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Abstract

Background The Ask-Advise-Connect approach can help primary care providers to increase the number of smok-
ers that attempt to quit smoking and enrol into cessation counselling. The approach has not yet been implemented
in general practice in the Netherlands. The aim of this study was to investigate the influence of a comprehensive
implementation strategy on the delivery of Ask-Advise-Connect for smoking cessation within Dutch general practice
during the COVID-19 pandemic.

Methods A pre-post study was conducted between late 2020 and early 2022, and included 106 Dutch primary care
providers (GPs, practice nurses and doctor’s assistants). Participation lasted nine months: during the first three months
participants delivered smoking cessation care as usual (pre-intervention); the implementation strategy came into
effect after three months and participants were followed up for another six months (post-intervention). The imple-
mentation strategy consisted of two meetings in which participants were educated about Ask-Advise-Connect, made
agreements on the implementation of Ask-Advise-Connect and reflected on these agreements. Participants also
received online educational materials and a desk card as reminder. The changes in the proportions of ‘Ask’and ‘Advise’
over time were modelled using linear mixed effects models. A descriptive analysis was conducted with regard to
referrals to cessation counselling.

Results Participants provided consultations to 29,112 patients (both smokers and non-smokers). Results of the

linear mixed effects model show that the proportion of patients that were asked about smoking (‘Ask’) significantly
decreased in the first three months (pre-intervention), but slightly increased again after the implementation strategy
came into effect (post-intervention). No significant change over time was found with regard to the proportion of
patients advised to quit smoking (‘Advise’). Descriptive statistics suggested that more participants proactively (vs. pas-
sively) referred patients to cessation counselling post-intervention (‘Connect’).

Conclusions The findings indicate that a comprehensive implementation strategy can support primary care provid-
ers in offering smoking cessation care to patients, even under stressful COVID-19 conditions. Additional implementa-
tion efforts are needed to increase the proportion of patients that receive a quit advice and proactive referral.
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Background

Primary care practice, or general practice, is an impor-
tant setting for promoting tobacco cessation and sup-
porting smokers in their endeavour to quit smoking [1].
The World Health Organization and most national clini-
cal guidelines recommend that primary care providers
document the smoking status of patients and offer advice
and support to quit smoking to patients who smoke [1,
2]. A brief advice from a physician to quit smoking can
increase quit rates by as much as 60% [3]. In addition,
evidence suggests that the provision of behavioural coun-
selling, pharmacotherapy, and tailored printed materials
within the primary care setting contribute to more peo-
ple who successfully quit smoking [4].

Previous research has shown that primary care provid-
ers in the Netherlands do not routinely implement the
clinical guidelines for smoking cessation care in practice
[5-7]. Time constraints, (expectations of) low motiva-
tion to quit among patients, and the assumed sensitivity
of the subject are important barriers which prevent pri-
mary care providers from discussing smoking cessation
and offering support [6—8]. This is unfortunate as pri-
mary care providers can play an important role in stimu-
lating quit attempts and the use of professional support
(i.e., behavioural counselling and pharmacotherapy) [3,
9]. Currently, the majority of European smokers, includ-
ing those in the Netherlands, have not attempted to
quit smoking in the last 12 months [10]. In addition, the
majority does not make use of smoking cessation sup-
port during a quit attempt [10]. Around 95% of smokers
who try to quit smoking without any professional sup-
port relapse within one year [11]. Increasing the uptake
of smoking cessation support is therefore necessary to
increase the number of smokers who successfully achieve
abstinence.

In the Netherlands, the general practitioner (GP) is
the most consulted healthcare professional, with over
two-thirds of Dutch smokers consulting their GP every
year [9]. The Dutch clinical guideline for smoking cessa-
tion follows the 5A approach, which recommends that
GPs ask patients about tobacco use, advise smokers to
quit smoking, and assess the willingness to quit among
smokers [12]. Only smokers who are motivated to quit
are offered assistance; preferably behavioural counselling
[12]. For patients who smoke more than 10 cigarettes a
day a combination of counselling and pharmacotherapy
(nicotine replacement therapy or medication) is most
effective and therefore recommended. Finally, follow-up
is arranged for those who accept support.

