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Abstract

Background Adhering to varenicline has been shown to significantly improve the chances of successfully quitting
smoking, with studies indicating a twofold increase in 6-month quit rates. However, despite its potential benefits,
many individuals struggle with maintaining good adherence to varenicline; thus there is a need to develop scalable
strategies to help people adhere. As a first step to inform the development of an intervention to improve adherence
to varenicline, we conducted a rapid literature review to identify: 1) modifiable barriers and facilitators to varenicline
adherence, and 2) behaviour change techniques associated with increased adherence to varenicline.

Methods We searched MEDLINE, Embase, APA PsycINFO, CINAHL, and the Cochrane Central Register of Controlled
Trials for relevant studies published between 2006 and 2022. Search terms included “varenicline,"“smoking cessation,’
and "adherence," and their respective subject headings and synonyms. We screened and included studies reporting
modifiable determinants of adherence to varenicline and then assessed quality, extracted modifiable determinants
and mapped them to the Theoretical Domains Framework version 2 and the Behaviour Change Technique Taxonomy

version 1.

Results A total of 1,221 titles were identified through the database searches; 61 met the eligibility criteria. Most

of the studies were randomized controlled trials and predominantly focused on barriers to varenicline. Only nine
studies explicitly mentioned behaviour change techniques used to help varenicline adherence. Eight domains were
identified as barriers to varenicline adherence (behavioural regulation, memory, goals, intentions, beliefs about capa-
bilities, beliefs about consequences, optimism/pessimism, and environmental context) and five as facilitators (knowl-
edge, behavioural regulation, beliefs about capabilities, social influences, and environmental context).

Conclusions This study identifies barriers and facilitators that should be addressed when developing a complex
adherence intervention tailored to patients'needs based on modifiable determinants of medication adherence, some
of which are under- used by existing adherence interventions. The findings from this review will inform the design
of a theory-based healthbot planned to improve varenicline adherence in people undergoing smoking cessation
treatment.
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"Nadia Minian and Melissa Wong, shared first authorship.

*Correspondence:

Nadia Minian

nadia.minian2@camh.ca

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-024-18139-z&domain=pdf

Minian et al. BMC Public Health (2024) 24:679

Page 2 of 44

Keywords Varenicline, Medication Adherence, Smoking Cessation, Theoretical Domains Framework, Behaviour

Change Techniques, Barriers, Facilitators

Background

Tobacco use and exposure results in more than eight mil-
lion deaths worldwide each year [1], prompting an urgent
need to implement interventions to promote smoking
cessation. There are currently three pharmacotherapies
approved for smoking cessation by the US Food and
Drug Administration (FDA): varenicline, bupropion, and
nicotine replacement therapy (NRT) [2]. A Cochrane sys-
tematic review reported that, compared to bupropion or
NRT, varenicline is the most effective pharmacotherapy
for maintaining long-term smoking abstinence (at six
months or more) [3]. A high-affinity partial agonist at
the o4f2 nicotinic acetylcholine receptor, varenicline
decreases the rewarding effects of tobacco through its
dual effects as an agonist by binding to the receptor to
reduce craving and as an antagonist by competing with
nicotine for the receptor [2, 4]. Despite varenicline being
superior to other pharmacotherapy in the treatment of
tobacco dependence, low adherence to varenicline is a
significant obstacle to the success of this smoking cessa-
tion treatment [5]. Meta-analyses have demonstrated the
association between varenicline and adverse effects such
as nausea, constipation, flatulence [6], sleeping disorders,
insomnia, abnormal dreams, and fatigue [7]. In a retro-
spective cohort study examining varenicline adherence,
55% of the study participants never began their 12-week
treatment, 20% began but failed to complete their treat-
ment, and only 25% of the participants adhered to and
completed their treatment [5].

Studies have shown that providing behavioural sup-
ports and tailored interventions can increase adherence
to smoking cessation medications [8].These studies have
a large variability in the strengths of effects [9—12] which
may be accounted for by the active ingredients in the
behavioural supports the intervention offered. In addi-
tion, there is no review examining the behaviour change
theory that could guide the design of the intervention tar-
geting varenicline adherence. This is a significant short-
coming given that there is growing evidence, including
the UK Medical Research Council’s (MRC) framework
for complex interventions [13] supporting the use of the-
ory in complex interventions. Theory holds the potential
to enhance researchers’ comprehension of the behavior
change process and provide guidance in the development
and refinement of interventions [14]. For instance, theory
can help identify theoretical constructs to target within
the intervention (e.g. ’optimism.). Therefore, before
designing an intervention to help people adhere to their

varenicline treatment, it is essential to conduct a review
exploring modifiable determinants that influence vareni-
cline adherence, grounded in a theoretical framework.
The Behaviour Change Technique Taxonomy version 1
(BCTTv1) provides a practical taxonomy to describe the
active content of an intervention [15]. Behaviour change
techniques (BCTs) can be mapped to the Theoretical
Domains Framework (TDF) [16], a framework that inte-
grates 33 theories and 128 constructs into a single frame-
work that contains 14 domains [17]. The TDF, in turn,
can be mapped to a well-established model of behaviour
change: the Capability, Opportunity, and Motivation
Model of Behaviour (COM-B). COM-B suggests that
behaviour change results from an interaction between
people’s capability, motivation, and opportunities for the
behaviour [18].

The aim of this rapid review is twofold: 1) to identify
the modifiable barriers and facilitators to varenicline
adherence in people using varenicline for smoking cessa-
tion, and 2) to identify the behaviour change techniques
associated with helping people adhere to their varenicline
treatment.

The findings from this review will inform the design
of a theory-based healthbot planned to improve vareni-
cline adherence in people undergoing smoking cessation
treatment.

