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ABSTRACT
Introduction Cervical cancer screening in general 
practice could be a routine moment to provide female 
smokers with stop smoking advice and support. The aim 
of this study is to assess the effect of a stop smoking 
strategy delivered by trained practice assistants after 
the cervical smear, and to evaluate the implementation 
process.
Methods and analysis The study is a two- arm, 
pragmatic cluster randomised trial, in Dutch general 
practice. Randomisation takes place 1:1 at the level 
of the general practice. Practices either deliver the 
SUCCESS stop smoking strategy or the usual care 
condition. The strategy consists of brief stop smoking 
advice based on the Ask- Advise- Connect method and 
is conducted by trained practice assistants after routine 
cervical cancer screening. The primary outcome is the 
performance of a serious quit attempt in the 6 months 
after screening. Secondary outcomes are 7- day point 
prevalence abstinence, reduction in the number of 
cigarettes per day and transition in motivation to quit 
smoking. Follow- up for these measurements takes 
place after 6 months. Analysis on the primary outcome 
aims to detect a 10% difference between treatment 
arms (0.80 power, p=0.05, using a one- sided test), and 
will be performed according to the intention to treat 
principle. The process evaluation will assess feasibility, 
acceptability and barriers or enablers to the strategy’s 
implementation. For this purpose, both qualitative and 
quantitative data will be collected via questionnaires and 
in- depth interviews, respectively, in both individual study 
participants and involved staff.
Ethics and dissemination The Dutch Ministry of Health, 
Welfare and Sport approved of the trial after an advisory 
report from the Health Council (Nr. 2018/17). A licence 
was provided to conduct the study under the Population 
Screening Act. Study results will be disseminated through 
publications in peer- reviewed journals and conference 
presentations.
Trial registration number NL5052 (NTR7451).

INTRODUCTION
Tobacco consumption remains the main 
preventable cause of mortality and morbidity 
rates in developed countries.1 2 Smoking 
causes up to 30% of cancer deaths.3 In 
women, 12%–19% of new cancer cases are 
attributable to smoking.4 5

To address preventable early death and 
disease related to smoking it is important to 
increase smoking cessation rates.2 6 7 This can 
be done by providing stop smoking advice and 
offering support to individuals when the preva-
lence of smoking- related disease is still low.2 8 9 
Despite clear guidelines for clinicians,10 oppor-
tunities to provide advice or support are often 
underused.11 12 Less than one- third of smokers 
receives advice when consulting their general 
practitioner (GP). Especially those who do 
not (yet) have symptoms or disease related to 
smoking are more likely to be withheld from 
advice or support to quit.12–14

Strengths and limitations of this study

 ► Pragmatic cluster randomised trial in general prac-
tice, using a stop smoking strategy based on the 
Ask- Advise- Connect method in cervical cancer 
screening participants who smoke, performed by 
the practice assistant who also performs the cer-
vical screening.

 ► Inclusion of female smokers regardless of heaviness 
of smoking or motivation to stop smoking.

 ► Elaborate process evaluation to assess the accept-
ability, feasibly and factors of influence on the imple-
mentation of the strategy.

 ► Details in informed consent are omitted to avoid 
unbalanced participation, and will be provided after 
the study.
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Cancer screening programmes can serve as a teachable 
moment for behaviour change in asymptomatic cancer 
screening participants.15–17 In the age category of invited 
women (30–60 years) approximately 1 in 5 to 6 are daily 
smokers.18 In 2019, around 413.000 women had their 
smear taken.19

Smoking is a risk factor for continued high- risk human 
papillomavirus (hrHPV) infection of the cervix, carci-
noma in situ and cervical cancer.20–24 In addition, tobacco 
and nicotine might promote oncogenic mechanisms in 
cervical cells.25–29

Cervical cancer screening could be an opportunity to 
identify female smokers who still have a relatively low 
prevalence of tobacco- related disease, and routinely 
provide them with stop smoking advice and support in the 
general practice setting.15 30 31 A teachable moment could 
be created between participants’ own health behaviour 
(smoking) and the reason for their visit (cancer preven-
tion). Such tailored advice has proven to be more effec-
tive compared with standardised information.15

