessation 
TTM Transtheoretical Model  MMTS Manualized Mindfulness Training for Smoking 
BCT Behaviour Change Techniques    
PRIME  Plans, Responses, Impulses, Motives, and Evaluations     
EMA Ecological Momentary Assessment    
BCW Behaviour Change Wheel    
UCD User-Centred Design    
IMF Intervention Mapping Framework    
PP Positive Psychology    
CPG Clinical Practice Guideline    
MOH Ministry of Health    
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2.3.1 Study design 
Overall, three types of studies evaluate smoking cessation apps, including: qualitative 

methods (n=3), quantitative studies (n=30) and mix-methods (n=9). Regarding the studies 

listed in Table 4, there were 20 single-arm studies and 22 multiple-arm studies.  

2.3.2 Target group 
The primary target group varied across studies, although the majority targeted adult 

smokers. Nineteen studies had specific target groups, while five had more than one specific 

target group inclusion criteria.77,93,94,96,102 The standard inclusion criteria applied for 

determining target group of app evaluation included age, health conditions (e.g. mental and 

physical health conditions), ethnicity, consumption of cigarettes, gender, occupation, 

smoking cessation behaviours, language speaking, and nationality. The sample size of 

studies of app evaluation ranged from five to 28,112 people. Twenty-six (62% of total 

studies) studies had a sample size of fewer than 100 participants.  

2.3.3 Intervention and control 
Smoking cessation app is the primary intervention for all reviewed studies. Twenty-two 

studies (52% of total studies) evaluated smoking cessation apps by comparing apps to other 

smoking cessation interventions. The standard control interventions included apps (e.g. 

existing apps and functions reduced version apps), and standard smoking cessation 

supports (e.g. counselling, advice, printed material, and NTR). Three studies compared 

smoking cessation apps to more special interventions, such as text messaging,67 smoking 

cessation training,75 and wait-list service (no intervention).84  

2.3.4 Follow-ups 
The length of follow-up of the reviewed studies ranged from one week to 13 months. Most 

studies of app evaluation had short follow-ups, and the average length of follow-ups was 

about three months. Ten studies (24%) have a follow-up for less than a month.  

2.3.5 Measures  
Many different measures were used to describe and determine a smoking cessation app’s 

performance, quality and efficacy on supporting users to quit smoking. Standard measures 

applied by the reviewed studies included usage (e.g. the number of uses, frequency of use, 
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and the time length of usage), users’ smoking behaviour changes  (e.g. consumption, 

abstinence, and quitting attempt), user experience (e.g. satisfaction, acceptability, and 

engagement), technical issues (e.g. app crash, data collection efficiency, and the accuracy 

of capturing smoking behaviours). Some reviewed studies also measured user 

characteristics (e.g. who use the app),65 users’ health conditions (e.g. depression levels),92 

and application (e.g. how often healthcare sectors introduce the app to smoking patients).103 

Overall, there were 30 out of 42 reviewed studies which measured participants’ smoking 

behaviour changes, 23 out of 42 studies measured smoking cessation apps’ usage, and 13 

out of 42 studies measured user experience.  

2.3.6 Findings 
In the 30 studies (71%) that measured apps efficacy on changing users’ smoking 

behaviours, the majority identified that smoking cessation apps have positive impacts on 

changing their users’ smoking behaviours. However, two studies reported that apps have 

no impacts on their users’ smoking behaviours.75,103 Only seven studies which reported that 

apps could significantly change users’ smoking behaviours.78,80,82-84,87,104 Among these 

studies, two focused on apps’ impacts of reducing cigarettes consumption,80,87 and five 

focused on apps’ impacts on supporting smoking abstinence.78,82-84,104 

Most studies (16 out of 23, 70%) found that smoking cessation app users endorsed 

smartphone apps as an appealing format to deliver smoking cessation interventions. 

Among these studies, smoking cessation apps usually had high download rate,65,77,78 high 

usage rate,66,70,93,95,104 achieved strong compliance from users,89 and users have a strong 

willingness to use them.90,94 Seven reviewed studies reported a low to moderate usage of 

smoking cessation apps.67,72,76,96,102,105,106 

Thirteen reviewed studies discussed the user experience of smoking cessation apps. From 

these studies, twelve showed that smoking cessation app users were generally satisfied with 

the apps they used. Only one study reported an average user satisfaction with the app they 

used.79 

Nine studies discussed the cost-effectiveness of smoking cessation apps. All these studies 

suggested that although the estimated effect of smoking cessation apps might be small, 

given the low unit cost of the app, it could still be cost-effective to use them as a smoking 
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cessation aid.69,75,78,82,91,93,94,99,105 Meanwhile, two studies indicated that the reach of 

smoking cessation apps is increasingly equitable.95 It opens up to more potential users and 

builds-in equity of health promotion.88 

2.3.7 Risk of bias 

The results of the risk of bias assessment are presented in Table 5. All trials were 

categorised to be at unclear, low risk, high risk and not applicable (NA) in most domains. 

Most reviewed studies were founded to be at risk of selective sampling (selection bias), 

incomplete data collection (attribution) and selective reporting. Analytic blinding 

(including performance bias and detection bias) were identified as not applicable in the 

majority of studies. Apart from the defined domains, there are four main limitations in most 

studies that may create other bias. These limitations include small sample size, short 

follow-up, not detecting app efficacy or health conditions of users, and technical issues of 

apps (e.g. delay, glitch, and nonresponses). 

2.3.8 App description 
Table 6 presents smoking cessation apps in the article. There were 43 apps in studies. Six 

were mentioned by multiple studies, while seven studies discussed more than one app. 

Among all apps, three keywords were frequently found in their names. The word “quit” 

was the most mentioned; 18 apps had the word “quit” in their names. Thirteen apps had 

the word “smoke/smoking”, and eight had the word “free”. The keywords “stop” and 

“cessation” were very uncommon in reviewed apps’ names: none of the apps had the 

keyword “stop”, and only one reviewed app had its name with the keyword “cessation”.100  

Platforms 

Operating systems (OS) are the smartphone platforms for an app. There are two major OS 

in the market, iOS (25.88% market share) and Android (73.31%).107 Fourteen were able to 

work on both OS, 22 were only able to work on a single platform, and seven did not report 

the platform(s) they could operate.  

Theories 
Table 6 summarises the underpinning theoretical approaches adopted in each of the apps. 

Twenty-eight apps (65%) which were developed based on specific theories. The reviewed 



 36 

studies mention a wide range of theories. There were in total of 24 theories introduced. 

Among all reviewed apps, five were built based on multiple theories. Fifteen identified 

apps were not built by (or reported with) theories. 

Guidelines 

There were 25 reviewed apps which were developed with existing guidelines. Fourteen 

apps included national smoking cessation treatment guidelines (e.g. the Smoking cessation 

guidelines for Australian general practice) in their content. The Behaviour Change 

Techniques (BCTs) were the other commonly applied tool. Seven reviewed apps included 

BCTs 69,71,75,81,83,106,108-110 in their content. The reason that I regarded BCTs as a guideline 

is because they are practically applicable, and able to be directly applied instead of 

following the BCW process in some studies.69,71,75,81,83,106,108-110 Four reviewed apps 

included multiple guidelines.68,71,81,108-110  

Functions 
Thirty-eight reviewed apps were multifunctional. The most common functions of reviewed 

apps were informational (32 out of 43 apps provided information about smoking harms to 

their users) and calendar (23 out of 43 apps supported their users to track their quitting 

progress). There were 34 reviewed apps which had “other” functions which were not listed 

by the NTCC taxonomy. Referring to the “other” functions of reviewed smoking apps, the 

most common functions were planning (four reviewed apps supported their users to make 

plan for quitting), motivation (three apps sent motivated messages to support quitting 

behaviours of their users), and social support (two apps provided opportunities to users to 

share their cessation experience or progresses). None of the reviewed apps provided 

support to their users to test their lung health conditions.  

2.4 Discussion  
There is a trend of an increasing number of studies about mHealth app-based smoking 

cessation interventions in the past decade. Since most of the reviewed articles are based on 

pilot studies, with heterogeneous measures, it was not possible to conduct a meaningful 

meta-analysis. Nevertheless, the narrative synthesis of evidence about mHealth app-based 

interventions for smoking cessation enables us to make several observations, as follows.  
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2.4.1 Smoking cessation apps and app-based studies 
Smoking cessation apps and smoking cessation app-based studies are becoming more and 

more specific. They tend to focus on more specific smoking population groups (e.g. 

pregnant smokers, and smokers with mental health issues). Different smoking population 

groups tend to have different needs and preference on smoking cessation apps.94,102,106  

In general, the sample sizes of current studies are small. Most reviewed studies were unable 

to detect statistically significant results. Most studies had a short follow-up, which also 

limited their capability to detect the long-term impacts of smoking cessation apps. The 

potentially biased findings from the current studies and the diversity of smoking cessation 

apps makes it difficult to implement a meta-analysis, as it may generate mis-leading 

conclusions and different cessation approaches used by apps are incomparable.   

2.4.2 Effectiveness of smoking cessation apps 
Regarding the primary objective of this review, the findings are inconclusive. In Hicks’ 

study, none of the app users achieved bio-verified prolonged smoking abstinence at 3 and 

6 months.76 Most studies found statistically non-significant results for smoking cessation 

apps’ effectiveness.70,80,89,97,101,102 Although apps seem to be a useful vehicle to deliver 

smoking cessation interventions,70,78,84,89,96,104 and the majority of studies reported positive 

impacts of apps on helping users to quit smoking, only a few studies reported statistically 

significant results.78,84,104  

In the study by Pechmann et al., in which smokers used twitter group support and NRT, 

there was a doubling of sustained abstinence for up to 60 days follow-up compared to 

smokers who used NRT alone.78 In the study by Schlam et al., smokers who used the study 

app and NRT reported significantly higher continuous abstinence through 28-day follow-

up in compared to smokers only used NRT.104 These studies provide evidence to support 

a role for smoking cessation apps as an additional component to the use of NRT. In Dar et 

al., smokers who used the study app had significantly lower smoking rates over 30-day 

follow-up compared to smokers who were in the wait-list control group.84 This study 

suggests that a smoking cessation app alone may be an effective smoking cessation 

intervention. However, all three studies had small sample sizes (n=160, 30, and 40 

respectively) and short follow-up (d=60, 28, and 30 days respectively). The studies’ 
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findings may lack generalisability, and it is challenging to explore smoking cessation apps’ 

long-term effectiveness based on current data. Not only that, but the Pechmann’s study also 

relied on self-reported abstinence data, which may affect the validity of its findings.78 

Moreover, Buller et al. found that smokers who used text messaging services produced 

improved rates of abstinence (p<0.05) than those using a smoking cessation app, although 

the use of both interventions predicted increased 30-day abstinence at 12 weeks.67 

Similarly, Hassandra et al. reported that smokers using an app did not achieve greater 

abstinence than smokers who used generalised relapse prevention training.75 Both studies 

provide the view that smoking cessation apps may not be as effective as other smoking 

cessation interventions. However, these studies share the same limitations of other studies 

in this field: small sample sizes (n=102 and 44) and reliance on self-reported data.67,75 

Other literature reviews111 on smoking cessation apps and app content analysis,112-122 also 

draw the same conclusion: that the evidence for the effectiveness of smoking cessation 

apps on helping smokers to quit smoking is limited principally by the absence of adequate 

evidence rather than evidence of absence of effectiveness. It is also unclear which specific 

app features (e.g. application of theories, guidelines, functions) have the greatest impacts 

on an app’s cessation effectiveness.67,70,75,78,84,89,96,104   

2.4.3 Usage of smoking cessation apps 
The usage rates of smoking cessation apps varied. Some studies showed that apps were 

more likely to be used by smokers than standard smoking cessation supports,70,78 while 

some studies reported low to the moderate usage rate of smoking cessation apps.75,96,103 

Within limited data, the varied quality of apps may cause the varied usage of apps.70,103  

In the study by McClure et al., the frequently used app was rated as convenient, responsive 

to users’ needs and easy to use by its users.70 In comparison, the less used app in Peiris’ 

study was commented as needing to be improved with its functionality, customisation of 

text messages, integration with existing social media platforms, and gamification 

features.103 The usage rate of a smoking cessation app seems to correlate with its user 

experience,70,78 although there are insufficient data to prove the correlation or to identify a 

causal relationship.  
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Some other smoking cessation app analyses provide evidence to support the same 

statement.118,119,121 In the analysis by Cheng et al., a positive relationship was observed 

between smoking cessation app’s user rating to its popularity.118 Similarly, in the app 

analysis of 100 smoking cessation apps by Regmi et al., more than 50% studied apps were 

downloaded over half a million times and the average user rating of these apps was 

3.89/5.00 for Android, and 3.72/5.00 for iOS.121 

2.4.4 Satisfaction with using smoking cessation apps 
In the reviewed articles, user experience was also understood as user satisfaction with an 

app.67,70,75,89,96,97 In general, high user satisfaction level represents good UX. None of the 

reviewed studies compared satisfaction levels of apps to other smoking cessation 

interventions. Smoking cessation apps mentioned in the reviewed studies generally 

achieved high satisfaction levels among their users.67,70,75,89,96,97  

From the reviewed articles, limited evidence can be found about the factors which make a 

smoking cessation app achieve high satisfaction levels among its users. Some potential 

positive factors may include: providing multi-media information (e.g. audio, video) to 

users, built by following theories; and having apps’ content that align with existing 

smoking cessation guidelines.67,70,75,89,96,97  

Supportive evidence can be found from some existing studies of smoking cessation app 

analysis. For example, Cheng et al. found that an app’s guideline adherence level is 

positively related to its rating in app stores.118 Abroms et al. also found that a smoking 

cessation app’s user experience rating is positively associated with its score on guideline 

adherence.64  

It seems a smoking cessation app’s usage is positively associated with its user experience, 

which can be affected by its adherence level to existing smoking cessation guidelines. By 

looking at download rate (from Google Play App Store only) and user rating (from both 

Google Play App Store and Apple App Store) data of apps mentioned by reviewed articles, 

in general, apps developed by adhering existing guidelines achieve high user experience 

(represented by user rating) and usage (represented by download rate).  

Based on the limited available data (number of apps, n=7, some apps user rating or usage 

data are not available on app store), guideline adhered apps have their average user rating 
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4.1 (range from 3.2 to 4.8 out of 5.0) and average download rate above 150,000 (range 

from 1,000 to 1,000,000). 66,69,76,77,83,94,97,101,102,105 There are however some exceptions, for 

instance, the app named “COach2Quit” introduced by the study done by Krishnan et al. 

was built by following the Treating Tobacco Use and Dependence: 2008 Update, a Public 

Health Service-sponsored Clinical Practice Guideline.123 The app was rated as 3.0 out of 

5.0 at the Google Play App Store and recorded 50 downloads.97 There seem to be some 

other factors which may affect a smoking cessation app’s user rating and usage rate. 

2.4.5 Characteristics of current smoking cessation apps  

Operation systems 
In terms of the characteristics of the reviewed apps, we found that more than half of the 

reviewed apps (22 out of 43) were only able to work on one OS. This group of apps may 

be unable to reach a significant number of users in the market, which may affect the 

generalisability of the findings of their relevant studies.  

App names 
Most apps were named after the words “quit” and “smoke/smoking”, although some other 

keywords like “stop” and “cessation” were less likely to be used. The names of apps may 

have impacts on how they are found by target users, as well as how their target users 

perceive them. Some studies have found that the keyword “smoke/smoking” may bring 

negative impacts on users to use the apps, as it may remind users of the smoking behaviour 

or bring negative stereotype to the apps.72,92,94 As a result, users may uninstall these apps 

to avoid the development of unwanted behaviours. 

Application of theories 
More than half of the reviewed apps (28 out of 43) were built on theories. Unlike other 

smoking cessation apps review, the percentage of theory-based apps in our study is 

high.112,117 This is because all apps introduced in this review are based on those published 

in scientific literature, while other app reviews were based on products in the market.112,117  

As noted, there is a wide range of theories applied to develop smoking cessation apps. 

These theories can be categorised into two major groups, which are behaviour change 
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theories (e.g. social cognitive theory, and cognitive behavioural theory) and intervention 

development theories (e.g. PRIME theory, and Multiphase Optimisation Strategy).  

The application of theories may relate to an app’s usage and user experience: based on the 

reviewed studies, apps that with high usage rates and high user satisfaction levels were 

generally built based on theories.66,89,98 However, the link between theory application and 

effectiveness in supporting smoking cessation is not clear. Some apps were built without 

applying theories yet were found to have positive impacts on supporting smoking 

cessation.78,83,84,87,104 The literature on app content analysis has focused less on the presence 

of constructs or theories in apps and more on user experience.112,117  

Application of guidelines 
Slightly over half of the reviewed apps (25 out of 43) adhered to existing guidelines. The 

guideline adherence levels of reviewed apps in this study are higher than other app 

reviews.38,118 It is because all apps introduced in this review were based on scientific 

publications while other apps reviews were done based on smoking cessation apps in the 

market.38,118  

Clinical practice guidelines for smoking cessation is the major type of guidelines applied 

in reviewed apps.66,70,72,74,77-79,87,95,98,99,101 For those reviewed apps that reported with high 

usage rate, most of them adhered to guidelines.69,70,75,77,78,87,89,93-95,98 However, no strong 

evidence can be found from the reviewed articles to prove that guideline adherence will 

have positive impacts on an app’s effectiveness of supporting smoking 

cessation.66,70,72,74,77-79,87,95,98,99,101  

Functions of apps 
In terms of the functions of the reviewed apps, none of the reviewed apps are having the 

same functions. All apps tend to be a combination of different functions. As introduced, 

“calendar”, “information” and “rationing” are the three most common functions of the 

reviewed apps. This finding aligned with findings from market-based app reviews.114 

There is a lack of evidence to prove the correlation between any specific function and an 

app’s usage, effectiveness or user experience.  
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2.4.6 Limitations 
This review has comprehensively searched different databases. Unpublished literature, 

non-English publications, and Chinese publications from English databases were 

included). As a systematic literature review done in New Zealand, it is challenging to use 

Chinese IP address to access Chinese databases for literature. Also, most Chinese databases 

are not free. Extra costs are needed to include Chinese databases in the review.  

Furthermore, researchers do not always distinguish or clarify whether it is a programme or 

software that can operate on both personal computer and mobile devices, which also 

increases the risk of not identifying some studies eligible for inclusion.  

The limited number of research studies to identify, review and analyse may have resulted 

in misleading conclusions. It is possible that some relevant studies may have been missed, 

although it is unlikely to happen given the systematic search strategy applied in this review. 

The number of retrieved articles is far more than other searches for smartphone app-based 

smoking cessation interventions,111 suggesting that the risk of missing studies was minimal. 

The search identified a heterogeneous range of studies (different study design, and 

measures, apps, objectives), which precluded the ability to see the identified articles as a 

cohesive group.  

2.5 Conclusion 
This review indicates that smoking cessation apps have the potential to deliver multiple 

smoking cessation interventions simultaneously, although the current challenges are how 

to maintain good quality and how to develop suitable apps to different target population 

groups.  

The application of theories and guidelines may make a smoking cessation app more 

engaging and user-friendly.66,89,98 However, more research is needed to identify that 

relationship. There is limited evidence for a relationship between the application of theories 

and (or) guidelines to a smoking cessation app’s effectiveness on quitting smoking.  

For future studies on smoking cessation apps, it will be essential to identify transferrable 

and comparable measures for apps, as well as allocating more resources or identify 

strategies for recruiting sufficient participants and extending the length of studies. 
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Smoking cessation apps are becoming more and more specific to provide support to 

specific smoking population groups (e.g. pregnant women, and smokers with mental health 

problems). There is a lack of a smoking cessation app designed specifically for the single 

largest smoking population group in the world with a low cessation rate: Chinese male 

smokers aged 25 to 44 years.5,6 In the next chapter, a novel method for developing a 

mHealth app-based smoking cessation intervention for this population group will be 

introduced.  
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Chapter 3 INTERVENTION DEVELOPMENT  
The systematic literature review in Chapter Two shows that most high-quality mHealth 

app-based smoking cessation interventions are primarily available to smokers in western 

developed countries (e.g. UK, Australia, and U.S.). There is a lack of high-quality mHealth 

app-based smoking cessation interventions for Chinese smokers, especially Chinese male 

smokers.  

Although interventions in developed countries may be directly applicable to China, 

different population groups tend to have different preferences for apps.118,124 In recent years, 

smoking cessation apps are becoming increasingly specific to serve particular  groups of 

people, in terms of their gender, age, health conditions, and other conditions.77,93,94,96,102 

Such apps tailored to specific population groups appear to achieve better outcomes.67,76,81,88 

Chinese male smokers aged 25 to 44 years, as the single largest smoking population group 

in the world4,5,118. need more accessible and acceptable smoking cessation supports.4,5,118 

Considering the high smartphone penetration rate of this population group, interventions 

delivered by smoking cessation app seem, at face value, to be a good option.27,29,30  

This chapter described the framework, model, theory and guidelines used to develop the 

proposed mHealth app-based smoking cessation intervention (“Smoking Cessation App 

for Chinese Males: Pilot Intervention” - SCAMPI programme), as well as the rationale 

behind their theoretical bases and the process of the programme’s development. It includes 

an account of the method used to develop the programme, who were involved in the 

development process, and how it was developed. 

3.1 Theoretical foundation of SCAMPI 

3.1.1 Behaviour change wheel, COM-B Model, and behaviour change techniques.  
There is no gold standard for choosing or applying a development framework to guide the 

development of a mHealth app-based smoking cessation intervention. Instead of a health 

intervention, a smoking cessation app should be considered a behaviour change 

intervention because it targets changing users’ behaviour of smoking. Therefore, a 

behaviour change-based intervention development framework – the Behaviour Change 

Wheel (BCW) - was chosen to guide the development of the SCAMPI programme.  
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BCW, 
The BCW is a theory- and evidence-based tool for designing interventions based on an 

analysis of the nature of the behaviour, the mechanisms that need to be changed in order to 

bring about behaviour change, and the interventions and policies required to change those 

mechanisms.125 It starts with a theoretical understanding of behaviour by the “capability, 

opportunity, and motivation to behaviour model” (COM-B model) to determine what needs 

to change in order for the behavioural target to be achieved, and what intervention functions 

are likely to be effective to bring about that change.125 The BCW was developed from 19 

frameworks of behaviour change identified in a systematic literature review.125 The BCW 

framework is shown in the following figure. 

 

 
Figure 5: Behaviour Change Wheel  

 

After selecting the intervention function(s) most likely to be effective in changing a 

particular target behaviour, these are linked to specific behaviour change techniques 

(BCTs), which are codable to different modes of delivery (e.g. mobile applications).  

The hub of the BCW identifies the sources of behaviour that could prove fruitful targets 

for intervention. The COM-B model recognises that behaviour is part of an interacting 

system involving all these components. Interventions need to change one or more of them 
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in such a way as to put the system into a new configuration and minimise the risk of it 

reverting.125  

Surrounding the hub is a layer of nine intervention functions to choose from based on the 

particular COM-B analysis one has undertaken. The outer layer, the rim of the wheel, 

identifies seven policy categories that can support the delivery of these intervention 

functions.125 The BCW provides a systematic way of identifying relevant intervention 

functions and policy categories based on what is understood about the target behaviour.125 

General intervention functions can be translated into specific techniques from specific 

taxonomy of BCTs targeting different health problems.125,126 

Although there is insufficient evidence to prove that smoking cessation apps developed 

based on theoretical framework are more effective than those not, 66,78,83,84,87,89,98,104 

sufficient data has shown that behaviour change interventions based on theoretical 

frameworks are more effective than those not.127,128 Hence, by considering the SCAMPI 

programme as a behaviour change intervention (based on its primary intention to change 

users’ smoking behaviour) instead of an app, it is necessary to apply a rigorous, 

comprehensive, and inclusive framework to guide its development. 

The application of BCW as the guiding framework for the development of the SCAMPI 

programme is based on the following reasons: (1) The BCW is the most inclusive and 

overarching model that links a wide range of theories and evidence-based components for 

behaviour change intervention development;125 (2) as a comprehensive model of behaviour 

change, the BCW can be easily applied to classify interventions for specific health 

behaviours; (3) selecting the intervention functions makes it more likely to be effective in 

changing a particular target behaviour, these then can be linked to more fine-grained 

specific BCTs, which have been applied, implemented and tested repeatedly in real-life 

contexts for changing different behaviours.125,126  

Also, referring to the peer-review publications citing of the BCW,129 some studies have 

used the BCW to develop behaviour change interventions for the Chinese population.130-

134 Two studies focused on participants in age groups that were similar to those targeted by 

the SCAMPI study.130,134 Studies found that the BCW can depict the complicated nature of 

behaviour and social context of Chinese people.130-134 The studies also showed that the 
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behaviour change interventions built based on BCW were effective for the Chinese 

population by understanding the context and incorporating the interventions into their 

routine.130,134 

On this basis, the BCW was used as the core framework for guiding SCAMPI’s 

development, while complimentary elements will be applied to improve the app’s quality.  

COM-B model 
Many behaviour change models usually have similar elements to explain behaviours and 

design interventions to change behaviours.135 There is limited guidance about how to 

choose and apply an appropriate model for a particular context (e.g. behaviour analysis and 

behaviour change intervention development).136 This diversity and complexity have been 

cited as a potential reason why a behaviour change model is under-used in intervention 

design and evaluation.136,137 Researchers working in this area argue that there is a need for 

a comprehensive and inclusive theory model of behaviour applicable across contexts.136,137 

Based on BCW, the COM-B model indicates that people need capability (C), opportunity 

(O) and motivation (M) to perform a behaviour (B). The COM-B model from the 

framework is commonly used to guide understanding of behaviour in context and develop 

behaviour change interventions.138 The model is a good starting point for developing 

SCAMPI as a behaviour change intervention. In this study, the COM-B model was used to 

identify factors triggering smoking among Chinese male smokers as well as the factors 

motivating them to quit smoking. The following figure shows the constructs of the COM-

B model. 

