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Abstract 

The provision of smoking cessation services should be prioritised in all cardiovascular 

disease settings, particularly within cardiac rehabilitation (CR). In the local scenario, there 

are opportunities for a focus on a pharmacist contribution in smoking cessation 

interventions in CR. The aim of this study was to develop a pharmacist contribution in 

post-hospitalisation CR and to evaluate outcomes. 

An educational smoking cessation intervention was developed and implemented during the 

initial assessment session of the CR programme for active smokers and those who quit 

smoking post-cardiac event. Patients were counselled on posology of smoking cessation 

pharmacotherapy suggested by CR nurses and provided with pamphlets developed by the 

‘Health Promotion & Disease Prevention Directorate’. Telephone follow-up was 

undertaken after 3, 6, and 12 months. Descriptive statistics were undertaken. A framework 

for a telemedicine-based smoking cessation service in CR was developed. 

Twenty-four patients (13 active smokers, 11 quit post-cardiac event, 19 male, mean age 

56 years, 17 admitted with acute coronary syndrome, 16 referred post-percutaneous 

coronary intervention) were enrolled. Eight of the 13 smokers accepted to receive 

smoking cessation pharmacotherapy (NRT n=6, varenicline n=2). After 1 year, 3 patients 

from the active smoker cohort quit smoking, while 6 of the patients who quit smoking 

post-cardiac event remained abstinent. The proposed framework for a telemedicine-based 

smoking cessation service in CR considers a hybrid model to interact with the patient. 

The developed smoking cessation intervention provided at initial assessment and the 

telephone follow-ups were intended to complement the present service and support 

patients to stop smoking. However, most patients were still smoking after 1 year, 

suggesting that a more aggressive approach in CR to improve smoking cessation 

outcomes is required. This study proposes a framework which could be implemented in 

CR with the aim of improving patient accessibility and outcomes.    
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Introduction 
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1.1. Cardiac rehabilitation  

The past five decades have witnessed a sharp decline in cardiovascular disease (CVD) 

mortality throughout the industrialised world as a result of major public health initiatives 

and policy changes, together with advances in pharmacological and interventional 

therapies (Capewell and O’Flaherty, 2008; Ford and Capewell, 2011; Mensah et al., 2017; 

McClellan et al., 2019; Patel et al., 2019). Alongside population growth and ageing, these 

improved survival rates have, paradoxically, given rise to increased CVD prevalence 

(Dalal et al., 2015; Patel et al., 2019; Roth et al., 2020). 

 

Patients with established CVD have a high risk of subsequent cardiovascular events 

(Turk-Adawi et al., 2014; Patel et al., 2019), hence preventing secondary cardiac events 

is of the utmost importance (Balady et al., 2011). A comprehensive approach 

encompassing several core components is recommended to halt or curtail disease 

progression (Frederix et al., 2017). One such secondary prevention model is cardiac 

rehabilitation (CR), which is a multidimensional and multidisciplinary intervention that 

reduces morbidity, mortality, and hospitalisation, in addition to improving exercise 

capacity, quality of life, and psychological wellbeing (Piepoli et al., 2010; Balady et al., 

2011; Dalal et al., 2015).  

 

CR is typically divided into three phases, the second of which is a structured outpatient 

programme that primarily focuses on physical exercise and risk factor modification (Figure 

1.1) (Mampuya, 2012; Piepoli et al., 2014; Frederix et al., 2017; Winnige et al., 2021).  
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Figure 1.1: Core components of CR programme 

Adopted from: Winnige P, Vysoky R, Dosbaba F, Batalik L. Cardiac rehabilitation and its essential role in the 

secondary prevention of cardiovascular diseases. World Journal of Clinical Cases. 2021; 9(8): 1761–1784. 

 

In spite of its established benefits and its endorsement as a class I recommendation by 

several international guidelines, CR is greatly underutilised (Balady et al., 2011; 

Mampuya, 2012; Dalal et al., 2015; de Araújo Pio et al., 2020; Winnige et al., 2021). 

Frequently implicated logistic barriers to CR use include significant travel distance, 

transportation issues, and work constraints (Balady et al., 2011; Clark et al., 2012; 

Winnige et al., 2021). Several patient factors are associated with low CR participation 
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and adherence (Balady et al., 2011), one of which is smoking status (Gaalema et al., 2015; 

Ruano-Ravina et al., 2016). Since smoking is the most important modifiable CVD risk 

factor, with continued smoking after a cardiac event significantly increasing morbidity 

and mortality, the provision of smoking cessation services should be prioritised in all 

CVD settings, particularly within CR (Pipe and Reid, 2018). However, in the local 

scenario, behavioural counselling is minimal.1 In view of this, smoking cessation was 

chosen to be the focus of this study. Moreover, given that CR use may be improved 

through the provision of alternative models of CR (Turk-Adawi et al., 2014; Ruano-

Ravina et al., 2016; Servey and Stephens, 2016), the incorporation of telemedicine as a 

means of delivering smoking cessation counselling was also identified as an area of interest.  

 

1.2. Smoking 

The practice of tobacco smoking became highly popularised and widespread following 

the introduction of tobacco in Europe in the 16th century (Doll, 1998; Dani and Balfour, 

2011, Castaldelli-Maia et al., 2016). The prevalence of smoking drastically increased in 

the 20th century due to mass production of cigarettes and propaganda (Castaldelli-Maia 

et al., 2016). Evidence of the hazards of smoking began emerging, prompting 

epidemiological research, but it was not until the 1964 landmark report titled “Smoking 

and Health: Report of the Advisory Committee to the Surgeon General of the United 

States” that the health implications of smoking were extensively publicised (Doll, 1998; 

Dani and Balfour, 2011). Tobacco control interventions have since been implemented, 

hence the prevalence of smoking has declined (Holford et al., 2014). With a total of 1.3 

 
1Anders HO, Wirth F, Gauci M, Xuereb C, Desira J, Xuereb RG, et al. Cardiac Rehabilitation and Smoking 

Status. Poster session presented at the FIP World Congress of Pharmacy and Pharmaceutical Sciences, Abu 

Dhabi, United Arab Emirates. 2019 Sep [cited 2021 Aug 11]. Available from: 

https://www.um.edu.mt/library/oar/handle/123456789/49791 
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billion tobacco smokers worldwide, smoking remains a public health threat, killing 8 

million people annually (Willett et al., 2021).2   

 

1.2.1. Nicotine addiction 

The tobacco industry recognised the addictive properties of tobacco products by the 1960s 

(Hurt and Robertson, 1998), yet continuously asserted that tobacco use is a conscious 

choice and not imposed upon the user (Henningfield et al., 2006). However, this claim 

was dismissed in 1988, following the publication of the report titled “The Health 

Consequences of Smoking: Nicotine Addiction: A Report of the Surgeon General”, which 

concluded that tobacco products are addictive and that nicotine is the pharmacologically-

active component which causes and sustains the addiction.3  

 

Nicotine is a volatile alkaloid which, upon inhalation of tobacco smoke, is carried into 

the lungs where it is readily absorbed into the pulmonary venous circulation (Benowitz, 

2009; Benowitz, 2010). Nicotine reaches the brain via the arterial circulation and binds 

to nicotinic acetylcholine receptors (nAChRs), which are pentameric ligand-gated ion 

channels. Upon nicotinic agonism of nAChRs, the receptor channel opens and an influx 

of cations activates voltage-dependent calcium channels, allowing calcium entry which 

stimulates the release of various neurotransmitters, most notably dopamine. Nicotine acts 

on the mesolimbic pathway, which is involved in perception of pleasure and reward. 

 
2World Health Organization (WHO). Tobacco [Internet]. Geneva: World Health Organisation; 2021 [cited 

2021 Aug 11]. Available from: http://www.who.int/mediacentre/factsheets/fs339/en/ 

 
3U.S. Department of Health and Human Services, Public Health Service, Office of the Surgeon General. 

The Health Consequences of Smoking: Nicotine Addiction: A Report of the Surgeon General [Internet]. 

Rockville (MD): U.S. Department of Health and Human Services; 1988 [cited 2021 Aug 11]. Available 

from: https://profiles.nlm.nih.gov/spotlight/nn/catalog/nlm%3anlmuid-101584932X423-doc  
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Thus, dopamine release transmits a pleasurable experience that is crucial to the 

reinforcing effects of nicotine (Benowitz, 2009; Benowitz, 2010; D’Souza and Markou, 

2011). With long-term exposure to nicotine, desensitisation of nAChRs occurs, causing 

nAChR upregulation, and tolerance (neuroadaptation) develops to some of the effects of 

nicotine (Benowitz, 2009; Benowitz, 2010). During periods of abstinence, previously 

desensitised nAChRs become vacant and return to a responsive state, causing symptoms 

of craving and withdrawal in chronic smokers which are alleviated upon nicotine 

administration (Dani and Heinemann, 1996; Benowitz, 2009; Benowitz, 2010).  