Methods

We chose to conduct a rapid review since it is a timely,
cost-effective and efficient way to gather high-quality evi-
dence to inform health program decisions [19]. The rapid
review was conducted in accordance with the Cochrane
rapid review methods recommendations [20] and it is
reported following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) state-
ment (see Additional file 1) [21]. The study was registered
with PROSPERO (# CRD42022321838).

Eligibility criteria
The research question was developed using the PICO
model.

+ Population: The population of interest were individu-
als using varenicline for smoking cessation.

+ Intervention: Studies were included if varenicline was
used as an intervention for smoking cessation. We
included studies using multiple smoking cessation
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medications, as long as they reported factors associ-
ated with only varenicline users separately.

+ Comparator: In studies with a comparator group, the
comparator was either a placebo, an active control
group, or no intervention

+ Outcome: The outcome of interest was reported
modifiable factors associated with adherence to
varenicline.

Exclusion criteria

1. Publications such as commentaries, abstracts, con-
ference papers, reviews, editorial letters, protocols,
book chapters, thesis/dissertations, case reports, and
case series.

2. Studies that did not separately report barriers and/or
facilitators associated directly with varenicline adher-
ence.

3. Studies in which varenicline was not administered
for smoking cessation.

4. Non-English language articles.

5. Non-peer reviewed articles.

Information sources and search strategy

The search strategy was developed with a health sci-
ences librarian (TR), who conducted all searches. The
strategy was tested and finalized in MEDLINE (Ovid),
then translated and run in the following bibliographic
databases: MEDLINE, Embase, Cumulative Index to
Nursing & Allied Health Literature (CINAHL), APA Psy-
cInfo, and Cochrane Central Register of Controlled Trials
(CENTRAL).

The search strategy was designed to identify the over-
lap between three concepts: tobacco smoking, vareni-
cline, and treatment adherence (see Additional file 1).
The smoking concept was kept broad (e.g. “smoking’,
“nicotine”, “tobacco” and relevant subject headings) and
functioned only to omit alternative uses of varenicline
(i.e. treatment of dry eye syndrome) [22]. The varenicline
concept included generic, and brand names (“vareni-
cline’; “Chantix’, “Champix”) searched in the major
record fields.

The treatment adherence concept used database-spe-
cific subject headings, natural language keywords, and
advanced search operators such as truncation and adja-
cency operators to balance specificity and sensitivity.
Variations of search terms such as “retention’, “dropout’,
and “compliance” were searched in the title, subject head-
ing, and keyword fields and were linked with “therapy”
or “treatment” or “program” using an adjacency opera-
tor to search the abstract field. Terms such as “barrier”
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and “facilitator” were searched in the title, subject head-
ing, and keyword fields and were linked with treatment
or retention terms using an adjacency operator to search
the abstract field.

The terms and concepts were combined using Boolean
operators. Non-human animal studies were excluded
[23], as were the following publication types when pos-
sible: book chapters, dissertations, conference abstracts,
editorials, and letters. Year limit applied was 2006 to
the date of the search (May 6, 2022) to reflect the FDA’s
approval year of varenicline [24]. The core MEDLINE
search strategy can be found in Additional file 2.

The studies located by the research librarian were
imported into the reference manager, EndNote [25],
and then uploaded into the systematic review software,
Covidence [26]. Articles with duplicates were tagged and
removed in Covidence [26].

Study selection process

All reviewers conducted a pilot exercise on Covidence to
calibrate and evaluate the review forms used in the title
and abstract screening, full-text screening, data extrac-
tion, and quality assessment. For the pilot screening, all
reviewers conducted title and abstract screening on 39
studies and conducted full-text screening on five ran-
domly selected studies that were included in the title and
abstract screening stage [20].

Two reviewers independently screened 201 studies for
the title and abstract screening, which included resolved
conflicts. Afterwards, one reviewer screened the remain-
ing abstracts while a second reviewer screened the
abstracts deemed irrelevant by the first reviewer. Given
that modifiable factors associated with varenicline adher-
ence could not always be determined in the title and
abstract, only the “yes” and “no” options on Covidence
were used in the title and abstract screening, where “yes”
was selected if the abstract was ambiguous or suggested
the reporting of barriers and/or facilitators to varenicline
adherence. Studies with missing abstracts also received
a vote for “yes” and eligibility was determined in full-
text screening. Two reviewers were required for full-text
screening, where one reviewer screened all the included
full-text articles (MW) while a second reviewer screened
the full-text articles excluded by the first reviewer. Con-
flicts were resolved by a third reviewer or by consensus
[20].

Data extraction

Utilizing the revised data extraction form from the pilot
(see Additional file 3), data extraction was performed by
two reviewers. One reviewer extracted data using the
data extraction form and a second reviewer verified the
accuracy and completeness of the data extracted by the
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first reviewer. Conflicts were resolved by a third reviewer
or by consensus [20]. Missing data were obtained by con-
tacting the corresponding authors of the included stud-
ies. Extracted data included:

1. Barriers and facilitators associated with varenicline
adherence.

2. “Active ingredients” employed by the varenicline
adherence intervention, defined as the components
of a behaviour intervention that are needed for it to
work and are observable, replicable and irreducible
(25],

3. Study information including: sample size, location
of intervention, study design, theories used to design
the intervention, delivery of intervention, method
of smoking cessation (e.g., abrupt cessation, gradual
cessation via reduction), and type of tobacco product
used.

4. Demographic information: gender proportion,
target population of intervention, age, race, and any
additional demographic information reported.

5. Information regarding varenicline adherence
including: definition of varenicline adherence, adher-
ence outcome measures (e.g., self-report, pill count),
and degree of non-adherence (e.g. discontinuation,
reduction). For studies in which adherence to vareni-
cline was not the primary outcome, adherence was
defined as adherence to the varenicline treatment.
Participants who failed to adhere to their vareni-
cline treatment (e.g., discontinued or stopped taking
varenicline but were still in the study) were consid-
ered non-adherent.