 

 
Figure 6: COM-B Model 
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Behaviour Change Techniques 
BCTs will be applied for developing SCAMPI programme’s functions and content. BCTs 

refer to observable, replicable, and irreducible components of a behaviour change 

intervention designed to alter or redirect causal processes that regulate behaviour. A BCT 

has the following characteristics:139   

(1) aim to change behaviours;  

(2) are proposed “active ingredients” of interventions;  

(3) are the smallest components compatible with retaining the proposed active 

ingredients;  

(4) can be used alone or in combination with other BCTs;  

(5) are observable and replicable;  

(6) can have a measurable effect on a specified behaviour;  

(7) may or may not have an established empirical evidence base.  

BCTs could be delivered as a tool.139 

The BCT taxonomy (v1) of 93 Hierarchically Clustered Techniques is commonly used for 

guiding the development of behaviour change interventions.139 For developing smoking 

cessation interventions, the taxonomy of BCTs used in individual behaviour support for 

smoking cessation is usually applied.126 I used this taxonomy as the theoretical framework 

to guide the development of the function and content of the proposed app for the following 

reasons: (1) the taxonomy is based on empirical evidence of successful smoking cessation 

interventions and for developing smoking cessation interventions;126 (2) BCTs work 

seamlessly with the BCW as components to form behaviour change interventions;125,126 (3) 

most BCTs are deliverable in the context of mobile application.126,140-142   

BCTs in the taxonomy used for developing individual behaviour support for smoking 

cessation were identified and analysed from two source documents describing the 

recommended practice, which I expected would encompass most if not all the main BCTs 

that would be likely to be used.143,144 The BCTs from the source documents were analysed 

and coded by two experts (Hyder and Walia) in BCTs.126  

The taxonomy identified 43 BCTs which could be classified into four categories:126   
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(1) directly addressing motivation (e.g. providing rewards to quitting behaviour);  

(2) maximising self-regulatory capability or skills (e.g. facilitating barrier 

identification and problem-solving);  

(3) promoting adjuvant activities (e.g. advising on stop-smoking medication and 

support services);  

(4) supporting other BCTs (e.g. building general support).  

The taxonomy found that it could be used reliably to develop interventions for smoking 

cessation support.126 

The success of a BCT is dependent on the context in which it is provided.145,146 Referring 

to a literature review of behaviour change interventions affecting smoking cessation 

success in different countries, for countries like China, smoking was found to continue to 

be an acceptable social activity.147-149 BCTs that increase person’s psychological 

capabilities (e.g. BCTs specific focus on behaviour [B] and addressing motivation [M], 

such as BM1-Provide information on consequences of smoking and smoking cessation) are 

more successful in contexts where the social climate was favourable to smoking.148,149 

BCTs focus on promoting adjuvant activities (A) (e.g. Advise on the use of social support) 

were also found to be effective in supporting Chinese smokers to quit smoking.150-153  

3.1.2 Guidelines applied in SCAMPI programme 

As discussed in the systematic literature review, various guidelines have been applied in 

some smoking cessation apps. Guidelines for treating tobacco use and dependence (e.g. 

U.S. Public Health Service’s 2008 Clinical Practice Guidelines for Treating Tobacco Use 

and Dependence) and guidelines for guiding the user interface (UI) and user experience 

(UX) development of an app (e.g. Google Material User Interface Design Guideline) are 

the two major types of guidelines applied in smoking cessation apps. 

Guidelines appear to have positive impacts on the app’s user experience and usage,64,118 

although the size of impacts remains un-investigated.55,67,68 Nevertheless, guidelines for 

treating tobacco use and dependence help to ensure the content is rigorous and supported 

by a strong evidence base. Guidelines for guiding UI and UX development are usually 

applied for developing an app’s design and functions. These type of guidelines may be 

developed from market research by commercial companies.154 
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For the development of the SCAMPI programme, both types of guidelines will be applied. 

The China Clinical Smoking Cessation Guideline (CCSCG) will be used to guide the 

content development of the programme,155 and the WeChat Mini-programme Design 

Guideline for guiding the UI and UX development of the programme.154  

China Clinical Smoking Cessation Guideline 
CCSCG was created by the WHO Tobacco and Health Collaborating Centre entrusted by 

National Health and Family Planning Commission in 2015.155 CCSCG was developed 

based on the 2007 version guideline (the Chinese translation of the U.S. Public Health 

Service’s Clinical Practice Guidelines for Treating Tobacco Use and Dependence),123 as 

well as recent international and China smoking cessation studies.155 CCSCG was created 

to improve health professionals and the general population’s understanding of the 

importance of smoking cessation.155 It aims to provide content and evidence support for 

developing effective smoking cessation interventions.155  

CCSCG contains empirically supported strategies and recommendations designed to assist 

health care providers in the delivery of effective treatments for smoking cessation. These 

include advising on pharmacological interventions (e.g., nicotine replacement therapy) and 

behavioural change approaches (e.g. motivational messaging, making a quit plan).155 These 

approaches are valuable and highly applicable with high reach, and low cost are needed to 

promote smoking cessation in the context of China.118 Referring to the smoking cessation 

apps analysis done by Cheng et al., Chinese app users appear to respond positively to a 

smoking cessation app if it follows the CCSCG, as the adherence score was positively 

related to app popularity and user-used quality.118 

There are two chapters (Smoking Cessation Intervention and Administration Support and 

Management to Smoking Cessation Intervention) in CCSCG. The CCSCG includes six 

sections (1) introduction of tobacco dependence; (2) diagnosis of tobacco dependence; (3) 

evaluation of the level of tobacco dependence; (4) development of smoking cessation 

interventions; (5) different stages of successful smoking cessation; (6) recommendation 

and introduction of smoking cessation medication.155  

The application of CCSCG was based on the following reasons: (1) the CCSCG is the only 

up-to-date official smoking cessation guideline in China; (2) the guideline is based on both 
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international and China smoking cessation research findings; (3) the content of the 

guideline was written in Chinese, making it easier to be understood by the target users of 

the SCAMPI programme; (4) the content of the guideline was created by Chinese experts 

for Chinese smokers, with intimate knowledge of China’s smoking culture (for instance, 

the guideline identifies the harms of herbal cigarettes in China, emphasises SHS harms to 

family and children, and recommends the approach of family and group quitting in regards 

to the context of smoking is considered as an acceptable social activity in China).155 

CCSCG was applied in three different ways during the development of SCAMPI. First, the 

direct application of the information in the guideline. For example, information about 

tobacco dependence and symptoms of tobacco dependence will be directly coded as the 

content of SCAMPI. Second, transferable information coded as functions of SCAMPI 

programme. For instance, the Fagerstrom test for nicotine dependence (FTND) was 

converted into a nicotine dependence monitor in SCAMPI programme. Third, information 

used as external resources. For example, the links to smoking cessation services in the 

guideline was coded to guide SCAMPI users to have access to real-life smoking cessation 

services.  

In addition to CCSCG, the book named “The Harms of Tobacco: Science and Fallacy” is 

the first scientific smoking cessation themed textbook in China.156 The book was written 

by smoking cessation experts from the Chinese Association on Tobacco Control, which is 

an association introduced by CCSCG.156 The book introduces harms of smoking, 

symptoms of tobacco dependence, smoke-free environment policies in China, the smoking 

culture in China, and the tobacco industry in China.156 Apart from the CCSCG, this book 

is another source of information for developing the content of the SCAMPI programme. 

The book identifies many common problematic perceptions Chinese smokers have with 

smoking and uses scientific and empirical-based information to help smokers to understand 

the harms of smoking better. For example, many Chinese smokers believe that smoking 

will be helpful to prevent dental caries. In responding to the wrong perception, the book 

indicates that the results of smoking can range from something obvious and unsightly such 

as stained teeth to leucoplakia (a mucosal lesion that can sometimes develop into 
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cancer).156 Similar problematic perceptions about smoking by Chinese smokers include 

that smoking can help with losing weight and can help with indigestion.156  

WeChat mini-programme design guideline 
The WeChat Mini-programme Design Guideline was created by WeChat to guide mini-

programme developers on maximizing the adaptation of the mini-programme to the 

WeChat platform154 and used to guide the UI and UX development of SCAMPI so that it 

is user friendly, efficient, and consistent with the WeChat ecosystem.154 The guideline 

consists of six chapters corresponding to different aspects of mini-programme 

development. These chapters include:154  

(1) Friendliness and Courtesy: highlights mini-programme key points and clarity 

process;  

(2) Clarity: clear navigation and freedom of movement, reducing waiting time with 

prompt feedback, and control expectations with solutions;  

(3) Convenient and Elegant: minimize user input, avoiding incorrect operations, and 

improved performance with interfaces;  

(4) Consistency to WeChat platform;  

(5) Visual Standards: font, lists, form entries, buttons, icons;  

(6) Resource Downloads: resources for designing elements of mini-programme.  

The guideline is the only specific and comprehensive guidance document to support mini-

programme design and development. It is based on experience and research about Chinese 

app users’ preferences.154 The guideline includes information like fonts, shapes, and 

colour.154 Finally, the guideline provides sufficient WeChat native resources (e.g. 

downloads of fonts, buttons, and icons), which significantly save development time, ensure 

consistency with the WeChat platform,154 and shorten the time and efforts needed by 

SCAMPI users to learn how to use the programme. The guideline was used to identify if a 

specific BCT is deliverable by the WeChat platform. Second, resources from the guideline 

was downloaded and applied for SCAMPI’s UI.  

3.2 SCAMPI prototype development 
The following diagram shows the process of BCW application in the SCAMPI prototype 
development.  
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Figure 7: BCW application in the SCAMPI prototype development 

 

3.2.1 Analyse smoking behaviour using the COM-B model 
As noted earlier, the BCW was applied to guide the development of SCAMPI. The COM-

B model was applied to analyse target users’ smoking behaviour. Literature that focuses 

on smoking behaviours of the target population were reviewed to identify key triggering 

factors to the behaviour.8,157,158 These factors will be grouped based on different categories 

(e.g. physical capability, and psychological capability) based on the model.  

Two key bodies of literature were used to analyse the target population’s smoking 

behaviour: the 2015 Chinese Adult Tobacco Use Research8, and the national online survey 

about smoking behaviours of Chinese smokers.158 Both reports were based on national-

level surveys on a population that includes the target population of this study. The COM-

B model was applied to the findings of these survey to identify the facilitators and barriers 

of the target population’s smoking behaviour.  

Convert intervention functions to behaviour change techniques (BCTs)

Taxonomy of behaviour change techniques used in individual behavioural support for smoking 
cessation

Identify intervention functions based on COM-B model components

Categorise behaviour factors to COM-B model components 

Identify behavioural factors

The 2015 Chinese Adult Tobacco Use Research The National Online Survey about Smoking 
Behaviours of Chinese Smokers



 54 

Findings from the 2015 Chinese Adult Tobacco Use Research8  
Based on the report of the 2015 Chinese Adult Tobacco Use Research, the following 

messages were identified:  

(1) most smokers in China support the rule of setting up smoke-free areas;  

(2) 80.0% surveyed people knew that smoking causes lung cancer, while 31.0%, 42.6% 

and 19.7% people knew that smoking causes stroke, myocardial infraction and 

erectile dysfunction respectively, 12.1% people knew all four major health 

problems caused by smoking;  

(3) 64.6% surveyed people knew SHS causes lung cancer to adults, 65.2% surveyed 

people knew that SHS causes lung diseases to children, 41.7% surveyed people 

knew SHS causes heart diseases to adults, 36% surveyed people knew all three 

major health impacts of SHS;  

(4) only 24.5% surveyed people knew that low tar cigarette is not equal to low harms.  

In terms of facilitators and barriers of surveyed people’s smoking behaviour, the key 

identified facilitators included:  

(1) negative modelling (e.g. smoking behaviours of teachers, parents, and film stars);  

(2) using smoking as a pressure relief method; curiosity;  

(3) wrong understanding or lack of understanding about the health impacts of smoking;  

(4) social communication needs; environmental impacts (e.g. family smoking 

behaviours, and peer pressure).  

On the other hand, key identified barriers that could prevent surveyed people from smoking 

included: positive modelling; introducing a scientific way to relieve pressure; away from 

unhealthy peers; create other habits instead of smoking; promotion of smoking harms; 

interventions to quit smoking (e.g. using vitamin C, chewing gum, attending physical 

activities, massage, listen to music).  

Findings from the national online survey about smoking behaviours of Chinese 
smokers158 

The other national survey implemented in 2018 identified the following information:  

(1) 55.5% surveyed people didn’t care about family members’ smoking behaviour;  

(2) nearly 70% surveyed people ever have been gifted cigarettes;  
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(3) over 70% surveyed people supported smoke-free areas policy.  

In terms of facilitators and barriers of surveyed people’s smoking behaviour, the key 

identified facilitators included: smoking as a method to relieve fatigue; a cool impression 

of smoking; and social communication needs. Furthermore, key identified barriers of 

surveyed people’s smoking behaviour were for protecting personal and family health; 

spending money on smoking; dissuaded by family and healthcare providers. In addition, 

the same survey also identified interventions those surveyed people believed would be 

practical and useful to stop them from smoking, these interventions are legislation of 

smoke-free area policy and smoking harms labelling; increase tobacco tax; media 

promotion and other interventions on introducing smoking harms. 

Application of literature review findings in CPD process 
Identified facilitators and barriers to target population’s smoking behaviour were integrated 

and cooperated to development questionnaire 1. Based on the review and integration, the 

following facilitators were identified and applied to the questionnaire for assessing their 

priorities to the target population:  

(1) poor health literacy (smoking harms and SHS harms);  

(2) perceive smoking as a social communication method;  

(3) perceive smoking as a method to cope with unwanted emotions (e.g. stressful) and 

statuses (e.g. fatigue);  

(4) problematic impression (e.g. cool, fashion) toward smoking; and  

(5) supportive environment for smoking (e.g. lack of smoke-free areas, family 

smoking, peer smoking, and gifted cigarettes).  

Meanwhile, the following barriers were identified and applied to the questionnaire:  

(1) appropriate methods to initiate, maintain and support quitting behaviour;  

(2) provide information about smoking harms to personal and family health;  

(3) remove or avoid supportive environment of smoking (e.g. peer smoking and 

cigarettes gifting, etc.).  

The identified facilitators and barriers to smoking behaviour were converted and 

incorporated into a questionnaire, with questions such as “Please identify the main factors 
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that usually trigger you to smoke”, and “Please identify the main factors that could motivate 

you to quit smoking / use a stop smoking app”.  

3.2.2 Identify corresponding smoking cessation intervention functions based on 
smoking behaviour analysis  
The identified facilitators and barriers were translated into intervention functions. Since 

SCAMPI is aiming to be used on an individual level, the outer rim of the BCW that 

emphasise the needs of change on policy categories wasn’t used in this study. Referring to 

the original paper that introduces the BCW,125 there are specific links between triggering 

factors of behaviour to the intervention functions. For example, physical capability can be 

facilitated through physical skill development, which can be achieved through training or 

enabling interventions (e.g. medication or surgery). The following table presents the links 

between COM-B model components and different intervention functions.125 As shown in 

the following table, the identified facilitators and barriers to the target population’s 

smoking behaviour can be affected by all nine intervention functions. 

 
Table 7: Links between COM-B model and the intervention functions 

Components of COM-B 
model 

EDU PER INC COE TRA RES ENV MOD ENA 

C-Ph          
C-Ps          
M-Re          
M-Au          
O-Ph          
O-So          

 
C-Ph Physical Capability INC Incentivisation 
C-Ps Psychological Capability COE Coercion 
M-Re Reflective Motivation TRA Training 
M-Au Automatic Motivation RES Restriction 
O-Ph Physical Opportunity ENV Environmental restructuring 
O-So Social Opportunity MOD Modelling 
EDU Education ENA Enablement  
PER Persuasion   

 
More specific and programmable BCTs will link to these functions. An intervention 

function usually comprises many individual BCTs, and the same BCT may serve multiple 

intervention functions.125 Based on the BCTs taxonomies (both the BCT Taxonomy (v1) 

of 93 Hierarchically Clustered Techniques and the taxonomy of BCTs used in individual 

behavioural support for smoking cessation), BCTs serve five of the intervention functions: 
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education, persuasion, incentivisation, training and enablement, while the other four 

intervention functions (coercion, restriction, environmental restructuring, and modelling) 

place more emphasis on external influences and less on personal agency.126,139,159  

3.2.3 Design specific smoking cessation behaviour change techniques 

Instead of directly applying the intervention functions from the original BCW framework, 

intervention functions listed by the taxonomy of BCTs used in individual behavioural 

support for smoking cessation were referred and applied to transcribe categorised 

components from the COM-B model and to identify applicable BCTs. The following table 

shows the process of converting COM-B components to BCTs and the assessment of BCTs 

by guidelines. The details of BCTs listed by the taxonomy of BCTs used in individual 

behavioural support for smoking cessation were presented in Appendix 2.  
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Table 8: BCTs identification  

COM-B 
components 

BCTs 
code 

Description and examples on SCAMPI 1 2 

Psychological 
Capability 

BM1 Provide information on consequences of smoking and smoking cessation (e.g. messages of smoking harms)    
BM2 Boost motivation and self-efficacy (e.g. motivating messages when users about to have a slip of relapse)   
BM3 Provide feedback on current behaviour (e.g. remind users how many days they had achieved smoke-free)   
BM4 Provide rewards contingent on successfully stopping smoking (e.g. praised users when he achieved one-week smoke-free)   
BM5 Provide normative information about others' behaviour and experiences (e.g. smoke-free board shows how others are doing)   
BM10 Explain the importance of abrupt cessation (e.g. provide information about even one cigarette harms)   
BS1 Facilitate barrier identification and problem-solving (e.g. provide advice to help users overcome unwanted emotion which is considered as one key 

factor to trigger smoking) 
  

BS2 Facilitate relapse prevention and coping (e.g. provide information about how lapses occur and how they lead to relapse and to develop specific 
strategies for preventing lapses) 

  

BS3 Facilitate action planning/develop treatment plan (e.g. the programme works with users to generate clear quit plans)   
BS4 Facilitate goal setting (e.g. “30-day smoke-free challenge” - quit date and goals that support the aim of remaining abstinent)   
BS5 Prompt review of goals (e.g. prompt users to review how far he has achieved the goal of abstinence)   
BS6 Prompt self-recording (e.g. the programme provides function for users to record and review potentially useful information)   
BS9 Set graded tasks (e.g. from providing daily smoke-free data to taking 30-day smoke-free challenge)   
BS10 Advice on conserving mental resources (e.g. advise on ways of minimising stress and access to relevant resources)   
A5 Give options for additional and later support (e.g. provide links to other smoking cessation services those were available)   
RC2 Elicit and answer questions (e.g. the programme allows users to ask questions whenever they want and aims to answer as soon as possible)   
RC5 Offer/direct towards appropriate written materials (e.g. materials shown on the programme will be clearly identified their sources)   
RC6 Provide information on withdrawal symptoms (e.g. information about what are nicotine withdrawal symptoms will be provided)   
RC9 Summarise information/confirm client decisions (e.g. terms and conditions, as well as participation information sheet will be provided before users 

participate and use the SCAMPI programme) 
  

RC10 Provide reassurance (e.g. provide information about users’ experience are normal and expected, positive feedback to encourage continual abstinence 
after using the programme) 

  

Reflective 
Motivation 

BM6 Prompt commitment from the client there and then (e.g. users need to assure that if they want to take the challenge of being smoke-free for a while)   
BM7 Provide rewards contingent on effort or progress (e.g. programme gives praise for the effort and progress the user is making toward their goal of 

abstinence) 
  

BM8 Strengthen ex-smoker identity (e.g. provide information about the importance of regarding smoking as something that is ‘not an option’, including 
the ‘not a puff’) 

  

BM9 Identify reasons for wanting and not wanting to stop smoking (e.g. this had been accomplished in development questionnaire 1 by identifying reasons 
for quitting and factors that may prevent successful cessation) 

  

BM11 Measure CO (e.g. this is not deliverable by the nature of mHealth app-based smoking cessation interventions)  X 
RC8 Elicit client views (e.g. this had also been achieved by development questionnaire 1 by asking users’ view on smoking and smoking cessation, as well 

as their experience on other cessation services) 
  

Automatic 
Motivation 

BS10 Advice on conserving mental resources (e.g. provide advice on methods to minimise stress and access to other resources for mental health services 
(focus on avoiding using smoking as a method to cope from unwanted emotions) 

  

Physical Opportunity BS7 Advice on changing routine (e.g. provide advice on changing routine to minimise exposure to smoking cues)   
BS8 Advice on environmental restructuring (e.g. provide advice on ways of changing the physical environment to minimise exposure to smoking cues)   
A1 Advice on stop-smoking medication NA NA 
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A3 Adopt appropriate local procedures to enable clients to obtain free medication NA NA 
A4 Ask about the experience of stop smoking medication that the smokers are using NA NA 

Social Opportunity BS11 Advice on avoiding social cues for smoking (e.g. provide advice on encouraging smoking peer to quit smoking together to minimise the chance of 
exposing to peer smoking situation) 

  

A2 Advise on/facilitate the use of social support (e.g. virtual peer support group will be built on the programme to encourage communication and peer 
support between programme users) 

  

Programme Design 
& Development 

RD1 Tailor interactions appropriately (e.g. information provided by users [cost of cigarettes smoke] will be used to tailor intervention [cost saved from not 
smoking]) 

  

RD2 Emphasise choice (e.g. provide evidence and practice-based choices for users to adapt to keep themselves away from smoking)   
RI1 Assess current and past smoking behaviour (e.g. users’ smoking behaviour will be monitored before, during and after using the programme)   
RI2 Assess current readiness and ability to quit (e.g. users’ readiness and ability to quit will be assessed before using the programme)   
RI3 Assess history of quit attempts (e.g. users’ history of quit attempts will be assessed before using the programme)   
RI4 Assess withdrawal symptoms (e.g. users will be prompted to report their withdrawal symptoms if they have any)   
RC1 Build general rapport (e.g. Chinese will be used and used in a comfortable and manner concerned way to ensure the development of friendly and 

professional relationship built between the programme and users) 
  

RC3 Explain the purpose of CO monitoring  
Since it is undeliverable by mHealth app-based intervention, the BCT is not applicable to SCAMPI 

NA NA 

RC4 Explain expectations regarding treatment programme (e.g. information about the programme, what it involves, and what it requires of the users will 
be clearly indicated before users using it) 

  

RC7 Use reflective listening (e.g. users will be allowed to communicate with the programme whenever they want, some pre-set responses will be provided 
for general questions, while manual supports will be provided for specific issues) 

  

 
BM: specific focus on behaviour (B) and addressing motivation (M) 
BS: specific focus on behaviour (B) and maximising self-regulatory capacity/skills (S) 
A: promote adjuvant activities (A) 
RD: general aspects of the interaction (R) focusing on the delivery of the intervention (D) 
RI: general aspects of the interaction (R) focusing on information gathering (I) 
RC: general aspects of the interaction (R) focusing on general communication (C) 
1: CCSCG 
2: WeChat mini-programme design guideline  
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After individual BCTs are identified, the possibility of converting BCTs as specific 

functions or content of SCAMPI was assessed. The WeChat Mini-programme Design 

Guideline was used to guide with how to convert a particular BCT or multiple BCTs to a 

function, as well as how the function can be developed in regarding be consistent to 

WeChat’s UI and UX.154 The CCSCG was applied as a key reference to ensure the 

rigorousness of the programme’s content.155 The UI of the designed functions were 

uploaded to the WeChat CPD platform for target users to experience and make comments 

on them. By the end of the initial processes of behaviour analysis, intervention functions 

and BCTs identification, a list of potential functions of the SCAMPI programme were 

generated. The user-centred design (UCD) principles were used to develop the CPD 

platform and design the CPD processes. Through the CPD process, the potential functions 

of the SCAMPI programme were re-evaluated by target users of the programme.  

Table 8 identifies that all 43 BCTs are relevant to the five identified components of COM-

B model and six related intervention functions. However, five BCTs were not applicable 

based on the guideline assessment. BM11 and RC4 are not deliverable due to the nature of 

mHealth app-based intervention, smartphone and smartphone apps are not able to measure 

users’ CO levels. Instead, in order to verify users’ abstinence results, simple cotinine saliva 

test kits will be sent to users. A1, A3 and A4 do not apply to the SCAMPI programme 

because the stop-smoking medication is not in the Catalogue of National Basic Drugs or 

the National Reimbursement Drug List.6,8 It could be considered as a breach of social 

network regulation by promoting benefits of medication (i.e it could be mis-interpreted as 

a drug advertisement).   
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A list of proposed functions to the SCAMPI programme was created based on the identified 

and guideline assessed BCTs. The following table shows the list of functions those were 

proposed to be built on SCAMPI (most functions were coded based on the NTCC 

taxonomy)63,64 and the corresponding BCTs the functions aiming to deliver. The BCTs 

code RD1, RC1, RC4 and RC7 were regarded as algorithm and content those were built in 

SCAMPI.  