 

The development and maintenance of nicotine addiction also involves a psychological 

component (Le Houezec, 2003). Nicotine is a psychoactive drug which modulates levels 

of physiological arousal, yet reduces stress and anxiety and controls mood (Benowitz, 

2009; Benowitz, 2010). However, it is likely that this enhanced arousal is due to relief 

from nicotine withdrawal symptoms (Knott et al., 2011). Similarly, it is believed that 

while smoking relieves stress, chronic smokers typically become anxious and nervous 

due to abstinence, with nicotine administration restoring mood normality (Parrott, 1998). 

Hence, the basis of nicotine addiction is the endless cycle of nicotine administration to 

counteract withdrawal symptoms arising from physical and psychological dependence 

(Dani and Heinemann, 1996; Benowitz, 2009; Benowitz, 2010).   

 

Tobacco addiction goes beyond the positive and negative reinforcement associated with 

nicotine use, with conditioning having a major role in its development (Olausson et al., 

2004a; Olausson et al., 2004b; Benowitz, 2009; Brunzell and Picciotto, 2009; Benowitz, 

2010). Chronic smokers tend to associate certain stimuli, such as unpleasant moods, 
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situations (especially of a social nature), and environmental factors, with the rewarding 

effects derived from nicotine use. These stimuli, known as smoking-related cues, trigger 

relapse, and with repeated administration of nicotine, behavioural responses to 

conditioned stimuli are improved, possibly promoting compulsive smoking (Benowitz, 

2009; Benowitz, 2010). Conditioning is also caused by the sensory impact of the act of 

smoking itself (Naqvi and Bechara, 2005).  

 

1.2.2. Cardiovascular health risks of smoking  

Tobacco products are composed of a mixture of chemicals intentionally added to improve 

the physical appearance and palatability, and to enhance the addictive potential of 

nicotine.4 The toxic chemicals in cigarette smoke damage the arterial endothelium, 

resulting in the impaired production of the endothelial vasodilator nitric oxide (Powell, 

1998; Saha, 2007; Messner and Bernhard, 2014; Gallucci et al., 2020). Hence, platelet 

aggregation, monocyte adhesion, and smooth muscle cell proliferation are not inhibited 

(Powell, 1998), giving rise to a procoagulant and inflammatory environment (Messner 

and Bernhard, 2014). In addition to affecting endothelial function, smoking has an effect 

on serum lipids, increasing total cholesterol, very-low and low-density lipoproteins, and 

triglyceride levels, whilst decreasing high-density lipoprotein (Craig et al., 1989). 

Consequently, smoking contributes to the initiation, development and promotion of 

atherogenesis, thereby predisposing smokers to the development of atherosclerosis and 

ultimately, thrombosis (Powell, 1998; Saha, 2007; Messner and Bernhard, 2014; Gallucci 

et al., 2020). Nicotine also contributes to CVD as it has systemic haemodynamic effects 

which are mediated by activation of the sympathetic nervous system. Smoking is 

 
4World Health Organization (WHO). Fact sheet on ingredients in tobacco products [Internet]. Geneva: 

World Health Organisation; 2014 [cited 2021 Aug 11]. Available from: 

https://apps.who.int/tobacco/industry/product_regulation/factsheetingredients/en/index.html  
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therefore associated with several CVDs, including coronary artery disease, acute 

myocardial infarction, aortic aneurysm, stroke, peripheral arterial disease, and sudden 

cardiac death (Benowitz, 2003; Benowitz and Burbank, 2016).  

 

1.3. Smoking cessation 

Smokers mostly recognise the harm they are inflicting upon themselves, yet they continue 

to smoke (West, 2017). This is because abstinence is a difficult and gradual process 

(Sudeep and Chaitra, 2017), with relapse commonly occurring (D’Souza and Markou, 

2011) due to the associated affective, somatic, and cognitive nicotine withdrawal 

symptoms, including irritability, agitation, frustration, depression, insomnia, poor 

concentration, and increased appetite, amongst others (Jarvis, 2004; Jiloha, 2014; 

McLaughlin et al., 2015).  

 

1.3.1. Cardiovascular health benefits of smoking cessation 

More pronounced benefits of smoking cessation are associated with earlier abstinence, 

yet smoking cessation is encouraged at any stage since prognosis, longevity, and quality 

of life are improved even after the onset of smoking-related diseases (Taylor et al., 2002; 

Le Foll et al., 2005; Galanti, 2008).  

 

Smoking cessation gives rise to reduced inflammatory markers and hypercoagulability, 

improved high-density lipoprotein cholesterol levels, and enhanced endothelial function 

(Jha, 2020). Hence, in patients with existing CVD, smoking cessation significantly 

reduces all-cause mortality, cardiovascular mortality, sudden death, and the risk of new 

and recurrent cardiac events. The risk of coronary artery disease rapidly decreases 
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following smoking cessation, gradually declining until it falls by around half after five 

years, eventually approaching the risk of people who have never smoked. Similarly, in 

addition to reducing stroke morbidity and mortality, the risk of stroke approaches that of 

people who have never smoked after some years of smoking cessation (Jha, 2020).   

 

1.3.2. Pharmacological interventions of smoking cessation 

Pharmacotherapy in smoking cessation aims to inhibit the positive reinforcing effects 

associated with nicotine use, and to reduce the impact and number of nicotine withdrawal 

symptoms (Jiloha, 2014). 

 

1.3.2.1. Nicotine replacement therapy 

The first-line treatment in the management of nicotine dependence is nicotine 

replacement therapy (NRT), which provides nicotine in a safe and therapeutically-

manageable way to diminish withdrawal symptoms and cravings (Jiloha, 2014). NRT 

alleviates the shift from smoking to abstinence (Hartmann-Boyce et al., 2018).  

 

The concept of NRT originated in 1942, when general practitioner Lennox Johnston 

administered nicotine intravenously to volunteers in an attempt to compare the 

psychoactive effects of nicotine obtained via injection and smoking (Elam, 2014). 

Johnston observed that compared to non-smokers, chronic smokers found the sensations 

following the nicotine injection enjoyable and their nicotine cravings decreased following 

repeated injections (Jiloha, 2014). Johnston’s research paved the way for other NRT 

dosage forms which are specifically formulated for absorption through the oral mucosa 

via chewing gum, oromucosal sprays, sublingual tablets, and lozenges, through the nasal 
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mucosa by means of inhalators and nasal sprays, and through the skin via transdermal 

patches (Jiloha, 2014; Wadgave and Nagesh, 2016; Hartmann-Boyce et al., 2018). These 

NRT dosage forms have different pharmacokinetic profiles (Le Foll et al., 2005), thereby 

allowing patients to adjust their nicotine intake according to their needs (Galanti, 2008).  

 

In a review by Hartmann-Boyce et al. (2018), the authors found that at 95% confidence 

interval, the risk ratio (RR) of abstinence regardless of NRT dosage form was 1.55 

relative to control. The RR for the individual dosage forms was as follows: chewing gum 

(1.49), transdermal patches (1.64), inhalator (1.90), nasal spray (2.02), oromucosal spray 

(2.48), and tablets/lozenges (1.52). The authors concluded that all NRT dosage forms are 

effective in smoking cessation treatment, increasing the rate of long-term abstinence by 

approximately 50 to 60% (Hartmann-Boyce et al., 2018). 

 

1.3.2.2. Bupropion 

Prior to 1997, NRT was the only known treatment available for smoking cessation 

(Wilkes, 2008). However, in a trial conducted by Hurt et al. (1997), the atypical 

antidepressant bupropion sustained-release (SR), which was originally marketed for the 

treatment of major depressive disorder as an immediate-release formulation, was found 

to be the first non-nicotine agent to have smoking cessation properties (Fava et al., 2005; 

Foley et al., 2006; Wilkes, 2008).  

 

The mechanism of action of bupropion is attributed to its relatively weak but selective 

inhibition of the neuronal reuptake of dopamine and noradrenaline in the central nervous 

system (Slemmer et al., 2000; Galanti, 2008; Jiloha, 2014). Bupropion increases 
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dopaminergic activity in the mesolimbic system, an area associated with the positive 

reinforcing effects of nicotine and nicotine dependence, and augments noradrenergic 

activity in the locus ceruleus, leading to a decrease in nicotine withdrawal symptoms 

(Slemmer et al., 2000; Galanti, 2008; Jiloha, 2014). Bupropion and its metabolites may 

function as nAChR antagonists, thereby blocking the pharmacological effects of nicotine 

(Slemmer et al., 2000; Galanti, 2008).  

 

In the double-blind, placebo-controlled trial of bupropion SR as an aid to smoking 

cessation, Hurt et al. (1997) randomly assigned a placebo or bupropion SR at a dose 

ranging from 100 to 300mg per day for a period of seven weeks to generally healthy, non-

depressed smoking subjects (N=615). The self-reported smoking cessation rates for all 

treatment groups were verified by a carbon monoxide (CO) concentration in expired air 

less than 10ppm. Upon completion of the treatment period, the investigators found that 

the rate of smoking cessation was lowest for the placebo group (19.0%) and significantly 

increased with increased dosing up to 44.2% with 300mg. The results obtained 

demonstrated that bupropion SR is an effective medication in the treatment of smoking 

cessation (Hurt et al., 2007).  