Barriers and facilitators associated with varenicline
adherence were extracted and defined according to the
TDEF, version 2 [27]. For studies that aimed at improving
varenicline adherence, we used BCTTv1l [15] to extract
data on the components of the intervention (active
ingredients).

Methodological quality assessment

We used the Joanna Briggs Institute’s (JBI) Critical
Appraisal Tools [28] to assess the quality of randomized
controlled trials (RCTs), quasi-experimental, analyti-
cal cross-sectional, case—control, cohort, and qualitative
studies, and the Mixed Methods Appraisal Tool (MMAT)
version 2018 [29] to assess the quality of mixed methods
studies. For studies using the JBI Critical Appraisal Tool,
an overall score was calculated based on the percentage
of “Yes” answered, and questions were excluded from
the overall score if “Not applicable” was answered. Stud-
ies with an overall score of 70% and above were deemed
low risk of bias, studies with a score between 40 and 70%
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were deemed moderate risk of bias, and studies with a
score of 40% and below were deemed high risk of bias
[30]. Secondary and pooled analyses were assessed using
the RCT checklist, and reference was made to the parent
study. Since the use of an overall score to determine the
quality of a study is not recommended for the MMAT, a
detailed presentation of the quality assessment was pro-
vided for all included studies using the methodological
quality criteria from the MMAT to determine whether it
was of high, moderate, or low risk of bias [31].

The quality assessment was performed by two review-
ers. One reviewer rated all included studies using the
quality assessment form and a second reviewer verified
the appraisal made by the first reviewer [20]. Conflicts
were resolved by a third reviewer or by consensus.

Data synthesis

We used a narrative synthesis of the included stud-
ies [20] to summarize the barriers and facilitators to
varenicline adherence and the active ingredients in
interventions that aim to help people adhere to vareni-
cline. Barriers and facilitators were coded based on the
14 domains of the TDF (version 2). Active ingredients
were coded based on the 16 groups of the BCTTvl.
All reviewers were trained to code using the TDF and
BCTTvl (http://www.bct-taxonomy.com/). Discrep-
ancies in coding were resolved by consensus or by an
expert in TDF and BCTs (NM).

In order to understand which BCTs helped with adher-
ence, we categorized the interventions into three simple
categories: ‘effective; ‘mixed results’ or ‘ineffective! An
intervention was categorized as ‘effective’ when improve-
ments to medication adherence were reported to be sta-
tistically significant compared to the control group or
baseline measures. Interventions were categorized as
having ‘mixed results’ when the BCTs increased the par-
ticipants’ knowledge, skills, or motivation but showed no
sign of improving medication adherence. Interventions
were categorized as ‘ineffective’ when the intervention
did not significantly improve medication adherence com-
pared to the control group or baseline measure.

Studies with low and moderate risk of bias were used
to examine barriers and facilitators to varenicline adher-
ence. In contrast, studies with high risk of bias were only
used to confirm the patterns identified.

Results

A total of 1,221 titles were identified through the data-
base searches; 61 met the eligibility criteria (see Fig. 1).
Of these 61 studies, nine reported BCTs used to help par-
ticipants adhere to varenicline.


http://www.bct-taxonomy.com/

Minian et al. BMC Public Health (2024) 24:679

Page 5 of 44

[ Identification of studies via databases and registers ]
S
Records identified:
§ I(\:e;ﬂ:r? e2 1_)21 8 Records removed before
© screening:
3] Embase — 563 :
£ APA PsycINFO — 94 —> DnuEIg:&te records removed
s CINAHL — 150 (n=501)
- Cochrane Central Register of
Controlled Trials — 196
—
\4
Records screened »| Records excluded™
(n=720) (n=184)
v
Reports sought for retrieval .| Reports not retrieved
2 (n=536) "l (n=34)
o )
: '
o
(7]
Reports assessed for eligibility ~
(n=502) o
Reports excluded:
Commentary, abstract, conference paper, review, editorial
letter, protocol, book chapter, thesis/dissertation, case reports,
case series (n =219)
Modifiable factors (barriers and/or facilitators associated with
— only varenicline are not reported separately (n = 182)
v Varenicline was not administered for smoking cessation (n = 19)
- Article is not in English (n=15)
S Studies included in review Article is not peer-reviewed (n=6)
= =
= (n=61)
=

Fig. 1 PRISMA flow diagram detailing the identification, screening, and inclusion of studies in the rapid review

Study characteristics
Most of the studies included in this review consisted of
RCTs (n=38) [32-69], followed by cohort (n=17) [70—
86], cross-sectional (n=3) [87-89], quasi-experimen-
tal (n=3) [90-92], and qualitative (n=1) [93] studies,
and one study (#=1) [53] was a mediation analysis that
examined an observational study and RCT. The majority
of studies had a low to moderate risk of bias [27 studies
were of low risk of bias [37-39, 42, 44, 47-56, 61, 65, 71—
73,75, 83, 84, 86, 88, 92, 93]; 28 studies were of moderate
risk [32, 33, 35, 40, 41, 43, 45, 46, 59, 60, 62—64, 6670,
77-82, 85, 87, 89, 90]; and six studies were of high risk
of bias [36, 57, 58, 74, 76, 91]]. Studies were conducted
in a multitude of countries across all continents except
Antarctica.

All studies focused on adult populations, and most
focused on the general public (#=43) [32, 33, 35, 37, 39—
45, 48-53, 55, 59, 60, 62, 63, 65, 67, 69-74, 76, 77, 79-81,

83, 85-88, 90, 91, 93]. A few studies investigated specific
patient populations: cancer (n=3) [34, 36, 82]; chronic
obstructive pulmonary disease (n=3) [61, 75, 78]; human
immunodeficiency viruses (n=3) [54, 58, 66]; psychi-
atric conditions (n=2) [46, 84]; and people undergoing
substance use disorder treatment, including methadone
treatment (n=2) [47, 56]. There was a fairly even gender
split among participants in the included studies, although
20 studies reported 30% or fewer female participants [71,
72, 38, 39, 77-79, 46, 48, 80, 81, 89, 54, 84, 55, 58, 92,
65, 66, 86]. Table 1 provides a summary of the included
studies.

