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ABSTRACT
Introduction  Smoking cessation is an essential, but often 
overlooked aspect of diabetes management. Despite the 
need for tailored smoking cessation support for individuals 
with diabetes, evidence of effective interventions for this 
cohort is limited. Additionally, individuals with diabetes 
do not easily adopt such interventions, resulting in low 
uptake and abstinence rates. This protocol describes a 
study that aims to assess the feasibility and acceptability 
of a unique smoking cessation intervention, based on 
the best evidence, theory and the needs of individuals 
with diabetes, among patients and service providers, the 
diabetes nurse educators.
Methods and analysis  This is an open-label pragmatic 
randomised controlled trial. Between 80 and 100 individuals 
with type 1 or type 2 diabetes who smoke will be recruited 
from the diabetes outpatients at the main acute public 
hospital in Malta, starting in August 2023. Participants will be 
randomly assigned (1:1 ratio) to the intervention or control 
arm for 12 weeks. The experimental intervention will consist 
of three to four smoking cessation behavioural support 
sessions based on the 5As (Ask, Advise, Assess, Assist 
and Arrange) algorithm, and a 6-week supply of nicotine 
replacement therapy. The control intervention will consist of 
an active referral to the Maltese National Health Service’s 
one-to-one smoking cessation support service, which is 
based on motivational interviewing. The primary feasibility 
and acceptability outcomes include the recruitment and 
participation rates, resources used, problems identified by 
the nurses, the nurses’ perceived challenges and facilitators 
to implementation and the nurses’ and patients’ acceptability 
of the study intervention. Data analyses will be descriptive, 
with quantitative feasibility and acceptability outcomes 
reported with 95% confidence intervals.
Ethics and dissemination  Ethical clearance was 
obtained from the Faculty of Health Sciences Research 
Ethics Committee, University of Malta. The study results 
will be disseminated through conference presentations 
and a publication in a peer-reviewed journal.

Trial registration number  NCT05920096.

INTRODUCTION
Diabetes mellitus (DM) is a major public 
health concern both worldwide and in the 
Maltese context. DM, characterised by chron-
ically elevated blood glucose levels that lead 
to the development of various macrovas-
cular and microvascular complications, thus 
increasing the risk of morbidity and death, is 
estimated to affect approximately 1 in every 
10 adults aged 20–79 years worldwide.1 While 
the European region has the second-lowest 
diabetes prevalence (at 9.2%; 95% CI 7.1 to 
10.4), Malta, a European country, has a high 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This paper outlines the study protocol of a fea-
sibility trial, an overlooked, but critical step in the 
development and evaluation of smoking cessation 
interventions among individuals with diabetes, in 
preparation for a future definitive evaluation.

	⇒ Since healthcare interventions are highly context-
dependent, this study will adopt a pragmatic ap-
proach, assessing the feasibility of the intervention 
in the real-world context of diabetes ambulatory 
care, where formal diabetes education is provided 
locally.

	⇒ A unique multicomponent smoking cessation inter-
vention based on evidence, theory and the needs of 
individuals living with diabetes is described to allow 
its replication.

	⇒ This is a feasibility trial and is not powered to deter-
mine the effectiveness of the intervention.
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diabetes prevalence, estimated at 11.2% (95% CI 8.7 to 
13.8).1

Individuals living with DM require medical care, self-
management education and support that goes beyond 
glucose management. Tobacco cessation is an essential, 
but often overlooked aspect of diabetes management.2 
In persons with DM, tobacco smoking, likely medi-
ated by the effects of nicotine, appears to contribute to 
greater insulin resistance,3–6 worsened beta-cell function 
and impaired insulin secretion,3 4 glucolipotoxicity and 
dyslipidaemia.3–6 This exacerbates both macrovascular 
and microvascular complications of DM. Both individuals 
with type 1 and type 2 DM who smoke are at approxi-
mately 50% higher risk of adverse cardiovascular events, 
such as coronary heart disease and stroke, compared with 
non-smokers with diabetes.7 8 Similarly, a higher risk for 
cardiovascular mortality and total mortality has also been 
identified among smokers with type 1 and type 2 DM.7 8 
Tobacco smoking may also increase the risk of microvas-
cular diabetes complications, such as diabetic nephrop-
athy, neuropathy and retinopathy, particularly among 
individuals with type 1 DM.4 9 Furthermore, individuals 
with DM who smoke experience a 1.65-fold increase 
in the risk of diabetic foot amputations.10 Conversely, 
smoking cessation is associated with significant health 
benefits, including improved cardiometabolic profiles,3 
and a notable reduction in the risk for cardiovascular 
disease, cardiovascular mortality and overall mortality 
among this population.7 8 Smoking cessation for individ-
uals with diabetes is one of the key recommendations of 
Malta’s national diabetes strategy.11

Despite the importance of quitting smoking, having 
diabetes does not appear to motivate individuals to quit.12 13 
Durlach et al estimated that on average 20% of individuals 
with type 2 DM and 30% of individuals with type 1 DM 
smoke.4 Analysis of unpublished raw data from the Malta 
National Health Interview survey revealed that 17.4% of 
those who reported having diabetes also reported being 
a smoker (unpublished data on smoking and diabetes; 
Directorate for Health Information and Research, 2023). 
Smokers with diabetes may be less motivated to stop 
smoking due to several diabetes-related barriers and chal-
lenges to quitting. These include: concern about possible 
weight gain and poor glycaemic control, which may occur 
on quitting smoking3; comorbid anxiety and depres-
sion,14 15 which can hinder efforts in quitting smoking16 
and possibly increased nicotine metabolism associated 
with having diabetes, which increases nicotine addiction, 
making it harder for them to quit.17 18