 
Table 9: Proposed functions of the SCAMPI programme 

Functions Corresponding BCTs 
Calculator, data capturing and recoding  BS6, BM9, RC8, RI1, RI2, RI3, RI4  
Informational and practical tool  BM1, BM10, BS1, BS2, BS10, A5, RC5, RC6, RC10, 

BM8, BS10, BS7, BS8, BS11, RD2 
Motivation BM2 
Game BM5, BS4, BS5, BS6  
Planning BS3 
Calendar BM3 
Social support A2 
Other Health testers, red packet (compensation) 

 

The proposed functions were then re-evaluated by the target population through the 

development questionnaire 1 (Appendix 3) and applied to develop the prototype of the 

SCAMPI programme. Referring to question 23 in questionnaire 1, the functions of 

calculator, informational and practical tool, motivation, game, calendar, social support and 

health testers (other) are directly exhibited. A few other functions (e.g. rationing, 

notification, and GPS functions) those identified by the NTCC taxonomy63,64 were 

provided as choices under the same question. The prototype was then posted to the built 

CPD platform on WeChat for participants to review and provide feedback.  

3.2.4 Develop SCAMPI programme prototype on WeChat mini-programme platform 
SCAMPI programme was developed by user-centred design (UCD), a broad term to 

describe a design process in which end-users influence how a design takes shape.160 In this 

study, UCD occurred in two forms: (1) consulting users about their needs of the proposed 

mHealth app-based smoking cessation intervention; (2) involving users as partners with 

researchers throughout the design and development process. 
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As a smoking cessation tool that may be used by target users on a daily basis, users should 

be placed at the centre of its development. The role of researchers and developers should 

be to facilitate the task for target users and to make sure target users can use SCAMPI with 

minimum effort to learn how to use it. Users to be considered as a central part of the 

development process of the SCAMPI programme was a natural decision in terms of the 

potential implementation and application of SCAMPI. The users’ involvement will 

potentially lead to good user experience and high usage of the SCAMPI programme.161  

Based on the model developed by Preece et al. in 2004, the collaborative development to 

the SCAMPI programme involves seven UCD principles.161 The following table shows 

each of the step and their purposes at different phases of mini-programme development. 

 
Table 10: UCD principles involved in the development of SCAMPI 

Principles Purposes 
Understanding of 
background  

Collecting data related to triggering factors to users’ smoking 
behaviour, needs and expectations to SCAMPI programme  

Using pattern observation  Collecting data about user preference on functions and content of the 
programme 

Sequence of interfaces Collecting data related to the sequence of interfaces to the of SCAMPI 
programme 

Ongoing participatory 
design  

Ongoing user participation in providing real-time feedback to design 
and functions  

Walkthroughs and 
simulation  

Gaining additional information about users’ needs and expectation, 
prototype evaluation  

Usability testing  Collecting data related to measurable usability criteria  
User satisfaction Collecting data related to user satisfaction with the programme  

 

In comparison with conventional mHealth app-based health intervention development 

processes, UCD has the following advantages: 161  

(1) the end product will potentially be effective and safe to use;  

(2) assists in managing users’ expectations and levels of satisfaction with the product;  

(3) users may develop a sense of ownership for the product;  

(4) end product requires less redesign;  

(5) the collaborative process may generate more creative design solutions to problems.  

Meanwhile, there are some disadvantages of applying UCD: (1) cultural and educational 

differences that lead to miscommunication between developers and target users; (2) the 
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complicated process require more resources (e.g. room booking for meeting with users, 

compensation to users, and travel); and (3) it may take longer time to gather data from 

target users.161 

To overcome these, a virtual UCD platform was built to enable UCD process while 

avoiding its negative impacts, including: (1) sending and collecting questionnaires; (2) 

observing programme using preference; (3) real-time communication with target users; (4) 

walkthrough, simulation and usability testing and feedback reviewing. The integration of 

a virtual platform to UCD principles ensures maximising the advantages of the principles 

while avoiding the negative impacts of its limitations. 

3.3 Collaborative product development (CPD) phase  

3.3.1 Aims and rationale 
CPD is a method to address the problems of lack, delayed and imprecise feedback 

provision, as well as insufficient and inefficient communication between product target 

users and developers.162 Through the WeChat platform, real-time and seamless 

communication between SCAMPI target users and developers becomes possible. 

CPD can be simply defined as “any activity where two (or more) partners contribute 

differential resources and know how to agree complementary aims in order to design and 

develop a new or improved product”.163 Applying this method for the development of 

SCAMPI would enable developers and target end-users to share their complementary 

resources and experience and work together seamlessly.164 The method has been widely 

used by the popular Internet and mobile technologies companies (e.g. Google and 

Facebook). It is a way to decrease product development times while simultaneously 

improving quality and reducing costs.165 

A virtual CPD platform was built on WeChat to enable SCAMPI developers and target 

users to communicate and collaborate virtually. Target users of SCAMPI will be recruited 

as experts of providing information about end-user expectation and user experience to 

SCAMPI. Developers and target users communicated through the platform. The platform 

was built with the following functions, including:  
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(1) remote instant communication: target users and developers can contact each other 

directly by any time;  

(2) the app’s prototypes were exhibited on the platform for target users to make instant 

feedback and comments;  

(3) notify target users about update of SCAMPI prototype;  

(4) deliver incentives to target users of the process.  

Compared to normal CPD, virtual CPD has the following advantages:  

(1) able to achieve timely remote communication;  

(2) free of charge: no cost on room booking, catering, or parking;  

(3) fast iteration: updated prototypes were exhibited and commented throughout the 

whole CPD process;  

(4) intuitive: target users were able to review the development process and understand 

the logic and flow of the programme.  

The virtual CPD platform consists of WeChat OA and electronic questionnaire (e-

questionnaire). The CPD stage aims to exhibit the prototype of the SCAMPI programme 

and communicate with participants via the WeChat OA, while to collect relevant data to 

inform the programme development by using the e-questionnaire.  

3.3.2 Participants inclusion criteria and recruitment strategy 

Participants in SCAMPI development are the same as the target population of the study 

and target users to the SCAMPI programme. Inclusion criteria were (1) smokers (both daily 

smokers “smoking any types of tobacco products daily” or occasional smokers “smoking 

any types of tobacco products occasionally”) between 25-44 years of age;155 (2) have 

access to a smartphone; (3) have a WeChat account; (4) have adequate knowledge of 

Chinese or English; (5) willing to participate in the study and provide follow-up 

information. Participants were not eligible if they (1) under any other types of smoking 

cessation interventions; (2) refuse to give informed consent; (3) refuse to continuously 

provide follow-up information; (4) or have any acute or chronic condition that limit their 

ability to participant in the trial. 

It has been shown that a usability test done by five participants is able to identify around 

85% of the usability problems.166 Most usability test results come from testing no more 
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than five users and running as many small tests as possible.167 In addition, because of 

resource constraints, a pragmatic choice was made to enrol only 20 individuals from which 

to collect as much data as possible to develop the SCAMPI programme. 

An advertisement was posted on SCAMPI OA on WeChat platform. People who search 

“smoking cessation”, “smoking”, and any other keywords on the advertisement would 

potentially see the advertisement. Individuals who were interested in the study can extract 

the QR-code on the advertisement to register as participants. Ineligible individuals who did 

not meet the inclusion criteria or meet the exclusion criteria were screened out. Eligible 

individuals were guided to read the participant information sheet and asked for providing 

electronic consent. The first twenty eligible individuals who provided informed consent 

were the participants of the SCAMPI development.   

3.3.3 Questionnaires used in collaborative development phase  
Two questionnaires were applied in the development stage, as shown in appendix 3 and 4. 

Development questionnaire 1 (Appendix 3) asks about participant’s demographic, smoking 

behaviours (facilitators and barriers), and preference to functions of a mHealth app-based 

smoking cessation intervention. The questionnaire was developed based on the 2015 

Chinese Adult Tobacco Use Research8 and the national online survey about smoking 

behaviours of Chinese smokers.158 Both surveys were done on the population that includes 

the target population and with a big sample sizes (over 1000 people).8,157,158 In order to 

identify target user’s preference on functions of smoking cessation apps, functions listed 

by the NTCC taxonomy were applied in the same questionnaire.63,64  

Development questionnaire 2 (Appendix 4) was developed based on the mobile app rating 

scale (MARS) questionnaire. The MARS questionnaire is a health and well-being 

promotion mobile app quality assessment tool developed based on existing criteria for the 

assessment of app quality that categorised by an expert panel.168 It is the first mHealth app 

quality rating tool that provides a multidimensional measure of the app quality indicators 

of engagement, functionality, aesthetics, information quality, and subjective quality.168 It 

provides standardised questions to measure users’ satisfaction with the beta version of 

SCAMPI. It also ensures that the outcomes of the measure is comparable to other mHealth 

app-based interventions.  
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3.3.4 Collaborative development procedures  
Target users’ perceptions and preference for the listed functions were collected to make 

sure the SCAMPI programme would be developed to meet their expectation.  

Target users were recruited as participants to SCAMPI’s development. The UCD principles 

were implemented as following:  

(1) e-questionnaire (development questionnaire 1) to identify facilitators and barriers 

of participants’ smoking behaviour;  

(2) the same questionnaire was also used to identify participants preference to different 

listed functions and expectation to a mHealth app-based smoking cessation 

intervention;  

(3) the prototype of the SCAMPI programme was uploaded to the CPD platform for 

participants to review and make comments on its UI and UX;  

(4) a beta version of SCAMPI will be provided to participants for a walkthrough test 

using;  

(5) another electronic questionnaire (development questionnaire 2) was provided to 

participants at the end of the stage to assess their satisfaction with the beta version 

of SCAMPI.  

All UCD principles were achieved as steps in the development via the CPD platform. The 

following flow chart shows the processes of the SCAMPI programme development. 
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Figure 8: Flowchart of SCAMPI development 

 
Participants were recruited online from the WeChat platform. They were requested to 

participate in the one month. Their participation includes completing questionnaires (1 and 

2), ongoing visit CPD platform, and provide feedback to the SCAMPI prototype on the 

platform.  

Participants were requested to complete the first questionnaire right after they provided 

their informed consent and the second questionnaire at the end of the one month. 
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preference on functions of the SCAMPI 

programme 

Literature and 
report review 

Application of CPD platform:  
Prototype of SCAMPI was uploaded on CPD 
platform, participants’ comments and usage 

patterns were monitored and collected 

Beta version prototype was provided to 
participants for a walkthrough test 

experiencing 

Target users (n=20) 
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Participants who did not complete both questionnaires were considered as dropouts from 

the development stage. There was no compulsory input requested from participants for 

visiting the CPD platform and providing feedback on the platform. Participants were 

encouraged and reminded to provide feedback if they want to. 

In order to appreciate participants’ input in the development of SCAMPI and compensate 

their time of participation, a WeChat Red Packet was released to each participant after he 

completed the development questionnaire 2. WeChat Red Packet is an online currency 

developed by WeChat platform. It can be used on different occasions in China, such as for 

shopping, transportation, and other types of payment. The WeChat Red Packet provided to 

each participant was valued at ¥200 RMB (approximately $29.1 USD).  

Twenty Chinese male smokers aged 25 to 44 years enrolled as participants of the SCAMPI 

development stage. Participants enrolment started on 23rd March 2018 and was completed 

on 24th March 2018. Participation flow of participants is shown as the following figure.  

 

 
Figure 9: Participation flow of SCAMPI development 

 

Nine potential participants were excluded as target recruitment was met. Twenty 

participants completed development questionnaire 1 and 16 completed development 

questionnaire 2. The overall retention rate was 80% (16/20).  
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eligibility 
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Individuals excluded as 
target recruitment met 

(n=9) 

Participants completed 
Questionnaire 1 (n=20) 

Participants completed 1-
month CPD (n=20) 

Participants completed 
Questionnaire 2 (n=16) 
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3.3.5 Participant characteristics  
The following table shows the characteristics of recruited participants in the CPD stage.  

 
Table 11: Participants characteristics at CPD stage 

 Total (n=20) 
Age 
Mean (SD) 32.2 (6.9) 
Median (IQR) 30.0 (25.8-38.0) 
Marital status  
Single  6 (30%) 
In a relationship 3 (15%) 
Married 10 (50%) 
Divorced  1 (5%) 
Parenting status 
Have a child (or children)  10 (50%) 
Do not have a child 10 (50%) 
Age started smoking 
Under 18 4 (20%) 
18~25 years 11 (55%) 
26~30 years 1 (5%) 
31~40 years 2 (10%) 
41~44 years 2 (10%) 
Smoking cessation attempt 
Yes 12 (60%) 
No 8 (40%) 
No. of quit attempt (n=12) 
Once 5 (41%) 
Twice 2 (17%) 
Three times 2 (17%) 
Four times 0 (0%) 
Five times 1 (8%) 
More than 5 times 2 (17%) 
Smoking Status  
Daily smoker 14 (70.0%) 
Non-daily smoker 6 (30.0%) 
No. of cigarettes smoked per day (for the daily smoker, n=14) 
1-5 stick(s) 4 (29%) 
6-10 sticks 4 (29%) 
11-15 sticks 4 (29%) 
16-20 sticks 2 (13%) 
21-25 sticks 0 (0%) 
26-30 sticks 0 (0%) 
31-35 sticks 0 (0%) 
36-40 sticks 0 (0%) 
More than 40 sticks 0 (0%) 
Frequency of smoking (for the non-daily smoker, n=6) 
Once every two days 1 (17%) 
Once every three days 1 (17%) 
Once every four days 2 (33%) 
Once every five days 0 (0%) 
Once every six days 0 (0%) 



 70 

Once every seven days 2 (33%) 
Smoking cessation app usage 
Yes 0 (0%) 
No 20 (100%) 

Data are n (%), mean (SD), and median (IQR). 

 

As shown in the above table, the average age of the recruited participants was 32.2 years 

old. Over half of the participants (55%) started smoking when 18~25 years old. Most 

participants (n=12, 60%) had ever tried to quit smoking at least once (n=5 out of 12, 41%). 

The majority of participants were daily smokers (n=14, 70%), and most of them (n=12, 

87%) smoked less than one pack (20 cigarettes a pack) of cigarettes a day. For non-daily 

smokers, most of them (n=4 out of 6, 67%) smoked once every two to four days. All 

participants (n=20, 100%) had never used any smoking cessation apps before.  

3.4 Results 

3.4.1 Factors triggering smoking and factors motivating smokers to quit smoking 

The following table shows the factors triggering smoking and factors motivating smokers 

to quit smoking collected from the development questionnaire 1.  

 
Table 12:  Factors triggering smoking and factors motivating smokers to quit smoking 

 Total (n=20) 
Reasons for using smoking cessation apps  
To know more about smoking harms  9 (45%) 
To reduce cigarette consumption 8 (40%) 
To achieve smoking cessation  8 (40%) 
To save smoking cost  3 (15%) 
To protect family health  12 (60%) 
Triggering factors for smoking 
Smoke for socialisation 14 (70%) 
Smoke in a meal 8 (40%) 
Smoke when feeling down 9 (45%) 
Smoke when feeling exciting 2 (10%) 
Smoke when nervous and anxious 5 (25%) 
Smoke when feeling tired 6 (30%) 
Smoke with entertainment 10 (50%) 
Smoke when reading or writing 2 (10%) 
Smoke when staying alone 4 (20%) 
Smoke with alcohol 8 (40%) 
Motivations for smoking cessation   
Personal health concerns 14 (70%) 
Family health concerns 12 (60%)  
Cost of smoking 1 (5%)  
Family pressure (dissuaded by family) 5 (25%) 
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Family advice 0 (0%) 
Healthcare provider advice 1 (5%) 
Smoke-free policy in the public area 3 (15%) 
Negative social stigma 9 (45%) 
Do not want children to grow up in a smoking environment  9 (45%) 
Factors affecting successful smoking cessation  
Be in triggering environment (e.g. gifted with cigarettes) 14 (70%) 
Do not understand smoking harms  1 (5%) 
Do not know how to control smoking urges  2 (10%) 
Do not know smoke-free policy  2 (10%) 
Enjoy smoking  7 (35%) 
Unable to give up smoking habits  5 (25%) 
Do not know how to cope with unwanted emotions  4 (20%) 

Data are n (%), mean (SD), and median (IQR). 

 
The main facilitators to participants’ smoking behaviour were “smoking for socialisation” 

(n=14, 70%) and smoking when feeling down (n=9, 45%). The main barriers participants’ 

smoking behaviour were “personal health concern” (n=14, 70%), family health concern 

(n=12, 60%), the negative social stigma of smoking (n=9, 45%), and do not want children 

to grow up in a smoking environment (n=9, 45%). Most participants believed that the 

triggering environment is the crucial factor that may affect their smoking cessation.  

3.4.2 Valued functions of smoking cessation app 
As shown in the following table, functions like calculator (n=15, 75%), calendar (n=14, 

70%), practical tool (n=12, 60%), health tester (n=18, 90%) and planning (n=11, 55%) 

were most preferred by participants. On the other hand, functions like rationing (n=2, 10%) 

and GPS functions (n=5, 25%) were less preferred by participants.  

Table 13:Valued functions of smoking cessation app 

Functions expected to have by mHealth smoking cessation interventions (n=20) 
Calculator 15 (75%) 
Calendar  14 (70%) 
Game 8 (40%) 
Practical tool 12 (60%) 
Informational  6 (30%) 
Health tester 18 (90%) 
Rationing 2 (10%) 
Planning 11 (55%) 
Social network 6 (30%) 
Notification 7 (35%) 
Notifying 6 (30%) 
GPS functions 5 (25%) 
Other  0 (0%) 
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By integrating preferred functions by participants and functions converted by identified 

BCTs, the following functions were coded into the SCAMPI programme:  

(1) calculator to record quitting benefits (e.g. money saved by not smoking);  

(2) calendar to record the progress of smoking cessation (e.g. which date the users did 

not smoke;  

(3) gamification to facilitate quitting (e.g. ranking board for users to compete who 

make the longest continuous smoking abstinence);  

(4) providing information about smoking harms and health benefits from smoking 

cessation;  

(5) sending motivational messages (based on requests from users) to help users 

overcome urges;  

(6) providing standardized tests to users for assessing their levels of nicotine 

dependence and lung health;  

(7) helping users to make smoking cessation plans;  

(8) providing a social support platform to users for delivering peer supports between 

users.  

Appendix 5 shows the screenshots of different functions and QR-codes of the SCAMPI 

program.  

3.4.3 CPD platform usage and engagement 
The CPD process was implemented with the twenty participants to explore what is the 

preferred way to design and deliver proposed functions. The CPD platform was available 

all time across the month period (24th March 2018 to 20th April 2018), participants can 

have access to the platform whenever they want. Seven posts were uploaded to (1) notify 

participants; (2) provide different options of UI and UX; (3) monitor programme using 

patterns; and (4) identify preferred UI and UX of the programme. The following table 

presents the title, key messages and participants’ responses of the seven posts.  
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Table 14: Eight posts on CPD platform during SCAMPI development stage 

# Post Title (date)  Key messages  Responses  
1 Thanks for your 

subscription! Please 
join us to win 
award! (24/03)  

Thank you note to registered 
participants and last call to 
subscribers who have not yet 
registered as participants.   

Two participants read the post 

2 You are 24 days 
away from 
completing the 
project (26/03)  

Ask participants about their 
perception to apply WeChat as CPD 
platform for developing SCAMPI 
programme  

All participants read the post 
Ten participants provided positive 
comments, and ten did not provide 
comment 

3 Today’s Interaction 
(28/03)  

(1) Release five proposed functions 
(calculator, calendar, health tester, 
planning and informational) of the 
SCAMPI programme  
(2) Release the one user interface 
(main page)  
(3) Ask about perception to released 
functions and interface  

All participants read the post 
Seven out of ten answered 
participants liked the released 
functions, five out of ten answered 
participants perceived the interface is 
difficult to understand or navigate 
(chose answer of “the design is bad, 
it takes 10 to 15 minutes to 
understand how to use the 
programme”)  

4 Third-hand 
smoking, another 
lives killer (01/04) 

(1) A short article to introduce what 
is third-hand smoking and what are 
the harms  
(2) Provide QR-code to participants 
to test using the programme 
prototype 
(3) Ask about perceptions to the 
content of the article  

Eighteen participants read the post  
Seven out of nine answered 
participants liked the content of the 
posted article 

5 1 Minute Video to 
Introduce SCAMPI 
Mini-programme 
(05/04)  

(1) A one-minute video to introduce 
SCAMPI programme’s UI design 
(2) Ask about participants’ 
perception of the current UI design 
(3) Provide programme experiencing 
QR-code (alpha version) 

All participants read the post 
Twelve out of 15 answered 
participants identified the design is 
“average (three out of a five-point 
scale)”  

6 Is smoking while 
not swallowing the 
smoke reduce 
harms? (12/04)  

(1) An article about a fallacy of not 
swallowing smoke can reduce the 
harms of smoking 
(2) Ask participants’ preference on 
types of posted images (including 
personal health warning images, 
family health warning images, 
cartoon images, representing images) 
multiple choice 
(3) Provide programme experience 
QR-code (updated UI and UX) 

All participants read the post 
Seventeen participants showed 
different interests to different types 
of images: 
Personal health (n=14) 
Family health (n=14) 
Cartoon (n=9) 
Representing (n=7)  

7 Retrieve your 
WeChat Red 
Pocket and Thanks 
for your 
participation 
(20/04)  

(1) Thank you note for participation 
(2) Provide programme experiencing 
QR-code (beta version)  
(3) Link to development 
questionnaire 2 

All participants read the post 
Sixteen participants entered and test 
using the beta version of the 
SCAMPI programme  
Sixteen participants completed the 
development questionnaire 2 

 

https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483695&idx=1&sn=168b453a5b4d8db0d4bce7fffe2b56db&chksm=fe116845c966e1537089f52558f10566b88878d173e2350cc8ff50dfac1d372728411e6d0e01&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483695&idx=1&sn=168b453a5b4d8db0d4bce7fffe2b56db&chksm=fe116845c966e1537089f52558f10566b88878d173e2350cc8ff50dfac1d372728411e6d0e01&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483695&idx=1&sn=168b453a5b4d8db0d4bce7fffe2b56db&chksm=fe116845c966e1537089f52558f10566b88878d173e2350cc8ff50dfac1d372728411e6d0e01&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483695&idx=1&sn=168b453a5b4d8db0d4bce7fffe2b56db&chksm=fe116845c966e1537089f52558f10566b88878d173e2350cc8ff50dfac1d372728411e6d0e01&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483703&idx=1&sn=e4834f233544d7b3b1ec3a3754b64c7a&chksm=fe11685dc966e14b5eea5cb33579a3402494613b9d908905f10b05a343a07e5b860d418bb9e9&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483703&idx=1&sn=e4834f233544d7b3b1ec3a3754b64c7a&chksm=fe11685dc966e14b5eea5cb33579a3402494613b9d908905f10b05a343a07e5b860d418bb9e9&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483703&idx=1&sn=e4834f233544d7b3b1ec3a3754b64c7a&chksm=fe11685dc966e14b5eea5cb33579a3402494613b9d908905f10b05a343a07e5b860d418bb9e9&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483703&idx=1&sn=e4834f233544d7b3b1ec3a3754b64c7a&chksm=fe11685dc966e14b5eea5cb33579a3402494613b9d908905f10b05a343a07e5b860d418bb9e9&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483710&idx=1&sn=04efb69f98bb280759f4e6ec3b545e52&chksm=fe116854c966e1420e186e003dd86abfb2d0be5e84dea0f0e6c8dc8958dc34b01d669da3863c&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483721&idx=1&sn=389601d54965de24d41774ab70edf514&chksm=fe116823c966e13570f0aa88d8aaa7152ed70af8baaee5fd022b0f76868f880a7fb6a2b796f7&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483721&idx=1&sn=389601d54965de24d41774ab70edf514&chksm=fe116823c966e13570f0aa88d8aaa7152ed70af8baaee5fd022b0f76868f880a7fb6a2b796f7&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483721&idx=1&sn=389601d54965de24d41774ab70edf514&chksm=fe116823c966e13570f0aa88d8aaa7152ed70af8baaee5fd022b0f76868f880a7fb6a2b796f7&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483727&idx=1&sn=e5b64a5f40f4defdf27f24a1760caba0&chksm=fe116825c966e13393d3fec05f961ea1ff4e37e8b3240296e761ec321d786644d6c2d788f7fd&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483727&idx=1&sn=e5b64a5f40f4defdf27f24a1760caba0&chksm=fe116825c966e13393d3fec05f961ea1ff4e37e8b3240296e761ec321d786644d6c2d788f7fd&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483727&idx=1&sn=e5b64a5f40f4defdf27f24a1760caba0&chksm=fe116825c966e13393d3fec05f961ea1ff4e37e8b3240296e761ec321d786644d6c2d788f7fd&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483735&idx=1&sn=64585fa3f301cdd28f47f9e857235cf6&chksm=fe11683dc966e12b61d8116dcd117cd288cc8e7e56bedff8e049fc803b56f69e91e393300aa6&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483735&idx=1&sn=64585fa3f301cdd28f47f9e857235cf6&chksm=fe11683dc966e12b61d8116dcd117cd288cc8e7e56bedff8e049fc803b56f69e91e393300aa6&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483735&idx=1&sn=64585fa3f301cdd28f47f9e857235cf6&chksm=fe11683dc966e12b61d8116dcd117cd288cc8e7e56bedff8e049fc803b56f69e91e393300aa6&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483735&idx=1&sn=64585fa3f301cdd28f47f9e857235cf6&chksm=fe11683dc966e12b61d8116dcd117cd288cc8e7e56bedff8e049fc803b56f69e91e393300aa6&token=1648679583&lang=zh_CN#rd
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https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483742&idx=1&sn=5dd0c142b325dd405c8f1f6bcd5eab40&chksm=fe116834c966e122f665fef90dc0d8e61be4054d33cf1c4e9a297a13e67e00cabbdda27a0e09&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483742&idx=1&sn=5dd0c142b325dd405c8f1f6bcd5eab40&chksm=fe116834c966e122f665fef90dc0d8e61be4054d33cf1c4e9a297a13e67e00cabbdda27a0e09&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483742&idx=1&sn=5dd0c142b325dd405c8f1f6bcd5eab40&chksm=fe116834c966e122f665fef90dc0d8e61be4054d33cf1c4e9a297a13e67e00cabbdda27a0e09&token=1648679583&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247483742&idx=1&sn=5dd0c142b325dd405c8f1f6bcd5eab40&chksm=fe116834c966e122f665fef90dc0d8e61be4054d33cf1c4e9a297a13e67e00cabbdda27a0e09&token=1648679583&lang=zh_CN#rd
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Based on the one-month CPD process, all posts (except the first post is just a thank you 

note) recorded a high reading rate from participants, while the interactions between posts 

and participants were varied. The last three posts (post 5, 6, 7 had 12, 17, 16 participants 

interacted with the posts respectively) recorded significantly more interactions with 

participants in compared to the first three posts (post 2, 3, 4 had 10, 7, 7 participants 

interacted with the posts respectively).  