Typical for the Dutch context is that smokers who
accept support are usually referred to the practice nurse
(PN) for behavioural counselling. Most Dutch general
practices have such a PN [13, 14]. However, GPs may
also decide to refer patients to counselling outside gen-
eral practice, for example if the practice is faced with
a high workload or if patients want or need a specific
type of counselling which is not offered within practice,
such as group counselling or specialized addiction care
[15]. Counselling outside general practice is typically
reimbursed in the Netherlands, as long as the counsel-
ling is evidence-based.

Considering the barriers which primary care pro-
viders experience in implementing the guidelines
for smoking cessation care [6-8], alternatives to the
5A approach have been proposed which may offer a
more feasible and quicker way of providing smoking
cessation care, such as the Ask-Advise-Refer (AAR)
approach. This approach limits the tasks of the GP and
PN to asking, advising and arranging follow-up [16].
There is some evidence to suggest that leaving out the
assessment of motivation and offering support to all
smokers, results in more quit attempts [17].

Another effective approach is the Ask-Advise-Con-
nect (AAC) method, which includes asking patients
about tobacco use, advising all smokers to quit smok-
ing, offering evidence-based support to all smokers,
and proactively referring smokers to a counsellor [19].
Proactively referring smokers (i.e., ensuring that a
patient is directly connected to a counsellor) results in
higher enrolment rates compared to passively referring
smokers as is done in the AAR approach (i.e., instruct-
ing patients to contact a counsellor themselves) [18].
A proactive referral can, for example, be provided by
forwarding the contact details of the patient to a coun-
sellor who in turn contacts the patient, or by directly
scheduling an appointment for the patient with a coun-
sellor. Considering the low quit attempt rates and the
low uptake of smoking cessation counselling among
Dutch smokers [9], AAC may be a promising approach
to ensure that more smokers attempt to quit smok-
ing and enrol into counselling. AAC has not yet been
implemented in Dutch general practice.

Implementing new evidence-based approaches or
guidelines in healthcare practice can be challenging,
as different barriers may prevent primary care provid-
ers from translating guidelines into daily practice [6—8].
In addition, the ongoing COVID-19 pandemic poses
new organisational challenges for general practices in
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the delivery of care, further complicating the transla-
tion of guidelines into practice. A comprehensive set of
strategies aimed at enhancing the adoption and imple-
mentation of evidence-based guidelines may be neces-
sary to successfully implement AAC in Dutch general
practice, especially during COVID-19 times [19]. The
current study investigated the influence of a compre-
hensive implementation strategy on the delivery of
AAC for smoking cessation within Dutch general prac-
tice during the COVID-19 pandemic. We used several
strategies which are known to be effective, including
educating primary care providers about AAC, facili-
tating a collaboration in which primary care providers
make agreements and reflect on the implementation
of AAC, reminding primary care providers to use the
new approach, and connecting primary care providers
to counsellors outside the practice whom they can refer
patients to [19, 20].

Methods

Design and intervention

From late 2020 to early 2022, we conducted a pre-post
study among primary care providers in the Netherlands.
We considered Pharmaceutical Therapeutic Audit Meet-
ing (PTAM) groups (‘FTO’ groups in Dutch) to be a suit-
able structure for implementing the AAC method. In the
Netherlands, most GPs participate in a PTAM group. A
PTAM group is a local collaboration with an average of
12 primary care providers (i.e., GPs and pharmacists) per
group. Members meet several times per year to discuss
and agree on the implementation of clinical guidelines
around various topics. Members receive accreditation
points for participation.

Before the start of this study, we conducted focus
groups with primary care providers to determine which
factors may influence the delivery of AAC within gen-
eral practice [15]. Based on the results and on effective
strategies described in literature [21, 22], we developed a
comprehensive implementation strategy which consisted
of different elements. See Table 1 for an overview of these
elements.

With regard to the AAC method, we included the com-
ponents as described in the literature by Vidrine et al.
[18] (i.e., asking patients about tobacco use, advising all
smokers to quit smoking, offering evidence-based sup-
port to all smokers, and proactively referring smokers to
cessation support). We also extended the quit advice to
include information on the best way to quit, and based
on the patient’s interest in counselling we distinguished
between ‘interested, ‘not sure, and ‘not interested’ with
corresponding follow-up answers (see Fig. 1).

The duration of study participation was nine months.
During the first three months participants delivered
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smoking cessation care as usual. The AAC method was
introduced after three months of participation, during
a first PTAM. After six months, participants attended
a second PTAM to reflect on the implementation of
AAC. Participants were then followed for another three
months. See Fig. 2 for an overview of the study timeline.