 

Follow-up at three-month intervals for twelve months was carried out and smoking 

cessation rates were reassessed. At one year, the rate for the placebo group was 12.4% 

while that of bupropion SR group was 23.1% with 300mg – an increase from 19.6% with 

100mg. The authors observed that the smoking cessation rates were significantly higher 

for the 150mg and 300mg bupropion SR groups than the placebo group. It was noted that 
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while the 300mg dose is the most effective at the start of treatment, outcomes after twelve 

months did not differ significantly compared to the 150mg dose (Hurt et al., 1997). 

  

In a study by Yilmazel Ucar et al. (2014), patients received bupropion SR 150mg per day 

for three days followed by 300mg per day for a period of twelve weeks. At 1-year follow-

up, the overall smoking cessation rate was 23.0% (Yilmazel Ucar et al., 2014), which is 

consistent with the rate observed by Hurt et al. (2007).  

 

1.3.2.3. Varenicline 

Varenicline, a non-nicotine agent developed specifically for the treatment of smoking 

cessation, was licensed for use in 2006 (Niaura et al., 2006). Varenicline is a partial 

agonist which exerts its effects at the α4β2 nAChR subtype (Mohanasundaram et al., 

2008). In a study by Coe et al. (2005), it was observed that in addition to acting as a partial 

agonist, varenicline acts as an antagonist, depending on the state of the nAChR (Galanti, 

2008; Ebbert et al., 2010). In the case of abstinence, varenicline acts as a partial agonist. 

Having approximately 30 to 60% of the in vivo efficacy of nicotine, varenicline stimulates 

the release of dopamine in the nucleus accumbens, preventing withdrawal symptoms (Coe 

et al., 2005; Fagerström and Hughes, 2008; Galanti, 2008; Ebbert et al., 2010). In the case 

of relapse, varenicline acts as an antagonist, preventing the nicotine-induced dopamine 

release and reducing the positive reinforcing effects associated with nicotine use (Coe et 

al., 2005; Fagerström and Hughes, 2008; Galanti, 2008; Ebbert et al., 2010).  

 

The effectiveness of varenicline as a potential pharmacotherapeutic agent in the treatment 

of smoking cessation was observed in a double-blind, parallel-group, placebo- and active-
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treatment-controlled trial conducted by Gonzales et al. (2006). Generally healthy subjects 

(N=1,025) were randomly assigned placebo, varenicline 2mg per day, or bupropion SR 

300mg per day for twelve weeks. The self-reported smoking cessation rates for all 

treatment groups were verified by a CO concentration in expired air less than 10ppm. 

Upon completion of treatment, it was observed that the 4-week continuous abstinence 

rates for the placebo, 2mg varenicline, and 300mg bupropion SR groups were 17.7%, 

44.0%, and 29.5%, respectively (p<0.001). Follow-up at three-month intervals for twelve 

months was carried out and smoking cessation rates were reassessed. At one year, the 4-

week continuous abstinence rates for the placebo, 2mg varenicline, and 300mg bupropion 

SR groups were 8.4%, 21.9%, and 16.1%, respectively (p<0.001). Smoking cessation 

rates were significantly better for the varenicline group compared to placebo, concluding 

that varenicline is an effective therapy as an aid to smoking cessation (Gonzales et al., 2006). 

 

A more recent study to investigate the efficacy of varenicline in smoking cessation was 

conducted by Ebbert et al. (2016). Participants (N=93) were randomised and received 

placebo or varenicline for a period of twelve weeks. At 3-month follow-up (end-of-

treatment), the smoking cessation rate for varenicline was 53.3% while that of placebo was 

14.5%, and the prolonged smoking cessation rate was 40.0% and 8.3% for varenicline and 

placebo, respectively. At 6-month follow-up (end-of-study), the smoking cessation rate for 

varenicline was 40.0% while that of placebo was 20.8%, and the prolonged smoking 

cessation rate for varenicline was 31.1% compared to 8.3% for placebo (Ebbert et al., 2016). 
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1.3.3. Non-pharmacological interventions of smoking cessation 

Tobacco dependence is considered a chronic, relapsing condition (Galanti 2008; 

Steinberg et al., 2008), hence a multimodal approach implementing counselling with 

pharmacotherapy is encouraged (Le Foll et al., 2005). Counselling interventions comprise 

numerous approaches which aim to provide the patient with information and support.5  

 

Healthcare professionals can provide patients with brief clinical interventions composed 

of five steps, including asking the patient if they use tobacco, advising the patient to quit 

based on smoking health risks, assessing the patient’s willingness to quit, assisting the 

willing patient to quit, and conducting follow-up sessions to support and encourage the 

patient throughout the process, recommending pharmacotherapy if necessary (Glasgow 

et., 2006). These interventions are referred to as the “5A’s” model. In a meta-analysis by 

Fiore et al. (2000), the estimated abstinence rate depending on clinical intervention was 

as follows: no clinical intervention (10.9%), less than 3 minute (13.4%), 3 to 10 minute 

(16.0%), and more than 10 minute (22.1%) clinical interventions.5  

 

Cognitive behavioural therapy (CBT) considers the conditioning factors associated with 

smoking which lead to the development and maintenance of addiction (McGovern and 

Carroll, 2003; Le Foll et al., 2005). Hence, CBT endeavours to aid patients in identifying 

smoking-related cues to avoid situations which predispose them to relapse, and aims to 

help patients develop coping skills which will enable them to manage such situations (Le 

 
5Fiore MC, Bailey WC, Cohen SJ, Dorfman SF, Goldstein MG, Gritz ER, et al. Treating Tobacco Use and 

Dependence. Clinical Practice Guideline [Internet]. Rockville (MD): U.S Department of Health and Human 

Services, Public Health Service; 2000 [cited 2021 Aug 11]. Available from: 

http://whyquit.com/pharmacology/June2000Guideline.pdf 
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Foll et al., 2005). This approach was found to have an estimated abstinence rate of 16.2% 

relative to 11.2% when no CBT was used, and the difference was statistically significant. 

Self-help in the form of leaflets, websites, and helplines, amongst others, whether 

independently or as an adjuvant to counselling, was found to have an estimated abstinence 

rate of 12.3% compared to 10.8% when no intervention was implemented, and the 

difference was statistically significant.5  

 

1.4. Pharmacist intervention in smoking cessation  

Healthcare professionals have an essential role in providing information which supports 

patients in making healthy lifestyle changes (Roberts et al., 2013). Pharmacists are 

acknowledged as the most accessible healthcare professionals within the community and 

are in a position to educate and advise patients on smoking cessation at no expense 

(Aquilino et al., 2003; El Hajj et al., 2017). The density of pharmacists differs globally 

and on average there are six pharmacists for every ten thousand people (Bates et al., 

2016). The accessibility of pharmacists and their regular interaction with patients suggests 

that they have an integral role in public health, which has been further recognised due to 

the profession’s shift from a product-centred to a patient-centric approach.6 Through 

provision of pharmacotherapy and counselling, pharmacists can be instrumental in 

encouraging smoking cessation (Brown et al., 2016). Few recent studies assessing the 

effectiveness of pharmacist-led smoking cessation interventions are published. 

 

 
6American Public Health Association (APHA). The Role of the Pharmacist in Public Health [Internet]. 

Washington, DC: American Public Health Association; 2006 [cited 2021 Aug 11]. Available from: 

https://www.apha.org/policies-and-advocacy/public-health-policy-statements/policy-

database/2014/07/07/13/05/the-role-of-the-pharmacist-in-public-health  
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A study conducted by Condinho et al. (2015) assessed the effectiveness of a smoking 

cessation programme delivered in seven Portuguese community pharmacies. Active 

smokers willing to quit smoking were identified and invited to participate. An outsourced 

pharmacist trained in smoking cessation suggested a personalised multimodal therapeutic 

plan. Patients were followed-up one, six and twelve months post-quit date. During these 

consultations, the therapeutic plan was adjusted if necessary. From the 69 patients 

recruited, 23.0% of patients remained abstinent at 1-year follow-up (Condinho et al., 2015). 

 

A randomised controlled study conducted in Australia by Thomas et al. (2016) evaluated 

the effectiveness of a pharmacist-led intervention compared to usual care in hospitalised 

smokers. Patients (N=600) were recruited from three hospitals and randomised to usual 

care or intervention group. Patients in the usual care group received routine smoking 

cessation support provided by the hospital, which involved brief counselling by hospital 

staff and smoking cessation pharmacotherapy for the duration of their hospital stay. 

Patients in the intervention group received smoking cessation behavioural therapy and 

pharmacotherapy counselling by a study pharmacist over the course of three sessions: 

during hospital stay, immediately before or after hospital discharge, and within one month 

post-discharge. Patients were followed-up within two days post-discharge, and at one-, 

six-, and twelve-month(s) post-discharge. At 1-year follow-up, 12.0% of patients in the 

intervention group and 11.0% of patients in the usual care group were abstinent (Thomas 

et al., 2016).  