Based on participants’ responses to the posts in the CPD process, three key findings were 

identified:  

(1) the CPD method was accepted by participants (based on responses and 

participation);  

(2) participants accepted most proposed functions and content of the programme but 

had some comments to the programme’s UI and UX (shown in the above table);  

(3) within time goes by, participants became more familiar to the CPD process and 

more active in their participation.  

Throughout the CPD process, the CPD platform was visited 937 times (1.67 times per day 

per participants), while no participants provided instant comments to the prototype of 

SCAMPI. All iteration and improvement of the programme were made based on data 

collected from participants’ responses to the posts. Since the UI and UX of the programme 

were unsatisfied by participants at the early stage (alpha version, shown in the above table), 

the WeChat mini-programme design guideline was reviewed and applied in designing and 

developing the beta version of SCAMPI. The review identified five key dimensions (one 

in related to UI, and four to UX) to improve the programme. The following table shows 

the key dimensions and their application in SCAMPI. 
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Table 15: Key UI & UX dimensions identified from the guideline and applied in SCAMPI 

 Key 
Dimensions  

Details  Application 

UI  Visual 
standard  

Font Using Common font sizes of WeChat platform 18, 16, and 13 pt 
Font colour Using organisation blue for primary content, and grey for secondary 

content. Light grey as the default value for timestamps and forms 
Lists, form entries, buttons, 
icons 

All based on WeChat developed or recommended elements  

UX Friendliness 
and courtesy  

Highlight key points Clear title presented in each page of the programme  
clarity process Create a smooth user experience, avoid interrupting users by 

unnecessary elements  
Clarity Clear navigation and 

freedom of movement 
Return button set to go back one step/level  

Colour combination 
scheme for menu 

Clear and suitable colour scheme was selected and applied to improve 
the usability  

In-page navigation Set navigation bar at the bottom to ensure easy navigation  
Reducing waiting time 
with prompt feedback 

Giving prompt feedback to reduce user dissatisfaction of waiting time 

Loading the start-up page WeChat provides elements on the start-up page by default 
Page pull down to 
refresh/load 

WeChat by default offers the page pull-down to refresh/load feature 

In-Page loading of 
feedback 

Use simple animations to inform the user of the loading progress 

Convenient 
and Elegant 

Minimize user input Provide pre-set answers and scroll bar to minimise user input 
Avoiding incorrect 
operations 

Using elements provided by the standard component library of WeChat  
Adapting touch effects and different screen sizes to avoid incorrect 
operations 

Improved performance 
with interfaces 

Using elements from the WeChat Design Centre to ensures the 
programme’s usability and operationality  

Consistency  Consistent user experience throughout all pages of the programme   

 

Appendix 6 presents the beta version of the SCAMPI programme developed during the 

one-month CPD period after adapting the key dimensions of UI and UX design introduced 

by the WeChat mini-programme design guideline. The before trial using test was done on 

the beta version of the programme and the development questionnaire 2 was completed by 

participants who test using the beta version of the programme.  

3.4.4 Prototype assessment 
Sixteen participants completed the development questionnaire 2 (response rate = 16/20 = 

80%). The overall rating of participants to the beta version of SCAMPI was 4.4 (out of 

5.0). Regarding users’ willingness to introduce the programme to other people who may 

be in needed, 86.5% (14 out of 16), participants were willing to introduce SCAMPI to other 

smokers. 75% (12 out of 16) participants were possibly willing to pay for using the 

programme. All participants (n=16) reported that they would at least use the programme 

once in the next 12 months. 62.5% (10 out of 16 participants) participants reported that 

they would use the programme for more than ten times in the next 12 months. The 

following table shows the details of the results of the development questionnaire 2.  
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Table 16: Summary of results of questionnaire 2 

 Total (n=16) 
Interestingness  
Not interesting at all 1 (6%) 
Mostly uninteresting 1 (6%) 
OK, would like to use for a brief time (< 5 minutes) 3 (19%) 
Moderately interesting; would like to use 5-10 minutes 8 (50%) 
Very interesting, would like to use repeatedly 3 (19%) 
Attractiveness  
Not at all 0 (0%) 
Maybe not 1 (6%) 
Not sure 5 (31%) 
Maybe yes 5 (31%) 
Of course, yes 5 (31%) 
Functionality  
Not suitable at all  1 (6%) 
Partly not suitable 3 (19%) 
Neither suitable nor not suitable 3 (19%) 
Mostly suitable 6 (38%) 
Completely suitable   3 (19%) 
Ease to understand  
Not understandable or followable at all 1 (6%) 
Somewhat not understandable and followable (takes me more than half an hour to understand and follow) 2 (13%) 
Somewhat understandable and followable (takes me 15 minutes to half an hour to understand and follow 3 (19%) 
Easy to understand and follow (takes me 5 to 15 minutes to understand and follow) 5 (31%) 
The app is very intuitive (I Do not need to spend any time to understand and follow) 5 (31%) 
Clear and logical 
Very unclear (I cannot see any logic at all) 0 (0%) 
Somewhat unclear (takes me more than half an hour to understand the logic) 2 (13%) 
Somewhat clear (takes me 15 minutes to half an hour to understand the logic) 2 (13%) 
Clear (takes me 5 to 15 mins to understand the logic) 4 (25%) 
Very clear (I Do not need to spend any time to understand the logic) 8 (50%) 
Layout  
The layout is very bad, cannot understand at all 0 (0%) 
The layout is somewhat bad, and it is very hard to understand     1 (6%) 
The layout is neither bad nor good 1 (6%) 
The layout is somewhat good, able to understand   7 (44%) 
The layout is very good, lean and intuitive, can be understood easily 7 (44%) 
Appeal  
Very bad, unpleasant to look at, poorly designed, clashing, mismatched colours     0 (0%) 
Somewhat bad, poorly designed, bad use of colour, visually boring 1 (6%) 
Neither pleasant, nor unpleasant 5 (31%) 
Somewhat good, pleasant, seamless graphics, consistent and professionally designed 6 (38%) 
Very good, beautiful, very attractive, memorable, stand out, use of colour enhances app features/menus 4 (25%) 
Recommend  
Not at all, I would not recommend this app to anyone 0 (0%) 
Mostly not, there are very few people I would recommend this app to 0 (0%) 
Not sure 2 (13%) 
Mostly yes, there are many people I would recommend this app to 7 (44%) 
Definitely, I would recommend this app to everyone 7 (44%) 
Use in the next year 
None 0 (0%) 
1-2 time(s) 2 (13%) 
3-10 times 4 (25%) 
11-50 times 5 (31%) 
more than 50 times 5 (31%) 
Willingness to pay 
Definitely not 2 (13%) 
Very unlikely 2 (13%) 
Possibly 9 (56%) 
Very likely 2 (13%) 
Definitely yes   1 (6%) 
Overall scores (out of five) 
1 0 (0%) 
2 0 (0%) 
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3 1 (6%) 
4 8 (50%) 
5 7 (44%) 
Perceived effectiveness (mean out of five)  
This app has increased my awareness of the importance of quitting smoking 4.3 
This app has increased my knowledge/understanding of the need of quitting smoking 4.3 
The app has positively changed my attitudes toward quitting smoking 3.8 
The app has increased my intentions to stop smoking 3.6 
This app would encourage me to seek further help to quit smoking (if I needed it) 3.8 

 

3.5 Discussion 
This chapter described and discussed the framework, model, theory and guidelines used to 

develop the proposed mHealth app-based smoking cessation intervention (SCAMPI 

programme), the rationale behind their theoretical bases and the process of the 

programme’s development. Although interventions in developed countries may be directly 

applicable in China, none of the scientific-based smoking cessation apps (reviewed in 

Chapter 2) was built in Chinese, based on Chinese smokers’ behaviour or targeted on 

Chinese smokers. It makes this type of apps challenging to be adapted by Chinese 

smokers.118 

As shown in Chapter 2, different smoking population groups tend to have different 

behavioural factors to influence their smoking behaviours,77,93,94,96,102 while they may also 

have different preference on the app’s interface and user experience.118,124 This chapter 

describes the process and findings of identifying the target users’ behavioural factors (e.g. 

concern with family health) to smoking and their preference (e.g. preference on more 

practical tools) on a smartphone app-based smoking cessation intervention.   

3.5.1 Principal findings  
The SCAMPI programme has its functions and content tailored to its target users with 

reference to sufficient theoretical and empirical evidence. The UI and UX of the SCAMPI 

programme should be attractive and meet the user preference to target users. The SCAMPI 

programme has a strong potential to help its target users to achieve smoking cessation goal 

while providing reasonably enjoyable user experience.169  
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3.5.2 Other findings 
The efficient recruitment and high retention rate of the stage provided supportive 

information to the recruitment of the SCAMPI pilot RCT. The same recruitment strategy 

can be applied in other studies in related mHealth app-based interventions. 

The CPD platform and process helped to better understand about target population’s 

behaviour (facilitators and barriers to the behaviour) and preferences of user experience 

and interface to the SCAMPI programme. The process (through completing development 

questionnaire 1) also helped to reaffirm behavioural factors identified by reports on the 

target population’s smoking behaviour and behaviour analysis based on the BCW 

framework. The interaction with participants of the CPD process helped to identify user 

behaviours and preferences (e.g. prefer less text and more images in a health information 

message) of the SCAMPI programme. The development questionnaire 2 in the CPD 

processed helped to do the preliminary evaluation on the programme’s quality and provide 

guidance on its final before-launching refinement.  

The method of designing and developing SCAMPI may also be applicable for other 

mHealth app-based interventions as it considers both theoretical basis (application of the 

BCW framework), empirical evidence (application of relevant guidelines and reports), and 

users’ preference (involve target users in the development process). The development and 

application of the CPD platform are innovative and cost-effective. It significantly saved 

the cost of implementing real-life CPD process, while providing similar outcomes of 

involving target users in development and receiving comments from target users for 

iterative improvement of the product. The built CPD platform is also applicable for the 

development of other mHealth app-based interventions.  

3.5.3 Limitations  
The development process had several limitations. First, it is difficult to claim that the 

framework and guidelines applied for SCAMPI development are the gold standards for 

developing a mHealth app-based intervention. However, due to the lack of standardised 

methods to build mHealth app-based smoking cessation interventions, the most inclusive 

framework – BCW framework and the most relevant guidelines (in different aspects, 

CCSCG to smoking cessation, and WeChat mini-programme design guideline to WeChat 
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based intervention development) were chosen and applied. By comparing the behaviour 

factors (facilitators and barriers to target population’s smoking behaviour) identified 

between implementing the BCW framework to collecting from participants via 

development questionnaire 1, identified factors were consistent between the two methods.  

Small sample size and short duration of study are another key limitations. The sample size 

is four times what usually is need for a usability test for a mobile app.167 So as the duration 

of testing (it usually take 20 minutes to one hour for a usability test for a mobile app).167 

Hence, based on a mobile app standard, the sample size and duration for testing SCAMPI 

was more than enough. However, based on a health intervention standard, the current 

sample size and duration might be insufficient. The small sample size and short duration 

of the study is because of the constraint of time and resources. Also, the next stage of the 

study is a pilot RCT for evaluating the SCAMPI programme. As a pre-pilot intervention 

development and testing, and in order to key the overall study implemented successfully, 

the current sample size and duration are the most that can be afforded.  

The third limitation of the development may be the engagement of participants in the CPD 

process. Although most posts were read (all participants read six out of seven posts) and 

the completion rate of development questionnaire 2 (80% participants completed the 

questionnaire) is relatively high, one feature of the CPD platform wasn’t used throughout 

the process. As mentioned, no participants made instant comments to the unloaded 

prototypes. By analysing the situation, there may have two reasons to explain: (1) 

participants were not familiar of this feature on the platform, since it is a new way to 

participating in development of an intervention; and (2) as the CPD platform server is 

located overseas, it seems Chinese participants had a poor user experience to it (lagging 

when having access to the platform via WeChat). This limitation can be addressed by (1) 

providing emphasis, and clear instruction of how to make instant comments on the 

platform; and (2) move the platform to a local server to improve user experience.   

3.6 Conclusion  
This chapter provides a clear roadmap about how the SCAMPI programme was developed. 

The next chapter will introduce and discuss the design, implementation and findings of the 

SCAMPI pilot RCT.  
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Chapter 4 SCAMPI PILOT RCT 
4.1 Introduction 
The previous three chapters have introduced the context of smoking cessation and tobacco 

control in China, mHealth app-based smoking cessation interventions in the market, and 

the development of the SCAMPI programme. The SCAMPI programme is a stand-alone 

online smoking cessation intervention. Within the nature of WeChat (free access to 

everyone), the programme has a strong potential to be a cost-effective smoking cessation 

intervention to Chinese male smokers, especially whose age between 25 to 44 years old. 

The overall aim of this chapter is to implement a WeChat-based smoking cessation 

programme in the target population group and to evaluate the programme’s preliminary 

effectiveness and acceptability.  

The objectives of this chapter include:  

(1) Introduce the rationales and design of the trial; 

(2) Describe the implementation and processes of the trial;  

(3) Discuss the findings of the trial.  

CONSORT-EHEALTH (Consolidated Standards of Reporting Trials of Electronic and 

Mobile HEalth Applications and onLine TeleHealth) is an extension of the CONSORT 

statement guides for reports of eHealth and mHealth interventions.170 The checklist 

provides a basis for evaluating the validity and applicability of eHealth trials. Subitems 

describing how the intervention should be evaluated and reported are essential for the 

SCAMPI pilot RCT.170 The checklist was applied to guide the development and report of 

the SCAMPI pilot RCT.  

As indicated by the Society for Research on Nicotine and Tobacco (SRNT), a RCT is 

considered as a gold standard to evaluate a smoking cessation intervention.171 However, 

due to the constrains of budget and time, a pilot RCT was designed as a preliminary 

evaluation of the SCAMPI programme and to provide data for the design of the definitive 

trial. Compared to other types of studies (e.g. qualitative study), a pilot RCT can identify 

(1) target users’ usage patterns of the programme and (2) navigate technical issues in 

related to real-life usage (e.g. bigger volume of data flow). Meanwhile, due to the 
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implementation of CPD process, most usability issues for a small number of users had been 

identified.   

4.2 Methods of the SCAMPI trial 

4.2.1 Study design 

The SCAMPI programme was planned to be evaluated by a pilot, two-arm, parallel, 

randomised controlled trial. Based on the trial, preliminary effectiveness and acceptability 

of the programme as well as recruitment and retention were evaluated. All trial procedures 

were conducted online, and all trial-related data were collected via WeChat.  

The decision of evaluating SCAMPI programme through a pilot RCT instead of a full trial 

was made based on the context of constraint time and funding for this PhD project. Also, 

as an innovative intervention on a popular social network platform, the pilot trial will 

provide valuable information about the implementation of the SCAMPI programme. It 

helps to avoid the risk of implementing SCAMPI programme publicly and widely before 

having any supportive evidence of its preliminary effectiveness, acceptability and 

engagement. Data collected from the trial will be used for the design of a future definitive 

trial.  

Ethical approvals of the trial were granted by The University of Auckland Human 

Participants Ethics Committee (Ref. 021649), and the Zhejiang University School of Public 

Health Research Ethics Committee (Ref. ZGL201801-2). Ethical approvals are shown in 

appendix 7. The trial was prospectively registered with ANZCTR Registry 

(ACTRN12618001089224). 

4.2.2 Participants 
Participants of the trial were recruited from China via WeChat advertisement. People 

interested in participating were requested to complete a screening e-questionnaire on 

WeChat. The e-questionnaire assessed the eligibility of these people.   

Inclusion criteria of participants include  

(1) smokers (both daily smokers “smoking any types of tobacco products daily” or 

occasional smokers “smoking any types of tobacco products occasionally”) 

between 25-44 years of age;155 the reason that including occasional smokers is 
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because SCAMPI was designed to help both types (daily and occasional) of 

smokers to quit smoking;  

(2) have access to a smartphone;  

(3) have a WeChat account;  

(4) have adequate knowledge of Chinese or English;  

(5) willing to participate in the study and provide follow-up information.  

Participants were not eligible if they:  

(1) under any other types of smoking cessation interventions (in case this may affect 

the evaluation of the preliminary effectiveness of the programme);  

(2) refuse to give informed consent;  

(3) refuse to continuously provide follow-up information;  

(4) or have any acute or chronic condition (e.g. mental health conditions or cognitive 

issues to understand information provided by the programme) that limit their ability 

to participant in the trial. 

The first 80 eligible individuals who completed questionnaires then subscribed to the 

SCAMPI OA, were enrolled in the trial and randomly allocated to either intervention or 

control group. Informed consents were obtained via WeChat and data on participants’ 

demographics, smoking status, acceptability and satisfaction with the programme were 

collected via online questionnaires. Participants’ use patterns and engagement with the 

SCAMPI programme were collected via system records of interaction. 

4.2.3 Randomisation and masking 
Participants were randomly allocated into the intervention group and control group at a 1:1 

ratio using a computer-generated randomisation sequence with variable block sizes of 2 or 

4. Participants enrolled themselves to the trial by providing informed consents, completing 

the registration questionnaire, and subscribing the SCAMPI OA. Participants were 

assigned to interventions based on the randomisation sequence.  

Participants were not masked to interventions as they were introduced what was included 

in the interventions. Participants were not informed which versions of the programme they 

used are the intervention of interest and which is the comparator. Version 1 and version 2 

were used to represent the full and restricted versions of the SCAMPI programme.  
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I was not masked to treatment allocation, and statistical analyses were not blind to 

treatment allocation. Three different sources provided the study data:  

(1) the mini-programme server collected data of SCAMPI mini-programme usage (for 

the intervention group only);  

(2) the online questionnaire database record data of participants’ cigarette consumption 

and satisfaction with the programme (for the intervention group only);  

(3) WeChat OA server collected data of visits and interaction with the SCAMPI OA.  

In order to make sure a sequence of data belongs to the same participant for data analysis, 

it is impossible to blind myself in this trial.  

4.2.4 Recruitment  
The recruitment (Between Jan 18, 2019, and Jan 31, 2019) of the trial was completely 

online via the WeChat platform. WeChat users who were interested in quitting smoking 

and typed keywords like “smoking”, “stop smoking”, and “smoking cessation supports” in 

the search engine on WeChat, and the SCAMPI OA would pop up. 

WeChat users who subscribed the SCAMPI OA were asked if they would like to take part 

in the trial through an automated message on the SCAMPI OA (shown as the following 

figure). The message was sent in Chinese, which can be translated as “Hello, thanks for 

subscribing SCAMPI smoking cessation programme. Will you be interested in joining our 

research project on smoking cessation? If you do, please click the following link to our 

registration questionnaire!” The Tencent Games Dreaming Plan (department of the 

WeChat mother company, Tencent) also post the QR code of the SCAMPI OA in their 

platform to help with promoting the study. 
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Figure 10: Automated message after WeChat users subscribing the SCAMPI OA 

 

After tapping the link, potential participants were directed to the registration questionnaire 

(shown as the following figure) and asked to provide informed consent (shown as 

Appendix 8). Participants were expected to provide their consent electronically by tapping 

the “agree” button on the e-questionnaire.  

 

     
Figure 11: Registration questionnaire interface 
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Participation was completely anonymous. Any data related to participant’s identity was not 

collected. A simple IP address check was implemented to ensure no multiple identities 

participation of the study (one participant participated in the study with different WeChat 

accounts). Based on the WeChat Privacy Protection Guidelines, WeChat states it will 

“collect your personal information after obtaining your consent”, however, these data are 

not available and sharable with any third parties.172 As no personal information was 

collected from participants throughout the trial, it is impossible to identify a participant’s 

identity.   

4.2.5 Questionnaires used in the SCAMPI pilot RCT 

There are two electronic questionnaires used in this trial. The registration questionnaire 

asks participants about their demographics, smoking status, and willingness to quit 

smoking (shown in Appendix 9). The registration questionnaire was developed based on 

the questionnaires used in the 2015 Chinese Adult Tobacco Use Research8 and the national 

online survey about smoking behaviours of Chinese smokers.158 It is similar to the 

development questionnaire 1 (shown in Appendix 3) used in the development stage (See 

Chapter 3, Development of SCAMPI, Section 3.3.3, Questionnaires used in development 

stage). 

The key differences between the Registration questionnaire and the Development 

questionnaire 1 are: (1) questions about preference on programme features was removed, 

due to the Registration questionnaire was not used for programme development; (2) 

questions’ order was rearranged, as some questions (e.g. gender, age, smoking status, 

smoking cessation services usage) were used as screening questions for the Registration 

questionnaire to screen out people who are not eligible to participate of the trial.  

The end-of-trial questionnaire (shown in Appendix 10) was developed and shaped based 

on a standard questionnaire, the MARS questionnaire.168 It focuses on assessing users’ 

perception and satisfaction with the app/software/mobile programme they used. The 

questions in the End-of-trial questionnaire are the same as the Development questionnaire 

2 (shown in Appendix 4) used in the development stage. Both questionnaires were 

reviewed by experts from WeChat to ensure its user experience meet the Chinese users’ 

habits.  
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Usage data was defined as any time users visit the SCAMPI programme and measured by 

the number of times users visit the programme. No planned qualitative data was collected 

from the trial. Participants were encouraged to make comments to the programme or to the 

trial (by directly sending a text or audio message to the SCAMPI OA). 

4.2.6 Procedures 
After providing informed consent, participants were randomly allocated to two groups (the 

intervention or the control group, n=40 in each group). Participants randomised to the 

intervention group had access for six weeks to the full version of the SCAMPI programme 

and participants randomised to the control group had access for six weeks to the restricted 

version of the SCAMPI programme. On completion of the 6-week follow up assessment, 

participants in the control group were offered free access to the SCAMPI programme. Data 

on programme use were only recorded until the end of the trial.  

All procedures of the trial were completed on the WeChat platform except the biochemical 

data collection. Participants who reported themselves had 30-day continuous smoking 

abstinence at 6-week follow up received a pack of cotinine test kit to test the nicotine levels 

of their saliva to bio-verify their self-reported smoking abstinence. A link to SF courier 

was sent to these participants by a WeChat message from the SCAMPI OA. Participants 

tapped the link to have access to a form that requests their address information. By filling 

the form, participants’ address detail were received by the courier provider, while the whole 

process and data generated in this process are not accessible to the researcher. After 

receiving participants’ address detail, courier providers then went to research colleagues in 

China (ZJU partners) to collect the test kid and deliver the test kit to participants within 24 

hours. The kit comes with figure instruction of its usage. Participants were requested to use 

the kit as instructed, take a photo or shoot a short video about how they used the kits and 

the relevant results, and send the test results to the SCAMPI OA by WeChat message. 

Participants in both groups were requested to provide their daily cigarette consumption 

throughout the trial period by e-questionnaire sent on a weekly basis. The compensation 

for participation was delivered in a form called WeChat red packet (“Hongbao”). In 

Chinese culture, a red packet is a monetary gift which is given during holidays or special 

occasions such as weddings, graduation or the birth of a baby.173 The red colour of the 
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envelope symbolizes good luck and is a symbol to ward off evil spirits.173 WeChat red 

packet is a widely used online currency in China and transferrable through the WeChat 

platform.173 Recipients of WeChat red packet can use the value of the red packet to 

purchase goods or use services in China.174 WeChat red packet was attached to the 

registration questionnaire, six weekly smoking status checking sessions and the end-of-

trial questionnaire (for the intervention group only, the end-of-trial questionnaire was 

combined with the last weekly smoking status checking session) in the trial. Once 

participants completed the questionnaires, WeChat red packet was offered a compensation 

(in the dialogue interface of WeChat) . Participants in both groups receive the same 

WeChat red packet). By sending WeChat red packet, researchers did not need to have any 

information about participants’ identities and back account. The answers of questionnaires 

have no impact on the value or form of the WeChat red packet participants (in both groups) 

received. 

It has been proved that incentives may be able to give a useful improvement in reducing 

the quantity of missing data in trials.175-178 A small financial incentive has very minimal 

impact on the trial’s results.179 In this trial, the financial value of WeChat red packet 

provided to each participant (both groups) was ¥35 RMB (approx. $4.93 USD), which is 

considered as a small financial incentive.179 Meanwhile, comparing to traditional methods 

of incentive delivery (e.g. courier post and cash), WeChat red packet is more secure and 

convenient. The provision of the WeChat red packet was not connected to participants’ 

smoking behaviour. Hence, the approach was not considered as a BCT. The WeChat red 

packet was scheduled as after participants completing each requested e-questionnaire. The 

WeChat red packet was only used as a method to maintain the completion of questionnaires 

and retention of the trial.  