While the need for providing tailored smoking cessa-
tion support to tackle these diabetes-related barriers 
and challenges to quitting has been emphasised,4 9 13 
evidence-based smoking cessation recommendations for 
individuals living with DM are still lacking. The system-
atic review and meta-analysis by Nagrebetsky et al aimed 
to assess the effectiveness of intensive smoking cessation 
interventions, such as intensive behavioural support (eg, 
intensive counselling) or interventions that combine 

behavioural support and pharmacotherapy, such as nico-
tine replacement therapy (NRT), bupropion or vareni-
cline, among individuals with DM.19 However, the limited 
number of reviewed studies and the significant hetero-
geneity in the intervention tested and comparator group 
limited the authors’ conclusions regarding the efficacy 
of diabetes-specific smoking cessation interventions, and 
from providing practice recommendations.

Grech et al, who recently updated the systematic review 
by Nagrebetsky et al and included an intervention compo-
nent analysis, found that intensive smoking cessation 
interventions, comprising three to four sessions, each 
lasting >20 min, were more likely to be associated with 
smoking cessation compared with brief interventions or 
those consisting of fewer sessions.20 However, inconsis-
tent findings limited their ability to make comprehensive 
recommendations for practice, particularly concerning 
the use of specific behavioural interventions and smoking 
cessation pharmacotherapy.20 Given the identified gap in 
evidence, further research on the development and eval-
uation of tailored smoking cessation interventions for 
individuals with diabetes has been recommended.19 20

Notwithstanding the limited evidence-based smoking 
cessation recommendations for individuals with DM, 
evidence suggests that health professionals who care for 
individuals with diabetes are less likely to advise their 
patients against smoking and support them towards 
quitting, compared with health professionals who treat 
individuals without diabetes.21 22 International and local 
literature suggest that diabetes clinicians and educa-
tors often prioritise other aspects of diabetes manage-
ment over smoking cessation.2 23–25 Diabetes educators 
have reported feeling inadequately prepared to discuss 
smoking cessation with individuals with diabetes, lacking 
motivation and time to do so.2 26

Given that the success of a proposed healthcare inter-
vention, such as a smoking cessation intervention, is 
very much dependent on stakeholder engagement, 
patients and providers alike, investigating the feasibility 
and acceptability of a proposed intervention is crucial 
prior to further evaluation and implementation.27 The 
feasibility and acceptability assessment of a proposed 
diabetes-specific smoking cessation intervention for 
undertaking a future large-scale randomised controlled 
trial is particularly advisable in view of the reported low 
recruitment, uptake and challenges encountered in two 
recent smoking cessation trials carried out among indi-
viduals with DM.28 29 These trials, which were initiated 
before the COVID-19 pandemic, in 2018,28 and after the 
declaration of the pandemic, in August 2020,29 did not 
reach the target sample size and were later terminated 
due to lack of funding,28 and following the recall of 
varenicline which was one element of the study interven-
tion,29 respectively. Conducting a feasibility study will help 
estimate the recruitment rate and study uptake, identify 
potential challenges (along with mitigating factors) and 
assure the intervention’s acceptability among patients 
and providers a priori, thus ensuring that the main trial 
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targets can be met before proceeding with a larger, defin-
itive trial.30

In summary, following the development of a unique 
multicomponent smoking cessation intervention, based 
on best evidence and theory, and tailored for people living 
with DM who smoke,20 31 32 a feasibility study was proposed 
prior to a definitive evaluation. This study aims to assess 
the feasibility of a definitive randomised controlled 
trial, by analysing the recruitment and study uptake, the 
perceived challenges and facilitators to implementation 
among service providers and the acceptability of the 
intervention. This will involve analysing participants’ and 
providers’ satisfaction with the smoking cessation support 
provided, as well as participants’ perceived usefulness 
of the intervention. The feasibility study also aims to 
compare the participants’ satisfaction with and perceived 
usefulness of the smoking cessation support provided to 
standard care (the provision of general smoking cessa-
tion support); undertake a preliminary process evalua-
tion, by assessing whether the intervention was delivered 
as intended and exploring the intervention’s functioning 
and determine the preliminary evidence of the interven-
tion’s effectiveness, by comparing the smoking cessation 
rates achieved in the intervention group with the control 
group (standard care).

METHODS AND ANALYSIS
This feasibility study is part of a research project titled, 
‘Development and feasibility testing of a multicompo-
nent smoking cessation intervention for smokers living 
with diabetes mellitus’, which is guided by the Medical 
Research Council (MRC) 2021 framework for the devel-
opment and evaluation of complex interventions in 
healthcare.27 The methods and analysis reported in 
this paper match the trial registration details available 
on ​ClinicalTrials.​gov (NCT05920096). This protocol 
follows the Standard Protocol Items: Recommendations 
for Interventional Trials (SPIRIT) reporting guidelines 
(online supplemental file 1).33