 

A randomised controlled trial conducted in Qatar by El Hajj et al. (2015; 2017) aimed to 

compare the effectiveness of a structured, patient-specific, pharmacist-delivered smoking 
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cessation programme with concise unstructured pharmacist-delivered advice. Smokers 

(N=314) were randomised to intervention or control group. Participants in the control 

group received a five-to-ten-minute unstructured smoking cessation counselling session, 

were offered NRT of their choice and educational resources, and were not invited for 

follow-up. Participants in the intervention group attended an eight-week programme 

consisting of four sessions, the first of which involved pharmacist-delivered NRT 

counselling as well as personalised behavioural and lifestyle strategies. During the 

following 3 sessions, reinforcement was provided in abstinent patients, review and 

actioning of identified problems was undertaken in patients who were still smoking, and 

NRT refills were provided. Participants in both groups were contacted via telephone at 

three, six, and twelve months post-quit date. At 1-year follow-up, 23.9% of patients in 

the intervention group were abstinent compared to 16.9% of patients in the control group 

(El Hajj et al., 2015; El Hajj et al., 2017).  

 

1.5. Telemedicine  

The provision of medical care and health services, as well as the exchange of healthcare 

information remotely by means of telecommunications technology is known as 

telemedicine (Zundel, 1996; Hurst, 2016). Current telemedicine systems were pioneered 

by the National Aeronautics Space Administration (NASA), when during the 1960s, they 

developed biomedical systems which permitted remote physiological monitoring and 

medical care of astronauts during flights (Hurst, 2016, Kichloo et al., 2020). NASA 

further contributed to this field by providing telemedicine services to various rural 

locations and providing telemedicine assistance in the aftermath of natural disasters. The 

1990s saw a technological breakthrough in the form of the Internet, which revolutionised 

telemedicine, as medical information became easily available and widely accessible. 
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Nowadays, by virtue of the growing advancement and prevalence of mobile devices, 

telemedicine is continuously evolving and its potential is expanding (Hurst, 2016, 

Kichloo et al., 2020).   

  

1.5.1. Prevalence of telemedicine  

The importance of telemedicine as a means of delivering timely care over distance has 

become increasingly relevant worldwide as a result of greater healthcare needs ascribed 

to a growing prevalence of chronic disease (Dinesen et al., 2016). Telemedicine has been 

used to support integrated care in chronic disease management by providing education, 

enabling information transfer, facilitating contact with healthcare workers, and improving 

electronic records (Wootton, 2012). Despite evidence of telemedicine being a practical 

and cost-effective means of delivering care, enhancing self-management, and delaying 

hospitalisation (Darkins et al., 2008), its widespread adoption has mostly been limited for 

several reasons (Dinesen et al., 2016).   

 

In the face of the coronavirus disease 2019 (COVID-19) pandemic, telemedicine became 

recognised for its ability to provide access to care for patients whilst maintaining physical 

distancing for the safety of patients and healthcare workers alike, all the while decreasing 

transmission of the virus (Kichloo et al., 2020; Romanick-Schmiedl and Raghu, 2020; 

Smith et al., 2020). Consequently, reimbursement for telemedicine was expanded, 

thereby increasing its utilisation (Fischer et al., 2020).  

 



19 

 

1.5.2. Telemedicine in smoking cessation 

Various technological modalities for smoking cessation are available and are classified 

as Internet- or Web-based, telephone-based, or video-based. In a review by Walters et al. 

(2006), 9 of 19 studies that utilised computer-based interventions reported improved 

smoking cessation rates amongst treated subjects when compared to untreated controls at 

the longest follow-up. Meanwhile, a randomised controlled trial of Web- or computer-

based smoking cessation programmes by Myung et al. (2009) found that smokers were 

44.0% more likely to quit smoking using these programmes than unassisted. In a review 

by Matkin et al. (2019), smokers receiving multiple sessions of proactive telephone 

counselling had higher quit rates compared to control participants receiving self-help 

materials or brief counselling. 

 

In a study by Richter et al. (2015), smokers were recruited and randomly assigned to 

receive either four sessions of telephone counselling or four sessions of real-time video 

counselling integrated into routine care, referred to as integrated telemedicine. The 

counselling duration and content was the same for both groups, and they each received 

identical materials and assistance in selecting smoking cessation medications. Smoking 

abstinence at twelve months did not differ significantly between the telephone or 

integrated telemedicine groups (9.8% versus 12.0%). However, participants within the 

integrated telemedicine group were much more likely to use smoking cessation 

medications compared to those within the telephone group (55.9% versus 46.1%) and 

were overall more satisfied with the service (Richter et al., 2015).  
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In a study by Byaruhanga et al. (2020a), smokers were recruited and randomly assigned 

to receive up to six sessions of either telephone counselling or video counselling. The 

counsellors used cognitive behavioural therapy and motivational interviewing techniques 

in both types of sessions. Participants who were willing to quit smoking within a month 

were offered five more counselling sessions on the quit date, and 3, 7, 14, and 30 days 

after the quit date. Meanwhile, participants who were not willing to quit within the next 

month were offered a further three counselling calls at 2, 4, and 6 weeks after the initial 

session (Byaruhanga et al., 2020a).  

 

1.6. Aim and objectives 

The aim of this study was to develop a pharmacist contribution in post-hospitalisation CR 

and to evaluate outcomes. 

 

The objectives of the study were: 

• To develop, implement and evaluate an educational smoking cessation intervention 

in CR 

• To develop and propose a framework for a telemedicine-based smoking cessation 

service in CR 
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Chapter 2:  

Methodology 
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2.1. Developing and implementing an educational smoking cessation intervention in 

cardiac rehabilitation 

The methodology of the primary objective of the study involved literature review, 

orientation visits at the study setting, development and validation of an educational 

smoking cessation intervention and patient data collection form, and ethics approval. 

These steps were followed by a pilot study, patient recruitment, implementation of the 

educational smoking cessation intervention, completion of the patient data collection 

form, patient follow-up and statistical analysis (Figure 2.1).  

 

 

Figure 2.1: Outline of methodology of the primary study objective 
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2.1.1. Orientation visits at the study setting  

Prior to starting the study, the investigator attended the Cardiac Rehabilitation Unit 

(CRU) at Mater Dei Hospital (MDH) for a total of 15 hours to observe the procedure 

adopted by the CR team following patient referral. The first point of patient contact occurs 

at initial assessment, usually undertaken 4 to 6 weeks post-discharge, whereby the nurses 

peruse the discharge letter and ‘Cardiac Rehabilitation Referral Form’ of the patient to 

begin filling out the ‘Cardiac Rehabilitation Assessment Form’ (Table 2.1) with the 

patient’s details, diagnosis, and intervention.  

 

The nurses explain the rationale for CR to the patient, and invite them to participate in 

the 6-week programme consisting of physiotherapist-led twice-weekly exercise classes 

and holistic educational sessions delivered by nurses, dietitians, and psychologists. The 

educational sessions are about the heart and CVD, diet, physical exercise, and stress 

management. The nurses proceed to question the patient about modifiable cardiovascular 

risk factors, such as dietary habits and physical activity. Height and weight are recorded, 

body mass index (BMI) calculated, and waist circumference measured. Blood pressure 

(BP) and heart rate (HR) are measured using a digital blood pressure monitor and 

recorded. Blood samples to measure baseline lipid profile, and blood glucose and HbA1c 

are drawn. The patient is then referred to the physiotherapy department to perform a 6-

minute walk test which assesses their aerobic capacity and endurance. Patient reviews 

take place at the end of the CR programme and one year after the initial assessment.  

 

In addition to familiarising the investigator with the study setting, these orientation visits 

served to gain insight into the smoking cessation counselling being provided to patients. 
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During initial assessment, current smokers are questioned about their daily cigarette 

consumption (exhaled CO levels are measured occasionally), advised to quit smoking, 

and offered smoking cessation pharmacotherapy. Smokers may be referred to a smoking 

cessation programme, unless they would have stopped smoking at cardiac event, in which 

case, they are encouraged to maintain abstinence and are offered smoking cessation 

pharmacotherapy should they experience nicotine cravings.  

 

Regardless of whether or not they are referred to the smoking cessation programme, it is 

up to the smokers to infer how they can apply what they learn during the educational 

sessions, since none of these sessions are exclusively about smoking. That is to say, that 

although dietary and stress management advice could be applied in the event of 

withdrawal symptoms, such as nicotine cravings and irritability, the information is not 

specifically tailored for smokers, whose eating habits and stress levels may require a more 

specialised and intuitive approach. These orientation visits highlighted the shortcomings 

of the present smoking cessation counselling, granting the investigator the opportunity to 

develop a comprehensive smoking cessation intervention together with a personalised 

data collection form.     