Barriers and facilitators - by Theoretical Domains

Most studies included in this review reported barriers
as opposed to facilitators. Of the 61 studies, 51 studies
[32, 33, 36-40, 42-57, 59-65, 67-69, 71, 73-78, 80-83,
86—92] only mentioned barriers, while four studies [41,
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58, 66, 85] only mentioned facilitators, and six studies
mentioned both barriers and facilitators [35, 37, 70, 79,
84, 93]. Definitions of the theoretical domains accord-
ing to Atkins, et al. [94] can be found in Table 2.

‘Belief about consequences’ was the most common
barrier to varenicline adherence, reported by 53 of the
included studies. Moreover, 52 of these studies reported
side effects as a barrier to adherence (27 of the studies
were of low/moderate risk of bias). The most frequently
reported adverse effects contributing to varenicline
non-adherence were nausea (#=23; 20 low/moderate
risk of bias) [32, 40, 45-47, 49-51, 53, 57, 60, 62, 63, 65,
73, 75-77, 81, 82, 86, 89, 91]; insomnia/sleep problems
(n=12; 8 low/moderate risk of bias) [36, 39, 47, 54, 56,
57, 63, 65, 73, 76, 86, 91]; headache (n=8; 7 low/mod-
erate risk of bias) [40, 47, 63, 65, 73, 76, 81, 89]; depres-
sion (n="7; 4 low/moderate risk of bias) [32, 36, 43, 56,
62, 76, 91]; vomiting (n = 6; 5 low/moderate risk of bias)
[36, 43, 46, 47, 65, 77]; and abnormal dreaming (n=5; 4
low/moderate risk of bias) [57, 73, 82, 86, 89].

Another frequently cited domain mentioned as a
barrier to varenicline adherence was optimism/pes-
simism, which was reported in 17 studies (n=17; 15
low/moderate risk of bias) [33, 35, 43, 50, 51, 55, 57,
73, 74, 79-81, 84, 86—89]. In these studies, participants
discontinued their varenicline treatments as their con-
fidence that varenicline would help them quit smoking
diminished.

Ten studies (#=10; 9 low/moderate risk of bias) [35,
43, 68, 73, 74, 78, 79, 84, 87, 88] mentioned beliefs about
capabilities as a determinant of varenicline adherence.
These studies reported perceived competence and/or low
willpower as contributors to varenicline discontinuation.

Nine studies mentioned environmental context and
resources (n=9; 8 low/moderate risk of bias) [43, 52, 68,
74, 75, 78—80, 90] as a barrier to varenicline adherence.
The cost of the medication and lack of access to pharma-
cies were the most frequent barriers coded under this
domain.

Other less frequently reported barriers to varenicline
adherence include: behavioural regulation (n=3; 2 mod-
erate risk of bias) [74, 79, 81]; memory, attention, and
decision processes (n=2; 2 low/moderate risk of bias)
[68, 92]; goals (n=1; 1 low risk of bias) [84]; and inten-
tions (7 =1; 1 moderate risk of bias) [78].

Facilitators that promoted adhering to varenicline
include: social influences (n=4; 4 low/moderate risk of
bias) [37, 41, 70, 79]; knowledge (n=3; 2 low/moderate
risk of bias) [37, 41, 58]; beliefs about capabilities (n=3; 2
moderate risk of bias) [35, 58, 66]; environmental context
and resources (n=3; 3 low/moderate risk of bias) [79, 84,
85]; and behavioural regulation (n=1; 1 low risk of bias)
[93].

Page 32 of 44

There were few instances where modifiable determi-
nants related to ‘goals’ and ‘intentions’ were reported.
When they were reported it was always as barriers. On
the other hand, “knowledge and “social influence” were
only mentioned as facilitators (Figs. 2 and 3). Table 2 pro-
vides a summary of the barriers and facilitators to vareni-
cline adherence according to the Theoretical Domains
Framework.

Behaviour change techniques

Only nine studies included in this review reported on
behaviour change techniques associated with varenicline
adherence [37, 41, 43, 56, 58, 66, 89, 92, 93]. Among these
studies, two studies reported statistical significance in
regards to improving varenicline adherence [43, 58], two
studies were not statistically significant [37, 66], and five
studies did not report statistical significance [41, 56, 66,
89, 93].

The most common behaviour change techniques
(BCTs) implemented in the studies for improving vareni-
cline adherence were social support (n=6) [37, 41, 43, 56,
66, 93]; feedback and monitoring (n=5) [41, 43, 56, 66,
93]; and shaping knowledge (n=4) [37, 41, 58, 89]. Other
BCTs that were mentioned included goals and planning
(n=2) [56, 89]; regulation (n=2) [56, 89]; and self-belief
(n=1) [58]. Given that so few studies reported statisti-
cal significance, we did not identify any trends indicating
which BCTs were promising. Table 3 provides a summary
of the BCTs used in these studies.

Discussion

The goals for this rapid review were to identify: (1) the
facilitators and barriers to adhering to varenicline; and
(2) the active ingredients utilized in the intervention for
varenicline adherence. The results of the review will be
used by the authors to help design a healthbot aimed at
helping people adhere to their varenicline regimen.

The current review identified 61 studies that identi-
fied barriers and/or facilitators to varenicline adherence.
Of the 61 studies, nine explicitly mentioned behaviour
change techniques used to help with varenicline adher-
ence. Similar to what other evidence syntheses have
found on medication adherence [95], our review found a
greater emphasis on the barriers than on the facilitators.