4.2.7 Interventions 
Participants of the trial had free access to the SCAMPI programme (intervention group to 

the full version, control group to restricted version). By the end of the trial, all WeChat 

users will have free access to the full version SCAMPI programme. People can have access 

to the SCAMPI programme by either search keywords “smoking/smoking 
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cessation/SCAMPI” on the WeChat platform, or scan the SCAMPI programme QR-codes 

as promoted in the WeChat platform. 

The full version SCAMPI programme has the following functions:  

(1) planning to help users make smoking cessation plans;  

(2) calculator to record quitting benefits (e.g. money saved by not smoking);  

(3) calendar to record progress of smoking cessation (e.g. which date did the users not 

smoking);  

(4) gamification to facilitate quitting (e.g. ranking board for users to compete who 

make the longest continuous smoking abstinence);  

(5) providing information about smoking harms and health benefits from smoking 

cessation (sent in a daily routine through the SCAMPI OA, titles of posts shown as 

Appendix 11);  

(6) sending motivational messages (based on requests from users) to help users 

overcome urges;  

(7) providing standardised tests to help users assess their levels nicotine dependence 

and lung health;  

(8) providing a social support platform to enable peer support between users. 

Screenshots and QR-codes of the SCAMPI programme are provided in Appendix 

5.  

In comparison, the restricted version of the programme provides contact information of 

standard smoking cessation care (e.g. Quitline in China and local smoking cessation 

clinics) to its users. The restricted version of SCAMPI programme reflects the actual 

context of smoking cessation supports in China to Chinese smokers (lack of accessibility 

to quitting supports or cessation therapy, highly reply on self-cessation, limited promotion 

on cessation services, unknown availability).180-182  

Participants in both groups can use the corresponding versions of the SCAMPI programme 

by their willingness of when, where and how long. The minimum frequency of using the 

programme is once a week, to provide daily cigarette consumption status of the week. 
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Before the trial began, it was considered that some participants might report serious mental 

health issues. If this was noted their participation was to be terminated immediately and 

they would be referred the healthcare providers.  

If participants wanted to withdraw from the trial, their reasons for withdrawal were 

requested, but they could choose not to answer. 

Prompts and messages of the programme (both versions) were only triggered by requests 

from users. The only message users received was reminding them to provide their smoking 

status, it was triggered in the next 48 hours after the date that users were requested to 

provide their daily smoking status of the week. The reminding messages were delivered 

under the frequency of three times a day (once in every eight hours) for two days via 

WeChat message by the SCAMPI OA. Participants who not respond to any of these 

messages were counted as dropout from the trial.  

There was no specific training session provided to users. After successfully registering as 

participants to the study, participants received a message to introduce the functions of the 

corresponding version of the programme that they are going to use in the trial. Since the 

programme was built natively on the WeChat platform by adapting the WeChat mini-

programme design guideline, the SCAMPI programme should be easy to use by WeChat 

users. Immediate support was provided by the candidate throughout the trial when 

participants experienced a difficulty using the SCAMPI programme. By tapping the FQA 

button on SCAMPI OA interface, instruction of using the SCAMPI programme pops up. 

For further support, participants were encouraged to contact a researcher by text or voice 

messages.  

4.2.8 Data management 

Data of the trial was collected online via WeChat. The following table shows data collected 

from different groups and the databases that stored the data.  
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Table 17: Categories of data, forms, collection methods, study groups, collection schedules and databases 

Categories 
of data 

Data forms Study groups Collection 
schedules 

Name of the 
questionnaire (if 
applicable) 

Data collected by online questionnaire and stored in Tencent online questionnaire database  
Baseline 
data  

1. Demographics;  
2. Smoking behaviours;  
3. Factors to quit 
smoking 

Both Once, beginning 
of the trial 

Registration 
questionnaire 

Cigarette 
consumption 

Number of cigarettes 
consumed daily 

Both Questionnaire 
sent on a weekly 
basis  

Weekly smoking 
status checking 
session 

Satisfaction 
with the 
programme  

Satisfaction and 
perception to features, 
functions  

Intervention group Once (in the last 
weekly smoking 
status checking 
session) 

End-of-trial 
questionnaire  

Data collected by the SCAMPI OA and stored in WeChat OA database  
Visits and 
interaction 

Number of times 
participants visit and 
interact with SCAMPI 
OA  

Both Throughout the 
trial 

NA 

Data collected by the SCAMPI mini-programme and stored in WeChat mini-programme database 
Visits and 
interaction 

Number of times 
participants visit and 
interact with SCAMPI 
mini-programme 

Intervention group Throughout the 
trial 

NA 

Biochemical verification is done by cotinine test kit, data collected through WeChat messages to 
SCAMPI OA and stored in WeChat OA database  
Biochemical 
test results  

Photos/videos of the 
test results 

Participants who 
claimed themselves 
as 30-day smoking 
abstinence at 6-
week follow-up 

Once, end of the 
trial 

NA 

 

The reason that data about satisfaction level to the programme was not collected from 

control group participants is that many questions in the MARS questionnaire is not 

applicable to the restricted version of the programme. For example, a question such as “Do 

you feel the app has the visually appropriate layout (including the size and location of 

icons, buttons and menu)?” do not apply to the restricted version of the SCAMPI 

programme, as there is no mini programme involve in the restricted version, which was 

developed to be a cessation services contact list and data collection portal.  

At the end of the trial, all data from different databases were exported, integrated into excel 

file and stored in safe hard drive at the computer in the National Institute for Health 
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Innovation, University of Auckland. Data on the Tencent/WeChat databases was purged 

for security and participant protection reasons.  

4.2.9 Outcomes measurements 

Primary outcome 
The primary outcome of the trial was biochemically verified past 30-day smoking 

abstinence at 6-weeks.171 Quit failure was defined as any number of cigarettes (even a puff) 

smoked in the past 30 consecutive days. Although this is not the ideal outcome measure 

for evaluating a smoking cessation intervention’s effectiveness, this measure is known as 

the 10th level of smoking abstinence in the Chinese Standard for Smoking Cessation.155 

The 10th level of smoking abstinence in the CCSCG refers to one month smoke-free and it 

is known as the highest level of short-term abstinence measurement while the 11th level 

and 12th level of smoking abstinence refer to one year and five years smoke-free 

respectively. Also, as a pilot RCT, the trial was not designed to identify the absolute 

impacts of the intervention, but the intervention’s feasibility, acceptability and preliminary 

effectiveness.  

Participants who reported themselves as 30-day smoking abstinence at six weeks follow-

up received cotinine test strip kits by post. These participants were requested to complete 

the test at home (clear instruction provided) and uploaded a photo or a short video of the 

strip test results to the SCAMPI OA. Participants requested to do the test were also 

welcomed to ask for instruction through SCAMPI OA.  

The cotinine test strip kits used in the trial were produced by a Chinese company, Safecare 

Biotech (Appendix 12). As instructed, the test kit’s cut-off is 50ng/ml, and it can indicate 

tobacco consumption in approximately past 48 hours. Cotinine assays in saliva samples are 

a valid and reliable method for verification of smoking status.183,184 Due to the constraints 

of funding, the cotinine test of the trial was not able to verify participants’ self-reported 

smoking abstinence data throughout the whole trial, but only the last two days. However, 

other studies used similar methods to verify participants’ smoking abstinence data had 

shown convincing results to reflect successful smoking abstinence.184-186  
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Secondary outcomes 
Secondary outcomes were cigarette consumption, 7-day self-reported smoking abstinence 

at 4-week and 6-week follow up, 30-day self-reported smoking abstinence at 6-week follow 

up (all measured by online self-reported data); retention in the trial; the number of times 

participants interacted with corresponding versions of the programme, and intervention 

group ratings their satisfaction of using SCAMPI programme as a smoking cessation tool.  

4.2.10 Stopping guidelines 
Participants were informed that they would be allowed to withdraw from the trial by any 

time with no reasons needed by the informed consent form (shown in Appendix 8). As a 

mobile social network-based smoking cessation intervention, the intervention is barely 

harmful to any users. If a participant reported severe physical or mental discomfort by 

using the SCAMPI programme, his participation would be terminated immediately, and he 

would be referred to healthcare professionals. Events would be recorded and reported. 

4.2.11 Statistical analysis 
The SCAMPI pilot RCT recruited around 15% of the total sample required for a future 

adequately powered trial, i.e., n=80 (40 per group). It was estimated that the full trial would 

need a total of 530 participants (n=265 per group) to have 90% power at 5% significance 

(2-sided) to detect an absolute difference of 10% on the primary outcome between two 

groups, assuming a control quit rate of 6.7%.187 Although a bigger sample size of 

participants was possible to recruit in the trial, it would significantly increase the cost of 

compensation, bio-verification and server hosting. The feasibility outcomes (e.g. 

recruitment, retention, participants’ demographics, acceptability) were reported 

descriptively.  

All randomised participants were included in the final analysis following the principle of 

intent-to-treat (ITT). Missing smoking outcomes were considered as treatment failure and 

imputed as not quitting. Baseline demographics were summarised by randomised group 

using descriptive statistics. Primary and secondary outcomes were presented as means 

(standard deviation) for continuous variables, and n (%) for categorical variables.  

Smoking outcomes were analysed using a Chi-square test or the Fisher’s exact test when 

the counts were <5. Both RR and OR were estimated with 95% confidence intervals. For 
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continuous outcomes, two-sample T-test was used or the Wilcoxon non-parametric test for 

skewed data. A generalised linear mixed model was used to analyse daily cigarette 

consumption reported by the participants over the 6-week trial period, using a Poisson 

distribution with a log link. Statistical analysis was performed using SAS version 9.4 (SAS 

Institute Inc., Cary, NC, USA). All statistical tests were two-sided at 5% significance level.  

4.3 Results 
Between Jan 18, 2019, and Jan 31, 2019, 80 eligible participants were randomly assigned 

to the intervention group (n=40) or control group (n=40) via WeChat as shown in the 

following figure. 
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Figure 12: Flowchart of SCAMPI pilot RCT 

 

As an automated online trial, the programme and participants were monitored in case 

emergency events (e.g. programme crash, and urgent situation by participants) happen. The 

intervention and follow-up lasted the same length of time for 42 days from Jan 31, 2019 to 

Mar 13, 2019. 
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In the 13 days recruitment period, 5,736 visitors viewed the registration system, 3,257 of 

whom tried to fill in the registration form, with 1,115 eligible individuals providing 

informed consent and completing the registration forms, from among whom the first 80 

who completed the registration questionnaire and subscribed to the SCAMPI OA were 

registered in the study. The following table shows the baseline characteristics, smoking 

status and quitting reasons of the trial participants. 

 

Table 18: Baseline characteristics, smoking status and quitting reasons 

Characteristics Intervention group 
(n=40) 

Control group 
(n=40) 

Age in years, mean (SD) 32.4 (6.0) 31.4 (5.1) 
Smoking status, n (%)    
Daily smoker 34 (85) 38 (95) 
Non-daily smoker 6 (15) 2 (5) 
Willingness to quit (score out of 5.0), mean (SD) 4.3 (1.1) 4.2 (0.9) 
Past smoking cessation attempt, n (%)   
Yes 33 (83) 31 (78) 
No 7 (18) 9 (23) 
Use of smoking cessation services, n (%)    
Yes 24 (72) 28 (90) 
No 9 (27) 3 (10) 
Facilitators to smoking behaviour, n (%)   
Smoking for socialisation 17 (43) 19 (48) 
Smoke in a meal 10 (25) 14 (35) 
Smoke when feeling down 26 (65) 32 (80) 
Smoke when feeling exciting 23 (58) 24 (60) 
Smoke when feeling nervous and anxious 17 (43) 26 (65) 
Smoke when feeling tired 26 (65) 29 (73) 
Smoke with entertainment 13 (33) 16 (40) 
Smoke when reading or writing 0 (0) 8 (20) 
Smoke when working 9 (23) 12 (30) 
Smoke when staying alone 11 (28) 14 (35) 
Smoke with alcohol 10 (25) 17 (43) 
Barriers to smoking behaviour, Reasons to quit smoking, n (%)   
Personal health concerns 20 (50) 21 (53) 
Family health concerns 32 (80) 28 (70) 
Cost of smoking 10 (25) 14 (35) 
Family pressure (dissuaded by family) 16 (40) 18 (45) 
Healthcare provider advice 15 (38) 17 (43) 
Smoke-free policy in public area 15 (38) 12 (30) 
Negative social stigma 4 (10) 11 (28) 
Do not want children to grow up in smoking environment  9 (23) 17 (43) 
Marital status, n (%)   
Single  9 (23) 8 (20) 
In a relationship 9 (23) 6 (15) 
Married 22 (55) 26 (65) 
Parenting status, n (%)   
Have a child (or children)  31 (78) 23 (58) 
No child 9 (23) 17 (43) 
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4.3.1 Demographics 
Based on the captured data from the registration questionnaire, 72 out of 80 (90%) 

participants were daily smokers. On average, participants had a strong desire to quit 

smoking (median quit smoking willingness score=4.3, IQR 4.1-4.5, out of full score 5.0). 

Sixty-four out of 80 (80%) participants had tried to quit smoking. Fifty-two out of 64 

participants (81%) reported having previously used smoking cessation services. Major 

facilitators to smoking were unwanted emotions like feeling depressed and feeling tired, 

while major barriers to smoking were concerns for personal health or family health. 

4.3.2 Retention 
At six weeks, only nine out of 80 participants (11%) did not respond or provide complete 

data on their daily smoking status. For the remaining 71 out of 80 participants (89%) who 

provided sustained quit data, 36 were in the intervention group, and 35 were in the control 

group. 20 out of 80 participants (25%, intervention n=15, control n=5) self-reported 30-

day smoking abstinence at six weeks and were asked to provide their addresses to SF 

courier for receiving cotinine test kits to verify their self-reported data. 17 out of 20 

participants (85%) provided their addresses, of whom 16 out of 20 participants (80%) 

completed the tests (intervention n=13, control n=3). 

4.3.3 Primary outcome 
By following the principles of ITT, ten out of 40 participants (25%) in the intervention 

group, and two out of 40 participants (5%) in the control group were abstinent 

(biochemically verified) at the 6-week follow-up (RR=5, 95% CI=1.2 to 21.4; P=.03). The 

unadjusted OR was 6.3 (95% CI=1.3 to 31.1). 

4.3.4 Secondary outcomes 
Secondary outcomes are summarised in the following tables.  
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Table 19: Summary of participation and smoking data 

Outcomes Intervention group  Control group  
Retention rate, n (%)   
Week 4 37 (93) 35 (88) 
Week 6 36 (90) 35 (88) 
Number of times interacting with SCAMPI, mean 
(SD)  

  

Week 6 81.88 (37.23) 61.40 (26.40) 
Cigarettes smoked per day, mean (SD)   
Week 4 3.43 (6.39) 7.60 (8.79) 
Week 6 3.00 (6.02) 5.81 (7.72) 

 
Table 20: Odds ratios for secondary outcomes 

Outcomes  Intervention 
group, n (%) 

Control 
group, n (%) 

Odds ratio, n (95% CI)  P value 

Cigarette 
consumption 
reduction  

    

Week 6 25 (63%) 26 (65%) 0.89 (0.36 to 2.23) .82 
7-day self-reported 
smoking abstinence  

    

Week 4 25 (63%) 13 (32.5%) 3.46 (1.38 to 8.69) .007 
Week 6 23 (58%) 15 (38%) 2.25 (0.92 to 5.52) .07 
30-day self-reported 
smoking abstinence 

    

Week 6 15 (38%) 5 (13%) 4.2 (1.35 to 13.06) .02 

 

4.3.5 Engagement 
On average, participants in the intervention group had 82 interactions with their assigned 

programme, while participants in the control group had an average of 61 interactions with 

their assigned programme across the 6-week trial period. 

4.3.6 Smoking behaviours change 
Both groups reduced cigarette consumption over six weeks, although average daily 

consumption was lower in the intervention group, the difference was not statistically 

significant (RR=0.47, 95% CI=0.16 to 1.35; P=.16). Compared to baseline, 25 and 26 

participants achieved cigarette consumption reduction at Week 6 in the intervention and 

control groups, respectively (unadjusted OR 0.89 [95% CI=0.36 to 2.23]; P=.82).  

Twenty-five out of 40 participants (63%) in the intervention group and 23 out of 40 

participants (33%) in the control group reported 7-day smoking abstinence at 4-week 

follow-up. At Week 6, 23 out of 40 participants (58%) in the intervention group and 15 out 
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of 40 participants (38%) in the control group achieved 7-day smoking abstinence, 

unadjusted OR=3.46 (95% CI=1.38 to 8.69; P=.007) and 2.25 (95% CI=0.92 to 5.52; P=.07) 

at four and six weeks, respectively. At six weeks, 15 out of 40 participants (38%) in the 

intervention group and five out of 40 participants (13%) in the control group reported 30-

day smoking abstinence (RR=3.0, 95% CI=1.2 to 7.5, unadjusted OR=4.2, 95% CI=1.35 

to 13.06; P=.02). 

4.3.7 Satisfaction 
Overall, 36 out of 40 participants (90%) from the intervention group responded to the end-

of-trial questionnaire. Intervention participants rated the SCAMPI programme overall as 

4.6 out of 5 (95% CI 4.3 to 4.8). 35 out of 36 participants (97%) were willing to introduce 

SCAMPI to others, 23 out of 36 participants (64%) were willing to pay for using the 

programme, 35 out of 36 participants (97%) indicated they would use the programme at 

least once in the next 12 months, and 27 out of 36 participants (75%) reported that they 

would use the programme more than ten times in the next 12 months. 

4.4 Discussion  
This chapter discussed the design of the SCAMPI pilot trial, the implementation and 

process of the trial, as well as the key findings of the trial. Based on the trial, the preliminary 

effectiveness, feasibility (by using as a digital smoking cessation aid), and acceptability of 

the SCAMPI programme were indicated. These findings provide preliminary evidence to 

answer the key question of the overall study, whether a smartphone app-based smoking 

cessation intervention is feasible and potentially effective to help Chinese male smokers.188  

4.4.1 Principal results 

Effectiveness of programme 
In this pilot RCT, Chinese male smokers aged 25 to 44 years who used the programme 

achieved significantly higher 30-day (both self-reported and biochemically verified) 

smoking abstinence at 6-week follow-up as well as 7-day self-reported smoking abstinence 

(at 4-week and 6-week follow-up) than those randomised to the control programme. 

Although the sample size of the trial was not able to detect the definitive effectiveness of 

the SCAMPI programme on supporting the target population to quit smoking, the current 

data provide some evidence on the programme’s preliminary effectiveness.  
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Based on the primary outcome of the trial, 25% participants in the intervention group, and 

5% participants in the control group achieved smoking abstinence (biochemically verified) 

at the 6-week follow-up (RR=5, 95% CI=1.2 to 21.4; P=.03). The unadjusted OR was 6.3 

(95% CI=1.3 to 31.1). The smoking cessation rate of participants in the control group is 

similar to the finding in a national survey about smoking cessation rate (6.7%) for Chinese 

smokers without cessation supports.187 The reason of unassisted smoking cessation rate is 

slightly lower in the SCAMPI trial than the national survey may be due to the trial was 

implemented around the Chinese Lunar New Year time in 2019 (Lunar New Year Day was 

5th Feb in 2019), which involves a lot of social activities such as visiting relatives and 

friends, family reunion.189 As identified by the baseline data and survey on smoking  

triggers among  Chinese smokers, social activities was a significant factor that leads to 

smoking cigarettes by Chinese. 158,187 The practice of gifting cigarettes is deeply rooted in 

Chinese culture. The gifting of cigarettes, particularly premium brands, is considered both 

a sign of respect and a status symbol and is particularly common during holidays and other 

special occasions.190,191 This may be why the unassisted quit rate in the trial is lower than 

in other studies.187  

Feasibility of programme and trial 
This is the first trial done entirely within the WeChat ecosystem.112,118,120,122 Significant 

number of reviewed smoking cessation app studies have the challenge of recruiting a 

sufficient number of participants, although some of them are pilot studies without intention 

to recruit too many study participants.66-68,70,72-76,87 The potential for efficient recruitment 

(3,257 visitors within 13 days) of the SCAMPI pilot trial supports the use of social network 

platform (WeChat) to engage smokers, deliver interventions and conduct trials via the same 

platform. Similarly, in Pechmann’s study, the application of social network platform 

(tweeter) contributed to an efficient recruitment process.78  

In China, an increasing number of health-related studies choose using WeChat as their 

platform and method of participants recruitment.192-195 Compared to traditional participants 

recruitment strategies (e.g. newspaper, posters, or emails), the WeChat recruitment has the 

following advantages:  

(1) timely (more straightforward participating process);  
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(2) large-scale spread (1.2 billion monthly active users)196 leads to the intervention 

equitably available to all WeChat users;  

(3) allow more precise advertisement for the target;  

(4) cost-saving (as low as no cost if only promote by own registered OA).197  

Although significant numbers of participants (n=52) had ever used smoking cessation 

services, which may be why the participants engaged with the registration system after 

reading the advertisement on WeChat, similar recruitment strategies should be considered 

by other health trials (especially for trials those are developed and implemented in China). 

Engagement of programme and trial 

The high retention rate in both arms suggests that our strategy of using frequent micro 

incentive credits was effective. As introduced, WeChat red packet is the product of the 

integration of Internet technology, and traditional Chinese red envelops culture.198,199 Some 

studies have indicated that WeChat red packet not only has the blessing significance but 

also break through the time and space restrictions of the traditional red envelops, which 

makes WeChat red packet convenient and innovative.198,200 Also, monetary incentives have 

been proved as an effective way to minimise loss to follow-up in clinical trials.175-179 

Delivering micro monetary incentives through WeChat red packet seems to be a culturally 

and technically appropriate strategy to maintain high engagement of the SCAMPI 

programme and retention rate of the trial.   

Satisfaction with the SCAMPI programme 

The programme achieved remarkably high satisfaction ratings from its users. Intervention 

participants rated the SCAMPI programme overall as 4.6 out of 5 (95% CI=4.3 to 4.8). The 

satisfaction rating of the SCAMPI programme to its users in the trial is slightly higher than 

the same rating it achieved at the end of the development stage (overall satisfaction rating 

4.4 out of 5). The SCAMPI programme may be less attractive to the participants in the 

development stage, as these participants involved in its development. Meanwhile, 

participants in the development stage did not have the full user experience of the 

programme (e.g. receiving daily SCAMPI OA posts about cessation information), this may 

also affect their decision on the rating to the programme. The two rating scores (4.4 vs 4.6) 
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are very close. They both represent that the SCAMPI programme has relatively high user 

experience and achieved high user satisfaction among its target users.  

Most reviewed studies show high user satisfaction with smoking cessation 

apps.67,70,75,89,96,97 The SCAMPI programme was developed by following the probable 

factors founded by these studies, such as applying multi-media approaches (e.g. mini-

programme and OA); following the guidance of theories (built by the guidance of the BCW 

framework and the principles of UCD), and applying guideline-based content (the content 

of SCAMPI was developed based on CCSCG). The high satisfaction rating of SCAMPI 

may reassure the correlation between the above factors to the user experience of a 

smartphone app-based smoking cessation intervention. It also provides supportive 

evidence to prove that a smartphone app is an acceptable and feasible tool to deliver 

smoking cessation interventions.  

4.4.2 Limitations 
There were some limitations. As a pilot trial, it was not powered to detect a significant 

effect and the study period (6 weeks) was insufficient to assess long-term (6- or 12-month) 

smoking abstinence. However, this is the largest social network user group and smoking 

population group in the country. The current pilot RCT has shown that the SCAMPI 

programme is feasible to work as a smoking cessation tool on WeChat. The recruitment 

strategy will be able to recruit a bigger sample size with a reasonable length of time 

(approximately one to two months). The trial design and the mode of intervention delivery 

have shown the capability to maintain a high retention rate of study participants. A future 

RCT should be done with bigger sample size (n=530, based on existing literature and 

findings from the pilot RCT) and longer follow-up (6 months follow-up) to evaluate the 

SCAMPI programme’s effectiveness on supporting the long-term smoking cessation of 

Chinese male smokers aged 25 to 44 years.  

The study population was restricted to Chinese male smokers aged 25 to 44 years, so our 

findings may not be generalisable to other people, in China or elsewhere. As the most 

popular social network platform in China,196 smoking cessation interventions delivered by 

the WeChat platform will always have a strong potential to be accessible and engaging. 

WeChat has been widely used by different age groups and possibly in different 
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countries.33,201 Also, SCAMPI programme was developed under a systematic, practical and 

replicable method. The same method can be applied to tailor smartphone app-based 

smoking cessation interventions to different population groups. Future research can be 

done on using the same method to tailor a smoking cessation intervention on the WeChat 

platform to a different population group and evaluate the interventions among them.  

Participants of this trial were not blinded. This may lead to type 1 error (false positive) as 

participants in the intervention group may tend to report themselves as smoking abstinence. 

Unlike most online trials relying on self-reported data,78,104 biochemical-verified data was 

captured in this study to reduce the impact of type 1 error to the study results. Cotinine test 

kits were sent to participants who reported themselves as 30-day smoking abstinence at 

six-week follow-up. Although the kit can only measure its user’s saliva nicotine level for 

the past 48 hours (this was not informed to participants until they received the kits with 

instruction), it provides some evidence to verify the user’s self-reported result of smoking 

abstinence. Within more sufficient resources, a future trial can apply more frequent 

cotinine test to minimise the impact of type 1 error.   

