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Abstract

The objective was to assess active ingredients, change mechanisms, and fidelity in interventions aiming to increase the quality of
smoking cessation care in the Dutch primary healthcare setting. We conducted a systematic review searching five scientific
databases on August 2nd, 2019, updated on October 28th, 202 1. We included effect data of behavioural interventions aiming at
improving the provision of smoking cessation support by Dutch primary care providers to their patients. We excluded studies
published before 2000 and those without a behavioural support intervention for primary care providers targeting smoking
cessation in their patients. We found 1939 articles and included |5 distinct interventions in the review. We provided an
overview of study characteristics, intervention effects, fidelity, active ingredients and change mechanisms using the Behaviour
Change Techniques (BCT) Taxonomy and Mechanisms of Action (MoAs) protocols. Interventions seemed more effective when
including a face-to-face component, using active learning strategies and providing a tool to help follow the guidelines in practice
(e.g., physical cards with information). BCTs, MoAs, and fidelity were overall poorly reported on. To support the application of
smoking cessation practices in Dutch primary care, we recommend implementation of face-to-face training programs in-
corporating active skill training elements combined with practical tools.

Keywords
addictive behaviour, behavioural sciences, intervention, primary health care, smoking cessation, support, active ingredients,
behaviour change

Introduction providing care in The Netherlands puts the primary care
providers in a unique position to address preventive health
services including smoking cessation. As of 2019, the Dutch
basic insurance covers smoking cessation support by the GP
without out-of-pocket expenses (Ministry of Health Welfare
and Sport, 2018), however, this is limited to once a year.
People who need multiple quit smoking attempts need to pay
this out of pocket or need additional private health insurance.
Nevertheless, Dutch primary healthcare providers play a

Primary care providers play an important role in supporting
patients in their smoking cessation journey (Anderson & Jane-
Llopis, 2004; McNeill & Bates, 2000). For example, inter-
national data shows that primary care providers are somewhat
successful in their effort to support smoking cessation by
giving a brief quit smoking advice (Stead et al., 2008) and,
more so, when they offer more intensive forms of assistance
(Aveyard et al., 2012). Moreover, primary care providers have
a widespread reach into the population (Aveyard et al., 2012).
In The Netherlands, people visit, for example, the general 'Department of Health Promotion, Maastricht University, Maastricht,
practitioner (GP) on average 4.5 times per year (Dutch Central ~ Limburg, The Netherlands ,
Bureau for Statistics [CBS], 2022) and 78.8% of the Dutch ,-"oerg Analytics, Perth, WA, Australia

. . . . Public Health and Primary Care, Leiden University Medical Center, RC
population sees their dentist once a year (CBS, 2021). Dif- | 4o Zuid-Holland, The Netherlands
ferent to many other countries (e.g., the United States), all 4Department of Communication Science, University of Amsterdam,
Dutch citizens are covered by basic insurance, thus making  Amsterdam, Noord-Holland, The Netherlands
primary healthcare very accessible. Moreover, in The Neth- .
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crucial role in initiating and motivating successful quit at-
tempts. This reduces the need to send people to the more
expensive secondary healthcare system, lowering the overall
healthcare costs.

National guidelines are implemented in The Netherlands that
describe the multiple and individualised steps that need to be
taken to ensure effective smoking cessation care in primary care
(Chavannes et al., 2017; Verbiest et al., 2017), see Figure 1 for a
schematic overview of these guidelines. The current Dutch
guidelines are similar to the 5A or briefer 3A framework used in
the UK (UK government, 2009) and US (Fiore et al., 2008),
such that they both recommend to provide advice, asses mo-
tivation, assist stop attempts, and arrange follow-up. However,

the Dutch guidelines have more specific content, for example, it
includes practical counselling techniques and types of behav-
ioural support (see for full comparison: Verbiest et al., 2017).
The Dutch guidelines stem from the Minimal Intervention
Strategy (MIS) developed between 1993 and 1994 in collab-
oration with key stakeholders (GP organisations, two Dutch
universities and the Dutch government). The implementation of
the MIS occurred in 1996 through refresher courses for existing
GPs and through integration into the curriculum for GPs in
training (Pieterse et al., 1997), the MIS was first evaluated in
2001 (Pieterse et al., 2001).

Although the use of the current guidelines has shown to be
effective in reducing smoking rates (Chavannes et al., 2017;

1. Provide an active quit advise

2. Adapt care to smoking profile

3a. Adapt care to cessation

If absent

5. Provide smoking cessation aids

6. Set qui}: date and
make quit plan

7. Provide suppc;rt after quit date

motivation .
e === Ifno ‘'--- .
If yes 4b. Discuss/remove barriers
4a. Exploring barriers o,
¢ | barri re--Ifpresent :=q o _ . :

3b. Increase motivation

Figure |. Flow chart Dutch smoking cessation guidelines. Note. NTR = Nicotine Replacement Therapy.



Mergelsberg et al.

Verbiest et al., 2017), the implementation of smoking cessation
care by Dutch primary care providers is not yet optimal. The
Dutch primary care providers have reported time constraints,
patients’ unwillingness to quit, low self-efficacy, and the per-
ceived low quality of smoking cessation counselling training
classes as barriers to adhere to guidelines (De Ruijter et al.,
2017; Oude Wesselink et al., 2017; van Rossem et al., 2015;
Verbiest et al., 2017). This may be problematic because UK data
shows that the implementation quality of smoking cessation
support provided by primary care providers is directly related to
the quit rate of their patients (Grimshaw & Russell, 1993; Miller
& Kearney, 2004). To improve guideline adherence and,
subsequently overall quality of support, interventions have been
developed to provide Dutch primary care providers a grounding
in providing the needed support to patients.