By using the TDF framework to extract and analyze
the data, we saw that there are eight domains that act as
barriers to varenicline adherence (behavioural regula-
tion, memory, goals, intentions, beliefs about capabili-
ties, beliefs about consequences, optimism/pessimism,
and environmental context) and five domains that act as
facilitators (knowledge, behavioural regulation, beliefs
about capabilities, social influences, and environmental
context). In this review, side effects were coded under



Page 33 of 44

(2024) 24:679

Minian et al. BMC Public Health

[68 05 ‘88 "€/] =ul2

-ludJeA 01 9suodsal [eYauaq JO 3oe| ‘[£8] bupows 01 3oeq
pasde|as Jo ‘sSwoidUAS [emeIPYIIM pue sBUIARID BuldUSL
-adxa ‘[¢¥ 7/ €] Bupiiom 10U sem 1 1ybnoya A3y1 asnedaq
SulD1uBIeA PINURUOISIP '[1S ‘08 6/ ‘61 ‘61 '8/ ‘7€) Aoeduys
MO| paAadsad syuedpiiied ‘(€8 ‘98] bupjows unb syued
-1o114ed Sxew 01 pPa|iej UONEDIPI “BUOWS 01 }oeq bul
-sdeja1 01 aNP BU|DIUBIBA JO SN PINUIIUODSIQ -WISIWISSS]
Ja1ing

[69 /S ‘vl @dussype

aulpiualeA pabeinodus Adedyya-jiss Jaybiy :Aoedyje-j19s
1010311204

[¢/] Bupjows wouy

Ule1sge 0} JOWAUE UOIEDIPaW 3R} O} PIaU 10U pIJ 5421199
[7/ 'v€] Bujowls woij ujeisge 01 aioulAue

uolIeDIpaW S¥e} 01 Paau Jou piQ ‘[8/] uoned|pawl Apnis
SnuuodsIp syuedilied spew Jamod ||Im Mo :Adedy)e-§19S
[/8] pasde|al pue

Bupjows dois 3ou pinod *[£/] Apnis ay1 Bue|dwod a105aq
Bupows dois 01 9|ge alom syuedpdinied asnedaq Apnis Ul
uonedpinied psnunuodsIg ‘(€8] $Y99M 7 | J0j Buows woiy
BujuleIsqe Ja1je a10WAuUR 3 Papaau 341 yulyl 10U pIp

£33 9snedaq uoledipaw Apnis panuiuodsip suedidiied
‘[£9 V€ '98 '€/ ‘T '7/] BuOWSs WO} ujeIsge 01 aioulAue
UOI3eDIPaW 23E1 O} PadU 10U pI :22Ua12dW 0D Panladlad
Ja1ipg

[9€] suoneidadxs

JUSWIEI} PUB JUSWIE] JO 95IN0D 34l INOGE Uolew

-Jojul pue uoinesnpa ybnoiyl Loddns buiobuo buipinoid
[0t '£5) @2us18ype

[£5]'0202 "2 12 311035 ![8] ‘9107 "2 19 YdIey

(98] '€ 107 "2 32 BueM [[88] ‘€107 B 19 91T ‘[18] 'L LOT 2 32
Hed[Se] 'L 10T "2 312 Z3eD {[£/] ‘L 10T [e 32 IsseID) [[/8] 'L 10T
‘e 13 paojwieg [6/] ‘0L0Z ‘(e 33 Bbunf [7/] ‘010 "[e 32 YdAl
-Joop\-UOSHIRH [SS]°0L0T *[e 39 MobIY ‘[68] ‘6007 (B 19 SIA
-Ing[0S] '900¢ ‘[e 32 SIPIN ‘[ 1S] '800T e 39 S3PIN ‘[08] ‘20T
1032320 ‘[£€] 'L LOT '|e 38 1961|108 [€4] ‘6007 ‘|8 32 unadjey

[99]'2 10T

‘12 Buas] ‘[8G] 'SLOT e 32 A9|19yS ‘[S€] ‘L 10T '8 312 238D
[8/1'210Z 1212

ZIng-zauawiir ‘18] ‘9107 (e 12 Udley ‘[88] '€ LOZ e 39 Jang
[S€]"1L 10T 1212 218D ([€/] 11 10T [ 12 155RID ![/8] ' LOT |2 12
piojuifed :[6/] ‘0L0OT '[e 38 Bun( /] '010T '|e 33 YoA1 |00
-uostieH [[€] ‘600 ‘(e 12 uniad|eH ([89] '1Z0T ‘(e 12 1a%|em

(L1 =u) 1o1Lieg

(€ =u) Jorey|ioe4
(01 =u) Jaiuieg

[6] ,paUIPLIE 3] [|IM S|e0b PalISIP 18y} Jo
159 2y 10} uaddey |jIm sBuIyl 1eY1 92USpYUOd 3y,
wslwndo

[¥6] o

SAIIDNIISUOD 03 INd Ued UosIad e 1oyl A3i|1D8) 10 JU3[e) ‘A3
-lige ue Inoge AypljeA o Ajjeas ‘yini ayi Jo adueidaddy,
sanyjiqedes inoqe syaijag

uonedipaw pue buows bupinb Jo siyauag ayi Inoge [¥6]
uolewuoju; Buipiroid pue sulpIuaIeA IN0ge IBPS|MOUY [£€1'120 ,BUIYISWOS JO 3DUIISIXD Y1 JO SSaUIeME UY,
JopLS R 12 MGG {851 'S 10T ‘e 13 A9)19YS ‘(1] ‘9107 |8 19 Buon (£ =uU) Jolel|jidey abpajmouy

(103e31]10R4

JAEIRIL=E:))
away] jo Arewwng Apnis duUaNYu| awaY] YioMmaweld sulewoq |ed132103Y |

JJOMaWiel) sulewo( |edn=1oay] 92yl 01 @C:ULOuum 2OUaJaype aul|DlualeA 0] si0lell|ide) pue sisliieg g ajqeL