Participants and recruitment

Eligible participants were employed in general prac-
tice as a GP, PN or doctor’s assistant (DA). We recruited
PTAM groups which consisted of GPs and pharmacists,
and asked the GPs to invite their PN and/or DA to enrol
in the study as well. Different recruitment channels were
used: newsletters directed at PTAM groups (through the
Dutch Institute for Rational Use of Medicine, i.e., the
organization which facilitates PTAM groups), newslet-
ters of professional associations, e-mails sent directly to
care groups throughout the Netherlands (in Dutch ‘zorg-
groepen’; these are management organisations which
coordinate chain-based care for chronically ill patients),
e-mails sent directly to contact persons of PTAM groups
which participated in earlier research projects of the
Dutch Institute for Rational Use of Medicine, e-mails
sent directly to GPs working within two regions via two
primary care research networks, and e-mails sent directly
to practitioners who participated in an earlier study on
implementation of smoking cessation care [7].

Procedure and data collection

Participants received information on the study proce-
dure, data protection and the anonymisation of research
data. Subsequently, written informed consent was
obtained from each participant before inclusion in the
study. Participation was completely voluntary; partici-
pants were allowed to withdraw from the study at any
time. During the study several variables were meas-
ured, of which those included in the current analyses are
described below.

Main outcomes

Participants were asked to keep track of how many
patients consulted them, how many patients they asked
about smoking, how many smokers they advised to quit
smoking, and how many smokers they referred to smok-
ing cessation counselling. This data was collected during
one week each month for the total duration of the study
(resulting in nine timepoints T1-T9). The numbers were
recorded in paper booklets. With regard to referrals, we
also asked participants to note how they referred patients
and whom they referred patients to. At the end of each
data collection week, participants received an online
questionnaire in which they could report their numbers
and notes based on the booklet.
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™ “May | ask you something...: do you (still) smoke?”
w
<
If Yes
“It would be good for you to quit smoking (given your
é complaints). If you want to quit, the best way is to receive
2 professional counselling, optionally combined with
medication. Are you interested?”
Yes Not sure No
Discuss all options for “I would like to see “You can
counselling and let the | you again/ put you | always come
patient choose in touch with our back for
practice nurse to counselling if
5 “May I share your further discuss this. | you change
g contact details with the | Are you okay with | your mind.”
§ | counsellor so that they that?”
can contact you to Keep
make an Schedule a follow- | checking the
appointment?” up meeting to patient’s
increase the smoking
Ensure a warm transfer patient’s status yearly
and check the progress motivation

Fig. 1 Ask-Advise-Connect desk card

Baseline characteristics and evaluation

Participants also received additional online question-
naires: (i) a questionnaire at baseline to assess participant
characteristics (e.g., age, profession, smoking status) and
characteristics related to practice (e.g., socioeconomic
position of patients, type of smoking cessation coun-
selling offered in practice, number of referral options
and interest in additional referral options, influence of
COVID-19 on smoking cessation care); (ii) a question-
naire at the end of the study to evaluate AAC and assess
effects of study participation on implementation of
smoking cessation care (e.g., “As a result of this study I

TO TI T2 T3 T4
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make sure to ask patients without smoking-related com-
plaints about smoking”).

At the end of the study, participants received €50. We
also distributed €500 (3x) and €1000 (1x) among those
who completed all questionnaires.

Statistical analysis

Statistical analysis was performed using IBM SPSS v27.
Based on the self-reported data of the participants, we
calculated for each timepoint (T1-T9) the proportion of
patients that were asked about smoking (‘Ask’) and the
proportion of patients that were advised to quit (‘Advise’).
The changes in the proportions of ‘Ask’ and ‘Advise’ over
time were modelled using linear mixed effects models.
Model 1 included time (T1-T9) and intervention (pre-
post) as fixed effects, and individual participants and
PTAM groups as random effects. Model 2 additionally
included an interaction term between time and interven-
tion, and profession (GP vs. PN/DA) and negative influ-
ence of COVID-19 at baseline (no vs. yes) as fixed effects.
We only included participants with data on at least one
timepoint before the intervention (T1-T3) and at least
one timepoint after the intervention (T4-T9).