Quality of support in Dutch primary care providers can be
improved in various ways. Some interventions support the
uptake of the entire guidelines (de Ruijter et al., 2018), others
only support implementation of a specific part — or parts — of
the guideline (e.g., adopting motivational interviewing tech-
niques to increase motivation to quit (Noordman et al., 2014) —
3b in flowchart). For instance, Carson et al. (2012) found that
Dutch primary care providers who had received training were
more likely than untrained colleagues to perform relevant
smoking cessation tasks outlined in the guideline, such as
asking patients to set a quit date, making follow-up ap-
pointments, counselling smokers, and providing self-help
materials. Other examples of interventions that aim to im-
prove quality of support in Dutch primary care providers are
government supervision programs (Oude Wesselink et al.,
2015) or providing accreditation when implementing the
national guidelines (van Doorn-Klomberg et al., 2014). On an
individual level, some of these interventions have shown to be
successful in increasing quality of care (e.g., Cramm &
Nieboer, 2015), whereas others have not (e.g., van Lieshout
et al., 2015). It is unclear what intervention components
change the behaviour of Dutch primary care providers in
effective support interventions that are missing in ineffective
support interventions. Mapping the active ingredients in in-
terventions aiming to improve the quality of smoking ces-
sation care given by Dutch primary care providers may be a
powerful method for providing a comprehensive evaluation of
effectiveness of certain intervention components. In turn,
understanding the effective components of interventions will
ensure improved intervention design in the future.

Protocols have been established to systematically map active
ingredients of interventions (Centre for Healthy Living, 2019;
Michie et al., 2017). The active ingredient protocol (Centre for
Healthy Living, 2019) indicates the existence of three types of
active ingredients in an intervention: general, content-related
and specific. General active ingredients are the intervention
elements that apply to all behaviour change interventions (e.g.,
co-creation of the intervention, incentives provided for par-
ticipation in a training). Content-related active ingredients are
overarching characteristics that either relate to the intervention

goal (e.g., targeting co-morbidity), target group (e.g., tailoring
of intervention content to healthcare providers) or methodology
(e.g., stepwise intervention-diffusion). Specific active ingredi-
ents are intervention elements targeting behaviour change (e.g.,
techniques improving quality of smoking cessation care in
primary care providers). To systematically map specific active
ingredients of behaviour change interventions, the behaviour
change taxonomy by Michie and colleagues (Michie et al.,
2013) is frequently used. This taxonomy contains 93 hierar-
chically clustered behaviour change techniques (BCTs). A BCT
is expected to be an active ingredient, which can effectively
instruct people to do something with the aim to change the
targeted behaviour (Carey et al., 2019; Michie et al., 2013).
Additionally, the mechanism of action (MoA) protocol repre-
sents the process through which a BCT affects behaviour (Carey
et al., 2019; Connell et al., 2019). MoAs mediate the rela-
tionship between a BCT and the specific behaviour the BCT
targets. Extracting all active ingredients from existing inter-
ventions can respectively provide a deeper insight into what
techniques are effective in changing behaviour and zow these
techniques attain behaviour change.

The BCT taxonomy has been used to successfully identify
specific active ingredients in smoking cessation interventions
(De Ruijter et al., 2021; Michie, Churchill, & West, 2011;
Michie, Hyder, et al., 2011) and to identify active ingredients
in interventions targeting general behaviour change in
healthcare providers (Colquhoun et al., 2017). However, the
BCT taxonomy has not yet been used as a method to identify
active intervention components targeting primary care pro-
viders to implement effective smoking cessation care in their
practice. Moreover, current reviews and studies do not ade-
quately account for the quality of the interventions nor their
implementation fidelity (Hagger et al., 2020; Walton et al.,
2017). This is problematic, because when interventions are not
implemented as planned and the intended active ingredients of
an intervention were not or poorly used, it is difficult to ac-
curately validate intervention effectiveness. Hence, it is cru-
cial to take fidelity into account when establishing active
ingredients that influence intervention effectiveness.

This study’s objective was to provide a systematic review
on all three types of active ingredients, MoAs, and im-
plementation quality in existing interventions aiming to in-
crease the quality of smoking cessation care in Dutch primary
healthcare (e.g., uptake of [part of] the Dutch smoking ces-
sation guidelines). The specific questions addressed in this
systematic review are as follows: (a) What study character-
istics (i.e., type of intervention, theory-base, sample charac-
teristics, intervention focus) can explain the effectiveness of
an intervention?; (b) Which active ingredients or combination
of active ingredients is used more often in effective versus
ineffective interventions?; (c) What are the mechanisms of
change that underlie intervention efficacy?; and (d) Does the
quality of implementation fidelity affect intervention effec-
tiveness? Answers to these questions can inform intervention
policies in The Netherlands and development of support



Evaluation & the Health Professions 46(1)

interventions for primary care providers worldwide, facili-
tating a smoke-free generation in the future.

Materials and Methods

Study Design

Following the PRISMA reporting guidelines, a systematic
review was conducted to explore the use of various inter-
vention components targeting Dutch primary care providers
offering behavioural support for implementing high quality
smoking cessation aid.

Search Strategies

Three different sources (scientific and intervention databases
and smoking cessation experts) were searched to ensure a
comprehensive and inclusive search strategy. Five scientific
databases were systematically searched (Pubmed, Web of
Science, Cochrane, Medline, and the Education Resources
Information Center) and online intervention databases in-
cluded websites of several Dutch funding organisations, like
the Dutch Organisation for Scientific Research.

Initial searches were conducted on August 2nd, 2019, an
update of the search was conducted on October 28", 2021.
The following search terms and their Dutch equivalents were
entered in the intervention databases: smoking, smoker,
smoke, tobacco, addiction, and cigarette. For scientific da-
tabases, the search terms were more comprehensive and
combined keywords for concepts related to smoking, primary
care, the study design, and the geographical region of interest.
Search terms were restricted to appear in the title and/or
abstract of manuscripts published after the year 2000. The

Table I. Inclusion and Exclusion Criteria.

full search string can be found on https://osf.io/pdnm8/. The
input of smoking cessation experts (defined as somebody that
works in the smoking cessation industry or research area), and
input obtained via their professional networks, made up the
final source. Experts were contacted via email on August 14,
2019 and were provided with information about the inclusion
criteria and an overview of relevant interventions that were
already identified via the online databases described above.
Based on this information, they were asked whether they knew
of additional interventions that fit the inclusion criteria that
were missed by our search. They were given a response period
of 5 weeks.

Screening Process

All search hits were imported in the Endnote reference
manager. After removal of duplicates, the title and abstract of
remaining records were screened for relevance according to
the inclusion and exclusion criteria (see Table 1).