We aim to study the effect of a stop smoking strategy 
delivered by practice assistants (PAs), consisting of brief 
stop smoking advice, conducted after cervical cancer 
screening in general practice by means of a pragmatic 
cluster randomised trial (primary objective). Due to the 
complex nature of the strategy and the heterogeneity of 
care delivered across general practices in the Netherlands 
a process evaluation (PE) is important to determine the 
(future) applicability of the strategy. This PE has the aim 
to obtain insight into the acceptability, feasibility and 
barriers and enablers to the strategy’s implementation 
among both individual study participants and involved 
staff, and will run in parallel to the main trial (secondary 
objective).32 33

METHODS AND ANALYSIS
Study design
This protocol was written following the recommendations 
of the Standard Protocol Items for Randomised Trials 
statement (online supplemental material S1)34 35 and 
the Template for Intervention Description and Replica-
tion Checklist (online supplemental material S2).36 The 
trial was designed based on previous research: studies 
on brief stop smoking advice in Dutch general prac-
tice and the Ask- Advise- Connect (AAC) method were 
used for intervention design, and a guide for smoking 
cessation research in Dutch was used to design baseline 
and follow- up questionnaires.37–41 For the PE design, 
we followed the recommendations from the Medical 
Research Council on complex interventions.33

A two- arm cluster randomised controlled trial (RCT) 
design was chosen to explore the primary objective. 
Randomisation will take place at the level of the general 
practice, for example, the clusters, and takes place after 
a practice consents with study participation. Practices are 
randomised 1:1 to receive either the ‘SUCCESS study 
stop smoking strategy’ or the usual care condition.

A cluster design reduces contamination at the level 
of individual study participants and PAs. Identification 
of eligible participants before randomisation is not 
possible. Also, sending an invitation for study participa-
tion together with the invitation for participation in the 
screening programme could alter the participation rate 
for the cancer screening programme.

This study pragmatically uses the routine appointment 
for cervical screening to implement the strategy. The setting 
and eligible participants are similar to usual care. The 
recruitment of individual participants and delivery of the 
strategy are expected to be brief and do not require exten-
sive training of the involved healthcare professionals. Also, 
the primary outcome (performing a serious quit attempt 
6 months after baseline) is directly relevant to trial partici-
pants. Lastly, the use of a practice plan enables intervention 
practices to link the strategy to referral for stop smoking 
counselling as organised within their practice.42 43

Study setting
This pragmatic cluster RCT takes place in general prac-
tices in the Netherlands. The strategy is linked to the visit 
for the cervical smear for the national cervical cancer 
screening programme. Typically, the cervical smear is 
delivered by PAs. The core team of a Dutch general prac-
tice consists of a GP, a PA and—in most practices—a qual-
ified nurse. In countries with similar healthcare systems, 
PAs are known as ‘medical assistants’, ‘medical secre-
taries’, ‘healthcare assistants’ or ‘allied health personnel’. 
The GP is responsible for providing stop smoking advice 
or support in the practice. Nurses are regularly involved 
in disease management programmes and deliver stop 
smoking care in that context. PAs are currently not 
engaged in delivering stop smoking advice and will there-
fore be trained to deliver the strategy.

Patient and public involvement
Prior to the trial we interviewed female smokers aged 
30–60 years to explore the prospective acceptability of the 
approach.44 Additionally, we held focus group discussions 
with PAs, nurses and GPs to prospectively identify poten-
tial barriers or enablers to the delivery and implementa-
tion of the strategy. The results were used for trial design, 
especially for the training of PAs delivering the strategy. 
Also, the results were used to select points of focus for 
the PE, namely: the role of PAs in stop smoking care, the 
interaction between female smoker and PA during the 
delivery of the strategy, and the availability and support 
of the PA’s direct colleagues in the practice. The study 
results will be shared with individual study participants 
and participating practices.