Technical barriers, such as user experience to the SCAMPI programme, may be impacted 

as the programme was built and operated on the social network platform. Users may be 

disturbed by WeChat messages while they are using the SCAMPI programme. However, 

the new floating feature of WeChat will allow users to temporally exist from mini-

programme to answer WeChat messages.202 The SCAMPI programme was designed to be 

concise and straightforward, no functions were designed to be used over one minute. For 

each usage session, the programme will take less than five minutes from users. Currently, 

the programme was just able to collect the number of times participants interacted with the 

programme. It was challenging to measure the duration of each interaction. Future study 

can work on enhancing SCAMPI’s capability to monitor the duration of user-programme 

interaction and find out how users interact with the programme and how to improve user 

experience. 

4.4.3 Implications 

The greatest strength of the SCAMPI programme and pilot trial was the use of an existing, 

widely used social network platform, ensuring wide reach, efficient recruitment and 



 103 

frequent engagement. The preliminary effectiveness and acceptability of the SCAMPI 

programme is a useful reference point for a larger definitive trial and for guiding the 

development and deployment of other social network-based health behaviour change 

interventions.  

Two challenges may be experienced while the SCAMPI programme is applied to a larger 

sample size trial or launched to the wider public. If the programme is going to be used by 

a bigger sample or user group, cloud server with bigger storing and more powerful 

processing capacities will be needed to ensure the programme can be applied successfully. 

When the programme is applied as a standard service on the WeChat platform, 

compensation to the trial will be removed. It is necessary to consider and find other 

motivation to maintain high engagement. Using other non-monetary e-currency (e.g. points 

to video games, a donation to charity organisations)203-205 or enhanced gamification (e.g. 

provide more gamified elements in the programme)206-208 may be reasonable solutions to 

this situation.   

The next version of the SCAMPI programme (SCAMPI 2.0) will be improved with 

enhanced storing and processing capacities, as well as applying other motivational methods 

to its users. In order to improve the validity of the outcome measures, more frequent 

verification tests could be used in the trial for the SCAMPI 2.0. 

4.5 Conclusion  
This chapter introduces the development, implementation, and findings of the SCAMPI 

pilot RCT. It is the first pilot RCT implemented completely on the WeChat ecosystem. The 

findings indicate the preliminary effectiveness of the SCAMPI programme and reflect the 

novelty, accessibility and acceptability of both the programme and the trial providing a 

clear direction for future definitive trial development.  

In the next chapter, findings at different stages of the SCAMPI study (from the systematic 

literature review of smartphone app-based smoking cessation intervention to the 

development stage of SCAMPI programme, and the pilot RCT of the SCAMPI programme) 

will be analysed cross-sectionally. Interpretations, limitations and implications of these 

findings will be discussed. Future improvement of the development of smartphone app-
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based smoking cessation interventions, as well as designing and evaluating these 

interventions, will be introduced and discussed.    
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Chapter 5 DISCUSSION 
5.1 Introduction  
The previous chapters discussed the development and evaluation of a smartphone app-

based smoking cessation programme, SCAMPI, on the WeChat social network platform. 

Based on a 6-week digital pilot RCT, the programme was found to be preliminarily 

effective, feasible and acceptable among its target users.209 This chapter has the following 

objectives:  

(1) To summarise the key findings of the three stages of the study: background research 

and systematic literature review, collaborative product development and digital 

pilot RCT; 

(2) To discuss the implications and limitations of the study and study findings; 

(3) To discuss the future direction of research on smartphone app-based smoking 

cessation interventions.  

 

5.2 Background research and systematic literature review 
Chapter 1 and 2 of the thesis explored questions about the need for a smartphone app-based 

smoking cessation programme for the target population and the effectiveness of similar 

products in the current market.  

5.2.1 Key findings 
Strong evidence was found to support the initiative of developing a smartphone app-based 

smoking cessation programme for the target population.  

Based on the review, I found that the target population, Chinese male smokers aged 25 to 

44 years, is the single largest smoking population group, globally.5 There is a lack of 

smoking cessation supports for this population group.6,8,11 Furthermore, they have poor 

health literacy and awareness of smoking harms, as well as low willingness to quit 

smoking.6,8 

On the other hand, the penetration rate of smartphone and social network in China has 

rapidly increased in the past decade.28,29 Chinese men aged 25 to 44 years represent the 

second-largest smartphone user group in the country.28 WeChat, as the most popular and 
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widely used social network platform, is highly engaging to the target population, and has 

strong functionality to deliver different types of behaviour change approaches.32,33 Based 

on the proven effectiveness of mobile cessation interventions,23,24 the fast-increasing 

penetration of smartphone and social network, along with the engaging features and strong 

functionality of the WeChat platform, a unique opportunity existed to develop a WeChat-

based smoking cessation programme for the target population to support them to achieve 

successful smoking cessation.  

This led to the second question of other products in the current market. To answer this 

question, a systematic literature review of smoking cessation apps was undertaken. The 

review found that although there are a growing number of smoking cessation app studies 

published in the world, the use of smoking cessation apps among Chinese smokers is 

low.118  

Three different reasons may cause the low smoking cessation app usage rate of Chinese 

smokers. First, there are a limited number of smoking cessation apps available in China 

app stores, while the majority of these apps are primarily limited to calculators (e.g. money 

saved by not smoking) and calendars (e.g. showing smoking patterns over time).118 While 

such tracking-derived information is potentially useful, it vastly underutilizes the potential 

of smartphone apps to provide evidence-based advice, motivation, and training in skills to 

cope with cravings and recover from relapses. Second, most smoking cessation apps 

available to Chinese smokers are of low quality. Chinese language smoking cessation apps 

have a low level of adherence to empirical guidelines.118 The content of current Chinese 

apps is generally simplistic, and the potential for improvement is enormous.118 Third, 

Chinese smokers have a lack of awareness of smoking cessation apps and advice in general. 

It has been reported that Chinese smokers may believe that stopping smoking is easy and 

they will avoid the health consequences of smoking, which implies they do not understand 

the value of smoking cessation assistance.210  

Also, the systematic literature review found that Chinese smoking cessation apps users tend 

to respond positively to an app if it follows the clinical smoking cessation guidelines such 

as the CCSCG.118 The guideline adherence score of a smoking cessation app is positively 

related to the app’s popularity and user experience, although it is still unclear about the size 
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of the impact of guideline adherence to a smoking cessation app’s quality.118 In summary, 

the literature highlights the importance of developing and tailoring a smartphone app-based 

smoking cessation programme to the target population.   

5.2.2 Implications  

Two key implications can be drawn from the main findings of this part of the study. First, 

accessible and engaging smoking cessation services are urgently needed by different 

smoking population groups in China. In this thesis, I focused on Chinese male smokers due 

to the large numbers. However, a 2019 WHO report found 6.4% of Chinese teenagers aged 

13 to 15 years are smokers.211 There is also an increasing trend of female smoking in 

China.211 Some reviewed smoking cessation apps studies indicated that smoking cessation 

apps tailored for these groups might be able to change their smoking behaviours, 

perceptions toward smoking, and potentially help them to quit smoking.81,86 Future 

research is needed to develop and tailor different smartphone app-based smoking cessation 

programmes for such population groups in China.  

The other implication is the potential of digital health products to the Chinese population. 

Due to the high penetration rate of smartphones and strong engagement with social network 

platforms by Chinese smartphone users, the potential of delivering health interventions via 

smartphone apps is unprecedented. A recent report from the China Medical Information 

and Big Data Association (CHMIA), found that in October 2019, there were 8350 stand-

alone health apps available in Chinese app stores.212 The majority of these apps provide 

health information (30.4%), medical and health organisation portals (e.g. hospitals, clinics 

appointment booking) (24.4%) and personal health management (17.1%).212   

However, a market research report found that the average life expectancy of a health app 

in China is ten months, and 85% of health app users delete a health app within a month 

after installing it.213 Over 80% of health apps in the China market are hardly used.213 The 

CHMIA report found that over 90% of health apps in China have data security problems, 

and nearly 80% have poor quality content.212 The SCAMPI study has demonstrated the 

value of developing a high-quality health app and improving utility and engagement by 

applying a rigorous approach to product development and embedding it in a widely used 

social network platform.  
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5.2.3 Limitations  

The demand for a high-quality smoking cessation app is focusing on the target population, 

which may not apply to other smoking population groups in China or other countries. 

However, the penetration rate of smartphone has increased globally among different 

population groups. Referring to the digital 2019 report, there are 5.112 billion (penetration 

rate = 67%) smartphone users and 3.484 billion (penetration rate = 57%) active social 

media users in the world.214 The Global Digital Health Market 2020-2024 Preview Report 

shows that the digital health market will accelerate at a compound annual growth rate 

(CAGR) of over 20% in the next four years.215 The market was forecasted to grow to value 

$207.34 billion USD by 2024.215  

The China health app market research report shows that there are 126 million health and 

fitness app users in China in 2018, the number was estimated to grow to 165 million by 

2019 (actual data not available yet).216 Similar research in the U.S. shows that over 60% of 

U.S. smartphone users are health app users.217 All market research findings indicate a 

strong potential of smartphone app-based health interventions, while more and more 

research have proven these interventions’ efficiency and effectiveness on changing their 

users’ health behaviours. 214-217 It will be worthwhile to further explore the value of digital 

health products and their impacts on users’ health behaviour.  

On the other hand, the first part of SCAMPI study neither identifies the effectiveness of 

smoking cessation apps on helping their users to quit smoking nor find the gold standard 

to develop a high quality and engaging smoking cessation apps. Although there are some 

supportive data, indicate that smoking cessation apps can be a good complement to existing 

smoking cessation supports (e.g. NRT),78,84,104 the size of impacts remain unclear. Similarly, 

although some studies identified factors which  may have impacts on a smoking cessation 

app’s quality, the mechanism of how the factors affect the app is not conclusive.118  

As a result, it requires more research in the areas of exploring the efficacy of smoking 

cessation apps on helping their users to quit smoking. For instance, a four-armed trial to 

compare impacts of (1) no support, (2) smoking cessation app only, (3) NRT support only, 

(4) combination of smoking cessation app with NRT. This will be able to identify the 

definitive impacts of smoking cessation app on helping users to quit smoking. Parallel 
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comparison of different smoking cessation apps’ popularity, engagement and effectiveness 

may be able to identify the impacts of specific factors on an app’s quality.   

5.3 Collaborative product development 
There is no gold standard to design and develop a smoking cessation app. Based on the 

systematic literature review implemented in Chapter 2, a wide range of methods were 

applied to develop different smoking cessation apps. Since there is a lack of a standard 

method for smoking cessation app development, methods for developing a behaviour 

change intervention and developing a mobile app were applied to develop the SCAMPI 

programme, which means to be a smartphone app-based smoking cessation (behaviour 

change) intervention. Although it remains unclear whether the combination of BCW 

framework and UCD principles are the appropriate approaches to develop a smoking 

cessation app, they have been proven time to time as a gold standard to develop behaviour 

change interventions218-220 and mobile apps.221 Hence, in this part of the study, BCW was 

used as a guiding framework to develop the SCAMPI programme, CCSCG was applied as 

a key reference to develop the content of the SCAMPI programme, and the CPD process 

helped to reaffirm target population’s smoking behaviour and identify their preference to 

the programme’s user experience and interface. The key aim of this stage is using the 

introduced method to develop the SCAMPI programme.   

5.3.1 Key findings 
In the SCAMPI study, BCW framework was implemented as a guidance framework to 

identify appropriate and potentially effective BCTs to be coded into the programme. The 

key implementation of the BCW framework including:  

(1) identify facilitators and barriers to the smoking behaviour of target population from 

key literature and survey on target population;  

(2) applying COM-B model to analyse and convert facilitators and barriers to defined 

behavioural factors;  

(3) identify BCTs from taxonomy based on identified behavioural factors.  

Based on the literature review and the survey among 20 target population to the programme, 

the common facilitators to target population’s smoking behaviour are smoking for 

socialisation and smoking when having unwanted emotions. The common barriers to the 
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behaviour are personal health concern, family health concern, negative social stigma of 

smoking, and Do not want children to grow up in a smoking environment. The identified 

target behaviour facilitators and barriers in the CPD stage was consistent with what were 

found in the pilot RCT stage to bigger sample size. It means that what had been found in 

the CPD stage are reflective and representative to the actual situation to the target 

population.  

Approaches related to the UCD principles were implemented on the WeChat platform. 

Expectations and preferences to smoking cessation apps were asked to the recruited 

participants. The findings of recruited participants’ preferences on a smoking cessation 

app’s functions are consistent with other studies in China.118,124 They all found that Chinese 

smoking cessation app users prefer functions like calculator, practical tool, health tester 

and planning. The consistency of survey findings to other studies increased the referencing 

value of these findings. 

Another key finding of the CPD stage is the programme’s target users’ app using behaviour. 

During the CPD process, the SCAMPI programme’s UI and UX features were reviewed 

and commented by its target users. Recruited participants’ engagement to the stage 

(average 1.67 times per day to the SCAMPI programme) is consistent with the engagement 

level of intervention participants in the pilot RCT (average about twice per day). The high 

engagement and retention rate might be due to the application of the WeChat platform to 

implement the CPD process. It has been reported that 76.1% WeChat users turn on WeChat 

more than five times a day.222Attaching the CPD process to the WeChat platform probably 

make the development process more likely to be exposed to recruited participants. 

Participants’ satisfaction levels to the SCAMPI programme in both the CPD stage (4.4 out 

of 5.0) and pilot RCT stage (4.6 out of 5.0) are consistent. The consistency of results 

between the CPD stage and pilot RCT stage shows that the design and implementation of 

the CPD stage well simulate the situation to the pilot RCT.  

5.3.2 Implications   
There are two key implications of the findings of the CPD stage. First, the SCAMPI 

development methodology may be applicable for developing other smoking cessation apps, 

or smartphone app-based health interventions. In summary, the SCAMPI development 
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methodology can be described as centred on BCW framework and Principles of UCD, 

application of CPD process, while the content, UI and UX features were developed by 

referring to relevant guidelines. Methods similar to the SCAMPI development 

methodology have been applied to develop different types of health interventions.109,223-226 

However, most of these studies did not aim to develop smartphone app-based interventions. 

Furthermore, the development method was not systematically summarised and 

described.109,223-226  

The second implication flows from the application of the WeChat platform to implement 

the CPD process, making it efficient, intuitive and engaging. The choice of WeChat (vs 

WhatsApp or Lime or other mainstream social network platforms) was made since the 

participants were all from China, and the platform is the most widely used social network 

platform in China.227 Besides, WeChat has superior features, such as instant group forming 

through a 4-digit group code, up to 10-participant video call, and dedicated @All alert for 

group announcement.227 A growing number of IT products (e.g. software, apps, and 

programmes) are being built based on a CPD process applied on the WeChat platform.228-

230 Within the fast-growing user base and the increasing number of functionalities of the 

WeChat platform, 32,35,37 there is great potential to empower and support users involvement 

in health interventions development. 

5.3.3 Limitations 
As noted in Chapter 3, there are several limitations in the CPD stage. First, the whole CPD 

process was implemented online via the WeChat platform. It is, therefore, difficult to be 

sure that all recruited participants were in the target population of the study. Some studies 

have indicated that people tend to use fake identities on social networks (e.g. age and 

gender)231,232 However, compared to other social network platforms (e.g. Facebook and 

WhatsApp), WeChat users are required to use their real-life ID and bank account number 

to register their account in order to have access to WeChat pay (WeChat red packet 

transfer).233 This may significantly reduce the use of fake identities on WeChat. Because 

participants in the CPD stage received WeChat red packet, they had to use their actual ID 

and bank account number to register WeChat. In order to eliminate the unlikely possibility 

of using fake identities to be participants in an online study like SCAMPI, machine learning 
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could be applied to detect fake identities (e.g. a chatbot could be used to verify identities 

by asking relevant questions and detecting anomalies);234 image recognition technology 

could be used to verify identities; or potential participants could be requested to visit clinics 

to register. 

Another limitation of the CPD stage is the generalisability of the SCAMPI methodology 

for developing other digital health interventions. Further research is needed to define the 

scope of the application of the SCAMPI methodology.  

Furthermore, the application of the WeChat platform to implement the CPD process may 

not be easily transferrable to other markets. On the other hand, the use of the WeChat 

platform is growing rapidly, globally. The global version of WeChat was launched in 2012, 

and since then, it has seen astronomical growth—while it only had 38 million monthly 

active users at the end of 2014, that number grew 446% to 169.6 million as of 2018.235  

There are still some challenges to the globalisation of WeChat, such as failure to offer 

comparable capabilities to foreign users (e.g. ordering food delivery and using WeChat pay 

in some countries);236 and failure to adapt to the unique needs of foreign markets (e.g. 

translating different languages and having culturally preferred features).237 However, as an 

all-encompassing social network platform, WeChat will likely become one of the 

mainstream social network platforms worldwide with a significant number of global 

users.235  

Nevertheless, some customisation should be considered when using the CPD process 

among different population groups. Other social network platforms (e.g. Facebook, 

WhatsApp) which allow instant communication along with product exhibition platforms 

(e.g. Adobe Experience and Sketch) should be considered and applied when the target 

population has a different userbase to that of the WeChat platform.  

5.4 Digital pilot RCT 
The SCAMPI pilot RCT was the first pilot RCT implemented completely in the WeChat 

ecosystem. The findings indicate the preliminary effectiveness of the SCAMPI programme 

and reflect the novelty, accessibility and acceptability of both the programme and the trial, 

providing a clear direction for future definitive trial development.  
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5.4.1 Key findings 
The SCAMPI pilot RCT achieved high levels of engagement and acceptance: 89% of 

participants from both intervention and control groups remain in the trial over six weeks; 

on average, intervention group participants visited the programme nearly twice a day, while 

control group participants visited the programme 1.45 times a day; participants from the 

intervention group had an overall satisfaction score of 4.6 out of 5 (95% CI 4.3 to 4.8).  

Compared to other smoking cessation app-based studies, the cessation rate of the SCAMPI 

users (25% achieved 30-day biochemically verified continuous smoking abstinence) is 

lower than similar studies (40% cessation rate in a study done by Pechmann et al., and 31.3% 

cessation rate in a study done by Schlam et al.)78,104. Neither of these two studies used 

biochemical verification. Comparable endpoint self-reported data of the SCAMPI trial 

gave continuous smoking abstinence of 37.5% (15 out of 40 participants in the intervention 

group), which is between the values from the two studies. Also, the cessation rate for the 

SCAMPI trial may have been underestimated because the trial was carried out over the 

Chinese Lunar New Year holiday when many people are more likely to smoke.158,187 

5.4.2 Implications 
A key implication is the use of WeChat to deliver the entire trial. Although some trials have 

used WeChat to communicate with participants,192,238-240 this is the first smoking cessation 

trial in the world that was implemented completely via the WeChat platform (from 

recruitment, randomisation, intervention, data collection, to compensation). Based on the 

promising data from the SCAMPI pilot RCT, the WeChat platform is an appropriate social 

network platform to deliver digital trials to its users.  

More clinical trials are incorporating connected digital products with each passing year.241 

In reviewing every trial registered with ClinicalTrials.gov between the years 2000 and 2017, 

a group of Harvard researchers found that the use of digital products was increasing with a 

compound annual growth rate of 34%.242 The recent growth in the use of digital products 

in clinical trials suggests many opportunities for the future in health research.  

The SCAMPI study shows the potential of the WeChat platform to act as a data collection 

tool by enabling remote patient monitoring and enhancing the quality, quantity, and 

frequency of data collection. The SCAMPI programme shows its capabilities to engage 
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users and provide a good user experience. WeChat significantly reduces the need for 

resources to recruit a sufficient sample of participants.243 The use of WeChat also allows 

for the inclusion of novel trial endpoints (e.g. daily cigarette consumption) and biomarkers 

(e.g. online saliva cotinine test).244 Furthermore, delivering the trial via WeChat enabled 

the trial to be conducted like a decentralised clinical trial245 (80 participants were from 39 

different cities in China, and the trial was conducted outside the physical boundaries of the 

clinic). 

The feasibility of the use of WeChat in clinical trials has important implications for 

stakeholders across the healthcare system. For product developers, verification and 

validation of digital products (e.g. smartphone app-based health interventions) through 

clinical studies is a necessary first step to stimulate broader adoption in the clinical research 

and care setting.246 For research organisations, the application of WeChat in the clinical 

research space presents an opportunity to include novel trial endpoints that use real-world 

evidence. For patients or digital health product users, the application of WeChat can reduce 

the burden of trial participation and increase the inclusivity of clinical research by fostering 

remote monitoring and encouraging the enrolment of individuals who might otherwise be 

unable to participate due to socioeconomic circumstances or travel limitations. 

Furthermore, as a social network-based smoking cessation intervention, SCAMPI has the 

potential to serve the target population or even wider smoking population in China. Social 

network-based health interventions are more cost-effective than their face-to-face 

counterparts,247 data can be continuously collected,248 and the anonymity of the 

interventions benefit people reluctant to seek conventional forms of interventions because 

of embarrassment or stigma or who have transport issues or physical disability,249 and the 

convenience and flexibility of interventions improve retention, especially in populations 

with high attrition rates, such as people who smoke.250 

Social network-based health interventions are particularly effective for smoking cessation 

interventions because of their low cost and potential to reach individuals with limited 

access to healthcare251 and who traditionally have not been served by face-to-face 

methods.252 These interventions may be more attractive to young smokers or for individuals 

who may not be aware of conventional treatment methods.  
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5.4.3 Limitations 
Although the SCAMPI pilot RCT was promising, there were limitations in its design and 

execution. Besides what has been introduced in the previous chapter (See Chapter 4, 

SCAMPI Pilot RCT), the trial was a pilot and insufficiently powered to establish 

effectiveness, nor to measure the long-term impact of the SCAMPI programme on helping 

its users to quit smoking.  

The design of current SCAMPI pilot RCT was not able to identify what exact factor(s) or 

elements of the programme made the programme to be effective in supporting users to 

achieve smoking cessation. A larger, head-to-head trial comparing two or more 

hypothesised factor(s) of smoking cessation programmes would be worthwhile in this 

regard.  

The SCAMPI programme shares some features in common with the intervention used in 

Pechmann’s study: both use a social network platform (WeChat and Twitter respectively); 

and the self-reported cessation rates were similar (37.5 vs 40%, respectively).78 It would 

be worthwhile to compare the effectiveness of a social network-based cessation programme 

to a stand-alone app cessation programme. 

Concerns about online research include reduced experimental control and a possible 

reduction in reliability.231,232,253-255 However, these concerns are more likely to be 

addressed by further development and improvement of the quality of digital trial and health 

products applications than returning to conventional methods of data collection.  

Digital trials help collect more efficiently by providing a level of anonymity for people 

unwilling to participate in face-to-face research, typically because of embarrassment and 

stigma.249,256,257 They also provide solutions to address logistical barriers that prevent face-

to-face participants, such as physical disability, transport issues, or geographical 

remoteness.248 Applying social network platforms to recruit clinical trial participants and 

deliver trial interventions can facilitate the inclusion of low-incidence or hidden 

populations, such as young adult smokers.258 As an example of social network-based 

clinical trial recruitment, Thornton et al. recruited 524 participants via Facebook at the cost 

of $1.86 per participant, many of who had substance use and mental health issues.259 When 

compared with a non-Facebook sample, Facebook participants reported significantly more 
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current use (including harmful use) of tobacco and cannabis and more high-severity 

cannabis use (Facebook=24%, non-Facebook=4%).259 Therefore, the application of social 

network platforms may reduce the chance of under-report and increase the generalisability 

of data. 248,249,256-259 

With appropriate design, digital-based research could be superior to laboratory-based 

protocols for studying addictions for both experimental260,261 and correlational designs.262 

Digital approaches (e.g. application of social network platform to communicate and engage 

with trial participants) may reduce response bias in sensitive research areas such as 

substance use,259 perhaps because virtual experiments do not require someone to provide 

instructions or present experimental manipulations263 and therefore demand characteristics 

are likely to be reduced.264  

Attrition rates and demotivation can be decreased by providing bonus payments (e.g. 

WeChat red packet in the SCAMPI pilot RCT) on completion of tasks of the study and by 

pre-testing to avoid frustration caused by technical problems.265 Motivation and adherence 

can be increased by incorporating gamification features (e.g. providing “trophies” or 

creating a ranking board for completing specific tasks).266 Finally, repeated participation 

can be neutralised by tracking Internet Protocol (IP) addresses and rejecting the data from 

the same address.  

High-quality data are usually able to be acquired from digital clinical trials. To assess the 

quality of data in digital-based addiction research, Kim and Hodgins evaluated the validity 

and reliability of data obtained from Mechanical Turk.267 Current drinkers (n=208), 

cannabis users (n=200), and gamblers (n=200) completed a range of self-report measures 

associated with alcohol and cannabis use, addiction severity, impulsivity, as well as 

measures for valid responding and motivations for participating in Mechanical Turk 

studies.267 Internal consistency of the study data ranged from α=0.75 to 0.93 on the 

addiction severity measures.267 Over 80% of participants provided valid responses.267 In 

general, data obtained from digital trials are comparable in quality to data collected from 

the laboratory, especially with the cases specifically for addition (e.g. tobacco, alcohol and 

drug use).256,267  
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Despite the overall positive results of the SCAMPI study, there were several 

methodological weaknesses, including reliance on self-report and inconsistencies across 

the intervention type. However, efforts had been made to address these two issues 

(applying biochemical verification at the end of the study and screening out potential 

participants who were using other smoking cessation services). Per-protocol analysis of 

other smoking cessation studies has revealed significant effects were still evident after six 

months, suggesting that adherence is a key factor for mobile smoking cessation 

programmes.268 The high engagement and satisfaction rating of the SCAMPI programme 

may reflect the potential of SCAMPI programme as a smoking cessation tool to achieve 

high long-term adherence to its users.  