Next, the full texts were read to determine eligibility for
final inclusion. In case insufficient information about an in-
tervention was available during this selection process, study
authors or intervention owners were contacted via email and/
or phone to retrieve additional information. Furthermore,
articles describing potential supplemental material in addition
to effect data of an intervention (e.g., study protocol,
guideline, cost-effectiveness evaluation) were saved sepa-
rately. The entire selection process was conducted by two
researchers. During this process, they verified each other’s
work by checking whether articles were rightfully excluded.
In case of discrepancies ambiguities were discussed with a
third researcher, after which agreement was reached in all
cases.

Inclusion Criteria

Exclusion Criteria

Article type

Effect, pilot and intervention evaluation studies, proposal/

Conference abstracts or trial registrations

design papers, guidelines, meta-analyses and reviews

Intervention
related criteria

counselling guidelines).
Target group
related criteria

Data related
criteria

The aim of the intervention is to increase or improve
behavioural support to aid smoking cessation or
motivation to quit smoking in patients (e.g., the
adherence to and uptake of smoking cessation

The intervention should target Dutch primary healthcare
professionals for achieving the intervention goal.

The available data enables to quantify the effect of the
intervention: a comparison of the intervention group to
at least one other (intervention or control) group, or
between pre- and post-intervention results.

The article does not describe an intervention or the
intervention was reported on before the year 2000.
The overall aim of the intervention does not include
smoking cessation.

Interventions offered to non-healthcare professionals
(i.e., a lifestyle coach), the intervention is set outside
the Netherlands or in non-primary care settings.

No effect data of the intervention is available or not
enough data is available (e.g., only baseline data or only
post-intervention data are available).

Notes. Meta-analyses and reviews were initially included to check whether they described papers that were not a hit in the search phase. Protocol papers and
guideline manuals that matched an included intervention were kept to identify essential information related to the intervention characteristics, active ingredients,

and mechanism of actions.
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Data Abstraction

Excel was used to organise data abstraction for each inter-
vention, including information about study characteristics,
active ingredients, and implementation characteristics. An
overview of all abstracted information is provided in Table A1
of the Appendix. Prior to abstraction, coding rules were
created. For instance, following the BCT protocol (Michie
et al., 2013), the main coding rule for coding a BCT was that
the description needed to contain a verb that refers to an action
taken by the person delivering the technique. Following the
MoA protocol (Carey et al., 2019), MoAs were identified
when a description was provided of how behaviour change
was expected to occur when implementing the intervention.
To pre-test inter-rater agreement of these coding rules, the
researchers abstracted data from the same intervention,
compared the individually abstracted data, and discussed any
coding inconsistencies (inter-rater agreement: 88%). Ac-
cordingly, small changes were made in interpretations to the
coding rules, after which the first coder started abstracting data
from the remaining interventions. During abstraction, regular
consensus meetings were held with the second coder to ensure
consistent application of the coding rules. Upon completion,
two checks were performed to ensure high quality data ab-
straction. First, the second coder randomly checked 5% of the
included interventions, verifying the coded BCTs and MoAs,
as coding these was deemed most sensitive for bias and in-
consistencies (Wood et al., 2014). This check resulted in high
agreement between researchers, as only a single BCT was
added. Second, following protocol (Michie et al., 2013), the
first coder coded the confidence levels during abstraction (1 =
not sure, 2 = highly confident) and was not sure about 11% of
the total 130 BCTs coded. Upon discussion with the second
coder, 7% of these BCTs codes were changed.

After data abstraction, the active ingredients of each in-
tervention were summarised and reported back via email to the
study authors or intervention owners. This way, they could
verify the coding work and feedback any additional active
ingredients that might have been missed based on what was
reported in the records. Eight out of the 14 study authors
reported back (60%) and verified the work. At this time, three
additional documents were obtained, which provided addi-
tional information for three interventions.

Analyses Plan and Data Preparation

Four steps were taken to prepare the abstracted data for analyses.
First, data abstracted from different papers describing the same
intervention (e.g., protocol and effect paper) were merged.
Second, the intervention effect on smoking cessation support was
quantified based on reported results for the target behaviour.
Target behaviour was operationalised as a behaviour targeted by
the intervention to increase quality of smoking cessation support
given by primary care providers (e.g., guideline adherence).
Given that most interventions did not report effect sizes, nor

reported all information needed to calculate effect sizes, it was
decided to categorise the interventions into three rudimental
categories: ‘effective’, ‘mixed results’ or ‘ineffective’. An in-
tervention was categorised as ‘effective’ when the target be-
haviour was statistically significantly improved compared to the
control group or baseline measures. Interventions were cat-
egorised as having ‘mixed results’ when primary care providers
showed improvements on part of the target behaviour (e.g.,
guideline adherence on two out of five steps). Interventions were
categorised as ‘ineffective’ when the target behaviour did not
statistically significantly improve compared to the control group
or baseline measure.

In the third step, a quality assessment was conducted on the
implementation data abstracted to assess fidelity. Fidelity was
operationalised through four constructs (Dusenbury et al., 2003):
adherence (were all intended components delivered?), dose (was
the amount of all intended components delivered?), quality of
delivery (how well were the components delivered?), and par-
ticipant responsiveness (how did the participant appreciate the
intervention?). A score between 0 and 3 was given to each of
these four constructs, with 0 indicating a missing value (not
reported); 1 (reported, but low quality of implementation); 2
(reported with an acceptable quality of implementation); and 3
(reported with a good quality of implementation). The overall
quality assessment of implementation (QAI) score per inter-
vention was the sum score of all four constructs (range: 0-12).
Two researchers scored all interventions, the inter-rater reliability
was high (85%). In the final step, tables were created to sys-
tematically organise all the abstracted data per effectiveness
category and descriptive analyses were conducted.

Results

An overview of the search and selection process, including
reasons for exclusion for all sources are illustrated in the
PRISMA flowchart (see Figure 2).