METHODS EFFECT STUDY
Study participants
All women attending the cervical cancer screening 
programme, which consists of undergoing a cervical 
smear, at a practice enrolled in the study are eligible for 
participation. Women receive an invitation every 5 years, 
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starting at 30 years. The last invitation is at 60 years. 
However, women who test positive for hrHPV at 60 years 
will receive their last invitation at 65 years.

All women attending cervical cancer screening are 
asked to participate in a questionnaire study about life-
style, for the following reason: smoking status of cervical 
cancer participants is not known before they undergo a 
cervical smear. To obtain baseline smoking related vari-
ables while keeping eligible participants who smoke 
blinded to the true nature of the study both smokers and 
non- smokers are asked to participate.

We aim to investigate the effect of the stop smoking 
strategy on all type of smokers who participate in cervical 
screening, regardless of heaviness of smoking or moti-
vation to stop smoking. For this purpose both daily and 
non- daily smokers are included.

Smoking status is identified at baseline via the baseline 
questionnaire T1 (see figure 1 for a schematic overview of 
the effect study).

Eligibility criteria
Participants are eligible for the study when all of the 
following inclusion criteria are met:

 ► Written informed consent for participation in a ques-
tionnaire study about lifestyle.

 ► Participating in the national cervical cancer screening 
programme, that is, undergoing a cervical smear at 
a practice participating in the study, on invitation 
from the national cervical screening programme 
organisation.

Participants are ineligible for the study if the following 
exclusion criterion is met:

 ► Undergoing a cervical smear at a general practice 
enrolled in the study, NOT on invitation from the 
national cervical screening programme organisation.

The indication for a cervical smear not for cervical 
screening does not consists of a preventive action for 
cervical cancer by the individual patient. This could influ-
ence the use of the teachable moment for the strategy 
and the risk perception of participants at baseline.

Recruitment
Recruitment and eligibility criteria for clusters
Practices will be recruited consecutively via invitation 
by letter and/or by phone. During recruitment, prac-
tices are informed that they have a 50% change of being 
randomised into the control condition.

To deal with possible selection bias, control practices 
are offered the opportunity to attend the training and 

Figure 1 Flow chart for study participants of the SUCCESS study. Practice(s) = participating general practice(s). *Baseline 
questionnaire for all study participants from both treatment arms (intervention and control practices) = Questionnaire T1; 
Questionnaire at 2 weeks follow- up for female smokers participating in the intervention arm = Questionnaire T1B- S- I (T1B- 
smoker- intervention); Questionnaire at 6 months follow- up: for non- smokers in both treatment arms = Questionnaire T2- NS (T2- 
non- smokers), for smokers in the intervention arm = Questionnaire T2- S- I (T2- smoker- intervention), for smokers in the control 
arm = Questionnaire T2- S- C (T2- smoker- control). PA, practice assistant.
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receive material developed for intervention practices, 
after the follow- up period has ended.

Recruitment of individual study participants
PAs will be responsible for recruiting participants. In both 
study arms, PAs are briefed on the study logistics, on how 
to recruit participants and ask informed consent, using a 
comprehensible protocol.

All women attending cervical cancer screening in 
participating practices will be asked to participate in the 
study. The PA informs them that their general practice 
is participating in a questionnaire study about lifestyle 
in cancer screening participants and provides verbal 
and written information about the purpose of the study. 
Written consent is asked to participate in a study about 
lifestyle in cancer screening participants, to complete a 
questionnaire at baseline, and to approach the partici-
pant for a follow- up questionnaire.

Informed consent procedure
Participants in both study arms will be blinded to the true 
nature of the study. They are informed about the fact that 
a study about lifestyle is currently running, but not about 
its true nature and the content of the intervention under 
study. Alongside questions regarding smoking, questions 
about physical activity and alcohol consumption have 
been added to create a broader baseline lifestyle ques-
tionnaire (questionnaire T1).

Details in informed consent are omitted to: (1) mini-
mise selection bias and (2) not affect participants’ 
behaviour before they receive the intervention; both of 
which could occur if the nature of the intervention is 
revealed which could subsequently alter the true effect of 
the intervention. For a more elaborate description of the 
informed consent procedure, see box 1. For an example 
of the consent form in English, translated from the orig-
inal version in Dutch, see online supplemental material 
S3.