We conducted a descriptive analysis with regard to
referrals to smoking cessation counselling, because
the numbers were too small to conduct a linear mixed
effects analysis. We first determined, based on the self-
reported data, whether participants had passively or
proactively referred their patients at each timepoint, and
also whether participants had referred patients inter-
nally or externally (i.e., inside or outside the practice). We
then calculated for each participant which part of their
referred patients (i.e.,, none/minority/half/majority/all)
had been referred proactively (vs. passively) and exter-
nally (vs. internally) before (T1-T3) and after (T4-T9)
introduction of the intervention.

T5 T6 T7 T8 T9

Pre-intervention period

Post-intervention period

g oo

Fig. 2 Study timeline

Baseline & final questionnaire

Data collection week
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Using the final questionnaire, we also conducted a
descriptive analysis with regard to self-reported effects of
study participation on implementation of smoking cessa-
tion care.

Results

Ten PTAM groups with a total of 106 participants were
included in the study. Participant characteristics are pre-
sented in Table 2. Most participants were female (81.9%),
non-smoker (98.1%), and worked as a GP (60.0%). A

(2023) 23:654
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small majority had previously received training in smok-
ing cessation care (56.2%). All participants worked in a
general practice which offered smoking cessation coun-
selling, mostly individual counselling (99.0%) and tel-
ephone counselling (95.2%). At baseline, the majority of
participants indicated that they would appreciate to have
an additional referral option to smoking cessation coun-
selling offered outside their practice (77.1%). At baseline,
40.0% reported that COVID-19 negatively influenced
smoking cessation care within their practice.

Table 2 Characteristics of the participants and their general practice at baseline (N=105)

Variable Category n (%) / mean (SD)
Age 453(9.2)
Gender Male 9(18.1)
Female 86 (81.9)
Profession General practitioner 63 (60.0)
Practice nurse 36 (34.3)
Doctor’s assistant 6(5.7)
Smoking status Smoker 2(1.9)
Non-smoker 103 (98.1)
Type of practice Solo practice 17 (16.2)
Duo practice 37(35.2)
Group practice 51 (48.6)
Socioeconomic position of patients Mostly low 6(5.7)
Mostly middle 36 (34.3)
Mostly high 4(3.8)
Mixed 52 (49.5)
Don't know 7(6.7)
Received training in smoking cessation care Yes 59 (56.2)
No 46 (43.8)
Uses smoking cessation guideline with smokers Never 44 (41.9)
Sometimes 33(314)
Often 19(18.1)
(Almost) always 9(8.6)
Attention in practice for smoking cessation Almost no attention 3(29)
Some attention 58 (55.2)
A lot of attention 44 (41.9)
Type of smoking cessation counselling offered within practice (multiple answers Individual counselling 104 (99.0)
possible) Group counselling 16 (15.2)
Telephone counselling 00 (95.2)
Number of referral options for smoking cessation counselling® 20(1.2)
Would appreciate additional referral option outside practice for smoking cessation  Yes (77 1)
counselling No 4(229)
Smoking cessation care negatively influenced by COVID-19¢ Yes (40 0)
No 63 (60.0)

2While 106 participants were included in the study, one participant did not complete the baseline questionnaire and therefore only the characteristics of 105

participants are presented here
b One participant who reported ‘99’ referral options was excluded

“We asked participants to describe the influence of COVID-19 on smoking cessation care, and categorised their answers into ‘negative influence’ versus ‘other (i.e.,

‘positive/mixed/no/unclear influence’)
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Ask and advise
A total of 83 participants were included in the linear
mixed effects models, as 23 participants did not report
enough data to be included in the analyses. The group
that was excluded from the analyses consisted of more
men, GPs (vs. PN/DA) and smokers (vs. non-smokers)
compared to the group that was included in the analyses,
as shown in Supplementary File 1.

The 83 included participants provided consultations to
a total of 29,112 patients (both smokers and non-smok-
ers) during the entire study (10,427 patients before inter-
vention, and 18,685 patients after intervention). Figure 3
shows the unadjusted proportions over time of patients
asked about smoking, advised to quit, and referred to
behavioural counselling. Most patients were asked about
smoking at timepoint T1, and advised to quit smoking at
timepoint T8. Results of the linear mixed effects models
are presented in Table 3. The results of the fully adjusted
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model show that the proportion of patients that were
asked about smoking (‘Ask’) significantly decreased with
0.049 (equivalent to roughly 5%) per timepoint between
T1 and T3 (p<0.001). The significant interaction effect
between ‘Time’ and ‘Intervention’ shows that ‘Ask’ did
not further decrease after T4, but slightly increased
again with a difference of 0.005 (equivalent to 0.5%) per
timepoint between T4 and T9 (p <0.001). With regard to
‘Advise’ we found no significant change over time in both
models.