Design
An open-label, pragmatic, experimental design will be 
adopted. While a feasibility study may not need to be a 
randomised trial,30 a comparative analysis of an alterna-
tive standard course of action (ie, the provision of general 
smoking cessation support by the Health Promotion 
and Disease Prevention Directorate, within the Maltese 
National Health Service), in terms of the outcomes 
(ie, smoking cessation rates, and satisfaction with and 
perceived usefulness of the intervention provided), will 
provide sufficient information to make decisions about 
progressing to the evaluation stage of the MRC frame-
work.27 Furthermore, adopting the same design and 
protocol as would be used in a larger scale randomised 
controlled trial will help assess the feasibility of under-
taking the trial. This involves analysing the recruitment 
and study uptake as well as the successful delivery of the 

intervention, while also taking note of the resources 
used.34 Given that healthcare interventions are highly 
dependent on the context in which they are tested, this 
study will adopt a pragmatic approach, assessing the 
feasibility of the intervention in the real-world context,27 
specifically in diabetes ambulatory care where formal 
diabetes education is provided locally.11 An open-label 
design will be adopted. The participants, who are likely to 
be aware of the Maltese National Health System’s smoking 
cessation services, may be able to distinguish between the 
assigned arms and hence will not be blind to treatment. 
On the other hand, due to the pragmatic nature of the 
study, blinding the intervention providers will also not 
be possible. The Principal Investigator (PI), JG, who will 
be actively involved in recruiting and carrying out pre-
intervention and post-intervention assessments and data 
analyses, also cannot be blinded to treatment assignment. 
However, being a feasibility study, blinding is not strictly 
required as there is no formal hypothesis testing.30 None-
theless, as explained below, the 7-day point prevalence 
abstinence at follow-up will be objectively measured to 
minimise bias.35 Furthermore, the questionnaires used 
during the pre-intervention and post-intervention assess-
ments will be coded to avoid participant identification.

Study population
In Malta, all adults with type 1 DM are under the care 
of the diabetologists attending the diabetes outpatients/
the Diabetes and Endocrine Centre (DEC) at the main 
acute public hospital in Malta, Mater Dei Hospital.11 
While individuals with type 2 DM may be seen in primary 
care, they also attend the DEC when complications arise, 
or at prescribed time intervals, at least once annually.11 
In this study, participants will be recruited from the DEC, 
and the adjacent Diabetes Education Unit (DEU), where 
formal diabetes education is provided.

Inclusion criteria
	► Documented diagnosis of type 1 or type 2 diabetes 

(meeting the diagnostic criteria of the American 
Diabetes Association (ADA))36 and attending the 
DEU or the DEC at Mater Dei Hospital on an outpa-
tient basis.

	► Having smoked at least 100 cigarettes in one’s lifetime 
and currently smoking.

	► Being ≥18 years of age.
	► Speaking and understanding English or Maltese.
	► Able to provide written informed consent.

Exclusion criteria
	► Not being able to provide informed consent (due 

to dementia, a learning disability, or a psychological 
disorder).

	► Being pregnant or breastfeeding.
	► Unable to independently attend to the DEU and any 

of the health centres in which the Health Promotion 
and Disease Prevention Directorate provide smoking 
cessation support during the study period.
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	► Currently enrolled in another smoking cessation 
study/programme or multi-behavioural programme 
which also focuses on smoking cessation.

	► Enrolment of the investigator or the research collabo-
rators, and their family members.

Sample size
A power calculation to determine the sample size is not 
appropriate for a feasibility trial, as the purpose of a 
feasibility trial is not to establish efficacy.37 However, the 
sample should be large enough to provide estimates of 
the parameters that are used to calculate the sample size 
for definitive trials. For estimating the CIs for feasibility 
outcomes, such as the recruitment rate and rate of consent 
to the study, and the compliance to the study protocol, 
Hertzog38 suggests having 30–40 participants per group, 
while Teare et al39 recommend having 60 participants 
per group. However, ultimately the sample size decision 
must also take into consideration the resources required 
and time available.39 Thus, this study aims to recruit a 
minimum of 80 and a maximum of 100 participants.

Recruitment and randomisation
At the DEC, all new patients with type 1 or type 2 DM are 
screened for tobacco use by diabetologists and advised to 
quit smoking. As part of the study’s pragmatic approach 
to assess the feasibility of providing smoking cessation 
support in diabetes practice, the diabetologists working at 
the diabetes outpatients will be asked to identify smokers 
who are interested in quitting and to refer them to the 
PI for study recruitment. Additionally, the healthcare 
professionals working at the diabetic clinics at the DEC, 
such as the nurses and the podiatrists, and the diabetes 
specialist nurses (diabetes nurse educators) at the DEU, 
will also be asked to identify any interested smokers 
during their practice and to refer them to the study. 
Posters and flyers will also be present at the DEC so that 
participants can also self-refer to the study. To enhance 
recruitment, onsite visits will be held during which feed-
back on the recruitment process will be provided to all 
healthcare professionals.40 No additional strategies, such 
as offering patient incentives, will be employed, as they 
would limit the feasibility study’s capacity to truly assess 
the need for smoking cessation support within diabetes 
practice.

In 2022, there were 1786 new patients (most of whom 
are individuals with type 1 or type 2 DM) who attended the 
diabetes outpatients (of whom 473 attended the DEU) at 
Mater Dei Hospital.41 Of these, 17.4% were likely to be 
smokers (unpublished data on smoking and diabetes; 
Directorate for Health Information and Research, 2023). 
Assuming a yearly population size of approximately 311 
individuals, a sample size of 100 (or 80) participants, with 
a 95% CI, would be sufficient to provide the aforemen-
tioned feasibility estimates with an acceptable margin 
of error of 8% (or 10%).42 Given that the consent rate 
for participating in smoking cessation trials was found 
to be 66.4% (IQR 42.7%–85.2%),43 it is anticipated that 

the target sample size of 80 or 100 participants will be 
achieved within 1 year.

The PI will screen all recruited patients by telephone 
to assess eligibility, inviting them to participate in the 
study. Eligible interested individuals will attend a pre-
intervention assessment session for informed consent, 
during which the PI will randomly assign them to the 
intervention or control group and assess baseline char-
acteristics. Participants will be randomly allocated to 
the intervention or control arm on a 1:1 ratio using a 
computer-generated random block length (in blocks of 
two and four), using the random allocation software by 
Saghaei.44 The sequence will be prearranged before the 
study begins, with group assignments sealed in sequen-
tially numbered opaque envelopes. The PI will assign the 
sequentially numbered opaque envelopes in the order 
they are met. The participants’ characteristics will not be 
known before the assignment of the envelopes.