Page 34 of 44

(2024) 24:679

Minian et al. BMC Public Health

[£9] uonedipaw ay1

93e] 01 JUBM JOU PIp pue uonedipaul Jisyl dn aid 01
paJ4ay10q 3¢ 10U p|nod syuedidied :bupjew uolsidag
[£9 '16] uonedIpaw axel 01 bunsbio :A1owaN
Ja1ing

[£8] Bupjows 01 32eq buisde|al pue UOIIBAIIOW MO| O} aNP
uoledidinied Apnis Jo UORENUIIUODS| ((SNOWOUOINE) S|e0D)
Jaling

(2] Bul

-{oWs woly uleisge 01 asodind Jeajpun ue 01 anp Apnis ul
uonedpiied Jo uopenuUOdSIP ([epow abueyd jo sabeis
AolIbg

[19'89-99

'€9°09 VS T8 /¥ '6L 8L €L LY T6 /8L € 9E "L 0L Y€ 69
‘7€) saIpn3s 7z :(payioads 1ou Ing ‘pa1els sem Jy) JSYi0

‘[e8] swiajgo.d jeunsaiulonsed ‘[€g] buLous ‘[9]

eulbuUe 3|grISUN JAASS ‘[+9] silydauo|aAd a1nde pue spidip
-uadde a1nde/sniuolnad ‘[8G] 92UBGUINISIP POOW pUE S9I10A
Bulleay ‘[95] uoneibe pue s3ybNoyl paIoisip ‘(G5 2INzZIas
‘[18] uolssaibbe/uonelbe ‘o] aanadde pue a1sel ul abueyd
'[£/] 9ueIz|0IUl 9ANRSIDIP [7/] eIsAadSAp ‘[8€] ABp U3 INO
-ybNoIy3 $S3USNOIDSUOD JO SSO| WOPUEI STy 1BYI0

[¥9 '5S] ysel

1SS "6€] sareunybiu ‘[SS /] A1aixue '[96 ‘ot ‘Sp] Ajigen
(58 ‘9¥] sseuizzip ‘29 '9v] anbney 79 'SS ‘06 'S/ ‘T 'SE)
uolissaidap ‘[LE ‘€8 'Si7] uolespl apidIns ‘€8 v9 ‘9] seb '[9
‘88 ‘op] uonednsuod '8 ‘95 88 ‘1.8 ‘7/] swealp [ewiouqe
'[S8 797995 'S ‘06 ‘€S ‘O 'S/ ‘74 '8¢ 's€] wiajqoud dasys
/eIUWOSUI '[9 ‘OF 'St 9/ Tt 'SE] BUIWOA '[9 ‘79 ‘88 ‘08 ‘Ot
'S4 '6€] 3Y2epeay ‘19 ‘S8 '¥9 79 '65 95 '06 ‘88 ‘LS ‘18 08
‘05-8% ‘Ov—b¥ 'O/~ 'TL '6€ 'L €] BISNEN -S1D3)42 3SIIAPY
[95] aAD3YaUI Sem uoleDIPaW APNis |94 [98] Bupyiom jou
uoledIPaW 01 anp asdejal pjnom syuedidinied asnedaq
2besn aulIUSIeA PINURUODSIP :S3DURIDAAXS SWOINO

[¢6] 'T20T 2 32 UOYXS [89] 'L ZOT '[e 18 43|

[¥81'910C 1212 Ydley

[8/1'2107 |e 18 ZINY-Zauawilf

[69] ‘200 @ 32 Swel|[I\N 98] '€ LOT ‘e 3

Buem 1[89] 120 '[e 32 4231BM ‘[£9] ‘910 e 32 Y20|InL‘[S9]
/007 "|e 12 1es| {[¥9] £ 10T ‘|8 39 peiIsuo] [¢9] 'q900T “le 12
pe1suo] [€9] "e900¢ ‘[e 12 PeISUOL :[19] 'L LOT ‘[e 32 upjyseL
‘[09] ‘z10T '[e 39 uems ‘[6G] €107 e 32 UIAS [£G] ‘0C0T e 39
9|[1A0DS {[95] '/ LOT ‘(B 39 MOUSSYOY ‘[55] ‘0L0T ‘[e 19 111061y
‘[16] ‘6007 "|e 32 uowey ‘[#8] ‘9107 |8 39 y2ley ![+S] '020¢
‘B39 UuIND {[68] '600¢ '[e 32 SiaIng {[€8] ‘S 10T '[e 39 12z0d
‘[zS1'0z0z 12 12 Buad ‘[78] ‘1 10T e 19 3ed (18] ‘1 10T e 1
ed {[08] ‘220T ‘1B 323420 [15] '800¢ '[e 32 S9PIN ‘[0S] '900T
212 SaPIN ‘[6%] ‘800 '[e 12 _IneIN ‘8] ‘£ 10T '[e 18 eInw
-BdeN /] '070T ‘e 19 IAUeN {[9] '€ 10T ‘|e 1 soiezsa [6/]
‘010z "[e 18 Bunr [St7] ‘900 '[e 18 Aquaior ([8/] '£10T " 18
ZINyg-zaupwir [//] '€ 10T '|e 39 ZIng-zaupwllr [[9/] ‘€10T e 19
uBpPOH ‘[6/]'810T ‘[ 12 OUSIUSZ ZapueUIRH ‘[K] ‘0107
‘e 19 sAeH ‘[#/]'010C '[e 33 YoA1|0op-UOsLLIEH €] '600C
‘e 3 unadieH ‘[zi] ‘020 e 12 K219 [[/] /1 LOT e 19 155eiD)
‘[€6]'£10T '|e 32 UOPIOD :[0F] ‘£ LOT ‘| 32 U9soy-zno4 ‘6]
‘010 e 32 wionsiabey [[88] ‘€ 10T |2 19 1913 ([8€] ‘9107