Referrals

During the entire study, 41 participants referred a total of
147 patients to smoking cessation counselling. Descrip-
tive statistics suggested that more proactive (vs. passive)
referrals and more external (vs. internal) referrals took
place after the intervention was introduced. Specifically,
before the intervention 63.2% of participants proactively

0.35 Before intervention : After intervention
0.30 A :
I 1 ||
0.25 A I 1
1
S 0.20- i = ! =
=
1<) 1
S I I I II I I
2 0.15 A I
o
| 1
0.10 f
1
i 1
0.05 |
1
0.00 -

I HEl Patients asked about smoking

Patients advised to quit
Patients referred to counselling

Timepoint
Fig. 3 Unadjusted proportions over time of patients asked about smoking, advised to quit, and referred to behavioural counselling (n=83)

Table 3 Results of the linear mixed effects models (N=83)

Model components Ask Advise

Model 1 Model 2 Model 1 Model 2

Estimate SE Estimate SE Estimate SE Estimate SE
Intercept 0.338* 0.041 0.063 0.126 0.061* 0.009 0.006 0.030
Time (T1-T9) -0.002 0.004 -0.049* 0.010 0.002 0.002 -0.001 0.006
Intervention (pre vs. post) -0.011 0.020 -0.148* 0.035 -0.013 0.010 -0.021 0.019
Time x Intervention 0.054* 0.011 0.003 0.006
Profession (GP vs. PN/DA) 0.288* 0.052 0.055* 0.011
Negative influence COVID-19 at -0.038 0.054 -0.013 0.012

baseline (no vs. yes)

" p<0.001
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referred all interested patients to counselling. After the
intervention, 76.7% of participants proactively referred
their patients to counselling: 60.0% referred all patients
proactively; 16.7% referred the minority, half or major-
ity of their patients proactively. Also, before the inter-
vention 13.6% of the participants referred their patients
to counselling outside the practice (9.1% referred all
patients externally, 4.5% referred half of their patients
externally); this was 41.2% after the intervention (26.5%
referred all patients externally, 2.9% referred a minority
of their patients externally, 11.8% referred a majority of
their patients externally).

Other effects

A total of 65 participants completed the final question-
naire. Table 4 shows that the majority of these par-
ticipants reported effects of study participation on the
implementation of smoking cessation care. Participants
mostly reported that the study convinced them of the
added value of proactive referral of smokers (78.5%) and
that they now know what the regional and/or national
possibilities are for smoking cessation counselling
(70.8%). These effects seemed more pronounced among
GPs compared to PNs/DAs.

Discussion

Main findings

To our knowledge, this was the first study that investi-
gated the influence of a comprehensive implementation
strategy on the delivery of AAC within general prac-
tice during the COVID-19 pandemic. During the entire
study, consultations were provided to 29,112 patients by
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83 participants. The findings of this study show that the
implementation strategy resulted in more patients being
asked about smoking (‘Ask’). We observed an increase
in the proportion of participants that proactively and
externally referred their patients during the intervention
period. Participants also reported positive effects of par-
ticipating in the study, such as improved knowledge of
the possibilities for smoking cessation counselling. The
implementation strategy did not result in more patients
being advised to quit smoking (‘Advise’).

Interpretation of the findings
Our AAC implementation strategy consisted of different
components, of which the main components were the
two PTAMs in which participants were educated about
the AAC method, made agreements on the implementa-
tion of AAC and reflected on these agreements. Previous
research found that educational programs can be effec-
tive in helping primary care providers to identify smokers
and offer advice and support [21]. Educational programs
are especially effective when they actively engage primary
care providers with the information they receive by pro-
viding a support tool, such as a physical card with infor-
mation or an online toolkit, which we also provided to
our participants [22]. A study conducted among Dutch
GPs also found that formulating an action plan which
states when, how, and by whom patients will be asked
about smoking positively influenced GPs’ asking patients
about smoking [23].