Participants are to receive the respective intervention 
within 2 weeks from the assignment. Post-intervention 
evaluation will take place 12 weeks after the pre-
intervention assessment session. Figure  1 displays the 
participant timeline for this study, based on the SPIRIT 
participant timeline figure.33

Pre-intervention assessment
In the pre-intervention assessment session, a baseline 
questionnaire will be used to collect information on the 
participants. This questionnaire will collect demographic 
data, perceived health status, diabetes and smoking 
profiles and anxiety and depression levels. Questions are 
based on the literature. Cigarette dependence, current 
motivation to stop smoking, which are part of the smoking 
profile and anxiety and depression will be measured using 
well-established validated questionnaire scales. Ciga-
rette dependence will be measured using the Cigarette 
Dependence Scale-5 (CDS-5),45 while motivation to stop 
smoking will be measured using the Motivation To Stop 
Scale (MTSS).46 47 Conversely, the Hospital Anxiety and 
Depression Scale (HADS)48 will be used for screening for 
anxiety and depression. As part of the smoking profile 
section, exhaled carbon monoxide will also be measured 
using the Bedfont piCO Smokerlyzer to confirm smoking 
status.49

The baseline questionnaire will be made available to 
participants in English and Maltese. Except for HADS,48 
which was already translated and validated into Maltese 
by Baldacchino et al,50 the CDS-545 and the MTSS46 47 
required translation and validity assessment. To ensure 
the content validity of the translated instruments, concep-
tual equivalence was established for these instruments by 
following the process outlined by Tang and Dixon.51 Addi-
tionally, the CDS-545 was assessed for internal reliability 
using Cronbach’s alpha. Based on the minimum sample 
size required,52 17 individuals living with type 1 or type 2 
diabetes were invited to complete the Maltese version of 
the CDS-5 prior to participating in a smoking cessation 
programme. The Cronbach’s alpha score was high; 0.80. 
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On eliminating the items one at a time from the analysis, 
the Cronbach’s alpha (and scale mean) remained rela-
tively stable (online supplemental file 2). All item-scale 
correlations were ≥0.4.

Interventions
Experimental intervention
Intervention development
The development of the intervention followed a three-
stepped research process. Initially, a scoping review was 
undertaken to identify the most promising smoking 

cessation methods for persons living with diabetes, 
identifying any gaps in evidence.31 This was followed by 
a systematic review and intervention component anal-
ysis of the identified most promising smoking cessation 
methods to identify their critical components.20 Then a 
qualitative descriptive study was conducted to explore the 
needs of individuals with diabetes to quit smoking, and 
their views of the identified promising smoking cessation 
components.32 Based on the reviews and the qualitative 
descriptive study’s findings and recommendations, a 

Figure 1  Participant timeline for this feasibility trial (based on the Standard Protocol Items: Recommendations for 
Interventional Trials figure).
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multicomponent smoking cessation was developed and 
proposed to the diabetes specialist nurses working at the 
DEU.

Theoretical framework
The intervention is based on information-motivation-
behavioural skills (IMB) model for achieving behaviour 
change,53 and thus aims to:

	► inform individuals with diabetes who smoke on the 
association between smoking and diabetic complica-
tions and the benefits of quitting;

	► motivate and encourage individuals to quit smoking 
and/or remain abstinent;

	► support them in developing/using the appropriate 
behavioural skills to quit smoking and avoid relapse;

	► tackle any situational and individual characteristics 
(moderating factors) that can negatively influence 
smoking cessation, and negative health outcomes on 
quitting smoking, which can weaken adherence to the 
new behaviour via a feedback loop affecting the IMB 
constructs.

Figure  2 presents the theoretical framework of this 
intervention, outlining the strategies for addressing the 
IMB constructs (and any negative moderators and health 
outcomes)53 for achieving and sustaining abstinence 
among individuals with DM.

Components of the intervention
The main components of this intervention include:

	► Three to four (30–60 min) smoking cessation behav-
ioural support sessions based on the 5As (Ask, Advise, 
Assess, Assist and Arrange) and 5Rs (Relevance, Risks, 
Rewards, Roadblocks and Repetition) algorithm,54 
which will be provided by two diabetes specialist 
nurses at the DEU (figure 3).

	► Three brief video clips (with English subtitles) 
featuring Bill from the Tips from Former Smokers’ 
campaign, to raise awareness on the link between 
smoking and diabetes drawing on first-hand experi-
ence.55 Bill was an individual with type 1 diabetes who 
suffered and died from tobacco-associated diabetic 
complications (kidney failure, poor circulation, heart 
disease and blindness).55

	► A 6-week supply of NRT based on the recommen-
dations of Siahpush et al.56Despite the increasing 
evidence demonstrating the effectiveness of nico-
tine electronic cigarettes (e-cigarettes) for smoking 
cessation compared with NRT,57 58 participants in this 
study will not be provided with e-cigarettes to address 
their nicotine dependence. This is because in Malta, 
in line with WHO’s recommendations,59 and that of 
other organisations, including the ADA,60 61 the use 
of e-cigarettes is not recommended for smoking cessa-
tion in clinical practice. The decision to provide NRT 
instead of e-cigarettes is also based on the observation 
that individuals who quit smoking using e-cigarettes 
tend to continue using them, unlike those who use 

 

 

 

 

 

 

 

 

 

 

 

 