 

Table 2.1: 'Cardiac Rehabilitation Assessment Form' 

Heading Content 

Patient Details 

Name; sex; ID number; age; 

mobile/telephone number of patient and 

next of kin; referring consultant; date of 
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discharge; date CR commenced; number 

of sessions attended 

Health History 

Diagnosis; intervention; risk factors; 

physical activity; lifestyle; hypertension; 

sleep apnoea; intermittent claudication 

Exercise Programme 

Patient interest; if not interested, reason(s) 

stated; group 

Initial Assessment Date; height, weight, BMI, waist 

circumference; BP (R) and BP (L), HR; 

smoking status; blood tests; physical 

activity; results of 6-minute walk test 

and/or cardiopulmonary exercise testing; 

medical treatment 

End-of-Programme Assessment 

 

2.1.2. Development and validation of an educational smoking cessation intervention  

An educational smoking cessation intervention available in both English and Maltese 

(Appendix 1) was developed after a review of the literature on the chemical composition 

of cigarettes, nicotine addiction, risks of smoking, benefits of quitting smoking, 

behavioural and lifestyle modifications, smoking cessation pharmacotherapy, and 

pharmacist intervention in smoking cessation. The educational smoking cessation 

intervention was structured as described in Figure 2.2. 
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Figure 2.2: Educational smoking cessation intervention implemented at patient recruitment 

Risks of smoking

• Discussed with patients using 13 flashcards

• Risks included health (effects of first- and second-hand smoking)
and aesthetic

• Health risks were divided into cancer, respiratory diseases, CVDs,
and other diseases, with each category subdivided into several
diseases

Benefits of 
quitting smoking

• Discussed with patients using 5 flashcards

• Benefits included personal health, family's health, and money

Reasons for 
smoking

• Patients asked to disclose their reason(s) for being unwilling to stop
smoking or for relapsing in the past

• Patients asked to identify situations which predispose them to
smoking

Patient 
counselling

• Patients provided with tailored lifestyle and behavioural
modification advice

• Current smokers advised to set quit date on a relatively stress-free
and uneventful day and to inform family and friends; also informed
about possible adherence challenges and provided with coping
strategies accordingly

Smoking cessation 
pharmacotherapy 

counselling

• Patients counselled on the appropriate use of the smoking cessation 
pharmacotherapy prescribed
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The investigator identified the materials required to perform the intervention. Flashcards 

were prepared to facilitate visualising the risks of smoking and the benefits of smoking 

cessation. This involved sourcing images online and contacting their respective owners 

to request permission for use in the intervention. NRT samples (transdermal patches, 

oromucosal spray, chewing gum, inhalator) were obtained from the local agent (V.J. 

Salomone Pharma Limited) to demonstrate the smoking cessation pharmacotherapy 

available on the Maltese market. Since varenicline is a prescription-only medication, a 

sample could not be provided, thus a flashcard was prepared and used instead.  

 

In an attempt to present the main points covered throughout the intervention in a concise 

manner with the purpose of helping patients recall the information, the investigator 

contacted the ‘Health Promotion & Disease Prevention Directorate’ to enquire into the 

possibility of using pamphlets intended to help smokers quit. The investigator was invited 

to see the available pamphlets and two pamphlets, one in English and one in Maltese, 

were chosen, namely ‘Quit Smoking Now For Better Health’ and ‘Ieqaf Pejjep Fittex L-

Għajnuna’. The pamphlets were delivered to the investigator via postal mail. 

 

The educational intervention was validated by the Chairman of the Department of 

Cardiology, 3 nurses at the CRU, and 2 pharmacists working in academia. No 

amendments or improvements were suggested.  

 

2.1.3. Development and validation of a patient data collection form 

A patient data collection form (Appendix 2) was developed through extraction of relevant 

information from the ‘Cardiac Rehabilitation Assessment Form’ and from the educational 
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smoking cessation intervention. The data collection form comprised 5 sections (Table 

2.2). ‘Patient Information’ and ‘Medical information’ sections were completed from the 

aforementioned assessment form, while ‘Smoking Assessment’ and ‘Telephone 

Interview: 3-month/6-month follow-up’ were completed through patient interview. 

 

Table 2.2: Layout of patient data collection form 

Heading Content 

Patient Information Study number; sex; age  

Medical Information 

Diagnosis; intervention; co-existing risk 

factors; medical treatment  

Smoking Assessment 

Date of initial assessment, end-of-

programme assessment, and 1-year 

follow-up, daily cigarette consumption at 

each assessment, level of breath CO (ppm) 

at each assessment; willingness to quit 

smoking; reasons for smoking, being 

unwilling to stop smoking, or relapsing in 

previous quit attempts; referral to a 

smoking cessation programme by a CRU 

nurse; smoking cessation 

pharmacotherapy received in the past; 

smoking cessation pharmacotherapy 
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suggested by CRU nurse at initial 

assessment 

Telephone Interview: 3-month follow-up 
Date of 3-month/6-month assessment; 

smoking status; daily cigarette 

consumption; reason(s) for smoking, being 

unwilling to stop smoking, or relapsing; 

pharmacotherapy started/stopped/never 

took; reason(s) for stopping 

pharmacotherapy    

Telephone Interview: 6-month follow-up 

 

The data collection form was validated by the Chairman of the Department of Cardiology, 

3 nurses at the CRU, and 2 pharmacists working in academia. The amendments (Table 

2.3) suggested by the panel were implemented.  

 

Table 2.3: Amendments to patient data collection form after validation 

Heading Content 

Patient Information Removal of initials   

Medical Information 

Diagnosis: replacement of ‘Valve surgery’ 

with ‘Valvular heart disease’; removal of 

‘Other’ 

Medical treatment: inclusion of ‘ARB’ 

with ‘ACE inhibitor’  
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Smoking Assessment 

6-week follow up: replacement of ‘6-week 

follow-up’ with ‘End-of-programme 

assessment’  

Therapeutic intervention(s) suggested by 

CRU nurse: replacement of ‘Therapeutic 

intervention(s)’ with ‘Smoking cessation 

pharmacotherapy’; removal of ‘E-

cigarettes’ and ‘Bupropion’  

Smoking cessation therapy received: 

specification that pharmacotherapy was 

taken in the past 

Telephone Interview: 3-month follow-up Smoking cessation pharmacotherapy 

started/stopped: inclusion of ‘Never 

started’/’Qatt ma beda/bdiet’; removal of 

‘E-cigarettes’ and ‘Bupropion’ 

Telephone Interview: 6-month follow-up 

 

2.1.4. Ethics approval 

Approval to carry out the study was sought from the Chairman of the Department of 

Cardiology, Charge Nurse of the CRU, and Chief Executive Officer of MDH. Approval 

was sought from the Data Protection Officer of MDH and a ‘Data Protection Clearance 

Declaration Form’ was signed by the investigator. The approval letters and data 

protection statement together with the prepared ‘Research Ethics & Data Protection 

Form’ were submitted for review to the Faculty of Medicine and Surgery Research Ethics 
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Committee (FREC) of the University of Malta. A meeting with the FREC Committee was 

held to discuss the study protocol and FREC approval was granted (Appendix 3). 

 

2.1.5. Pilot study 

The educational smoking cessation intervention and the patient data collection form were 

assessed in the study setting through a pilot study to assess practicality and applicability, 

wherein 4 patients were recruited. No changes were made after the pilot study, hence the 

patients recruited during this phase were kept in the study cohort.   

 

2.1.6. Patient recruitment and follow-up 

Patients attending the initial assessment session at the CRU were recruited between 

September 2019 and January 2020. The study protocol was verbally explained to each 

patient who accepted to participate by the investigator, and a patient information sheet 

available in English and Maltese (Appendix 3) was provided. A consent form, also 

available in English and Maltese (Appendix 3), was presented and each patient was asked 

to sign it to provide informed written consent. A sequential, unique identification number 

was assigned to each patient with the purpose of safeguarding patient confidentiality. The 

educational smoking cessation intervention was implemented and smoking data obtained 

was recorded in the data collection form. Following the intervention, the patient’s CR file 

was used to complete the data collection form.  

 

Patients were followed up at the end of the CR programme using the patient’s file at the 

CRU, and 3, 6, and 12 months post-initial assessment via telephone interview. The data 

collection form was duly updated. 
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2.2. Exploring remote smoking cessation service delivery 

During the course of the research, the COVID-19 pandemic broke out. In view of this, 

the trajectory of the study was modified to explore the possible application of 

telemedicine to smoking cessation. The methodology of the secondary objective of the 

study involved literature review, communication with stakeholders involved, and 

development of a framework for a telemedicine-based smoking cessation service. 

 

2.2.1. Communication with Primary HealthCare Telemedicine Centre  

The investigator contacted a representative for the Primary HealthCare Telemedicine 

Centre in Mosta via telephone on 9th August 2021. Further communication occurred via 

email to relay more detailed information and statistics. The following aspects were 

discussed: running of the service; experiences, benefits, and limitations; patient views; 

future plans for service implementation; pharmacist contribution.   