In summary, social network-based interventions have emerged as a viable new approach 

for smoking cessation, and the scalability of this approach means that interventions can 

reach a wide range of individuals who need support to quit.  
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Chapter 6 CONCLUSION AND RECOMMENDATIONS 
The results of this thesis research show preliminary evidence of the effectiveness and 

feasibility of the SCAMPI programme for smoking cessation in Chinese male smokers 

aged 25 to 44 years. Compared to current smoking cessation services available in China, 

the SCAMPI programme has the following strengths: ease of access, engaging, compatible 

with different mobile devices and OS, cost-effective, comparable data quality to lab-based 

interventions, and strong potential to scale-up. However, a future, adequately powered, 

randomised controlled trial is needed to more definitively evaluate the SCAMPI 

programme’s long-term effectiveness and performance.  

This research found that there is a need to raise awareness of health professionals and the 

public of accessible and engaging smoking cessation services for the target population in 

China. It is hoped that this research and the publication of its findings will stimulate further 

development in this area. 

Existing social network platforms have enormous potential to deliver behaviour change 

interventions at a low cost to millions of people. Mobile technology and applications have 

become part of many people’s daily life. Current digital technologies have become an 

emerging viable new approach for delivering health interventions for public health 

problems, such as tobacco, alcohol and drug use. As the most widely used and rapidly 

growing social network platform, the WeChat platform has great potential to deliver 

different types of digital health interventions to different population groups. The SCAMPI 

programme and SCAMPI study provide a proof of concept for demonstrating the 

possibilities of developing and evaluating a digital health intervention on this and other 

platforms.   

The application of an industrial guideline (the WeChat mini-programme design guideline) 

may make the digital end product more engaging and easier to use by people. The 

combination of existing technologies and research approaches (e.g. WeChat red packet to 

deliver compensation; social network chat to practice collaborative product development; 

courier service to deliver bio-verification kits) makes the research more easily understood 

by people with no academic training.  
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Furthermore, the thesis has shown that social network platforms can support participant-

involved health intervention development. They provide a gateway for researchers to reach 

people who need health interventions and to communicate and understand these people’s 

preferences for a specific intervention. This research has demonstrated a simple and 

inexpensive approach for end-user involvement that enhances the likelihood that the final 

product will be of interest and used by the intended audience. 

With the dissemination of 5G technology, sensors, and efficiency of processors of mobile 

devices, future digital health interventions will become more and more diverse and will be 

able to serve a wider population. Different digital health interventions may be able to link 

to each other and to integrate data on an individual in a single database. Multiple devices 

(sensor and smartphone) may be synchronized to describe an individual’s health more 

precisely. As this thesis was being written, three major public telecommunications 

operators in China announced the launch of 5G services in 44 cities in China. This 

technology will continue to transform communications for millions of Chinese people, 

making the potential of digital health interventions to serve different people with different 

health needs even greater than ever before.  

Recommendations arising from the thesis 

This thesis has highlighted that further research is needed in a number of areas, including: 

(1) Exploring the comparative cessation efficacy of smoking cessation apps, compared 

to standard cessation support methods and combination support; this could be done 

in a four-way randomised trial comparing a ‘minimal support’ app with a smoking 

cessation app, with NRT support only and with a combination of cessation app and 

NRT. 

(2) Comparing different smoking cessation apps’ popularity, engagement and 

effectiveness to identify the impacts of specific elements of the apps. 

(3) Developing trialling app-based smoking cessation programmes for different 

smoking population groups in China (such as for young people who smoke or for 

women who smoke). 

(4) Undertaking qualitative research to gain a more in-depth understanding of Chinese 

smokers’ smoking behaviour, their concerns about continuing or quitting smoking, 
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understanding of smoking harms, their interest in receiving cessation advice, and 

methods to overcome barriers they may have, to use smoking cessation 

interventions. Such research could extend the work in this thesis on CPD by using 

more sophisticated analytic methods to understand end-user narratives. 

The thesis has pointed to the unprecedented reach of social media. Accordingly, the 

WeChat platform, and other social media platforms, should be explored further for the 

development of digital health products to help overcome current barriers to accessing 

evidence-based healthcare for a range of conditions. 

What next?  

Currently, the SCAMPI programme had been recognised and funded by the parent 

company of WeChat, Tencent, for the next stage of study, focusing on the optimisation of 

the programme and its evaluation. The methodology of SCAMPI programme development 

and evaluation was applied in another study for developing and evaluating a smoking 

cessation app for smokers with mental health conditions in New Zealand, with funding 

support from Ember Korowai Mental Health Foundation. As an innovative approach for 

health interventions development and evaluation, these research projects provide 

opportunities to apply and improve the methodology that has been the focus of this thesis.  
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Appendices  
Appendix 1: Search terms and search strategies in different search engines 

Search Engine: Embase 
# Searches Results Type 

1 exp smartphone/ or mobile phone/ or phone/ or iPhone/ or iOS/ or Android/ 
or smart phone/ or cell phone 27539 Advanced 

2 limit 1 to ((chinese or english) and article and journal) 15361 Advanced 
3 exp App/ or application/ or software/ or program 951558 Advanced 
4 limit 3 to ((chinese or english) and article and journal) 510138 Advanced 
5 exp Smoking/ or smoking cessation/ or quit smoking/ or stop smoking 398509 Advanced 
6 limit 5 to ((chinese or english) and article and journal) 206021 Advanced 
7 exp cigarette/ or cigarette cessation/ or tobacco/ or tobacco cessation 47368 Advanced 
8 limit 7 to ((chinese or english) and article and journal) 27557 Advanced 
9 6 or 8 224742 Advanced 
10 2 and 4 1874 Advanced 
11 9 and 10 100 Advanced 

 
Search Engine: Medline 
# Searches Results Type 
1 exp smartphone/ or mobile phone/ or phone/ or iPhone/ or iOS/ or Android/ 

or smart phone/ or cell phone 
6020 Advanced 

2 limit 1 to ((chinese or english) and article and journal)  5853 Advanced 
3 exp App/ or application/ or software/ or program 108055 Advanced 
4 limit 3 to ((chinese or english) and article and journal)  104953 Advanced 
5 exp Smoking/ or smoking cessation/ or quit smoking/ or stop smoking 22863 Advanced 
6 limit 5 to ((chinese or english) and article and journal)  21928 Advanced 
7 exp cigarette/ or cigarette cessation/ or tobacco/ or tobacco cessation 7071 Advanced 
8 limit 7 to ((chinese or english) and article and journal)  6952 Advanced 
9 6 or 8 26600 Advanced 
10 2 and 4 492 Advanced 
11 9 and 10 14 Advanced 

 
Search Engine: PsyInfo 
# Searches Results Type 
1 exp smartphone/ or mobile phone/ or phone/ or iPhone/ or iOS/ or Android/ 

or smart phone/ or cell phone 
5187 Advanced 

2 limit 1 to ((chinese or english) and article and journal)  4352 Advanced 
3 exp App/ or application/ or software/ or program 235703 Advanced 
4 limit 3 to ((chinese or english) and article and journal)  157095 Advanced 
5 exp Smoking/ or smoking cessation/ or quit smoking/ or stop smoking 13180 Advanced 
6 limit 5 to ((chinese or english) and article and journal)  11820 Advanced 
7 exp cigarette/ or cigarette cessation/ or tobacco/ or tobacco cessation 32004 Advanced 
8 limit 7 to ((chinese or english) and article and journal)  28456 Advanced 
9 6 or 8 31963 Advanced 
10 2 and 4 208 Advanced 
11 9 and 10 25 Advanced 
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Search Engine: PubMed 
# Searches Results 
1 Search (cigarette* or "cigarette cessation" or "tobacco" or "tobacco 

cessation") Filters: Journal Article; Chinese; English 
152595 

2 Search (Smok* or "smoking cessation" or "quit smoking" or "stop 
smoking") Filters: Journal Article; Chinese; English 

279124 

3 1 or 2 331084 
4 Search (App or application* or software or programme or program) Filters: Journal 

Article; Chinese; English 
2150736 

5 Search (smartphone* or "mobile phone*" or phone* or iPhone or iOS or Android or "smart 
phone*" or "cell phone*") Filters: Journal Article; Chinese; English 

63346 

6 4 and 5  16845 
7 3 and 6 616 

 
Search Engine: ProQuest Library (includes 43 databases) 
Databases list: 1. ABI/INFORM Collection; 2. ASFA: Aquatic Sciences and Fisheries Abstracts; 3. British 
Periodicals; 4. Canadian Business & Current Affairs Database; 5. Career & Technical Education 
Database: Science & Technology; 6. Career & Technical Education Database: Social Sciences; 7. 
Collection 10; 8. Collection 3; 9. Collection 3; 10. Collection 4; 11. Collection 5; 12. Collection 8; 13. 
Collection 9; 14. Consumer Health Database; 15. Criminal Justice Database; 16. Digital National 
Security Archive; 17. Dissertations & Theses @ University of Auckland; 18. Education Database; 19. 
ERIC; 20. GenderWatch; 21. Health & Medical Collection; 22. India Database: Science & Technology; 
23. India Database: Social Sciences; 24. International Bibliography of the Social Sciences (IBSS) ; 25. 
Library Science Database; 26. Linguistics and Language Behavior Abstracts (LLBA) ; 27. Linguistics 
Database; 28. Military Database; 29. Nursing & Allied Health Database; 30. PAIS Index; 31. Political 
Science Database; 32. ProQuest Dissertations & Theses Global: Social Sciences; 33. Psychology 
Database; 34. PTSDpubs; 35. Religion Database; 36. Research Library; 37. Science Database; 38. Social 
Science Database; 39. Sociological Abstracts; 40. Sociology Database; 41. Telecommunications 
Database; 42. TOXLINE; 43. Worldwide Political Science Abstracts 
Search Results 
noft(((cigarette* OR "cigarette cessation" OR "tobacco" OR "tobacco cessation") OR 
(Smok* or "smoking cessation" or "quit smoking" or "stop smoking")) AND (App or 
application* or software or programme or program) AND (smartphone* or "mobile 
phone*" or phone* or iPhone or iOS or Android or "smart phone*" or "cell phone*")) 
 
43 databases 
Source type: Scholarly Journals 
Document type: Article 
Language: Chinese, English 

366 

 
Search Engine: Scopus 
Search Results 
TITLE-ABS-KEY ( ( ( cigarette*  OR  "cigarette cessation"  OR  "tobacco"  OR  "tobacco 
cessation" )  OR  ( smok*  OR  "smoking cessation"  OR  "quit smoking"  OR  "stop 
smoking" ) )  AND  ( app  OR  application*  OR  software  OR  programme  OR  program 
)  AND  ( smartphone*  OR  "mobile phone*"  OR  phone*  OR  iphone  OR  ios  OR  
android  OR  "smart phone*"  OR  "cell phone*" ) )  AND  ( LIMIT-TO ( DOCTYPE ,  
"ar" ) )  AND  ( LIMIT-TO ( LANGUAGE ,  "English" )  OR  LIMIT-TO ( LANGUAGE 
,  "Chinese" ) ) 

742 
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Search Engine: Web of Science 
# Searches Results 
1 (TS=(cigarette* OR "cigarette cessation" OR "tobacco" OR "tobacco 

cessation")) AND LANGUAGE: (English OR Chinese) AND DOCUMENT 
TYPES: (Article) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, 
ESCI Timespan=All years 

163,865 

2 (TS=(smok* OR "smoking cessation" OR "quit smoking" OR "stop 
smoking")) AND LANGUAGE: (English OR Chinese) AND DOCUMENT 
TYPES: (Article) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, 
ESCI Timespan=All years 

248,823 
 

3 #2 OR #1 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, 
ESCI Timespan=All years 

318,241 
 

4 (TS=(App or application* or software or programme or 
program)) AND LANGUAGE: (English OR Chinese) AND DOCUMENT 
TYPES: (Article) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, 
ESCI Timespan=All years 

3,932,399 
 

5 (TS=(smartphone* or "mobile phone*" or phone* or iPhone or iOS or Android or "smart 
phone*" or "cell phone*")) AND LANGUAGE: (English OR 
Chinese) AND DOCUMENT TYPES: (Article) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, 
ESCI Timespan=All years 

76,023 
 

6 #5 AND #4 AND #3 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, 
ESCI Timespan=All years 

643 
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Appendix 2: BCTs listed by taxonomy of BCTs used in individual behavioural support for smoking cessation 
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BCT 
Codea 

Label Description 

General aspects of the interaction (R) focusing on information gathering (I) 

RI1 Assess current and past 
smoking behaviour 

Assess amount smoked, age when started, pattern of smoking 
behaviour 

RI2 Assess current readiness and 
ability to quit 

Assess current level of motivation to stop and confidence in 
success 

RI3 Assess past history of quit 
attempts 

Assess number and duration of past quit attempts and 
experiences related to these, including factors that led back to 
smoking 

RI4 Assess withdrawal symptoms Assess the presence and severity of nicotine withdrawal signs 
and symptoms 

General aspects of the interaction (R) focusing on general communication (C) 

RC1 Build general rapport Establish a positive, friendly and professional relationship with 
the smoker and foster a sense that the smoker's experiences are 
understood 

RC2 Elicit and answer questions Prompt questions from the smoker and answer clearly and 
accurately 

RC3 Explain the purpose of CO 
monitoring 

Explain to the smoker the reasons for measuring CO at 
different time points, e.g. before and after the quit date 

RC4 Explain expectations regarding 
treatment programme 

Explain to the smoker the treatment programme, what it 
involves, the active ingredients and what it requires of the 
smoker 

RC5 Offer/direct towards appropriate 
written materials 

Distinguish what are, and are not, appropriate written materials 
and offer/direct clients to these in ways that promote their 
effective use 

RC6 Provide information on 
withdrawal symptoms 

Describe to smokers what are, and are not, nicotine withdrawal 
symptoms, how common they are, how long they typically last, 
what causes them and what can be done to alleviate them 

RC7 Use reflective listening Adopt a style of interaction that involves listening carefully to 
the smoker and where appropriate reflecting back to the smoker 
key elements of what s/he is saying 

RC8 Elicit client views Prompt the client to give views on smoking, smoking cessation 
and any aspects of the behavioural support programme 

RC9 Summarise information/confirm 
client decisions 

Provide a summary of information exchanged and establish a 
clear confirmation of decisions made and commitments entered 
into 

RC10 Provide reassurance Give general reassurance to the smoker that his/her experiences 
are normal and time limited, and provide positive expectations 
of success based on experience with other smokers in the same 
situation 

 
A BCT code is based on a function that the BCT performs; B focuses specifically on behaviour change, 
A focuses on promoting adjunctive activity, R relates to general aspects of the interaction, M focuses on 
addressing motivation, S focuses on maximising self-regulatory capacity or skills, D refers to 
development of intervention, I refers to information gathering, and C refers to general communication. 
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Appendix 3: Development questionnaire 1 

 
1. Your year of birth is: 
1974 ~ 1993  
 
2. Please select the city you currently live in: 
 
3. Your current occupation is: 

 Student 
 Businessman 
 Researcher 
 Engineer 
 Technician 
 Government Worker 
 Other (Please specify) 

 
4. Your current marital status is: 

 Single 
 In a relationship 
 Married 
 Divorced 

 
5. You have ____ child/children 

 None 
 One 
 Two 
 More than 2 

 
6. You started smoking when you were 

 Under 18 
 18~25 years 
 26~30 years 
 31~40 years 
 41~44 years 

 
7. Have you tried to quit smoking? 

 Yes (to Question 8) 
 No (to Question 10) 

 
8. How many times have you tried to quit smoking? 

 Once 
 Twice 
 Three times 
 Four times 
 Five times 
 More than 5 times 

 
9. The longest time you had stopped smoking lasted for ____month(s) 

 Less than 1 month (please specify how many days) 
 1-3 months 
 4-6 months 
 7-9 months 
 10-12 months 
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 More than 12 months 
 
10. Are you a daily smoker? 

 Yes (to Question 12) 
 No (to Question 11) 

 
11. How often do you smoke? 

 Once every two days 
 Once every three days 
 Once every four days 
 Once every five days 
 Once every six days 
 Once every seven days 

 
12. On average, how many cigarettes you smoke per day? 

 1-5 stick(s) 
 6-10 sticks 
 11-15 sticks 
 16-20 sticks 
 21-25 sticks 
 26-30 sticks 
 31-35 sticks 
 36-40 sticks 
 More than 40 sticks 

 
13. Please select your preferred cigarettes. 

 China made 
 Imported 

 
14. Please select the type of cigarettes you usually smoke. 

 Manufactured cigarettes 
 Roll-your-own cigarettes 
 Tobacco leaf with traditional devices 
 Others 

 
15. Have you ever used / currently using any stop smoking apps? 

 Yes (to Question 16) 
 No (to Question 18) 

 
16. Please list the stop smoking apps you have ever used? 
 
17. How useful do you think were the stop smoking apps you have used / currently using? 

 Not useful at all 
 Not very useful 
 Neither useful nor not useful 
 Fairly useful 
 Very useful 

 
18. Why do you not use mobile stop smoking apps (MCQ)  

 Never thought about it 
 Did not know mobile smoking cessation apps were available  
 Do not feel mobile smoking cessation apps are useful 
 Other reasons (never smoking in routine) 
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19. What would be the main reasons for you to use a smoking cessation app? (MCQ) 
 To know more about the harms from smoking 
 To cut down the number of cigarettes I smoke 
 To quit smoking completely 
 To save money I currently spend on cigarettes 
 For my family’s health 
 Other reasons 

 
20. Please identify the main factors that usually trigger you to smoke (MCQ)  

 In social situations (in workplace or business situations with friends, colleagues, etc.)  
 After a meal 
 Feeling depressed or down in mood 
 Feeling positive or happy 
 Feeling stressed or anxious  
 Feeling tired 
 During entertainment (e.g. playing cards, Majiang, watching sports, etc.)  
 Reading or Writing 
 When alone 
 When drinking alcohol 
 Other situations 

 
21. Please identify the main factors that could motivate you to quit smoking/use a stop smoking app. (MCQ)  

 Personal health concerns  
 Family health concerns  
 High cost of cigarettes 
 Family pressure (wife/children stop you smoke)  
 Advice and examples from family / friends  
 Advice from doctors or other health professionals  
 Restrictions on smoking (in the workplace, on public transportation, at home) 
 Social stigma of smoking  
 Do not want child/children growing up with smoking  
 Others 

 
22. Please identify factors that may prevent you from trying to quit smoking successfully. (MCQ)  

 Exposure to triggering conditions (e.g. given a gift of cigarettes by someone) 
 Lack of knowledge of the risk of harms to my health from smoking  
 Lack of knowledge about how to cope with craving and other withdrawal symptoms  
 Lack of knowledge of the government laws and policies related to tobacco control  
 I enjoy smoking  
 It is too much of a habit, so it is hard to stop smoking  
 I Do not have any other methods to deal with unwanted emotions  
 Others 

 
23. Please identify the functions that you think a smoking cessation app should have (MCQ)  

 Calculator: Tracks dollars saved, and health benefits accrued over time since quitting 
 Calendar: Tracks days until and after the quit date   
 Game: Provide games to distract your craving 
 Practical tools: Use hypnosis/meditation techniques to stop smoking 
 Informational: Provide information on quitting smoking 
 Health tester: Help you to test your health conditions (lung, heart, oesophagus and other 

organs’ health levels) 
 Rationing: limits the numbers of cigarettes and / or the time in which cigarettes could be 

smoked 
 Planning: Helps you to design and implement a quitting plan     
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 Social network: Provides a social network with other smokers who want to quit for sharing  
 Notification: quitting experience, health professionals will also provide quitting advice in 

this network 
 Notifying: Notifies your quitting plan and progress 
 GPS function: Reminds you whether you are at tobacco control areas 
 Others 
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Appendix 4: Development questionnaire 2 

 
1. Do you feel the app is interesting? 

 Not interesting at all 
 Mostly uninteresting 
 OK, would like to use for a brief time (< 5 minutes) 
 Moderately interesting; would like to use 5-10 minutes 
 Very interesting, would like to use repeatedly 

 
2. Please let us know if the app will attract Chinese smokers (content, design and functions)? 

 Not at all 
 Maybe not 
 Not sure 
 Maybe yes     
 Of course, yes 

 
3. Do you think the current prototype of the smoking cessation app has functions suitable to you? 

 Not suitable at all  
 Partly not suitable 
 Neither suitable nor not suitable 
 Mostly suitable 
 Completely suitable   

 
4. Do you feel the description of the app is easy to understand (including its icons, menu and instructions)? 

 Not understandable or followable at all 
 Somewhat not understandable and followable (takes me more than half an hour to understand 

and follow) 
 Somewhat understandable and followable (takes me 15 minutes to half an hour to understand 

and follow 
 Easy to understand and follow (takes me 5 to 15 minutes to understand and follow) 
 The app is very intuitive (I Do not need to spend any time to understand and follow) 

 
5. Do you think the flow of the app makes sense (the transitions between functions or interfaces are clear and 
logical)? 

 Very unclear (I cannot see any logic at all) 
 Somewhat unclear (takes me more than half an hour to understand the logic) 
 Somewhat clear (takes me 15 minutes to half an hour to understand the logic) 
 Clear (takes me 5 to 15 mins to understand the logic) 
 Very clear (I Do not need to spend any time to understand the logic) 

 
6. Do you feel the app prototype has the visually appropriate layout (including the size and location of icons, 
buttons and menu)? 

 The layout is very bad, cannot understand at all 
 The layout is somewhat bad, it’s very hard to understand     
 The layout is neither bad nor good 
 The layout is somewhat good, able to understand   
 The layout is very good, lean and intuitive, can be understood easily 

 
7. How well does the app look? 

 Very bad, unpleasant to look at, poorly designed, clashing, mismatched colours     
 Somewhat bad, poorly designed, bad use of colour, visually boring 
 Neither pleasant nor unpleasant 
 Somewhat good, pleasant, seamless graphics, consistent and professionally designed 
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 Very good, beautiful, very attractive, memorable, stand out, use of colour enhances app 
features/menus 

 
8. Would you recommend this app to others? 

 Not at all, I would not recommend this app to anyone 
 Mostly not, there are very few people I would recommend this app to 
 Not sure 
 Mostly yes, there are many people I would recommend this app to 
 Definitely, I would recommend this app to everyone 

 
9. Will you use this app in the next year (about how many times)? 

 None 
 1-2 time(s) 
 3-10 times 
 11-50 times 
 more than 50 times 

 
10. Would you willing to pay for using this app? 

 Definitely not 
 Very unlikely 
 Possibly 
 Very likely 
 Definitely yes   

 
11. Please rate this app. 

 1 (worst) 
 2 
 3 
 4 
 5 (best) 

 
12. Please rank the app based on your perception of its effectiveness (1 represent strongly disagree, 5 
represent strongly agree) 

Questions 1 2 3 4 5 Average 
This app has increased my awareness of the importance 
of quitting smoking 

      

This app has increased my knowledge/understanding of 
the need of quitting smoking 

      

The app has positively changed my attitudes toward 
quitting smoking 

      

The app has increased my intentions to stop smoking       
This app would encourage me to seek further help to quit 
smoking (if I needed it) 

      

 
13. Do you have any further comments about the app, please specify
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Appendix 5: Screenshots of different functions and QR-codes of the SCAMPI programme 

 
 

   

Menu of SCAMPI programme Interface to make smoking 
cessation plan 

Interface to enter daily cigarette 
consumption 

Calculator to record money saved from 
stopping smoking 
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Interface of ranking board Interface about sending users 
information of smoking harms 

Instant message to support user who 
have smoking urge 

Interface provides standard test to users 
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Calendar to record smoking 
cessation progress 

Interface of providing group 
supports 

QR-code to SCAMPI mini-programme QR-code to SCAMPI official account 
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Appendix 6: UI and UX of the beta version of the SCAMPI programme 
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Appendix 7: Ethical approvals 

 
 

Research Office
Post–Award Support Services

The University of Auckland
Private Bag 92019
Auckland, New Zealand

Level 10, 49 Symonds Street
Telephone: 64 9 373 7599
Extension: 83711
Facsimile: 64 9 373 7432
ro-ethics@auckland.ac.nz

UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE (UAHPEC)

21-Dec-2018

MEMORANDUM TO:

Prof Christopher Bullen
Population Health

Re: Request for change of Ethics Approval (Our Ref. 021649): Amendments Approved

The Committee considered your request for change for your study entitled SCAMPI – Smoking Cessation
App for (Chinese) Male Smokers: Randomised Controlled Trial and approval was granted for the following
amendments on 21-Dec-2018.

The Committee approved the following amendments:

1. To down-size from a full randomised controlled trial (RCT) to a pilot RCT.

2. Sample size: The sample size of the proposed research to be reduced from 320 participants to the number of
participants that can be recruited within 4 weeks.

3. Duration of the study: the updated study period to be shorten from 12 weeks to 6 weeks.

4. Data collection: In order to improve the validity and reliability of the study outcome of "participants' smoking
abstinence", to ask participants who claim to be "quitters" at the end of the pilot trial to do a saliva cotinine test
to measure the nicotine level and so verify their self-report. Participants to submit their cotinine test results by
taking a photograph or short video of the test paper and sending the image file through the social network
platform to the research team to assess the result.