Information 

• On smoking and diabetes 
o informed that smoking does not help in 

diabetes management 
o advised about the increased health risks for 

those with diabetes 
o introduced to the story of Bill from the Tips 

from Former Smokers’ campaign and 
showed the three video clips in which, he 
explains what he suffered from 

• On the benefits on quitting smoking 
o informed about the decreased health risks on 

quitting smoking 

 

Health behaviour 

Smoking cessation 

 

Motivation 

• Relevance to quitting smoking 
o Discussion of identified risks, benefits, and 

barriers to quitting 
• Encouragement throughout the quitting 

process 

Negative moderating factors  

• Minimisation of the harmful effects of smoking 
• Smoking addiction/habit  
• Smoking to cope with diabetes 
• Already feeling restricted because of diabetes 

Behavioural skills 

• Development of a quit plan  
o setting a quit date 
o social support 
o problem-solving strategies to tackle 

identified barriers and challenges 
to quitting (negative moderating 
factors) linking persons to 
psychological support if needed 

o motivational techniques and 
helpful distraction 

o the provision (and explanation of 
benefits) of Nicotine Replacement 
Therapy  

o removing tobacco products and 
making the house smoke-free 

• Discussion of any problems 
encountered and anticipated 
challenges 

   

Perceived health 
outcomes 

Negative outcomes, such 
as poor diabetes 
management on quitting 
are addressed by offering a 
diabetic consultation by 
the nurse educator and 
subsequent specialist 
referrals (if required) 

• Coping with stress/sadness 
• Unfavourable social factors 
• Having cigarettes available 

Figure 2  The theoretical model of this intervention, outlining the strategies for addressing the information-motivation-
behavioural constructs for achieving and sustaining abstinence among individuals with diabetes mellitus.
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NRT,5 57 62 63 possibly leading to permanent nicotine 
dependence,62 and the associated ill-health effects 
previously mentioned. Consistent with the litera-
ture, combination NRT, that is, the daily combina-
tion of the (16-hour) nicotine patch and a fast-acting 

nicotine product will be provided to individuals who 
smoke ≥10 cigarettes per day, while a fast-acting nico-
tine product will be provided to those who smoke 
fewer.60 64 65 The nicotine mouth spray was selected as 
the preferred fast-acting nicotine product due to its 

Figure 3  Study intervention algorithm based on the 5As (Ask, Advise, Assess, Assist and Arrange) (and 5Rs (Relevance, Risks, 
Rewards, Roadblocks and Repetition)) framework for smoking cessation.
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faster absorption rate compared with other options 
like gum or lozenges, resulting in quicker relief 
of cravings.66 67 While mild adverse effects, such as 
hiccups and burning of the throat/tongue, tend to 
be more common when using the mouth spray, this 
was still deemed the treatment of preference among 
those who had used it.68 69 Additionally, in the system-
atic review and meta-analysis by Theodoulou et al,65 
no significant difference in quit rates was identified 
between participant-selected and clinician-selected 
NRT. Participants will be provided with 6 weekly packs 
of 25 mg 16-hour nicotine patch (tapered during the 
last 2 weeks; 15 mg and 10 mg, respectively) and/or 
four nicotine mouth sprays (1 mg/spray; 150 sprays 
per bottle) for daily use if refraining from tobacco 
use, recommending the latter for breakthrough urges 
and/or to reduce withdrawal symptoms further.60 64 65

Additionally, participants will be referred for psycho-
logical support if reporting experiencing depression or 
anxiety, or on further discussion with those identified 
as potential cases; a score of ≥11 on the anxiety/depres-
sion subscale on the HADS.48 70 71 Participants will also be 
offered a diabetic consultation by the nurse educator if 
reporting poor glycaemic control, or if they are concerned 
about diabetes management following a change in diet 
or weight gain on quitting smoking. Subsequent referrals 
to specialists, such as dietitians and diabetologists at the 
DEC, will be provided as needed.

Nurses’ training
The two diabetes specialist nurses have been trained 
in smoking cessation prior to the study. A training 
programme, based on the successful training 
programme by Grech72 (the PI), which followed the 
WHO toolkit for delivering the 5As and 5Rs for tobacco 
cessation,54 was developed and delivered by the PI to 
the nurses prior to the initial testing of the intervention 
in November 2022 and to the commencement of the 
feasibility study (July 2023). To help assess fidelity, all 
the sessions provided by the two nurses will be audio-
recorded with consent.73 74

Intervention log
Additionally, the nurses will be asked to keep an inter-
vention log to document the following information per 
participant for measuring compliance to the protocol, 
the resources used and any challenges encountered75:

	► the number, and duration of the sessions provided 
(and the number of weeks during which the sessions 
are provided) and non-attendance, along with reasons;

	► provision of the 5Rs intervention at the first session;
	► whether the participant opts not to see the informa-

tional video clips, along with reasons;
	► whether the participant agrees to attempt to quit 

smoking (by setting a Target Quit Date (TQD)) at 
their first session, and subsequent session, if still 
smoking), along with reasons for not wanting to;

	► the amount of NRT provided, and returned;

	► reported use of NRT, along with reasons if a partici-
pant reports not using it;

	► any problems encountered, such as side effects on 
using NRT, identified mental health issues, issues 
with managing diabetes and any referrals, including 
reasons for refusing support.

As recommended by Hollands et al,76 NRT adherence 
will be assessed using a continuous outcome measure: the 
total days of NRT use, and the average number of times 
the nicotine spray is used per day. This assessment will 
cover the first week following the TQD (and the subse-
quent TQD for those who agree to reattempt quitting), 
which should coincide with the follow-up session/s, as well 
as the next 4 weeks, coinciding with the final follow-up 
session.