Our study shows that the implementation strategy
was successful in two ways. First, we found that the pro-
portion of participants that proactively referred a part

Table 4 Self-reported effects of study participation on implementation of smoking cessation care based on the last questionnaire

(h=65)
Effect Yes - n (%) No, and this was also No, but this was
not the case before already the case before
participating in this participating in this
study - n (%) study - n (%)
“As a result of this study I... Total GP PN/DA  Total GP PN/DA  Total GP PN/DA
...make sure to ask patients without smoking-related com- 33 (50.8) 19 (57.6) 14(43.8) 13(200) 8(24.2) 5(156) 19(29.2) 6(182) 13(40.6)
plaints about smoking!
...make sure to give smokers a quit advice regardless of 40 (61.5) 24 (72.7) 16(50.0) 7(10.8) 3(9.1) 4125 18277 6(182) 12(37.5)
their motivation.
...make sure to mention in the quit advice that counselling 42 (64.6) 24 (72.7) 18(56.3) 6(9.2) 2(6.1) 4(125) 17(262) 7(1.2) 10(31.3)
is the best way to quit smoking”
...make sure to discuss different types of behavioural coun- 33 (50.8) 16(485) 17(51.3) 12(185) 9(273) 3(94) 20(30.8) 8(242) 12(37.5)
selling with patients who want to quit smoking””
...know what the regional and/or national possibilities are 46 (70.8) 24 (72.7) 22(68.8) 7(10.8) 3(9.1) 4(12.5 12(185) 6(182) 6(18.8)
for smoking cessation counselling!”
...am convinced of the added value of proactive referral of 51 (78.5) 26 (78.8) 25(78.1) 5(7.7) 3(9.1) 2(63) 9(13.8) 4(12.1) 5(15.6)

smokers.

Data were collected among 33 GPs and 32 PNs/DAs. Percentages over 50% are printed in bold
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of their patients increased with 13.5% after the inter-
vention. Assuming that 17.6 times more proactively
referred patients enrol in treatment compared to pas-
sively referred patients [18], our implementation strategy
translated into roughly 5% more patients who enrolled
into counselling during the COVID-19 pandemic. Con-
sidering the challenges faced by general practices during
the COVID-19 pandemic [25], it is a positive finding that
more participants were able to proactively refer a part of
their patients. It is, however, important to note that the
estimated impact would have been much greater (i.e.,
around 20% more patients enrolled into counselling) if
participants had proactively referred all of their patients.
Future implementation efforts should focus on increasing
the proportion of patients that are proactively referred,
for example by including prompts in the electronic health
record or by providing performance feedback reports.
Second, our results show that participants more often
referred their patients to an external counsellor as a
result of our implementation strategy. These are positive
findings as most participants indicated that they would
appreciate an extra referral option for patients who want
to quit smoking. Especially during times in which gen-
eral practices are faced with a high workload, being able
to refer patients to an external counsellor ensures that
patients receive cessation support while relieving the
burden on healthcare providers within primary care.

Only two other studies have previously assessed the
impact of an implementation strategy on the provision
of AAC. One study conducted in primary care found that
a comprehensive AAC implementation strategy consist-
ing of training, performance feedback reports and the
incorporation of an e-referral functionality in the elec-
tronic health record, resulted in more patients being
asked about smoking and more smokers being advised to
quit and connected to cessation support [26]. However,
another study conducted in a Dutch university hospital
found that an AAC implementation strategy consisting
of education and reminders through text messages did
not result in more patients being asked about smoking
or more smokers being connected to a smoking cessation
program [27]. According to the researchers the lack of
an effect could be explained by other priorities and time
pressure on the healthcare providers [27].

Considering the evidence in the literature, it is surpris-
ing that our comprehensive implementation strategy had
a small positive effect on ‘Ask’ and no significant effect on
‘Advise. Notably, most patients were asked about smok-
ing at the beginning of the study, indicating that study
participation may have been an intervention in itself.
Although the proportion of ‘Ask’ sharply declined after
timepoint T1, and significantly increased again after the
implementation strategy was introduced, the level of
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‘Ask’ displayed at timepoint T1 was not achieved again
later in the study.