‘e 30 Buequiasiz ([£€] ‘120z e 3@ 1993 [e/]‘'010T e e
19993 :[9€] '610C "[e 12 pioymedD ([1/]'020T ‘e 32 nyD [S¢€]
'110Z 1212 738D[0/] 'L LOT "[e 39 zaipnog :[e€] 'L LOT B 12

[16] ,SoAIRUISYE SIOU IO
OM] US2M1I2Q 500U PUR JUSWUOIIAUR 31 JO s1dadse uo
A]9A11D3]95 SN0} ‘UORRULIOJUI Ulea) 0} Alljige ay ],

(¢=U) Ja1ieg $9s59304d UOISIdAP pue uoudlle ‘K1owa

[76] ,2A314De 01 SIUBM [eNPIAIPUL U 1Ry}
$1B1IS PUS JO SIUIODINO JO SUOLIRIUSSIIDI [BIUSIA,
(L =u) Jauieg s|eop

[#6] ,Aem UIRLIDD B U] 108 0}
9A|0S3] B JO INOIARYS] B WI0Jd 0} UOISIDIP SNOIDSUOD VY,

(L =u) Jaueg suonualu|

[6],0NENLS USAID B Ul INOIABYS( B JO SOUIOD
1IN0 1NOge ALpIeA 10 ‘Al1jeal ‘yinil 3yl JO aoueidaddy,

Ja1I0g 19611109 ‘[2€] ‘8007 |2 32 UIQNY ![£8] 'L LOZ R 12 pIojuileg (€6 =U) Jallieg sa>uanbasuo) 3noge sya1jag
(103e21]1>RY
/19141eg)
away] jo Alewwns Apms ssusanyu| 3WaY ] yJomdwel4 suiewo( [e3133109Y |

(panunuod) g ajqey



Page 35 of 44

(2024) 24:679

Minian et al. BMC Public Health

[¢6] uonedIpaul Jiay) axel 01 siuedidined pspulwal 1ey)
dde asn 01 Asea pue 9|gIssadoe ue buiaey :buIOUOW-}|9S
1010311504

[8/] 4amod |im

MoJ pue ‘[08 ‘c/] @oueljdwiod Jood 01 anp 0S PIP SUldIUSIeA
panuiuodsIp Ajiniewsaid oym syuedpipied :burioyiuow-j|as
Ja1ing

[8/] @>uasaype

auldIusIeA aA0idwI 01 SW1sAS Loddns 19119G pasu Aewl
sjuaned d1uld ‘snyi pue ‘syuedidinied 1991un|oA 01 pasedwod
95N SUIDIUSJRA SNUIIUODSIP 01 S1URlied dlul|d Je[nbai pasned
Jamod|jim Mo [07] Bul||esunod ybnoayl aduaIaype uoly
-eDIpaW pUB BUOWS 10U JO 5109449 9AlISOd 8y 1NOge uoh
-BUWIOJUI PUB SUI|DIUSJeA INOgR 9bpajMmouy Bulpinoid [9€]
SUOI1R129dX® 1USWIESI] PUR 1USWI1ES1 JO 9SIN0D 3Y1 IN0ge
UOoI1eWIOJUI pue uoiesNpa ybnoisyy 1oddns buiobuo
BuIpInOId *[69] @2UsUNSCe BUOWS pue 92UaI9ype
duldIUBIBA PRBRINODUS JOJ9SUNOD Pazijeuosiad pue
aAIoddns e usamiaq diysuone|al ay | :1oddns [epog
101D}1{1204

[¥8] spouad

JUSWISSINQUIIRI-UOU Ueyl spopiad Juswasinquiial bulinp
Ajpusnbaij 210w sul|dIUBIeA 119 0 palsype siuedidiied
‘[8/] @dU3I3Ype SUl|DIUBIRA 10} MO|[e O} SL)SAS 1oddns
191199 pasu Ajjerusiod susied oiulD syuedipinied 19sun
-|oA 03 paJeduwlod aulDIUIeA SNUIIUODSIP 03 Siualied dluld
1e|nBHal pasned JaMOd||IM MO] :$92IN0S3I [BLIS1RW,/S20IN0SDY
[£8] paseadde 1ey3 swoidwAs duielyd

-Asd 1UBAS|2I PUE $103)J3 9SI9APE 9583103p 01 Aep/buwi | O}
aulpiualen Jo abesop ayi Buidnpal :Si01el|1De) pUe SI3Lleg
1010111204

[1G] aulp1uaseA 03 pasaype oym syuedpdiiied ul Jomo|
AjpuedLIUBIS SEM 3OS 01 dARID 943 :SI01R1I|IDR) pUE SIallieg
[£/] f31xue wayy buisned s1012e) [PUOIIBNIIS 0 SNP SUl|D
-JudJeA paNuRUODSIP Juedidilied :SI0SSIS [eIUDUIUOIIAUT
[£09] Aoewuieyd sy 01 3 93eWw 10U p|nod Asy) asnedaq bnip
Apnis 8y uiRIqo 10U pip suedpived 6/ ‘82 ‘68 ¥/ '€/]
Wway) 1o} 9AISUSAXS 00} SeM 1 9SNedSQ SUl|DIURIRA Panul}
-uods|p syueddinied ‘[z1] Ino uel 31 uaym yoed |id uonduds
-a1d J1ayy ||ya1 03 A13 30U pIp £33 95Ned3q UoIedIPaW Apnis
panuURUOdSIp syuedidiied :$92IN0Sal [PLIS1RW,/S90IN0SDY

[€6] /10T ‘e 19 UOpIOD
[L8]L10T e 1°ied
[6£1'0102 "2 32 Bun( {[/] '0L0T '[e 32 YDAIJOOA-UOSIIEH

[£€]"1z0 1212 Weqa3 [0/] ‘L 10T
‘e 12 za1pnog [6/]1'010Z ‘e 32 bunr [1+] ‘9107 ‘|2 32 buon