Control intervention
The participants who are assigned to the control group 
will be actively referred to the Health Promotion and 
Disease Prevention Directorate’s one-to-one smoking 
cessation service, which is provided within community 
health centres around Malta. The smoking cessation 
support provided is based on motivational interviewing 
and is delivered by trained tobacco cessation facilitators. 
The counselling sessions, lasting around 20 min each, are 
usually provided every fortnight, based on the individ-
uals’ needs.

The smoking cessation services coordinator will be 
asked to take note of the number of sessions provided 
(including the number of weeks during which the sessions 
are provided) and any dropouts (with reasons).

Post-intervention evaluation
End-of-study questionnaire
All participants will be invited to a post-intervention assess-
ment session, held at 12 weeks follow-up in which they 
will be invited to fill in the end-of-study questionnaire, 
available in English or Maltese. In the questionnaire, 
participants will be asked about their quitting attempt 
and smoking status, about the support they received 
during the study period and to rate their satisfaction with 
the smoking cessation intervention provided and their 
perceptions of its usefulness.

Smoking abstinence will be measured by following the 
recommendations by Piper et al.77 Participants will be 
asked if, in the past 7 days, they intentionally refrained 
from smoking any combustible or non-combustible 
tobacco products and alternative products (7-day point-
prevalence abstinence). They will also be asked if they 
abstained from smoking for seven consecutive days (or 
more) during the study period (7-day floating absti-
nence) or for at least 1 day or 24 hours (quit episode). 
Continuing smokers will be asked about their current 
tobacco use.

Biochemical verification of tobacco abstinence will be 
conducted for those reporting 7-day point-prevalence 
abstinence, based on the recommendations of Benowitz 
et al.49 This will be carried out by using the same carbon 
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monoxide monitor and additionally by analysing a urine 
sample for cotinine exposure using a multilevel lateral 
flow immunoassays urine test strip with a nominal 200 
ng/mL cut-off. The latter will help to confirm abstinence 
from both combustible and non-combustible tobacco 
sources and the use of alternative products, for example, 
e-cigarettes. Participants will be advised to discontinue 
the use of NRT prior to assessment, if possible, as cotinine 
can also be detected in urine because of NRT use.

To investigate the participants’ satisfaction with the 
intervention and their perceptions of its usefulness, the 
measures by Grech et al for assessing the satisfaction and 
perceived usefulness of smoking cessation interventions 
among individuals with diabetes, will be used.78 The 
satisfaction questionnaire consists of eight statements 
covering the main elements of smoking cessation inter-
ventions. It is rated by a 5-point Likert scale, ranging from 
(1) ‘very unsatisfied’ to (5) ‘very satisfied’. The total score 
ranges from 8 to 40. Conversely, the perceived usefulness 
questionnaire consists of 14 items, based on the IMB 
model of behaviour change. It is also rated by a 5-point 
Likert scale, ranging from (1) ‘strongly disagree’ to (5) 
‘strongly agree’. The total score ranges from 14 to 70. 
Four additional questions, asking participants to explain 
which aspects of the smoking cessation intervention 
they were most and least satisfied with, suggestions for 
improvement and whether they would recommend the 
intervention to others (‘yes’ or ‘no’ option), complement 
these instruments. Both questionnaires (in English and 
Maltese) were found to have a high internal consistency 
(>0.8).78

Semi-structured interviews
Additionally, the participants who are assigned the exper-
imental intervention will be interviewed to obtain feed-
back on the study intervention and to explore their quit 
attempt. The qualitative sample will consist of a purposeful 
sample, for obtaining an in-depth understanding of the 
acceptability of the study and the mechanisms of the 
study intervention from different viewpoints,73 75 selecting 
individuals who stop or do not stop smoking, attend or 
stop attending the study intervention and use or do not 
use the NRT provided on attempting to quit smoking. 
In selecting participants, due consideration will also be 
made to sex, age and the type of diabetes. The sample size 
will be determined based on the principle of ‘data satu-
ration’,79 which occurs when newly collected data begin 
to repeat what was expressed in the previously collected 
data.80 Given that no previous studies have explored the 
acceptability of a smoking cessation intervention among 
individuals with diabetes,31 in estimating the required 
sample size, reference is made to the seminal study by 
Guest et al,81 in which saturation was relatively achieved 
after only 12 interviews. The estimated sample size was 
increased to 20 participants.

Semi-structured interviews will also be carried out 
with both nurses to obtain feedback on the study 

intervention and to explore the facilitators and chal-
lenges to implementation.

Patient and public involvement
Individuals living with DM were involved during both the 
development and in planning feasibility testing of the 
intervention. During the developmental phase, a qualita-
tive descriptive study was conducted to explore the needs 
of individuals with DM to quit smoking, and their views 
of the identified promising smoking cessation compo-
nents,20 31 32 to guide the development of the study inter-
vention. Additionally, in November 2022, a pilot study 
was conducted to test and refine the intervention with 
a small sample of individuals with diabetes.78 Based on 
the feedback received from both patients and providers, 
the study intervention was revised to include an addi-
tional follow-up session for those who report not quitting 
smoking, bringing the total to four sessions. Patients/
Public were not involved in the design or the conducting 
of this study. A summary of the study findings, presented 
in a simple factsheet with pictograms, will be offered to 
all participants.

Outcome measures
Primary feasibility and acceptability outcomes
Feasibility: recruitment parameters
The following outcomes will be measured during the 
study recruitment period:

	► The monthly recruitment rate of eligible smokers 
interested in quitting (recruitment rate).

	► The proportion of eligible smokers identified 
from each source of recruitment (DEU, DEC and 
self-referral).