After study completion, all participants will be informed 
about the real purpose of the SUCCESS study. Participants 
will also be informed that data on other health behaviours 
collected at baseline (alcohol, physical activity) will anon-
ymously be published in an online repository.

Randomisation and treatment allocation
Randomisation takes place at the level of the practice in a 
1:1 ratio, and will be performed at the Amsterdam UMC. 
Individual study participants receive the type of care 
assigned to the participating practice they visit. Practices 
will remain in their allocated arm during the complete 
follow- up period.

Blinding
Blinding the recruiter is not possible as the PA will be 
responsible for recruiting participants. The researchers 
are not involved in subsequent follow- up appointments 
and will be blinded to treatment allocation of individual 
study participants until data analysis is complete. It is 
not possible to blind the researchers to the treatment 

allocation of the practices. However, the researchers 
will be blinded to treatment allocation of practices in 
the analysis stage, an independent research assistant will 
remove identifying information and group labels from 
the dataset.

Withdrawal
Study participants can leave the study at any time without 
giving a reason if they wish to do so without any conse-
quences. After withdrawal individual subjects will not be 
replaced.

Intervention and procedures
At intervention practices, the stop smoking strategy will 
be conducted among all women who visit the practice 
for cervical screening, after the cervical smear has been 
taken. The PA verbally assesses the smoking status with 
all women, and delivers the subsequent steps of the stop 
smoking strategy to all smokers. The strategy is based on 
the AAC method.40 41 This method is a deviaton from the 
Ask- Advise- Refer method and based on the 5 A’s behaviour 
change model.45 The strategy consists of: (1) Ask about 
smoking status, (2) Provide brief stop smoking advice, 
and (3) Actively offer an appointment for support given 
by the nurse or GP. When providing brief stop smoking 
advice, the PA creates a teachable moment between the 
reason for the visit (namely, cervical cancer screening) 
and the health behaviour (namely, smoking).15 46 For a 

Box 1 Details on informed consent procedure adopted in 
the SUCCESS study

Selection bias
Selection bias at the patient level can occur if the patient does not give 
informed consent for participation or data collection, especially if this 
differs between treatment groups. This is a known disadvantage of ask-
ing informed consent after randomisation.84 If information is given to all 
participants, the participants from the reference group will be alerted 
and thus the contrast between study groups will be affected.80

Consent as partial intervention
Recruitment and consent where the true nature of the study is revealed 
to participants before randomisation or participation would be a partial 
intervention in this study. According to previous literature a postponed 
consent procedure seems preferable if information given during the in-
formed consent procedure could be a part of the intervention and affect 
the outcome parameters.80–82

Participant information or the content of a baseline questionnaire could 
influence participant cognitions, emotions and behaviour. This can lead 
to biased estimates of the intervention effect.83

Enhanced applicability
We have considered the option to inform participants in advance (before 
informed consent) that information is withheld, but this could cause un-
necessary anxiety.85 To our opinion, this approach enhances the appli-
cability of the study to daily practice.86Under certain circumstances, the 
application of postponed informed consent in study designs is admis-
sible and not in conflict with the Dutch law Medical Research Involving 
Human Subject Act.80 87
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detailed description of the stop smoking strategy and the 
procedure, see box 2.

Training PAs
PAs from intervention practices receive a one- time 2 hour 
training before starting the delivery of the stop smoking 
strategy in their practice. The training was developed 
using results from qualitative studies conducted among 
female smokers and involved staff,44 previous litera-
ture37 39 and in collaboration with experienced trainers. 
See table 1 for an overview of the training’s content. A 
certified trainer provides the training. PAs receive accred-
itation for participation in the study.