In total, 15 unique interventions targeting behaviour change
in smoking cessation support by Dutch primary care providers
were included. Table A2 in the Appendix provides an overview
of the study characteristics and the effects of included inter-
ventions. The table shows that seven interventions were cat-
egorised as ‘effective’, five as ‘mixed results’ and three as
‘ineffective’ in changing the target behaviour. Seven inter-
ventions were primarily focused on improving smoking ces-
sation care, while the others were focussed on improving care
for several health behaviours, which included smoking ces-
sation. Behaviours targeted included adherence to smoking
cessation guidelines (n = 7), provision of quality of care (n =4),
integrating care (n = 2), provision of stop smoking advice (n =
2), referring to a smoking cessation program (n = 1), and
improving communication and clinical skills (z = 1). One study
(de Ruijter et al., 2018) reported a cost-effectiveness analysis
and found the intervention to be very cost-effective in in-
creasing the application of the guideline for practice nurses
(incremental cost-utility ratio of €18,431.00/QALY).
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Figure 2. PRISMA flowchart of study selection.

The length of the interventions varied from 1-hour to 3
years (M = 47.6 weeks, SD = 42.5 weeks) and 43% of the
interventions included long-term follow-up measurements (M
= 75.6 weeks post-training, SD = 41.6 weeks). Furthermore,
about half of the interventions were based on theory (46.7%).
The samples consisted of GPs (n = 5), practice nurses (n = 3),
midwives (rn = 1), dentists (n = 1), respiratory nurses (n = 1), or
multidisciplinary teams (n = 4).

Intervention Characteristics per Level of Effectiveness

Four types of interventions were included (see Table A4 in
Appendix for intervention descriptions): educational training
programs where participants received information (i.e., passive
learning; n = 8), education training programs where participants
actively engaged (i.c., active learning; n = 4), programs exerting
top-down control (i.e., audit; » = 2, once in combination with
active learning), and programs where participants were pro-
vided with a tool that supports achieving the target behaviour in
practice (n = 4, once in combination with passive learning and
once in combination with active learning). Collating the data
per effectiveness category, the ‘ineffective’ interventions were
all passive learning training programs without any provisions of
tools, whereas more than half of the ‘effective’ interventions
(57.1%) consisted of an active training program with three
(42.9%) providing a tool which continued to support the pri-
mary care providers to achieve the target behaviour in practice.
Examples of tools include simplified versions of the official
guidelines, physical cards or a web portal with information.
Primary care providers could access these tools at any time and
were encouraged to use them during consultations with patients
for whom it was in their best interest to stop smoking, facili-
tating the consultations.

Furthermore, it appeared that ‘ineffective’ interventions all
included online components (i.e., were blended or fully on-
line) or where fully delivered over the telephone. None of the
face-to-face interventions were ‘ineffective’. Most ‘effective’
interventions were not based on theory (80% vs. 60% in the
‘ineffective’ and ‘mixed results’ categories). The data shows
that the ‘ineffective’ interventions all targeted practice nurses,
whereas the interventions in the ‘mixed results’ and ‘effective’
categories targeted mostly GPs or a mix of professionals.

General, Content Related and Specific
Active Ingredients

Table A3 in the Appendix provides an overview of different
categories of active ingredients in all included interventions.
General active ingredients were not often reported. None of
the studies reported whether they used a protocol for inter-
vention development. Moreover, none reported on how they
made their intervention compatible with their population,
however, five interventions (33.3%: n =3 ‘effective’ and n =2
‘ineffective’) reported to use co-design. Three studies (20%: n
=1 in each effectiveness category) offered their participants
(the primary care providers) incentives and one trained the
trainer (6.6%: ‘mixed results’).

None of the interventions used the BCT taxonomy to label
specific active ingredients. The BCT-category coded most was
‘Shaping knowledge’, coded 27 times: six times in ‘effective’
interventions, seven times in interventions with ‘mixed results’
and 14 times in the ‘ineffective’ interventions. Techniques from
the category ‘Feedback and monitoring’ were coded 22 times in
total: five times in ‘effective’ interventions, nine times in in-
terventions with ‘mixed results’, and eight times in the ‘inef-
fective’ interventions. When observing individual techniques
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within the BCT-categories, the two most coded BCTs in the
included interventions were ‘Instruction on how to perform the
behaviour’ and ‘Feedback on behaviour’, these were coded 21
times in nine interventions and 18 times in nine interventions,
respectively. On average nine BCTs (SD = 8.98) were coded per
interventions (range 0-27). In four interventions a high number
of BCTs were coded (range: 15-27), in six interventions an
average number of BCTs were coded (range: 4-7), whilst in the
five remaining interventions a low number of BCTs were coded
(range: 0—4). On average fewer BCTs were coded in the ‘ef-
fective’ interventions (M = 8.7) compared to the number of
BCTs coded in interventions with ‘mixed results’ (M = 14.4) or
‘ineffective’ interventions (M = 38.3).

Five interventions described content related active ingre-
dients, three of which targeted the intervention goal, one the
target group and three the methodology. Of these five, two
interventions were from the ‘ineffective’ and ‘effective’ cat-
egories, and one from the ‘mixed result’ category.

Mechanisms of Action Underlying Behaviour Change

Table 2 shows the MoAs and their corresponding BCTs.
Mostly, the MoAs were not specified to one active ingredient
or BCT, but rather described in terms of expected changes of
the overall intervention. Four interventions reported MoAs
and the most often reported MoA was ‘knowledge’.

Quality Assessment of Implementation

Implementation constructs were not often reported (see Table
A4 in Appendix). Out of the 15 interventions, four reported
adherence (26.7%, with one reporting high quality of ad-
herence), six reported dose (40.0%, with none reporting high
quality dose), nine reported acceptance level of the inter-
vention (60.0%, with three reporting high quality acceptance),

Table 2. Overview of Reported BCT-MoA’s Links.

and none of the interventions reported quality of delivery. The
overall mean QAI was 2.41 (SD =1.93, n=15), 2.33 (SD =
2.00, n=3) for ‘ineffective’, 2.60 (SD =2.50, n =15) for ‘mixed
results’ and 2.29 (SD = 1.28, n = 7) for ‘effective’ inter-
ventions. When only including those who reported on fidelity
(excluding the zeros), we found a mean QAI of 3.40 (SD =
1.48, n =11), 3.50 (SD = 1.50, n = 2) for ‘ineffective’, 4.33
(SD =1.70, n =3) for ‘mixed results’ and 2.67 (SD =0.94, n =
6) for ‘effective’ interventions. ‘Effective’ interventions re-
ported more often fidelity characteristics (85.7%) compared to
interventions with ‘mixed results’ (60.0%) or ‘ineffective’
interventions (66.7%).