	► The proportion of participants who consent to the 
study out of the total number of recruited eligible 
smokers, along with reasons for non-participation 
(consent rate).

	► The recruitment duration in months.

Feasibility: compliance with the protocol, resources used and 
problems identified
These feasibility outcomes will be measured based on the 
information documented by the intervention providers 
during the intervention period:

	► The proportion of participants who attend the sched-
uled sessions per group, along with reasons for not 
attending (participation rate).

	► The proportion/number of participants in the inter-
vention group who choose not to watch the informa-
tional video clips, along with their reasons.

	► The proportion/number of participants in the inter-
vention group who choose not to set a TQD at their 
first session (or subsequent session if still smoking), 
along with their reasons.

	► The proportion of participants in the intervention 
group who use the nicotine patch and/or spray on 
their TQD, during the subsequent TQD for continuing 
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smokers, and in their final follow-up period, along 
with reasons for not using it.

	► The average percentage of days the nicotine patch 
and/or spray are used by participants in the interven-
tion group during the first week after the TQD, the 
subsequent TQD for continuing smokers and during 
the subsequent 4 weeks following 1 week from the 
TQD.

	► The average daily usage of nicotine spray by partici-
pants in the intervention group during the first week 
after the TQD, the subsequent TQD for continuing 
smokers and during the subsequent 4 weeks following 
1 week from the TQD.

	► The average number of sessions provided per partici-
pant per group.

	► The average duration (in weeks) of smoking cessation 
support provided per participant per group.

	► The average time (in minutes) taken to deliver the 
experimental intervention sessions.

	► The proportion/number of participants from the 
intervention group who were provided with the 5Rs 
intervention.

	► The average amount of NRT provided per participant 
(taking note of any returned items).

	► The number of problematic issues identified by the 
diabetes specialist nurses, such as reported adverse 
events while using NRT, and the number of referrals 
to additional support services (eg, psychotherapists). 
Participants who decline additional support will be 
documented, along with their reasons for refusal.

Feasibility: response rate at 12 weeks follow-up
	► The proportion of participants attending their 

12-week postintervention evaluation session in both 
groups, with reasons for dropouts.

Feasibility: perceived challenges and facilitators to implementation
	► The perceived challenges and facilitators to imple-

mentation as identified when conducting interviews 
with the diabetes specialist nurses at the end of the 
study.

Acceptability outcomes
The following acceptability outcomes will be measured 
based on information collected from participants in the 
intervention group during their post-intervention evalu-
ation sessions (questionnaires and interviews), as well as 
interviews with diabetes specialist nurses at the end of the 
study.

	► Participants’ satisfaction with the intervention 
provided.

	► Participants’ perceived usefulness of the intervention 
provided.

	► Nurses’ satisfaction with the intervention.

Secondary outcomes
Secondary acceptability outcomes
The following outcomes will be measured based on the 
data collected from the end-of-study questionnaires.

	► Group comparison of the participants’ satisfaction 
with the smoking cessation support provided.

	► Group comparison of the participants’ perceived 
usefulness of the smoking cessation support provided.

Preliminary process evaluation
	► Treatment fidelity of the experimental intervention. 

A random sample (20%) from all the audio record-
ings (all sessions provided) from both nurses will be 
selected, listened to and cross-checked against a list 
outlining the intervention’s action components (for 
each type of session) for calculating the level of adher-
ence.74 Any deviations from the study protocol will 
also be taken note of. An 80%–100% level of adher-
ence constitutes high fidelity, <80% medium fidelity, 
whereas ≤50% constitutes low fidelity.74

	► Exploring the experimental intervention’s functioning 
when conducting interviews with the participants.

Preliminary evidence of effectiveness
The following outcomes will also be measured, based on 
the data collected from the end-of-study questionnaires:

	► Proportion of participants per group reporting a quit 
episode during their study period.

	► Proportion of participants per group reporting a 
7-day point prevalence abstinence at any time during 
the study period (floating abstinence).

	► Proportion of participants per group reporting a 7-day 
point prevalence abstinence at follow-up, biochemi-
cally verified.

	► The change in the average number of cigarettes 
smoked per day (among continuing smokers) per 
group at follow-up.

Data analysis plan
Quantitative data
Based on the recommendations for the analysis of pilot 
and feasibility studies, where a formal power calculation 
is not carried out, the data analyses will be descriptive in 
nature, and no statistical comparisons between the inter-
vention and control groups will be undertaken.82–84 None-
theless, the feasibility and acceptability outcomes will be 
reported with 95% CIs to provide an estimated range of 
the said outcomes.82–84

Continuous data will be summarised using means (and 
SD) and 95% CIs, and medians (and IQR) for normally 
and non-normally distributed variables, respectively. For 
categorical data, frequencies and proportions/percent-
ages will be used. Proportions/Rates will also be reported 
with 95% CIs using the Clopper-Pearson ‘exact’ interval, 
which is more conservative for estimating CIs when using 
binomial distributed data.83 85

Missing data
In line with standard smoking cessation research prac-
tice,65 86 87 intention-to-treat analysis will be used for 
assessing effectiveness. Participants with missing smoking 
outcome data, that is, those who drop out of the study 
or who are lost to follow-up, and participants whose 
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abstinence cannot be biochemically verified, will be 
considered as continuing smokers or to have resumed 
smoking.65 86 87 The baseline characteristics of those 
followed up and those lost to follow-up will be compared 
descriptively.