NOTE:
CF: 4th bullet point (about requested to complete cotinine test: Please change 'will' to 'may' (because not all
your participants will be asked to do this only the quitters).

The expiry date for this approval is 16-Jul-2021.

If the project changes significantly you are required to resubmit a new application to the Committee for further
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consideration.

In order that an up-to-date record can be maintained, it would be appreciated if you could notify the Committee
once your study is completed.

The Chair and the members of the Committee would be happy to discuss general matters relating to ethics
approvals. If you wish to do so, please contact the UAHPEC Ethics Administrators at ro-ethics@auckland.ac.nz
in the first instance.

Please quote reference number 021649 on all communications with the UAHPEC regarding this application.

(This is a computer generated letter. No signature required.)

UAHPEC Administrators
University of Auckland Human Participants Ethics Committee

c.c. Head of Department / School, Population Health
      Assoc Prof Elsie Ho
      Mr Jinsong Chen
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Appendix 8: Informed consent form 

Register and participate in the SCAMPI study 

Hello, this is a research project run by Tencent and the University of Auckland. The main intention of this 
study is to identify the preliminary effectiveness of the SCAMPI programme (a smoking cessation 
intervention) through a pilot randomised controlled trial. This study will focus on male smokers only.  

Suppose you meet the participant’s requirements, welcome to be one of the study participants. Your 
compensation for participation will be released as WeChat Red Packet on a weekly basis.  

Note: 
1. Please send “complete” to the SCAMPI official account “NIHISCAMPI” after you are finishing the 
register questionnaire, or your questionnaire will be deleted. 
2. Please Do not change your WeChat account name during the trial period, or please inform the SCAMPI 
official account “NIHISCAMPI” if you want to change your WeChat account name.  

Participants requirements:  

-  Chinese male smokers aged 25 to 44 years  
-  Have a strong intention to quit smoking  

Your involvement:  

-  Fill questionnaire  
-  Using the SCAMPI programme  
-  Receiving quitting information  
-  Providing smoking status to receive red packet compensation (once a week, total value ¥35 RMB) 
-  Out of lab saliva testing (you will be requested to provide a photograph or shot video)  
-  Fill an end-of-trial questionnaire  

Safety and information:  

We do not anticipate any risks to participants in this project. However, if you experience discomfort, please 
contact: 
Zhejiang University Centre for Tobacco Control Research 
Address: No.25 Zijing Gang Campus, Zhejiang University  
Contact: 0571-88208219 
Website: www.tfcampuschina.com 
All information collected from this project will not contain any identifying information. If any, they will be 
anonymised. When the results of this project are written up or reported in any context, no material that 
could personally identify you will be used.  

WeChat red packet (compensation):  

You will receive ¥35 RMB as participation compensation of the trial. Your compensation will be delivered 
in the form of WeChat red packet each time after you provide information to the requested e-questionnaire. 
Your answers to the e-questionnaire will have no impact on the red packet you receive.  

Project results:  
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The project will be run over a period until April 2019. We anticipate that the results will be available and 
published in relevant academic journals. We will also provide a link to the publication for reviewing and 
reading on the SCAMPI official account.  

Contact:  

Jinsong Chen 
PhD candidate, 
National Institute for Health Innovation, The University of Auckland 
Email: jinsong.chen@auckland.ac.nz 
This project had been approved by: 
The University of Auckland Human Participants Ethics Committee (Reference No.: 021649) Email: ro-
ethics@auckland.ac.nz  
The Zhejiang University School of Population Health Medical Ethics Committee (Reference No.: 
ZGL201801 - 2)  

Terms and conditions:  

(you can take a screenshot to save the information in this form)  

- I agree to participate in this project 
- I have been informed that I can withdraw from the project by anytime I want without any reasons (by then 
except already saved information, all my participation information will be deleted (although you will lose 
your opportunity to receive your participating compensation) 
- I realise I will be asked about my smoking status (in a weekly basis) and information related to my 
smoking behaviour 
- I know all information about my identity will not be collected or published  

Note: 
This project is run by the National Institute of Health Innovation, which is responding to all legal 
responsibility. Tencent is not the organiser nor operator. Tencent will not take any legal responsibility in 
regards to this project.  

1. I had read and understood all information about the study. I agree to take part in this research project.  

Agree  

Disagree   

mailto:ro-ethics@auckland.ac.nz
mailto:ro-ethics@auckland.ac.nz
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Appendix 9: Registration questionnaire 

 
1. Please identify your gender  

 Male  
 Female (sorry you did not meet the participant inclusion criteria, you will not be able to take part 

in this project, thanks for your support) 
 
2. Which age groups do you belong in?  

 0-24 (sorry you did not meet the participant inclusion criteria, you will not be able to take part in 
this project, thanks for your support) 

 25-44 
 45-64 (sorry you did not meet the participant inclusion criteria, you will not be able to take part in 

this project, thanks for your support) 
 65+ (sorry you did not meet the participant inclusion criteria, you will not be able to take part in 

this project, thanks for your support) 
 
3. Are you a current smoker?  

 Yes  
 No (sorry you did not meet the participant inclusion criteria, you will not be able to take part in this 

project, thanks for your support) 
 
4. Do you currently receiving any type of smoking cessation services  

 Yes (sorry you did not meet the participant inclusion criteria, you will not be able to take part in 
this project, thanks for your support) 

 No  
 
5. Please identify your willingness to quit smoking  

 1 (totally unwilling to quit) 
 2 
 3 
 4 
 5 (strongly willing to quit)  

 
6. You started smoking when you were 

 Under 18 
 18~25 years 
 26~30 years 
 31~40 years 
 41~44 years 

 
7. Are you a daily smoker? 

 Yes (to Question 8) 
 No (to Question 9) 

 
8. On average, how many cigarettes you smoke per day? (to question 10) 

 1-5 stick(s) 
 6-10 sticks 
 11-15 sticks 
 16-20 sticks 
 21-25 sticks 
 26-30 sticks 
 31-35 sticks 
 36-40 sticks 
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 More than 40 sticks 
 
9. How often do you smoke? 

 Once every two days 
 Once every three days 
 Once every four days 
 Once every five days 
 Once every six days 
 Once every seven days 

 
10. Have you tried to quit smoking? 

 Yes (to Question 12) 
 No (to Question 17) 

 
11. How many times have you tried to quit smoking? 

 Once 
 Twice 
 Three times 
 Four times 
 Five times 
 More than 5 times 

 
12. The longest time you had stopped smoking lasted for ____month(s) 

 Less than 1 month (please specify how many days) 
 1-3 months 
 4-6 months 
 7-9 months 
 10-12 months 
 More than 12 months 

 
13. Have you ever used any stop smoking apps? 

 Yes (to Question 16) 
 No (to Question 18) 

 
14. Which types of the following smoking cessation service had you ever received? (MCQ) 

 Smoking cessation clinic  
 QuitLine 
 Smoking cessation medication 
 Smoking cessation text messaging services  
 Smoking cessation apps  
 Other (please specify)  

 
15. Do you think the smoking cessation services you received are helpful?  

 1 not helpful at all 
 2 
 3 
 4 
 5 very helpful  

 
16. Why Do not you use smoking cessation services (MCQ)  

 Did not know mobile smoking cessation apps were available 
 Do not feel mobile smoking cessation apps are useful 
 Never thought about it 
 Other reasons (please specify) 
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17. Please identify the main factors that usually trigger you to smoke (MCQ)  

 In social situations (in workplace or business situations with friends, colleagues, etc.)  
 At (or after) a meal 
 Feeling depressed or down in mood 
 Feeling positive or happy 
 Feeling stressed or anxious  
 Feeling tired 
 During entertainment (e.g. playing cards, Majiang, watching sports, etc.)  
 Reading or Writing 
 At work 
 When alone 
 When drinking alcohol 
 Other situations 

 
18. Please identify the main factors that could motivate you to quit. (MCQ)  

 Personal health concerns  
 Family health concerns  
 High cost of cigarettes 
 Advice and examples from family/friends  
 Advice from doctors or other health professionals  
 Restrictions on smoking (in the workplace, on public transportation, at home) 
 Social stigma of smoking  
 Do not want child/children growing up with smoking  
 Others (please specify)  

 
19. Your year of birth is: 
1974 ~ 1993  
 
20. Please select the city you currently live in: 
 
21. Your current occupation is: 

 Student 
 Government worker 
 Businessman (office worker)  
 Professional (doctor/lawyer/journalist/teacher etc.) 
 Worker (factory worker/labour worker etc.) 
 Sales and services  
 Self-business owner 
 Freelancer  
 Farmer 
 Retired  
 Unemployed  
 Other (Please specify) 

 
22. Your current marital status is: 

 Single 
 In a relationship 
 Married 

 
23. Do you have child/children 

 Yes 
 No 
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Appendix 10: End-of-trial questionnaire 

 
1. Do you feel the programme is interesting? 

 Not interesting at all 
 Mostly uninteresting 
 OK, would like to use for a brief time (< 5 minutes) 
 Moderately interesting; would like to use 5-10 minutes 
 Very interesting, would like to use repeatedly 

 
2. Please let us know if the programme will attract Chinese smokers (content, design and functions)? 

 Not at all 
 Maybe not 
 Not sure 
 Maybe yes     
 Of course, yes 

 
3. Do you think the current smoking cessation programme has functions suitable for you? 

 Not suitable at all  
 Partly not suitable 
 Neither suitable nor not suitable 
 Mostly suitable 
 Completely suitable   

 
4. Do you feel the description of the programme is easy to understand (including its icons, menu and 
instructions)? 

 Not understandable or followable at all 
 Somewhat not understandable and followable (takes me more than half an hour to understand 

and follow) 
 Somewhat understandable and followable (takes me 15 minutes to half an hour to understand 

and follow 
 Easy to understand and follow (takes me 5 to 15 minutes to understand and follow) 
 The programme is very intuitive (I Do not need to spend any time to understand and follow) 

 
5. Do you think the flow of the programme makes sense (the transitions between functions or interfaces are 
clear and logical)? 

 Very unclear (I cannot see any logic at all) 
 Somewhat unclear (takes me more than half an hour to understand the logic) 
 Somewhat clear (takes me 15 minutes to half an hour to understand the logic) 
 Clear (takes me 5 to 15 mins to understand the logic) 
 Very clear (I Do not need to spend any time to understand the logic) 

 
6. Do you feel the programme has the visually programme appropriate layout (including the size and location 
of icons, buttons and menu)? 

 The layout is very bad, cannot understand at all 
 The layout is somewhat bad, it’s very hard to understand 
 The layout is neither bad nor good 
 The layout is somewhat good, able to understand   
 The layout is very good, lean and intuitive, can be understood easily 

 
7. How good does the programme look? 

 Very bad, unpleasant to look at, poorly designed, clashing, mismatched colours     
 Somewhat bad, poorly designed, bad use of colour, visually boring 
 Neither pleasant nor unpleasant 
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 Somewhat good, pleasant, seamless graphics, consistent and professionally designed 
 Very good, beautiful, very attractive, memorable, stand out, use of colour enhances 

programme features/menus 
 
8. Would you recommend this programme to others? 

 Not at all, I would not recommend this programme to anyone 
 Mostly not, there are very few people I would recommend this programme to 
 Not sure 
 Mostly yes, there are many people I would recommend this programme to 
 Definitely, I would recommend this programme to everyone 

 
9. Will you use this programme in the next year (about how many times)? 

 None 
 1-2 time(s) 
 3-10 times 
 11-50 times 
 more than 50 times 

 
10. Would you willing to pay for using this programme? 

 Definitely not 
 Very unlikely 
 Possibly 
 Very likely 
 Definitely yes   

 
11. Please rate this programme. 

 1 (worst) 
 2 
 3 
 4 
 5 (best) 

 
12. Please rank the programme based on your perception of its effectiveness (1 represent strongly disagree, 
5 represent strongly agree) 

Questions 1 2 3 4 5 
This programme has increased my awareness of the 
importance of quitting smoking 

     

This programme has increased my 
knowledge/understanding of the need of quitting 
smoking 

     

The programme has positively changed my attitudes 
toward quitting smoking 

     

The programme has increased my intentions to stop 
smoking 

     

This programme would encourage me to seek further 
help to quit smoking (if I needed it) 

     

 
13. Do you have any further comments about the programme, please specify 
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Appendix 11: SCAMPI OA posts throughout the trial 

Post Title (date)  Responses  
There are about 7,000 chemical components in tobacco, 69 of them are carcinogenic?! 
(30/01) 

8 reads 

Why can’t you stop smoking? (31/01) 18 reads 
China is one of the countries suffering the most from tobacco (rewarded questionnaire) 
(01/02) 

35 reads 

Who smoked the most? (04/02) 26 reads 
First-hand smoke, second-hand smoke, and third-hand smoke? (06/02) 16 reads  
There are 69 carcinogens in tobacco smoke, how harmful is second-hand smoke?  (07/02) 6 reads 
Hey bro, do you know what tobacco dependence is (08/02)  15 reads  
Let’s evaluate the level of your tobacco dependence~ (09/02)  18 reads 
The information in this post may cause discomfort; please be careful when you tap in!! 
(10/02) 

12 reads  

What is Chronic Obstructive Pulmonary Disease (COPD)? (rewarded questionnaire) (11/02) 29 reads 
Not swallowing the smoke, smoking is harmless?  (12/02) 6 reads 
Shocking! About 60% of Chinese smokers Do not know that smoking causes stroke and 
different types of cardiovascular diseases! (13/02)  

3 reads  

Smoking cessation is highly relevant to your sexual life (rewarded questionnaire) (14/02) 27 reads 
The continuation of life is suffering (15/02)  11 reads 
The truth that tobacco company won’t tell you (16/02) 6 reads 
What is even more harmful than smoking alone? (17/02)  5 reads 
Smoking to lose weight is a lie (18/02) 5 reads 
Will non-addictive smoking be still harmful to your health? (19/02)   6 reads 
If I fail to quit smoking, will my addiction to tobacco even stronger? (20/02) 12 reads  
Will it be abnormal that I feel uncomfortable and sick after quitting smoking? (rewarded 
questionnaire) (21/02) 

26 reads 

If I am too late to quit smoking, I should just enjoy smoking. (22/02)  10 reads 
If people around me are all smoking, quitting smoking will be unnecessary, since I will keep 
inhaling second-hand smoke (23/02) 

13 reads 

Do not be tricked by the “refreshing feeling” after smoking (24/02) 14 reads  
Do you have the habit of smoking in the bathroom? (25/02) 11 reads 
Low tar and healthy cigarettes are both lies! Do you still be tricked? (26/02)  6 reads 
Tobacco dependence is not a habit but a disease! (27/02)  14 reads  
Smoking can relax, relief pressure and fatigue? (rewarded questionnaire) (28/02)  33 reads 
Chinese smokers are hard to quit smoking because smoking and gifting cigarettes had 
become part of the culture? (01/03) 

10 reads 

Do low tar and low nicotine cigarettes have less harm to smokers? (02/03) 12 reads  
Will smoking contribute to economic development and GDP increase? (03/03) 14 reads 
What are “herbal” cigarettes? (04/03) 8 reads 
Will filter of cigarettes reduce the harm of smoking? (05/03)  10 reads 
Three tips to help you successfully quit smoking (06/03)  11 reads  
What can you do when you are facing troubles of quitting smoking? (rewarded questionnaire) 
(07/03) 

30 reads 

Will smoking harm be reduced by technology development (08/03)  5 reads 
Consistency is important for smoking cessation (09/03)  9 reads 
Smoker’s lung is like preserved meat that is harder to rot (10/03) 9 reads 
A cigarette after a meal, makes you have a happy life (11/03) 7 reads 
WRONG: smoking can make you feel refreshed and improve your sexual function (12/03)  7 reads  
A letter for people who want to quit smoking (13/03)  16 reads  

  

https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484006&idx=1&sn=bdf308f29cc6e96cc2a50412382e1bc9&chksm=fe116b0cc966e21a980334aa2b9003cd4f1a703f9fef089eea64e68123c2dc294d78c7c2adb1&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484014&idx=1&sn=fbe23c1e0ac7275f3d0500a20d01e0eb&chksm=fe116b04c966e21226b9ef615ebf92f61a07eac1e4fda868bb3d21402bf679a2a1bd33da7b62&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484044&idx=1&sn=c6a776970c49b69fa3a4c6acbccb1089&chksm=fe116be6c966e2f040addee8e3030635b23a8fe47cce9dc15c6c9d5568af46292dd05ed68224&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484045&idx=1&sn=020e5ae64eefec5507b74dc7e2e51fd1&chksm=fe116be7c966e2f127bcd17ee683436b42ce5fe91b5fafcd6d2f541770eb2fdb82f18f74c270&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484046&idx=1&sn=c7f4390967576a03c0d4d067ed3aa31b&chksm=fe116be4c966e2f266b5e73297b93dea9ef6e367ddcd970ae415367b18eb98ea846ff343d27f&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484048&idx=1&sn=f6735b10850f6adbabb507131b989f9a&chksm=fe116bfac966e2ecd68b4c9c11e58fcfa7693e4cece3bf0571591eb8ea611232123241e000cf&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484051&idx=1&sn=0a14981230901133709a1476d0497582&chksm=fe116bf9c966e2ef000e93572ee3898560f4dbc4de975f746001cb2058771efae7228d986d79&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484052&idx=1&sn=d99e944ca14fba3f2198e66646b98121&chksm=fe116bfec966e2e8c158ae67b1a9d045d652dd6f9ba9b1a4b00ac23139615fb65cb075d80f47&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484053&idx=1&sn=6322dab43ff81a65cc34b812706b34aa&chksm=fe116bffc966e2e9cf63811262e060f8c039e9b68dc638eb2b2c34adccb4df03af4c25553f73&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484055&idx=1&sn=977803c0a9243ee910113dc8d63c3ba3&chksm=fe116bfdc966e2eb178056b05303c1d5139ed74b4b39b8553aa039689fa7cb24f18dabf27a2a&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484069&idx=1&sn=7da5b329aa4a64b93387bd1d5387e38d&chksm=fe116bcfc966e2d9778f279ee081d3e329f8f2dcfa17e46942aaba1ad5915eb8ddfdc77e9f22&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484070&idx=1&sn=19042f223ba019a6b4788a7a6d790057&chksm=fe116bccc966e2da5d2e1cdaed13ebc16f9a1d91efc2d521a02e4e24e2a9a8c140797d3b46f5&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484070&idx=1&sn=19042f223ba019a6b4788a7a6d790057&chksm=fe116bccc966e2da5d2e1cdaed13ebc16f9a1d91efc2d521a02e4e24e2a9a8c140797d3b46f5&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484072&idx=1&sn=bc79dd24ac4a378a50336c682a09cedf&chksm=fe116bc2c966e2d46eeb45085ed2a93b67b7c0360bcab2221a2d14d77ff727d15ee958bbd6f1&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484073&idx=1&sn=61773af3e3fe9f58ef9cdbe4d9941828&chksm=fe116bc3c966e2d528f1297b62d3063bf35961b72c31e0a84d3803d71e231109d41a5fbc0274&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484079&idx=1&sn=a21e08b475f506472fb0812d0376e202&chksm=fe116bc5c966e2d3ae8b956f7bf13f2456fcd58015cf5d3d39669828eba01fa39ac5385c9e1a&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484085&idx=1&sn=3ffcc036e576bd976b45f2f0d5823667&chksm=fe116bdfc966e2c987a07284093d351c001784da054f198de3babf6f4b37c3e551413f2ece2b&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484091&idx=1&sn=a1c824ec47d9bde1b0cf4f76f6e61d6a&chksm=fe116bd1c966e2c73cb7d5b2c036bafdcdd4336859be47cb2770e1a6541b683a1a844989adfe&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484096&idx=1&sn=809370225e2603274fc8d227657627d4&chksm=fe116baac966e2bc2812392410dc6f4044c1ac0b7cf606b0c2201323a9463cf74d09774da51f&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484108&idx=1&sn=50b1a279f16fb25d95f8332a4424c4bc&chksm=fe116ba6c966e2b0bbefda95ae15327f50ba8d8ddb81038c831e59ee02887501a537979ed798&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484119&idx=1&sn=8b644a3a5be060d90208c1f284614ef5&chksm=fe116bbdc966e2ab98bea4e25d0170cbd2f2b9b7e4fddffd555818c8568e90c26d0ae2b60819&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484119&idx=1&sn=8b644a3a5be060d90208c1f284614ef5&chksm=fe116bbdc966e2ab98bea4e25d0170cbd2f2b9b7e4fddffd555818c8568e90c26d0ae2b60819&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484127&idx=1&sn=bee64dca0c886dd0f9c37c7510db7bc5&chksm=fe116bb5c966e2a327ef2cd45d6ac7556a71a423dc105f7be93c387e8cff7c6da6553131d913&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484135&idx=1&sn=c6ac6f796d2b15a3039577569a561a7e&chksm=fe116b8dc966e29b0ff6f634eb2b6e8eaf201db4c815e0635c44c49f3d1a4446429cfb33e4bb&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484135&idx=1&sn=c6ac6f796d2b15a3039577569a561a7e&chksm=fe116b8dc966e29b0ff6f634eb2b6e8eaf201db4c815e0635c44c49f3d1a4446429cfb33e4bb&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484146&idx=1&sn=8cf37c4f4bba460592fbc1a6cc6ae5c1&chksm=fe116b98c966e28e6536a2badee9b4378a55b803be7f97702f5698c67dc38d006381c3fe30eb&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484151&idx=1&sn=a2875a7064fcea734f53909526d55712&chksm=fe116b9dc966e28bcf5a79a32c5d5e0b3659a8475be92b6d3def986349912f817b0d9ddffc5b&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484160&idx=1&sn=1905b9628fdd5252b1a73eab1e154685&chksm=fe116a6ac966e37cc34dcf8d33a3f67c611489b5aa21d0ff7b487d2cc01771f84871321838db&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484166&idx=1&sn=316322ab739f306a448c1da66725657b&chksm=fe116a6cc966e37a576c42525b5b32159f877d0c40c4e3ce4c69294eb350a5a20eb6462a55e2&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484172&idx=1&sn=c98c0a6b162c64bba19bea66b53a86ff&chksm=fe116a66c966e370cf5d4ab09040d6a6b617e1da3adbf148396bd59c0469bf22bc8e02880099&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484178&idx=1&sn=71538f93c127af709ba2fcc839bbc066&chksm=fe116a78c966e36e5344205b9c2c197159bb826d97628ec07f8157863c9e8fd95560c47563ea&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484178&idx=1&sn=71538f93c127af709ba2fcc839bbc066&chksm=fe116a78c966e36e5344205b9c2c197159bb826d97628ec07f8157863c9e8fd95560c47563ea&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484189&idx=1&sn=168d02ed758e56c50c1a14eff2c5de82&chksm=fe116a77c966e361111f7a71306a858bd875964fe444e6ca610e09d15341a5f4b8e6e9f8400a&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484195&idx=1&sn=b3b99b1da802aaa11dccf2e1209f6f12&chksm=fe116a49c966e35f4d733a0c4c709cd1f909f05ca86e844105b3286d8805578e2ce2f0b1b21c&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484201&idx=1&sn=6159222890ec165be96797188c83c356&chksm=fe116a43c966e35591d92ce29db56efb863df9a8a08978bcfe462d6221d30b5c0dbca31af194&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484209&idx=1&sn=2ff4497dab20b1ff69624a81eae79096&chksm=fe116a5bc966e34d2694fe08b32ba441232149a3de8c9bb138e7d91ff13b6b87dbd8ff6158bd&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484214&idx=1&sn=2f8c1a647b133d6d662b4180374f95c8&chksm=fe116a5cc966e34a772538d3964226043be413b9e58aea564326308d4a1f28083a25b66b4049&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484221&idx=1&sn=81f30778d40b9fb5893948814f2ac476&chksm=fe116a57c966e3411dfc8561a73743c48261720b072549bca6ac746e4e256888a1e4fcfe8392&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484230&idx=1&sn=3bc72362e753d1871d6cbcf908dcdc92&chksm=fe116a2cc966e33ab1178de3f0bfcabc49a0a510eed6bd3a1ea899133c3ebf413b024b6be47f&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484236&idx=1&sn=8403c9273f7e695cbe755053a60a827f&chksm=fe116a26c966e330b7e16b4722c6c4f3f3baac7d99fbfdf06c70223f2898c0e2c28b5cef9d90&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484244&idx=1&sn=41e077d58c0c8b3318d8f63d8dc9f22c&chksm=fe116a3ec966e328b4a73d595036a206b8b9e853a918b5003f2708892b8fd54aff2b8bc29ef6&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484256&idx=1&sn=a514fd2132c8c584edb7904523d01318&chksm=fe116a0ac966e31ce09e182d88ea7c8e567ea778a574ca7f14924fba778221f0142d8018333e&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484264&idx=1&sn=b2ae28010bed854b07aea6a541179f71&chksm=fe116a02c966e31494fc79fd6d717416291c4c233b5b5b97b422504ba7cb3231261cbffcf914&token=828545270&lang=zh_CN#rd
https://mp.weixin.qq.com/s?__biz=MzU5MzQ2MTI1Mw==&mid=2247484270&idx=1&sn=1309994f72cf9c2551e885b273b362d4&chksm=fe116a04c966e312db80dcd79ccc056bb5b0412e5550b6e5f8ad614398bebef401d601cf54d5&token=828545270&lang=zh_CN#rd
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