Control group
At control practices, the PA delivers the cervical smear. 
The smoking status is not assessed by the PA, but is assessed 
in the baseline questionnaire for comparison with the 
intervention group. The PA does not look at the ques-
tionnaire responses. No intervention is applied. Despite 
the fact that the stop smoking strategy is not applied in 
control practices, PAs can provide stop smoking advice or 
support during any other contact with these smokers as 
this is part of standard care in general practice.10

Data collection
In both study arms all participants who have given written 
consent are presented with a baseline questionnaire (T1), 
which consists of 10 questions.

Smokers from the intervention arm receive a first 
follow- up questionnaire 2 weeks after baseline (T1B- S- I), 
consisting of 37 questions for the PE. Smokers from both 
intervention and control arms receive a follow- up ques-
tionnaire 6 months after baseline respectively containing 
44 questions (T2- S- I) and 42 questions (T2- S- C) assessing 
the primary, secondary and other outcomes measures. 
The T1B- S- I, T2- S- I and T2- S- C questionnaires (also) 
contain measurements for the PE, see the PE methods 
section.

A proportion (10%, randomly selected) of non- smokers 
from both study arms receive a follow- up questionnaire 
6 months after baseline (T2- NS). The follow- up of non- 
smokers falls under the PE. For the outcomes measured 
in non- smokers, see the PE methods section. For an over-
view of the above, see figure 1.

Follow- up questionnaires are sent by research assistants 
via secured email or by mail. Non- responders identified 
as smoker at baseline receive a reminder after 2 weeks. In 
case of no reply, participants are contacted by telephone 
with an interval of 2 weeks. A short version of the T1B- S- I, 
T2- S- I and T2- S- C questionnaires (covering the primary 
and secondary outcomes and several questions as part of 
the PE, see tables 2–4) is offered to non- responding partic-
ipants who have too little time or difficulties completing 
the whole questionnaire. Due to restricted availability of 
research assistants participants identified as non- smokers 

Box 2 Details of the stop smoking strategy and procedure 
following the Ask- Advise- Connect method

1. Ask—Ask about smoking status
First, the PA asks smokers permission to talk about smoking and stop-
ping smoking. If the smoker does consent, the PA provides brief stop 
smoking advice. If the smoker does not consent, the PA asks permission 
to address the subject another time (by the PA, the nurse, or the GP).

2. Advise—Provide brief stop smoking advice
The PA explains why (s)he asks about smoking after the smear and 
creates a teachable moment between the reason for the woman’s visit, 
for example, the cervical smear that aims at the prevention of cancer 
via early detection, and the woman’s own health behaviour, for example, 
smoking. Information is provided about the role of smoking in the de-
velopment of cancer, but also on other tobacco related diseases. More 
specifically, an explanation is provided on the relationship between 
smoking and the development of cervical abnormalities and cervical 
cancer. Subsequently, The PA asks how the smoker thinks about smok-
ing cessation. For this purpose the PA can ask two additional questions 
using a 0–10 scale: ‘How important is stopping smoking to you?’ and 
‘How confident are you that you will succeed?’.
The PA uses a leaflet to illustrate the advice and explanation. This leaflet 
summarises the stop smoking advice in three key messages: (1) Stopping 
smoking is the most important you can do to lower your chance of de-
veloping cancer, (2) Your GP advices you to stop smoking, (3) Support 
is available to you for stopping smoking via your GP. Furthermore, the 
leaflet contains brief information on the impact of smoking on (cervi-
cal) cancer development and general health. An infographic illustrates 
the relationship between smoking and cancer development. A Dutch 
adaption from the infographic from Cancer Research UK4 88 is used. 
Also, information is provided on the advantages of stopping smoking 
and when to contact the GP for support. The provided information is 
based on existing literature and guidelines.10 23 40 Links are included to 
several stop smoking applications, to a patient information website de-
veloped by the Dutch Counsel for general practitioners (GPs) containing 
information about smoking and smoking cessation (thuisarts.nl) and to 
an information website on smoking cessation and support, developed 
by the Netherlands Institute for Mental Health and Addiction (Trimbos 
institute) (ikstopnu.nl, which also contains a quit line).