To calculate the satisfaction and perceived usefulness 
questionnaires’ average scores, any missing data will be 
handled in accordance with the recommendations of 
Mirzaei et al.88 In case of a missing data percentage of up 
to 10% (eg, one item in the perceived usefulness question-
naire), the single imputation method will be conducted.88 
In the case of 10%–40% missing data per questionnaire, 
missing data may be imputed if the Little's test of miss-
ingness determines that the missing values meet the spec-
ification of missing completely at random.88 In such a 
case, the recommended imputation method is multiple 
imputation.88 89 Given that it is not possible to confirm if 
the missing data are missing at random or missing not at 
random, no imputation will be carried out in such cases 
and these will be excluded from analyses.88 89 However, 
qualitative investigation (by inviting such participants to 
an interview) will be recommended.88 The same principle 
applies to >40% of missing data.88

Missing data in the intervention logs will not be imputed. 
The intervention logs will be frequently checked by the PI 
for their completeness and to ensure that they are being 
filled up in a timely manner.

Qualitative data
Qualitative data will be summarised by following the 
Applied Thematic Analysis (ATA) approach.90 ATA has 
been described as a rigorous, primarily inductive method 
for describing and exploring the experiences of partici-
pants as accurately and comprehensively as possible.

To provide a further understanding of the acceptability 
of the study intervention and its functioning as experi-
enced by the study participants, the quantitative and qual-
itative data will be compared to confirm, disconfirm or 
expand each other. Ultimately, all findings derived from 
all sources will be synthesised to understand what needs 
to be modified to enhance the feasibility and acceptability 
of the study intervention, prior to a full-scale randomised 
trial.75

Criteria for proceeding to a future trial
The decision of whether to proceed to a future definitive 
trial will be based on the feasibility and acceptability data, 
that is, the data on the recruitment and study uptake, and 
the acceptability of the intervention. As stated earlier, 
the required sample should be recruited within a year. 
Based on two previous studies, which similarly provided 
individuals with type 2 DM with a counselling session 
at baseline followed by a 1-week and 1-month follow-up 
(participation rates of 90% and 86.2%, respectively),87 
and another study which provided individuals with type 
2 DM with weekly visits and varenicline for 3 months 
(reporting an approximate 30% attrition),86 the uptake 
for this study, including participation rates, NRT usage 

(average percentage of days the nicotine patch and/or 
spray are used, at least during the first week after the TQD 
and the subsequent set TQD for continuing smokers) and 
follow-up response rates, should be not <70%. The partic-
ipants from the intervention group should also rate the 
study intervention as satisfactory and useful, or above, 
with an average score of 32 and 56, respectively. The 
intervention providers should also be satisfied with the 
intervention, finding it feasible to introduce it in practice 
for a definitive assessment. Not reaching these criteria 
does not necessarily indicate that a future definitive trial 
is unfeasible, however, modifications, informed from 
the qualitative findings, will be required before further 
testing and a definitive evaluation.

ETHICS AND DISSEMINATION
Before carrying out the study, permissions were sought 
from the authors of the tools that will be used, the 
recruiting stakeholders, the clinical chairperson and the 
hospital administration. Ethical clearance was sought 
from the Faculty of Health Sciences Research Ethics 
Committee on behalf of the University Research Ethics 
Committee (UREC FORM V_15062020 8618). No ethical 
issues were foreseen, and the study was approved. The 
study started in August 2023 and is ongoing.

On indicating their interest to participate in the study, 
prospective participants will be verbally briefed on the 
study by the PI and provided with a detailed information 
letter and consent form to sign (online supplemental files 
3 and 4). The participants and the nurses (intervention 
providers) who participate in the interviews at the end 
of the study will also receive an information letter and 
consent form to sign (online supplemental files 5–8). 
Participants will be informed that participation is volun-
tary and that they are free to withdraw from the study 
at any time, without the need to provide a reason. They 
will also be assured that refusing to participate or with-
drawing from the study will not have any effect on their 
care whatsoever.

The participants in the intervention group will be 
encouraged to take the provided NRT in attempting to 
quit smoking, however, they are also free to refuse to take 
it. Often NRT may cause minor adverse reactions (eg, irri-
tation of the site of use, the skin), however, such adverse 
events can usually be minimised or avoided by applying 
the treatment correctly and so should not warrant treat-
ment discontinuation.91 On the other hand, on rare 
occasions, NRT may also cause non-ischaemic chest pain 
and palpitations but there is no evidence of an excess of 
serious cardiac problems, even in people with established 
cardiac disease.91 In the unlikely event of such a serious 
adverse event, NRT will be discontinued and participants 
will be seen by a doctor of their choice, free of charge.

Data will be securely stored in an encrypted computer, 
with access restricted to the PI. While the questionnaires 
used will be coded, to allow the comparison of the base-
line characteristics of those followed up and those lost 
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to follow-up, only the participants will be aware of their 
unique code, thus ensuring anonymity. The audio-
recorded interviews will also be pseudonymised by the PI 
on transcription. These, and the audio-recorded experi-
mental intervention sessions, which will only be listened 
to by the PI for quality assurance, will then be erased. 
The participants who do not quit smoking by the end of 
the study will be invited to attend the Health Promotion 
and Disease Prevention Directorate’s smoking cessation 
services.

The data supporting this research will be available 
from the corresponding author on reasonable request. 
The study results will be communicated and dissemi-
nated through conference presentations at national and 
international conferences on general medicine, diabetes, 
public health, nursing and/or tobacco control. A publi-
cation is planned in a high-impact peer-reviewed journal. 
The study reporting will follow the Consolidated Stan-
dards of Reporting Trials statement for the reporting of 
randomised pilot and feasibility trials.92 Depending on 
the results, modifications to the study methods followed 
by further testing, or a definitive evaluation, will be 
proposed.
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