Discussion and Conclusion

Discussion

We systematically reviewed behavioural interventions from
2000 onwards that had the objective to improve the quality of
smoking cessation practices in Dutch primary care providers
by improving their behaviour. We identified 15 interventions:
seven ‘effective’, five with ‘mixed results’, and three ‘inef-
fective’ in changing behaviours of Dutch primary care pro-
viders. These findings are in line with the previous review
conducted in this area in 2012 (Carson et al., 2012), who
concluded that primary care providers who had received
training were more likely to perform tasks related to smoking
cessation than untrained controls. Our findings add to this
previous knowledge that the type of training appears to be
important: the ‘ineffective’ studies all consisted of a passive
training program aimed to increase knowledge by providing
information, while most studies in the ‘effective’ category
reported on training programs where participants actively
engaged with the information received and often received a
tool that supported them to achieve the target behaviour while
in practice.

Number of Results of
ID MoAs Reported Reported MoA’s Linked with BCTs Empirical Test
ol (-) 4 Knowledge Instruction on how to Not tested
perform the behaviour
Knowledge Social support (practical) Not tested
Knowledge Social support (unspecified) Not tested
Social influences Restructuring the social environment ~ Not tested
03 (-) 6 Intention Action planning No significant effect
Intention Problem solving on intention
Attitude towards the behaviour ~ Pros and cons Not tested
Attitude towards the behaviour  Information about antecedents Not tested
Attitude towards the behaviour  Framing-reframing Not tested
Knowledge Feedback on behaviour No significant effect
on knowledge
06 (+/-) | Knowledge Behaviour cost Not tested
1 +) | Behavioural cueing Monitoring of behaviour Filling in the questionnaire

by others without feedback led to behaviour change

Notes. Interventions categorised as ‘ineffective’ are indicated by (—), interventions categorised as having ‘mixed results are indicated by (+/—), and interventions
categorised as ‘effective’ are indicated by (+). Following protocol, only BCT’s specifically linked with one MoA in the text (one BCT with one MOA) are reported.
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Often, this tool consisted of simplified versions of the official
guidelines, physical cards with information or a web portal with
helpful and useful information, which primary care providers
could access at any time. This suggest that simpler and briefer
guidelines (i.e., the 5 A’s or even the briefer 3 A’s as used in the
UK (UK government, 2009) or US (Fiore et al., 2008)) may be
effective practical tools that can be used when counselling,
especially when time poor. Such substitutions of the more
detailed guidelines may ensure primary healthcare providers
integrate evidence-based smoking cessation practices at an
increased rate as they can optimise their time available to
address smoking cessation. Previous studies showed that when
guidelines are used by primary care providers to structure
consultations with smoking patients, and full adherence to these
evidence-based guidelines is achieved, the communication was
more effective, subsequently positively contributing to quality
of smoking cessation care (Grimshaw & Russell, 1993;
Richmond et al., 2017). Providing primary care providers with
tools on how to better follow the guidelines, including brief
versions of the guidelines (e.g., 3 A’s (UK government, 2009))
may thus be helpful to achieve behaviour change.

The ‘ineffective’ studies all had programs with online
components, were fully online or delivered over the phone,
while half of the face-to-face interventions were ‘effective’ (and
the other half had ‘mixed results’). This suggests that (partly)
online interventions may be less effective in changing be-
haviour of primary care providers. A possible explanation may
be low digital competences and/or low willingness to use online
methods among primary care providers in the included samples
(Ingebrigtsen et al., 2014; Konttila et al., 2019). Hence, tar-
geting digital competences and improving the attitude of pri-
mary care providers towards digital methods before delivering
an online intervention may increase its effectiveness. This is es-
pecially important in current times, where face-to-face interventions
are restricted because of the COVID-19 pandemic. Digital com-
petencies, attitudes and willingness to use digital tools are likely to
increase when primary care providers have positive experiences
with technology, when there is a positive team climate with support
for innovation, including time allocated, co-operation, practical
support and resources for the implementation, and when they feel
safe participating with the technology (Konttila et al., 2019). Al-
ternatively, we recommend to provide hybrid variants, where
learning is blended to improve compliance of primary care pro-
viders. Subsequently, this allows building positive experiences with
technology, which in turn may enhance attitudes and willingness to
use technology on a more regular basis.

Based on the results found, we were unable to further dif-
ferentiate the active components in interventions reporting suc-
cessful changes in target behaviours from those that did not for
several reasons. Firstly, the general active ingredients category was
very poorly reported on; information about the compatibility with
the target population, training of intermediaries, and whether a
protocol was used for intervention development was absent.
Secondly, a visual inspection of the distribution of BCTs across
‘effective’, ‘mixed results’ and ‘ineffective’ studies suggested no

clear pattern of association between the presence of individual
BCTs and reported intervention effectiveness. Third, not one in-
tervention reported quality of delivery and approximately 70% of
interventions did not report adherence or dose, which is prob-
lematic since it is well-established that fidelity of implementation is
important in achieving intervention outcomes (Durlak & DuPre,
2008). These findings are similar to studies that previously at-
tempted to systematically map active ingredients in interventions
in another clinical setting (McParland et al., 2018). An explanation
for why various active ingredients were not able to differentiate
effectiveness may be due to other factors that were not considered,
such as characteristics of the patients (Walsh & McPhee, 1992) and
healthcare context or organisational structure (Hoffiann et al.,
2014). It could also be due to the quality of the reported com-
ponents; regrettably, intervention descriptions provided limited
information on techniques and strategies used to change behav-
iour, nor was the quality of implementation well reported. Hence,
we could not investigate the effects of these intervention com-
ponents on intervention effectiveness in detail as planned. Con-
sistent use of intervention reporting standards, also in scientific
publications in general (e.g., Hoffmann et al., 2014), might aid
future systematic reviews in establishing components that are
imperative for effectiveness.