 

2.2.2. Development of a framework for a telemedicine-based smoking cessation 

service in cardiac rehabilitation 

A framework for a telemedicine-based smoking cessation service in CR was developed 

after a review of the literature on smoking cessation and telemedicine modalities. The 

framework was presented as a flowchart, as this format is easy-to-follow. A bold, black 

‘Calibri’ font of size 10 was chosen for the framework.   
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Chapter 3:  

Results
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3.1. Outcome of implementation of educational smoking cessation intervention 

This section compiles the characteristics of the study population, their smoking habits at 

initial assessment and follow-ups, and the use of smoking cessation pharmacotherapy. 

 

3.1.1. Patient characteristics 

Twenty-four patients were recruited. Nineteen patients were male while 5 patients were 

female. The mean age was 56 years, ranging from 33 to 75 years.  

 

The majority of patients were admitted with acute coronary syndrome (n=17), of whom 

12 were diagnosed with STEMI and 5 with NSTEMI. Four patients were admitted with 

coronary artery disease, 2 patients with congestive heart failure, and 1 patient with 

valvular heart disease. Sixteen patients underwent a percutaneous coronary intervention 

(PCI), 4 patients a coronary artery bypass graft, and 1 patient an aortic/mitral valve 

replacement, while 3 patients received medical treatment only. Two patients had 

undergone previous revascularisation with PCI.  

 

Patients had an average of 5 risk factors, ranging from 2 to 8 risk factors. In addition to 

smoking, the most prevalent risk factors for CVD in the study population were a BMI ≥ 

25kg/m2 (n=21) and hyperlipidaemia (n=20), followed by a positive family history of 

CVD (n=18), hypertension (n=15), and a sedentary lifestyle (n=15). Other risk factors 

included diabetes (n=8), alcohol use (n=5), psychological factors (n=5), renal impairment 

(n=2), and a history of stroke (n=1).  
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All 24 patients were receiving lipid-lowering agents in the form of statins. After statins, 

the most commonly prescribed medications were aspirin (n=22), ACE-I/ARB (n=21), 

omeprazole (n=21), clopidogrel (n=18), and beta-blockers (n=12). Other medications 

included antiarrhythmics, anticoagulants, antidepressants, benzodiazepines, 

bronchodilators, calcium channel blockers, diuretics, histamine H2-receptor antagonists, 

hypoglycaemic agents, and nitrates.  

 

3.1.2. Smoking status at initial assessment 

Thirteen patients were active smokers while 11 patients had stopped smoking at cardiac 

event. Of the active smoker cohort, most patients smoked between 1 to 10 cigarettes daily 

(n=8). The mean daily cigarette consumption was 12 cigarettes per day, ranging from 5 

to 25 cigarettes per day. Of the patients who stopped smoking post-cardiac event, the 

mean daily cigarette consumption prior to quitting smoking was 28 cigarettes per day, 

ranging from 10 to 60 cigarettes per day. 

 

3.1.3. Willingness to quit smoking and reasons for being unwilling to quit smoking 

Of the 13 active smokers, 7 were willing to quit smoking within the next month while 3 

were unwilling to quit smoking. Three patients were unsure. 

 

The majority of active smokers were reluctant to abstain from smoking as they considered 

it part of their daily routine (n=12), and felt that it helps them cope with negative moods 

and stress (n=9) (Figure 3.1). 
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Figure 3.1: Reasons active smokers gave at initial assessment for being unwilling to quit 

smoking (n=13) 

 

3.1.4. Flashcard selection  

Eighteen patients selected a flashcard, with half of them opting for ‘Flashcard 2: 

Cardiovascular diseases’ (Figure 3.2) (Appendix 1). Of the 6 patients who did not select 

a flashcard, 4 had stopped smoking post-cardiac event.    
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Figure 3.2: Flashcard selected by patients (n=18) 

 

3.1.5. Smoking cessation programme referrals and pharmacotherapy prescribing 

Four active smokers were referred to the tobacco cessation counselling services provided 

at the Floriana and Mosta Health Centres. 

 

Ten patients had a history of smoking cessation treatment use (Table 3.1), 3 of whom 

were still taking at the time of initial assessment.  
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Table 3.1: History of smoking cessation pharmacotherapy use (n=10) 

Smoking cessation pharmacotherapy Number of patients 

NRT 

Chewing gum 4 

Inhalator 1 

Oromucosal spray 4 

Transdermal patch 7 

Varenicline 3 

 

NRT, either as oromucosal spray and/or transdermal patches, and varenicline were 

offered to active smokers. Eight patients accepted to receive smoking cessation 

pharmacotherapy (Figure 3.3). 

 

 

Figure 3.3: Smoking cessation pharmacotherapy suggested to active smokers (n=13) 
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3.1.6. Cardiac rehabilitation programme attendance 

Twenty patients accepted the invitation to participate in the CR programme. The 4 

patients who declined were all active smokers, citing work-related difficulties (n=3), 

travel issues (n=2), and a lack of interest in exercise (n=1).  

 

3.1.7. Smoking status at follow-ups  

Seventeen patients were followed up at end-of-programme. Of the seven patients who 

failed to attend (FTA), 5 belonged to the active smoker cohort. Amongst those who 

attended, the mean follow-up time between initial assessment (t1) and end-of-programme 

assessment (t2) was found to be 14 weeks, ranging from 6 to 33 weeks. Due to the 

discrepancy in follow-up time, the results obtained were disregarded. 

 

Twenty-three patients were followed up at 3 (t3) and 6 (t4) months post-initial 

assessment. Another patient was lost to follow-up at 12 months (t5) post-initial 

assessment. The smoking status of active smokers at follow-ups is compared to baseline 

in Figure 3.4. 
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Figure 3.4: Smoking status of active smokers at follow-ups compared to baseline (n=13) 

 

Between t1 and t3, 8 smokers decreased their daily cigarette consumption. Between t3 

and t4, of these 8 patients, 1 quit smoking, and 2 further decreased while 5 increased their 

daily cigarette consumption. At t5, the patient who had quit smoking at t4 relapsed, one 

of the patients who had decreased their daily cigarette consumption at t4 quit smoking, 

while of the 5 patients who had increased their daily cigarette consumption, 1 further 

increased, 1 maintained, and 3 decreased their daily cigarette consumption. The mean 

daily cigarette consumption at each time point is compared in Table 3.2. 
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Table 3.2: Mean daily cigarette consumption of active smokers at initial assessment and 

follow-ups 

Time point 
Mean daily cigarette consumption 

(cigarettes per day) 

Baseline 12 

3 months 7 

6 months 8 

12 months 8 

 

The smoking status of patients who quit smoking post-cardiac event at follow-ups is 

compared to baseline in Table 3.3. 

 

Table 3.3: Smoking status of patients who quit smoking post-cardiac event at follow-

ups compared to baseline (n=11) 

Time point Relapsed Abstinent Did not answer 

3 months 

4 6 1 6 months 

12 months 

 

The 6 patients who were abstinent at each time point were the same individuals. Of the 

patients who had relapsed by t3, 2 increased, 1 decreased, while 1 maintained their daily 

cigarette consumption between t3 and t4. The 2 patients who increased their daily 

cigarette consumption at t4 further increased their daily cigarette consumption at t5. The 
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other 2 patients maintained their daily cigarette consumption between t4 and t5. The mean 

daily cigarette consumption of the 4 patients who relapsed was 7 cigarettes per day at t5 

compared to 28 cigarettes per day prior to quitting smoking at cardiac event. 

 

The mean daily cigarette consumption of patients who were smoking at t3, t4, and t5, 

irrespective of smoking status at t1, is compared in Table 3.4.  

 

Table 3.4: Mean daily cigarette consumption of smokers at follow-ups 

Time point 
Mean daily cigarette consumption 

(cigarettes per day) 

3 months 8 

6 months 10 

12 months 10 

 

3.1.8. Reasons for still smoking or relapsing  

At 3-month follow-up, 14 patients were smoking, while at 6-month follow-up, 13 patients 

were smoking. These patients were asked to disclose their reasons for persistent smoking 

or relapsing (Figure 3.5).  
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Figure 3.5: Reasons smokers gave at 3 months (n=14) and 6 months (n=13) for smoking 

 

At 3 months, ‘Other’ included smoking to relieve nicotine cravings (n=3) and smoking 

as a form of company (n=1). At 6 months, ‘Other’ encompassed smoking because of the 

COVID-19 pandemic (n=6), nicotine cravings (n=2), and not wanting to give up smoking 

due to pre-existing, diabetes-related dietary restrictions (n=1). 

 

3.1.9. Smoking cessation pharmacotherapy  

Of the 8 active smokers who accepted to receive pharmacotherapy at initial assessment, 

only 2 followed through with this. One patient was prescribed varenicline, but stopped 

the medication (and switched to NRT monotherapy (oromucosal spray)) by t3 due to 

perceived ineffectiveness, while the other patient was prescribed NRT monotherapy 

(transdermal patches), which they were taking at t3 but stopped by t4 for the same reason.  
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Fifteen patients never started any form of smoking cessation pharmacotherapy by t3 or t4. 

Of this group, 9 were patients who had quit smoking post-cardiac event, with 6 of these 

patients being abstinent all the way to t5. Of the 6 patients who were active smokers at t1 

and never took smoking cessation pharmacotherapy at t3 or t4, only 2 were abstinent at t5. 