8] ‘910z

1039 Yoley (58] ‘910¢ [e 19 uanog ueA 61010 e 12 Buny
[8/1'£10¢

19 ZIng-Zauswi :[¢S] £ 107 '[e 12 6uad ‘f6/] 010 e 19
Bun( ‘[7£1'010Z '[e 1 YAI0OM-UOstIeH 1[08] ‘720 e 19
¥20 1[5/ '8 107 |2 19 0USIUSZ ZapUBUISH [06] £ 10T e 12

(L=U) Jorey|ioeq
(€=U) Ja1lueg

(y=u) Jo1ey|10e

(€ =u) Jorey|1oed

[16] ,SUONDR PaINSEAW JO PIAIDSTO
KjoAa[qo buibueyd Jo buibeuew 1e pawie Buiyikuy,
uoine|nbai jeanolneyag

[¥6] ,SINOIARYSQ 10 ‘sBuljaa) ‘s1ybnoyl 1oyl sbueyd o}
S[enpIAIpUl 9sned ued 1eyl sasse20ud [euostadisiul asoy],
s9dUdN|UI [eIDOS

[¥6] Anolneyaq oAl

-depe pue 25ua19dWo |e120s ‘SduspUadapUl ‘sa1ljIge pue
S||134S 4O 1UWAO[RASP 2y $9HRINODUS 1O $9HRINODSIP 1ey]
JUSWIUOIIAUS 1O UOIeNIIS SUO0SId B JO 9DURISWNDID AUY,

Ja11Dg 11ePASH ‘[€1] ‘6007 |8 19 unadieH ‘[89] ‘1 70T ‘|e 13 13%|BM (6=U) Jauieg $32JN0S1 pUE IXIIUOD [eJUBWIUOIIAUT
(103e31110R4
/121ieg)
away] jo Arewwng Apnig dusnpu| dWaYy ] YIoMaweld sulewoq |ed133103Y |

(PanunUOd) Z 3jqey



Minian et al. BMC Public Health (2024) 24:679 Page 36 of 44

Fig. 2 Barriers to varenicline adherence

Behavioural Regulation
(n=1; 0 low to moderate risk of bias)
Capability
(n=4; 4 low to moderate
Knowledge / risk of bias)
(n=3; 2 low to moderate risk of bias)
Beliefs About Capabilities > ( _3!\:rtl\:atlo: .
(n=3; 3 low to moderate risk of bias) AS2s CHgmersne
risk of bias)
Social Influences
(n=4; 3 moderate risk of bias) \ Opportunity
(n=6; 5 low to moderate
Environmental Context / risk of bias)
(n=3; 2 moderate risk of bias)

Fig. 3 Facilitators to varenicline adherence
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the domains of ‘beliefs about consequences’ since we
assumed it is not the side effects per se that influence
medication adherence but more of an individual’s accept-
ance that the medication may cause some unpleasant side
effects (such as nausea, sleep disturbances). Under this
assumption, the patient’s initial belief that varenicline will
lead to side effects may discourage them from beginning
their varenicline treatment.

Our results align with other studies, which identified
side effects, especially nausea, as a major determinant to
varenicline adherence [34, 52]. Additionally, our results
are in line with a review investigating factors influenc-
ing adherence to Nicotine Replacement Therapy among
individuals aiming to quit smoking [96]. This review also
identified beliefs about consequences, behavioural regu-
lation, memory, intentions, beliefs about capabilities and
environmental context as a significant determinant to
medication adherence [96]. Researchers studying differ-
ent populations (i.e. people with bio-polar disorder, dia-
betes), have also found beliefs about consequences as a
significant determinant to medication adherence [95, 97].

With the exception of the role of optimism/pessimism
as a determinant, our findings are similar to other studies
using the TDF to understand the determinant of medica-
tion adherence [95, 98—100]. In our review, we identified
17 studies reporting pessimism as a barrier to vareni-
cline adherence, which contrasts with the results of other
reviews which did not identify pessimism/optimism as a
determinant to medication adherence [95, 101]. While it
might be a unique case that pessimism is a determinant
for varenicline adherence and not to other medications,
it is more likely that the difference is due to decisions on
how to code certain determinants. Several researchers
(who did not use the TDF in their studies) have identi-
fied pessimism as an important domain for medication
adherence [102-104].

Similar to what other researchers have shown, we
found that providing social support, feedback and moni-
toring, and shaping knowledge were the most common
BCTs used to help people adhere to their medication reg-
imen [105-107].

Strengths and limitations

Our search strategy was comprehensive and was devel-
oped with the help of an experienced health sciences
research librarian. The included studies were conducted
in several countries, and there was representation from
all continents, with the exception of Antarctica. In
addition, the included studies used a variety of study
designs, allowing for a comprehensive list of modifi-
able determinants of varenicline adherence to be iden-
tified. However, due to the nature of rapid reviews,
some relevant studies may not have been captured (e.g.,
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exclusion of non-English publications, proceedings and
relevant information in the gray literature).

Utilizing the TDF to organize our data, we were able
to focus on modifiable determinants and, at the same
time, map them to a well-defined theory of behaviour
change. However, as mentioned earlier, there were some
levels of subjectivity in coding for a few determinants.

Given that very few studies reported BCTs, and of
those that did, most did not report the statistical sig-
nificance of their results, we were unable to examine
trends on what BCTs are promising when targeting
varenicline adherence.

Conclusion

Using the TDF framework, our analysis revealed eight
domains as barriers (behavioral regulation, memory,
goals, intentions, beliefs about capabilities, beliefs
about consequences, optimism/pessimism, and envi-
ronmental context) and five domains as facilitators
(knowledge, behavioral regulation, beliefs about capa-
bilities, social influences, and environmental context)
to varenicline adherence. The insights into these bar-
riers and facilitators provide valuable guidance for
healthcare providers and decision-makers in shaping
the design and delivery of smoking cessation services
incorporating varenicline. Future work will explore how
a healthbot [108, 109] could address the barriers identi-
fied in this review.
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