The reporting of working mechanisms linked to the in-
tervention techniques was concerning: most interventions
lacked any hypotheses regarding how their interventions
would change behaviour. Those mentioning the MoAs
typically only defined the overall expected mechanism of
change of the intervention as a whole, not per active in-
gredient, and lacked any testing of the assumed mecha-
nism(s). The most described MoA was knowledge; however,
this MoA was not reported in the ‘effective’ category of
interventions. It seems that current ‘ineffective’ and ‘mixed
results’ interventions mainly hypothesize that when
knowledge increases, subsequently smoking cessation care
will improve. Yet, this hypothesis was never directly tested.
Some included interventions tested whether knowledge in-
creased as a result of their intervention and found no effect.
Multiple other studies have shown that changing knowledge
is not enough to change behaviour (e.g., Olsen et al., 2015;
Shuval et al., 2007). Current behaviour change theories
acknowledge that other determinants are more important
than increasing knowledge (Davis et al., 2015). Although
these theories were mentioned in some of the included
studies, the effects of these other determinants were never
systematically tested. This finding exemplifies the need for
researchers to specify the theory-based mechanisms through
which they expect their behaviour change interventions to
work. This need has also been put forward by another recent
review (Hagger et al., 2020).

Study Limitations

The main limitation of this review was the coding subjec-
tivity. Yet, subjectivity was limited by the strict and
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systematic use of the BCT taxonomy and protocol and
through multiple checks with the second coder. All inter-
vention developers were contacted to verify the active in-
gredients of their intervention and most authors confirmed
our findings. Other limitations may be the rudimentary ef-
fectiveness categorisation and the subjectivity of the self-
designed QAI score. Yet, there was no existing and more
objective known method that could be used instead. De-
termining effectiveness has proven difficult, as no homo-
geneous target behaviour was discussed, nor were effect
scores or statistical values systematically reported, which are
needed to calculate effect scores. The subjectivity of the QAI
scale was reduced as it was double scored and based on the
well-established and most often reported operationalisation
of fidelity characteristics (Proctor et al., 2011) identified by
Dusenbury et al. (2003). Nevertheless, we acknowledge that
this scoring system needs to be validated to ascertain reli-
ability before assessing implementation fidelity widely.

Conclusion

This review on smoking cessation training programs summarised
research findings from the Dutch primary healthcare system and
can be used as a template to review active ingredients of in-
terventions in other healthcare systems. Results show that current
interventions mainly provide primary care providers with in-
structions on how to perform smoking cessation counselling and
feedback on their counselling behaviour in a passive learning
environment. Subsequently, the increase of knowledge of pri-
mary care providers was the key hypothesised mechanism to
improve their smoking cessation care. This hypothesis was,
however, not empirically tested and such interventions were
found to be less effective in improving quality of smoking
cessation care than interventions that were not focussed on
knowledge (only). Next, we found that active training programs,
which also implemented a tool supporting primary care providers
in practice seemed more likely to be effective in changing be-
haviour of primary care providers. Additionally, the effect of
online interventions showed to be inferior to face-to-face in-
terventions, indicating that more work needs to be done to
successfully translate effective face-to-face interventions to an
online setting or to explore blended forms of learning. Lastly, we

found that rigorous documentation of intervention content,
implementation, and proposed mechanisms of actions is very
limited. Improved reporting is required to further enhance our
understanding of interventions that aim to improve quality of
smoking cessation care carried out by primary care providers in
The Netherlands.

Appendix

Table Al. Type of Data that was Abstracted for Each Intervention.

Type of Information Abstracted Data per Intervention

Study characteristics First author and year of publication

Article type

Target behaviour

Theoretical grounding

Planning model used

Intervention name

Intervention components

Sample description

Incentive used

Relevant outcomes measured

Effects per outcome measured

Incentive for participation

Co-creation with target population

Compatibility with target population

Training of intermediaries

Protocol used for intervention development

BCTs: Number, label, confidence, operationalization

BCT target behaviour

MoAs: Number, label, operationalization

MoAs: Single or multiple links with BCTs

BCT-MoA link: explicitness of link, empirical test of
link

Active ingredients concerning the target population
(other than BCTs)

Active ingredients concerning the intervention goal
(other than BCTs)

Active ingredients concerning the methods used
(other than BCTs)

Adherence

Dose

Quality of delivery

Participant responsiveness/appreciation

General active ingredients

Specific active ingredients
Mechanisms of action

(MoA)

Content related active
ingredients

Implementation
characteristics

Notes. BCT = Behaviour Change Technique; MoA = Mechanism of Action;
Data were only abstracted when information was available.
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Table A3. Overview of General, Specific (BCTs) and Content Related Active Ingredients.

Effectiveness category | - | - | - p/-+---AH+1 -1+ +H]+H]+H]+
Sty ID |z1afs|2fe|8|5(8|2|2|=[=[=]=[=

GENERAL ACTIVE INGREDIENTS
Incentive for participation . . .
Co-creation with target population H B [ |
Compatibility with target population
Training of intermediaries -
Protocol used for intervention development
SPECIFIC ACTIVE INGREDIENTS
Goals and planning | | - | . | |
Goal setting (behaviour)
Problem solving -
Action planning
Review behaviour goal(s)
Discrepancy between current behaviour and goal
Review outcome goal(s)
Behavioural contract
Commitment

[Eceaback and monitoring ____________HE _HEN

Monitoring of behaviour by others without feedback

Feedback on behaviour - - -
Self-monitoring of behaviour

Self-monitoring of outcome(s) of behaviour

[Social support I:-:- HEE EN
Social support (unspecified)

Social support (practical)
Social support (emotional)

|Shaping knowledge
Instruction on how to perform the behaviour

Information about antecedents

|Naturalconsequences | | | | | | | | | | I |
Information about health consequences
Information about social/environmental consequences

|Comparison0fbehavi0ur . | . | - | | | -:I
Demonstration of the behaviour
Social comparison

|Associations .l.lllllllllll

Prompts/cues

|Repetition and substitution .:-:E.:I:D:I:.:I
Behavioural practice/rehearsal
Graded tasks

|Comparison0foutc0mes | | . | | | | | | | | | | | |

Pros and cons

|Rewardandthreat | | | | | .:- | | | I I I I

Material incentive (behaviour)
Material reward (behaviour)
Reward (outcome)