 

Five patients (all active smokers at t1) were taking some form of smoking cessation 

pharmacotherapy at t3, of whom 3 were taking varenicline and 2 were using NRT 

monotherapy (transdermal patches or oromucosal spray). Two of the patients who were 

taking varenicline were abstinent at t4, while 1 decreased daily cigarette consumption. 

Following stopping varenicline due to completion of treatment course, the 2 patients who 

were abstinent at t4 relapsed by t5, while the other patient FTA. The 2 patients who were 

using NRT monotherapy at t3 had stopped taking it by t4. One of them discontinued it 

due to not experiencing nicotine cravings, while the other patient discontinued it due to 

perceived ineffectiveness. The former patient was abstinent all the way from t3 to t5. The 

latter patient had increased daily cigarette consumption between t3 and t4, and maintained 

daily cigarette consumption between t4 and t5.  

 

One patient who was an active smoker at t1 had started NRT monotherapy (inhalator) 

sometime between t3 and t4, but stopped taking it by t4 due to perceived ineffectiveness. 

One patient who had quit smoking post-cardiac event but relapsed by t3 had started NRT 

monotherapy (chewing gum) at t4, but by t5 they had increased daily cigarette 

consumption. 
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3.2. Outcome of exploration of remote smoking cessation service delivery 

This section includes the response of the communication with stakeholders involved and 

the proposed framework for a telemedicine-based smoking cessation service.  

 

3.2.1. Communication with patients 

Originally, recruited patients were to be followed up via telephone by the investigator 

only at 3 and 6 months post-initial assessment. However, due to the pandemic, the CRU 

was temporarily shut down, with the CR team being called upon to assist with ward visits 

at the cardiac wards instead. Consequently, upon reopening, they were inundated with 

work, and were unable to assess patients at the 1-year follow-up. In view of this, the 

investigator contacted recruited patients to assess their smoking status at 12 months via 

telephone. The investigator asked patients whether they have ever received medical care 

by virtual means and whether they would be interested in participating in a telemedicine-

based CR programme. Of the 22 patients reached, 17 had no history of telemedicine use. 

Most patients expressed interest in participating in a telemedicine-based CR programme 

(n=14).  

 

3.2.2. Communication with Primary HealthCare Telemedicine Centre  

The 24/7 service is run by a team of physicians (6 or more throughout the day and at least 

4 during the night) consisting of general practitioners (GP) and GP trainees who take 

patient referrals from the Client Support Centre. An average of 2,500 calls are received 

by call agents daily. Daily medical consultations are held using Microsoft Teams, and 

include giving medical advice, providing reassurance for patient symptomatology, 

issuing guidance on quarantine protocols, following up patients and discussing their 
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investigation results, and managing minor ailments as well as mental health issues. 

Remote prescriptions are also issued, in which case physicians liaise with local 

pharmacies to ensure patient safety. Moreover, domiciliary visit calls are vetted – a 

procedure which has resulted in a 90% decrease in domiciliary visits carried out by GPs 

and GP trainees. 

 

The Telemedicine Centre also has a significant role in the telephone and video-

consultation follow-ups of specific groups of non-hospitalised patients who test positive 

for COVID-19 infection. The Community COVID Initial Assessment Team (CCIAT) 

receives a list of COVID-19-positive patients daily, either from the virology laboratory 

at MDH or the Public Health Department. Each patient on the list is contacted via 

telephone by a CCIAT physician, who determines whether: the patient is presenting red-

flag symptoms which require hospital admission, in which case, 112 is called to dispatch 

the COVID-19 emergency transport team; the patient is unable to self-isolate at home, in 

which case, Public Health Department is informed; the patient is fit to recover in the 

community, in which case risk stratification of the presenting symptoms is performed to 

establish further follow-up needs. 

 

With regard to the lattermost point, risk is categorised as ‘Low’, ‘Medium’, and ‘High’. 

In the case of low risk, the Telemedicine Centre is considered a safety netting should 

patients require further assistance. Patients who are considered medium risk are contacted 

by the nurses’ team every 2 days (cases are discussed with doctors as necessary). Patients 

at high risk are contacted by doctors daily.  
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The reflection that telemedicine is more economic with time and human resources came 

across. The limitations of telemedicine include the difficulty to pick up on non-verbal 

cues and the reluctance of some patients to participate in a videoconference. The older 

generation is not particularly familiar with Microsoft Teams. Other telemedicine 

platforms which may be deemed more user-friendly might be considered as an alternative. 

 

Very positive feedback has been received with projects within the Telemedicine Centre, 

particularly from patients with mental health disorders. Patients appreciate that they do 

not have to wait for a consultation with a physician and that they do not have to mingle 

with other patients.   

 

There are promising projects to incorporate telemedicine in patient follow-up. Examples 

discussed were in podiatry, physiotherapy, and speech language pathology. Exposure to 

telemedicine services to the public is being considered through media, including 

television programmes. An appointment-based online system for video consultations with 

GPs is another service that is being explored. Pharmacists could be involved in the 

provision of telemedicine to particular populations such as residential homes and a 

pharmacist-physician collaborative model could be considered.  

 

3.2.3. Proposed framework for a telemedicine-based smoking cessation service in 

cardiac rehabilitation 

The proposed framework considers a hybrid CR model which encompasses traditional 

medicine (in-person visits) and telemedicine (telephone and/or video consultations). 
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Patients who are active smokers at the time of attending the CR initial assessment in-

person should be asked if they are willing to quit smoking. For patients who are willing 

to quit smoking, the “5A’s” model should be implemented, whereby CRU staff: ask about 

tobacco use; advise quitting; assess willingness to quit smoking; assist in quitting 

smoking; arrange follow-up(s). 

 

The daily cigarette consumption and breath CO of each patient should be recorded and 

documented. Patients should be advised in a strong, personalised way to quit smoking, 

and non-pharmacological support in the form of counselling and CBT should be provided. 

Patients are provided with the contact information of CRU, for use as a proactive and 

reactive counselling line. With regard to proactive counselling, patients are offered the 

possibility of being followed-up via telephone at the predesignated time interval(s) of 

their choice. The CR team could send reminders to patients so as to confirm patients’ 

availability and interest. Patients should also be directed to the website established by the 

CR team during the COVID-19 pandemic, where they can find useful information.  

 

Patients should then be asked if they are willing to use smoking cessation 

pharmacotherapy. Patients who are interested should be offered a choice of NRT 

monotherapy, NRT combination therapy, or varenicline (by prescription). Patients should 

be counselled on the appropriate use of the selected medication(s), and the importance of 

adherence to treatment should be emphasised.  

 

In the case of patients who are unwilling to quit smoking, the “5R’s” model should be 

implemented, which includes: relevance of quitting smoking; risks of persistent smoking; 
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rewards of quitting smoking; roadblocks to quitting smoking; repetition. Patients should 

be encouraged to indicate the relevance of quitting smoking on a personal level, and 

educated on the negative consequences of continued tobacco use as well as the benefits 

of discontinuing tobacco use. The potential barriers which are impeding smoking 

cessation should be delved into. Assessment of readiness to quit should be repeated. If 

the patient is ready to quit, the “5A’s” model should be implemented.  

 

Patients are then followed-up in-person at end-of-programme assessment and remotely 

via telephone follow-ups. For patients who prefer audio-visual communication, 

appointment-based video consultations could be held.  

 

The smoking cessation pharmacotherapy information which was compiled by the 

investigator for use in the educational smoking cessation intervention was forwarded to 

the CR team for their perusal. This was also adapted into infographics (which explain the 

posology of each medication) that could potentially be uploaded on the aforementioned 

website for patient reference (Appendix 4). 

 

The outline of the proposed framework for a telemedicine-based smoking cessation 

service in CR is shown in Figure 3.6.  
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Figure 3.6: Proposed framework for a telemedicine-based smoking cessation service in CR 
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Chapter 4:  

Discussion  
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4.1. Smoking cessation in cardiac rehabilitation  

The health risks of smoking are grossly underestimated (Jha, 2020) and there appears to 

be a misconception that the tobacco problem has mostly been solved (Proctor, 2012). 

With more than 8 million deaths per year attributed to tobacco use2 however, smoking 

remains a challenging problem. Of all the smoking-attributable diseases, CVD carries the 

highest burden (Jha, 2020). It is therefore imperative to campaign towards smoking 

cessation in all CVD settings.  

 

With risk factor management as a core component, smoking cessation should particularly 

be prioritised in CR (Pipe and Reid, 2018). In spite of this, participation and smoking 

cessation rates within the local CR programme are not optimal, as at 1-year follow-up, of 

the 58 active smokers recruited between January 2016 and December 2017, 32 patients 

were still smoking and 20 patients did not attend.1 In this study, due to the COVID-19 

pandemic interfering with the CR’s team ability to follow up patients, it was the 

investigator who followed up recruited patients at 1-year follow-up. Hence, local CR 

participation cannot be compared. That being said, the 4 patients who forewent the 

opportunity to attend CR were all active smokers, and of the 7 patients who FTA end-of-

programme assessment, 5 were active smokers – findings which are in line with previous 

studies correlating a positive smoking status with poor CR attendance and adherence 

(Gaalema et al., 2015; Ruano-Ravina et al., 2016).  