3. Connect—Actively offer an appointment for support 
given by the nurse or GP
Lastly, smokers are offered an appointment with a practice nurse or 
their GP for stop smoking counselling. All smokers are offered an ap-
pointment, independent of their motivation to quit smoking. The or-
ganisation of stop smoking counselling differs per practice. If smokers 
want an appointment, the PA arranges this according to within- practice 
agreements.
Smokers who have agreed to an appointment with the practice nurse 
or GP and subsequently follow a smoking cessation programme, do so 
according to guidelines for smoking cessation care in Dutch general 
practice.10 Smokers receive the type of counselling provided by their 
general practice. The researchers are not involved in the communica-
tion and content of these appointments.

Procedure
In intervention practice, the PA verbally assesses the smoking status 
of every woman visiting the practice for the smear for cervical cancer 
screening (Ask). This includes both women who did and who did not 
consent to participate in the SUCCESS study. If it concerns a smok-
er and the woman consents to talk about her smoking behaviour, the 

Continued
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at baseline, receive a reminder via email or mail in case 
of non- response.

Outcomes and measurements
The primary, secondary and other outcomes are all self- 
reported outcomes. For details on all measurements 
in smokers for the effect study, including baseline, see 
table 2.

Primary and secondary outcomes
Both primary and secondary outcomes will be assessed 
6 months after the intervention (baseline), following 
recommendations to assess smoking related outcomes 
6 months after participants received the intervention.38 
The primary outcome will be: performing a serious 
quit attempt, assessed as a dichotomous outcome.38 47 
Secondary outcomes are: 7- day point prevalence absti-
nence (PPA), reduction in the number of cigarettes per 
day (measured as percentage in reduction and treated as 
a continuous outcome) and transition in motivation to 
quit smoking (motivation to stop scale) (coded as a binary 
outcome for improvement in motivational stage).38 48 49

Biochemical validation will not be used. The SUCCESS 
stop smoking strategy is a low demand intervention with 
one short face- to- face contact with the PA. Previous low 
demand smoking cessation trials reported little discrep-
ancies between self- reported and biochemically validated 
abstinence,49–52 in these type of studies biochemical vali-
dation is not recommended.50 51 PPA and 6- month contin-
uous abstinence fall under secondary and other outcomes, 
expected numbers are relatively low and do not outweigh 
the possible lack of acceptance50 and risk of selection bias 
that would arise if women are informed about a biochem-
ical validation test before giving informed consent.

Other outcomes
Other outcomes, measured 6 months from baseline, in 
all participating female smokers are: (1) General measure-
ments: children, comorbidity, marital status,38 (2) Smoking 
related measurements: Heaviness of Smoking Index (HSI), 
24- hour PPA, 6 months continuous abstinence, relapse(s) 
since quit attempt, e- cigarette use, smoking status of 
partner38 53; (3) Constructs related to smoking: self- efficacy, 
smoker and non- smoker identity, perceived risk, health 
perception.38 54–56

Sample size
The sample size calculation has been adjusted for the design 
effect of clustered trials.57 58 The expected total number 
of participants of the national cervical cancer screening 
programme in the Netherlands for 2017 was 485.000. In 
2017, there were 5068 general practices in the Netherlands. 
We estimated that each practice, on average, takes 96 women 
for the cervical cancer screening programme per year. The 
prevalence of smokers in Dutch women aged 30–60 years 

Box 2 Continued

PA delivers the other steps of the strategy (Advise, Connect). This ap-
proach was chosen for two reasons: (1) it is not ethical to withhold stop 
smoking advice to women smokers only because they do not want to 
participate in the SUCCESS study, because addressing stop smoking 
behaviour falls under standard care for Dutch general practice10, (2) 
verbal assessment of the smoking status with every woman visiting 
the practice for cervical cancer screening is expected to facilitate the 
procedure for the PA.

Table 1 Overview of training for practice assistants (PAs)

Step Goal Description Duration

1 Enhance 
Knowledge

Background information on: smoking, impact of smoking on health and (cervical) cancer 
development, the aim and set- up of the SUCCESS study.