[Regulation B [ [T TTTTTT1T1]

Pharmacological support

[Antecedents B N ___EEEN
Restructuring the physical environment
Restructuring the social environment
Adding objects to the environment

[1dentity [ W T T TTTTTTTT]
Framing/reframing

|Scheduledc0nsequences | | | | | . | | | | | | | | |
Behaviour cost

|CONTENT RELATED ACTIVE INGREDIENTS |

Elements targeting intervention goal
Elements targeting target group

|
Elements targeting methodology
|Total number of active ingredients used |57| 4|54 12|15 30 12| 14| 21313 |47| 8 |12| 3 |

Notes. The darker the cell gradient the more often a BCT was coded in one study (white indicates not included).
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Gradient agenda specific active ingredients:

Once included
Twice included

3 times included

- > 4 times included

The total number of active ingredients used include the multiple times the BCT was coded. General and content related active ingredients were coded binominal
(black indicates that the intervention included the active ingredients (+1 in total number of active ingredients used), white indicates not used).

Table A4. Implementation Assessment of Included Interventions.

Total Quality
Assessment

ID Intervention Description Adherence Dose Acceptance Implementation
0l (=) PNs receive training and feedback Phone contact in 3 of the Average time invested Positive: Most GPs rated all Score: 5

on Ml techniques; PNs had 39 GPs and email in elements positive; 14/15

access to an online intervention  correspondence with 3 interventionwas 2.5  practices viewed the materials

about CVD risk management; other practices (QAI: hours (QAI: 2) and practice sessions positive;

PNs were advised to screen for 1) 13 GPs will recommend

depressive symptoms in patients engagement with intervention;

and to use certain E-Health 5 practices, who received |

options (i.e., certain websites meeting, found this sufficient

and Twitter consultations) for support.

patients who are depressed; Negative: 4 practices, who

PNs were advised refer patients received | meeting, found this

with mild depression to a sports insufficient support; PNs

group and those with major reporting usefulness of Ml

depression to a psychologist training: 94.1%; CVD E-learning

before starting the CVD risk module: 64.7%; depression

management (passive screening tool: 17.6%; E-health

learning) support: |1.8%; Intervention

materials: 41.2%; Twitter
consultation: 0% (QAI: 2)

02 (—) PNe-patient consultations were Not reported (QAI: 0) Not reported (QAIl: Not reported (QAI: 0) Score: 0

video recorded during 2
moments with an interval of 3—6
moths; PNs received 2 other
videos to watch (| good, | bad)
and were asked to judge their
own consultation; in an |h face-
to-face meeting PNs received
feedback on their
communication techniques (e.g.,
MI skills) and clinical
competencies (e.g., manual
adherence) (passive learning)

0)

(continued)
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Table A4. (continued)

ID

Intervention Description

Adherence

Dose

Acceptance

Total Quality

Assessment

Implementation

03 (—) A website provided the following Use of E-learning

04

(+/-)

info: (a) A letter (extensive and
short version available) based on
a survey that provided feedback
related to smoking cessation
guideline adherence and advice
on what modules to follow; (b)
The extensive version addressed
8 topics related to smoking
cessation guideline adherence;
(c) Tailored advice to achieve
behaviour change; (d)
Background info about smoking
cessation, Dutch regulations,
laws and health insurance topics
as well as a scientific base for the
use of smoking cessation
guidelines; (e) General info,
online forum, FAQ-section and
a counselling checklist
(passive learning)

The combined implementation
strategy consisted of:

- A central 4h training on smoking-
dental health relation, addiction
and behaviour change

- A minimal and optimal protocol
version (with examples) to
advise and provide support:
Minimal version: Ask-Advise-
assess and Refer
Optimal version: Ask-Advise-
assess-Refer and assist

- Information materials for
patients;

- Stimulating SCC (passive
learning)

intervention was
relatively low (38.8%)
(QAL I)

E-learning Modules:

- Tailored advice: 1.8
finished
parts (SD=2.7), 78
PN-user (53.1%);

- Counselling info: 1.4
finished
parts (SD=4.7), 39
PN-users (26.5%);

- Online Forum: 4.7
read
messages (SD=9.1),
60
PN-users (40.8%);
0.1
shared messages:
(SD=0.4),
12 PN-users (8.2%);
0.3
responses (SD=0.8),
19
PN-users (12.9%)
(QAL: 1)

Not reported (QAI: 0) 5 practices chose the

optimal protocol (M
7min > normal
consultation; 7
practices chose the
minimal protocol
(M 6.6min > normal
consultation (QAI:
2)

Not reported (QAI: 0)

Positive patient report: The
central training was valued at a
7.6/10 (SD=0.6); 77% and 22%
valued the role playing as good
and average, resp; flyers were
valued at a 8.2/10 (§D=0.8);
84% valued the choice of
minimal versus optima
protocol; 57% reported to
receive exemplar sentences
from their caregiver; 58%
smokers thought it was (very)
helpful; 23% would appreciate
one phone consultation of their
dental clinicians;

Negative patient rapport: The
advice part took too much time
in the optimal protocol; ~50%
wanted a longer consultation;
only 15% appreciated setting a
quit date, while 3% very much
disliked this.

Positive dentist rapport: The
protocols were valued at a 7.5/
10 (SD=1.0); 89% found it
implementable; 84% found the
info believable; 90% found the
info (very) easy to read. The
folder was valued at a 7.1/10
(SD=1.0) (QAI: 3)

Score: 2

Score: 5

(continued)
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Table A4. (continued)