There may be several explanations for the modest
effects we found. First, even though the need for provid-
ing smoking cessation support increased during the pan-
demic due to the fact that smokers face worse outcomes
once infected with COVID-19 [28], we noticed that the
COVID-19 pandemic adversely influenced the provi-
sion of smoking cessation care by our participants. In
the questionnaires as well as the PTAMs, participants
indicated that it was more difficult to discuss smok-
ing with patients due to the telephone/online consulta-
tions and shifted priorities resulting from the COVID-19
pandemic. Also, several participants indicated that they
experienced difficulty in staying engaged with the study
as they did not have enough time to record notes in the
paper booklet. Second, the desk card we provided to
physically remind participants of AAC may not have been
sufficient, as desk cards may be easily discarded. Remind-
ers built into the electronic health record may be neces-
sary to enhance the implementation of AAC in general
practice. Third, several participants indicated during the
second PTAM that most patients are not yet sure about
quitting smoking, and as such cannot directly be referred
to counselling. These patients are often first referred to
the PN for one or more motivational conversations, and
are later on referred to counselling once they are moti-
vated to quit. Therefore, the low number of referrals
which we found may be an underestimation. And finally,
many participants, especially PNs, already quite actively
provided smoking cessation care before participating in
the study. Several participants indicated in the PTAMs
that they already knew the smoking status of many of
their patients or had already provided a quit advice in
the previous year, and therefore did not bring up the sub-
ject again. Also, the descriptive results showed that the
majority of participants already proactively referred their
patients before the intervention. As such, selection bias
in our sample of participants likely limited the extent to
which improvements could be made in the delivery of
AAC. We assume that, following nationwide rollout of
the intervention, larger effects will be found among pri-
mary care providers who are less actively involved in pro-
viding smoking cessation care. We, however, also expect
such primary care providers to be less inclined to receive
the intervention in their PTAM groups. Thus, additional
efforts may be needed to motivate primary care providers
to address smoking cessation care in their PTAM groups.

Limitations

A few limitations of this study must be addressed. First,
it was not possible to extract the data from the elec-
tronic health record since our variables of interest are not
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routinely recorded in the system. As such, findings are
based on self-report. It is possible that the recording of
notes in the paper booklet may have made participants
more aware of the care they provide and may have thus
resulted in them more often providing smoking cessa-
tion care (Hawthorne effect) [29]. However, in view of
the stressful conditions under which primary care pro-
viders worked during the COVID-19 pandemic [25],
it is also likely that participants forgot or did not have
enough time to record how often they asked patients
about tobacco use, advised smokers to quit and referred
smokers to counselling. We are therefore unsure whether
data reported by the participants truly reflects what took
place during a patient’s visit. However, this potential bias
is likely to be the same before and after the intervention,
such that results for differences should not be affected.
Second, we could not determine the proportion of
smokers that received a quit advice, because that would
require knowing the smoking status of all patients, which
typically is not the case in Dutch primary care. Therefore
we could only compare proportions of all patients that
received a quit advice before and after the intervention,
which is sufficient to determine whether ‘Advise’ changed
over time (assuming that the smoking prevalence did
not change over time). Third, we were unable to statisti-
cally compare the proportion of referrals before and after
intervention as the numbers of referrals were too low.
Ideally, data should have been collected during the entire
study. However, this was not possible as the burden of
data collection would have been too high for many partic-
ipants resulting in higher attrition rates. Fourth, although
we collected data over nine months, we could not assess
the sustainability of the intervention in the long term.
This should be the topic of further research. Finally, we
encountered difficulty in recruiting participants during
the COVID-19 outbreak. We initially planned on con-
ducting a stepped wedge cluster randomized trial, but
were unable to recruit enough participants and therefore
had to resort to a pre-post design which is associated
with lower internal validity. On the other hand, switching
to a simpler and more flexible design contributed to the
feasibility of the study and thus the generalizability of the
findings.

Conclusions

Our findings indicate that a comprehensive implemen-
tation strategy can support primary care providers in
offering smoking cessation care to patients, even under
stressful COVID-19 conditions. The implementation
strategy has the potential to increase the number of
primary care providers who proactively refer patients
to cessation counselling, which in turn would result in
more smokers enrolling into treatment and ultimately
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quitting smoking. Additional implementation efforts
are needed to increase the proportion of patients who
receive a quit advice and proactive referral, for exam-
ple by embedding reminders in the electronic health
record. Further research should be undertaken to
determine what is needed to sustain the implementa-
tion of AAC in the long term.
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