 

Smoking cessation rates observed in this study were low, with three-quarters of patients 

who were active smokers at initial assessment still smoking at 1-year follow-up. This is 

only a slight improvement in the smoking cessation rates observed in the study by Anders 
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et al. (2019).1 However, the mean daily cigarette consumption was comparatively lower, 

with the patients in this study smoking an average of 4 cigarettes less per day. This finding 

is in keeping with an international study performed by El Hajj et al. (2017), in which 

participants within the pharmacist intervention group smoked an average of 3.2 cigarettes 

per day less than the control group.  

 

It is also worth bearing in mind that the smoking cessation rates observed could have been 

impacted by the presence of the COVID-19 pandemic, which happened to coincide with 

the 6-month follow-up. In fact, the mean daily cigarette consumption of smokers between 

3-month follow-up and 6-month follow up increased by an average of 2 cigarettes per day 

– an increase which was sustained till 1-year follow-up. This finding is corroborated by 

international studies which evaluated the impact of the COVID-19 pandemic lockdown 

on tobacco use (Vanderbruggen et al., 2020; Carreras et al., 2021; Gendall et al., 2021).  

 

In addition to suboptimal CR participation and smoking cessation rates, smoking 

cessation pharmacotherapy is underused in the local CR programme, as evidenced by the 

fact that slightly more than one third of active smokers were not prescribed such 

medications and not all the NRT dosage forms available locally are used. Nevertheless, 

this was an improvement, as in the study conducted by Henry et al. (2019), close to two-

thirds of patients were not prescribed smoking cessation treatment.1 In this study, patients 

were also followed up on smoking cessation pharmacotherapy use. It was found that of 

the 8 active smokers who accepted to receive NRT or varenicline, only 2 patients 

commenced the recommended treatment. Patients were not questioned on their reasons 

for not initiating treatment, however, 2 patients freely disclosed that they were unable to 
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find the medication of their choice in stock. Of the 4 patients who took NRT, 2 stopped 

it as a result of perceived ineffectiveness. This perception could be due to incorrect use 

of NRT, either using less than the recommended dose or not completing the full course 

of treatment (Burns and Levinson, 2008; Balmford et al., 2011), as a meta-analysis by 

Mersha et al. (2021) has shown that only one in four people take the medication as 

directed.7 Of the 3 patients who were taking varenicline at 3-month follow-up, 2 relapsed 

by 6-month follow-up, following treatment completion. Extended treatment with 

varenicline helps to prevent relapse (Livingstone-Banks et al., 2019), thus patients should 

be encouraged to continue treatment with varenicline for preferably 24 weeks. 

 

4.2. Remote smoking cessation service delivery 

The World Health Organisation declared the COVID-19 outbreak as a pandemic on 11th 

March, 2020.8 The implementation of measures such as lockdown, quarantine, social 

distancing, remote working, and the obligatory wearing of masks have, to some extent, 

reduced its spread. It can therefore be seen why contacting patients remotely with a view 

to monitor their progress is a healthcare priority on a global scale. To that end, this study 

was concerned with the design of a telemedicine-based smoking cessation service in CR.  

 

 
7Greenhalgh EM, Stillman DE, Ford C. Pharmacotherapies for smoking cessation. In: Greenhalgh EM, 

Scollo MM, Winstanley MH, editors. Tobacco in Australia: Facts and Issues [book on the Internet], 4th ed. 

Melbourne: Cancer Council Victoria; 2020 [updated 2021 Jul; cited 2021 Aug 11]. Available from: 

https://www.tobaccoinaustralia.org.au/downloads/chapters/Recent_news_and_research/Chapter_7/7.16_R

elevant_news_and_research25519.pdf  

  
8World Health Organisation Regional Office for Europe (WHO/Europe). Coronavirus disease (COVID-19) 

pandemic [Internet]. Copenhagen: World Health Organisation Regional Office for Europe; 2020 [cited 2021 

Aug 11]. Available from: https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-

19/novel-coronavirus-2019-ncov 
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At the time of study, the CR team had already started developing a form of telemedicine 

in the shape of a website from which patients could access information on various 

educational topics. This was due to the fact that the educational sessions were 

discontinued to limit patient contact. 

 

It must be stated at the outset that it is desirable to build a good rapport with each 

individual patient on a one-to-one basis initially by means of face-to-face communication. 

Thereafter, the use of telemedicine modalities is considered an ideal adjunct. The 

proposed framework was therefore purposely formulated in such a way to incorporate 

telemedicine into traditional CR – a model known as hybrid CR.  

 

The proactive follow-up telephone calls would preferably be delivered shortly after the 

patient’s set quit attempt, as this is the period where relapse commonly occurs (Anderson 

and Zhu, 2007; Byaruhanga et al., 2020a). The call schedule could be spaced over weeks 

or months, before assessing the patient in-person at the 1-year follow-up. While there is 

limited evidence about the ideal number of calls, three or more calls are more likely to 

provide a measurable benefit (Matkin et al., 2019). Patients are known to be non-adherent 

with keeping their appointments in outpatient settings for several reasons and therefore, 

it would be fair to assume that there may be similar difficulties with telemedicine. 

Incidentally, this was observed on a personal level whilst conducting patient follow-ups 

during the primary objective of the study, where a particular patient seemed to take 

objection to being contacted, complaining that the timing was inconvenient. For this 

reason, it is recommended to send patients reminders with the intention of confirming 
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their availability and interest. This would also support patients in feeling involved in 

decisions surrounding their health. 

 

Video counselling might be considered preferable as it transmits live video images, 

allowing healthcare workers to be more responsive to patients’ verbal and non-verbal cues 

(Tzelepis et al., 2019). By replicating traditional face-to-face communication, video 

counselling also provides greater social support, and raises motivation and encouragement 

(Byaruhanga et al., 2020a). Furthermore, the social presence of video counselling can 

result in a high level of engagement with the healthcare worker (Byaruhanga et al., 2020a). 

In a review by Byaruhanga et al. (2020b), only 1 of the 4 studies which examined the 

effectiveness of video counselling on smoking cessation reported a significant difference 

between video counselling and telephone counselling, suggesting that both modalities are 

effective in smoking cessation. That being said, a study by Tzelepis et al. (2019) found 

that patients who received video counselling were more likely than those who received 

telephone counselling to recommend the programme to a friend or relative. Nevertheless, 

video counselling presents the issue of a greater chance of connectivity difficulties 

compared to telephone counselling (Byaruhanga et al., 2020).  

 

At the time of writing, the coronavirus responsible remains a major threat to public health 

as more transmissible and virulent variants with increased resistance to the developed 

vaccines continue to emerge. Accordingly, telemedicine is more relevant than ever. Of 

course, there are downsides to it. From the patient’s point of view, healthcare inequalities 

may arise due to a digital divide, particularly with the use of video counselling. From the 

healthcare worker’s perspective, the introduction of telemedicine would disrupt their 
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established daily work routine and, as a result of improved patient accessibility, add to 

their already existing workload. Furthermore, training needs for both patients and 

healthcare workers might be required. Consequently, the proposed framework might not 

be feasible due to time constraints. If such a framework were to be introduced locally, 

human resources would have to be carefully considered prior to its implementation.  

 

4.3. Study limitations 

The following study limitations were identified. The sample size was small and there was 

no control group. The developed educational smoking cessation intervention had to be 

concise for logistic purposes and to keep patients engaged. Smoking status was self-

reported, thereby relying on patients’ honesty.  

 

4.4. Recommendations for further study 

With regard to the educational smoking cessation intervention, it is recommended to 

conduct prospective studies with a larger patient cohort which would also include a 

control group so as to investigate the association between pharmacist intervention and 

smoking cessation rates. It is also recommended that recruited patients have their exhaled 

breath CO levels measured in order to objectively assess and monitor smoking status.   

 

As regards the telemedicine-based smoking cessation service, it is recommended to 

extensively validate the proposed framework with a broad panel consisting of a primary 

care team and specialists in order to test its feasibility, applicability, and practicality. It 

would be appropriate to disseminate surveys amongst patients to gauge interest in 

participating in a remote service, and to discover preferences with regard to telemedicine 
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modalities and available platforms. The smoking cessation infographics which were 

prepared could be revised and translated in Maltese.   

 

4.5. Conclusion  

The developed smoking cessation intervention provided at initial assessment and the 

telephone follow-ups were intended to complement the present service and support 

patients to stop smoking. However, the fact that most patients were still smoking after 1 

year suggests that a more aggressive approach is required in CR to improve smoking 

cessation outcomes. It is possible that outcomes can be improved through remote smoking 

cessation delivery. The proposed telemedicine-based smoking cessation framework is a 

hybrid CR model that allows patients improved accessibility and flexibility.   
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