Total Quality
Assessment
ID Intervention Description Adherence Dose Acceptance Implementation
05 A Ih training for GPs where Not reported (QAI: 0) Not reported (QAIl:  All PNs reported to be content  Score: 2
(+-) current knowledge and skills 0) with the received feedback
related to SCC were assessed an (QAL: 2)
instruction to increase these
provided; info about SCC
effectiveness was given;
motivation to apply SCC was
identified and were necessary
increased. The training ended by
providing a personalised
implementation goal and action
plan. GPs received a toolkit with
a SCC-flowchart, a
pharmacology support
summary, and patient folders
(passive learning +
provision of tool)
06 A deadline was announced where Not reported (QAI: 0) Not reported (QAI: Not reported (QAI:0) Score: 0
(#/-)  all practices needed to meet the 0)
professional counselling norms
(V-MIS); Practices were
randomly selected to be
assessed with a survey and
received feedback.
Practices were randomly visited to
be inspected and received
feedback; Practices that
underperformed could get
closed (top-down control)
07 Professionals of the GP practices 19/55 GPs (from 18 Compliance with most Positive: Overall GPs evaluated Score: 6
+-) received a 4h long groups practices) finished the aspects of the the use of the intervention as
training covering COPD and evaluation survey protocol was good positive; some GPs enjoyed
smoking cessation; the practice about the protocol (70-80%) (QAI: 3)  participating in the study as this
received three visits for extra (QAL: I) stimulated the use of the
support (passive learning) protocol.
Negative: Negative influence on
protocol adherence because of:
(1) reluctancy regarding
working with new protocols;
(2) a disbalance between effort
and expected positive
outcomes; (3) worries
regarding counteraction of
patients, which can negatively
influence the doctor-patient
relationship (huge barrier).
Most GPs were dissatisfied with
the effectiveness of the
protocol (QAI: 2)
08 A natural intervention in which a Not reported (QAI: 0) Not reported (QAI: Not reported (QAI: 0) Score: 0
(+/-)  protocol for the treatment of 0)
nicotine and tobacco addiction
(L-MIS) was implemented on
national level in practices
(provision of tool)
09 (+) Combination of conferences, Not reported (QAI: 0) Not reported (QAIl: Negative: 35% of GPs reported Score: |

handing out manuals and
support of a trainer, who visited
the practice to help follow the
protocol (passive learning)

0)

time constraints as a limitation;
about 25% reported the lack of
financial compensation as a
limitation (QAI: 1)

(continued)
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Table A4. (continued)

Total Quality
Assessment
ID Intervention Description Adherence Dose Acceptance Implementation
10 (+) A national survey questioning non- 60% of participators filled Not reported (QAIl: Not reported (QAI: 0) Score: 3
pharmacological treatment in the complete survey  0)
recommendations, factors at time | and 100% at
related to blood pressure and time 2 (QAI: 3)
healthy lifestyle. The survey is
distributed twice, with | year in
between measurement points
(passive learning)
Il (+) A 2-day multidisciplinary Not reported (QAI: 0) 8/19 interventions Positive: Health caregivers Score: 4
intervention training with follow- implemented; valued the intervention as
ups after 6 and 12 months. physiotherapist informative, catchy, and
During training, the teams learnt implemented most inspirational regarding COPD
about interventions, redevelop interventions (88%); care (QAL: 2)
their caring process, make exacerbation
agreements about everyone’s management was
responsibilities, and receive implemented 76%
training about how to deal with and recognising &
feedback, as well as how they can monitoring of high-
integrate this feedback in their risk COPD-patients
care process (active learning) was implemented
71%; 18% of the
teams implemented
MI; No team used the
ICT-system (QAI: 2)
12 (+) Practice management and patient Not reported (QAI: 0) Not reported (QAI:  Not reported (QAI: 0) Score: 0
care data were entered in an 0)
online system; GP practices
received a feedback rapport,
which compares their
performance with that of other
practices; The GP writes an
improvement plan using the
‘plan-do-act’ cycle; The first
audit is conducted after
confirming and approving the
plan (active learning)
13 (+) Professionals composed a care Not reported (QAI: 0) The workshop was Positive: The professionals, Score: 3
intervention, in which cancelled at the end project leaders and patients
agreements are made regarding of the project were enthusiastic about the
responsibilities, referrals, because of low workshop;
assessment of quality of care and attendance (QAI:  Negative: Ambiguity among
adaptation to new scientific 1) patients at the start of the
insights; A patient portal was workshop. Second session was
developed; A workshop was cancelled. The workshop
offered wherein the self- seemed to be more suitable for
management tool and Ml interested patients (QAI: 2)
techniques were explained
(active learning + provision
of tool)
14 (+)  Changes on organisational level for Not reported (QAI: 0) Not reported (QAI:  Positive: The web portal was Score: 2
the professional consisted of 0) personalised to the needs of the
offers to follow training and patients;

receive mentoring; Professionals
could ask for feedback and
suggestions regarding the care
management intervention in 4
sessions in which consultations
with patients were evaluated
(active learning + top-down
control)

Negative: Respondents ascertain
that the reorganisation takes
time and effort as well as the
need for support from and
acceptation among care
professionals. Barriers on
organisational level obstructed
progress. More professionals of
different sectors should be
included (QAI: 2)

(continued)
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Table A4. (continued)

Total Quality
Assessment
ID Intervention Description Adherence Dose Acceptance Implementation
I5 (+)  The toolkit included: (1) a paper- Not reported (QAI: 0) The majority of the Healthcare professionals reported Score: 3

based information card (size A5)
for healthcare professionals that
provided information about the
referral tool; The toolkit
included: (2) a small paper-based
card (size Aé) that healthcare
professionals could give to
parents to inform them about
SFP and the risks of children’s
exposure to SHS; and (3) a
poster of SFP

(provision of tool)

healthcare
professionals
mentioned that they
regularly discussed
smoking with
parents, usage of
tool was low as
there were barriers
from parents and
professionals to use

it (QAL: 1)

that the tool was convenient to
use and accessible. Only a few
of the healthcare professionals
reported that the referral tool
was too difficult to use (10.7%,
n = 3); The SPF referral tool
made it easier to discuss
smoking cessation (67.9%, n =
19) and to help parents with
quitting tobacco use (60.7%, n

= 17) (QALI: 2)

Notes. Interventions categorised as ‘ineffective’ are indicated by (—), interventions categorised as having ‘mixed effects’ are indicated by (+/—), and interventions
categorised as ‘effective’ are indicated by (+). QAI = quality assessment score ranging from 0 (not reported) to 3 (high quality of construct); SD = standard deviation;
PN = practice nurses; GP = general practitioner; Ml = motivational interviewing; V-MIS = minimal intervention strategy for midwifes (L-Mis for lung nurses); SCC =
smoking cessation counselling; CVD = cardiovascular disease; COPD = chronic obstructive pulmonary disease.
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