20 min

2 Explore views and 
beliefs

An open group discussion of statements on smokers and smoking for the PAs to 
become aware of their own views and beliefs.

15 min

3 Insight into 
motivational skills

A group exercise on motivation, to stimulate the PAs to think about what they (could) do 
or use when motivating others in daily life or during working routine.

20 min

4 Practising 
interviewing 
technique based 
on motivational 
interviewing

An exercise for interviewing techniques on how to provide advice and support according 
to the motivational interviewing principles. For this purpose PAs practice in couples, 
using two contrasting coaching roles.
One coaching role adopts a proactive approach from the PAs perspective aiming to 
convince the client what’s best for him/her, whereas in the other role the coach focuses 
on the client’s perspective and why he/she wants to change behaviour, asking questions 
instead of providing solutions.
Each round, one PA acts as the coach and the other PA as a client who wants to change 
his/her lifestyle using something he/she is ambivalent about in daily life.
Afterwards, experiences from the exercise are discussed in plenary.

35 min

5 Practising the 
SUCCESS study 
stop smoking 
strategy

Practising with providing actual stopping smoking advice after the smear, based on 
the Ask- Advise- Connect method, going through example sentences developed for PAs 
to use when delivering the stop smoking strategy, and using the leaflet for smokers. 
Attention is paid to a clear provision of stop smoking advice, but with use of a respectful 
and inviting tone, and a non- judgemental attitude.

20 min
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was 21.9% based on available data in 2016,59 on the basis of 
which we estimated 21 female smokers visit their GP for the 
cervical cancer screening programme each year. We expect 
circa 50% of the eligible population to participate in our 
study. Hence, we estimate it should be feasible to include 10 

cancer screening participants who smoke per participating 
practice per year.

Among female smokers aged 30–60 years 34% 
performed a serious quit attempt in 2016.60 We aim for 
an absolute increase to 44% of smokers who performed 

Table 2 Details of follow- up effect study

Description

Questionnaire T1*
Questionnaire
T1B- S- I *

Questionnaire
T2- S- I and T2- S- C*

Baseline Additional Endpoint

Time 0 2 weeks 6 months

General measurements

  Physical activity† X

  Alcohol consumption X

  Intention to change lifestyle within 6 months X

  Date of birth X

  Socioeconomic status‡ X

  Ethnic background X

  Children X

  Comorbidity X

  Marital status X

Smoking related measurements

  Smoking status X X‡‡

  Heaviness of 
Smoking Index 
(HSI)§

No of cigarettes (and/or cigars) per day X X‡‡

Time to first smoking in the morning X X‡‡

E- cigarette use X X‡‡

  History of previous 
quit attempt

Number of quit attempts (>24 hours) in the past 6 months X

Last quit attempt (<6 months, 6–12 months, >12 months ago) X

  Motivation to stop scale (MTSS)¶ X X‡‡

  Age starting smoking X

  Performing a serious quit attempt since baseline** X‡‡

  Incidence of self- reported quit attempts since baseline X‡‡

  7- day point prevalence abstinence X‡‡

  24- hour point prevalence abstinence X‡‡

  6 months continuous abstinence X‡‡

  Relapse(s) since quit attempt X‡‡

  Reasons for performed quit attempt, reasons for relapse X

  Smoking status of partner X

Constructs related to smoking

  Self- efficacy X

  Smoker and non- smoker identity X

  Perceived risk X

  Health perception†† X

Questionnaire T1: baseline questionnaire for all study participants from both treatment arms (intervention and control practices); Questionnaire T1B- S- I (T1B- smoker- intervention): 
questionnaire at 2 weeks follow- up for female smokers participating in the intervention arm. Questionnaire T2- S- I (T2- smoker- intervention) and Questionnaire T2- S- C (T2- smoker- 
control): questionnaire at 6 months follow- up, respectively, for smokers in the intervention arm and smokers in the control arm.
*Questionnaire items are self- reported measures.
†Assessed according to the Dutch Guideline for Healthy Exercise (Nederlandse Richtlijn Gezond Bewegen).
‡Educational level.
§HSI combined score: 0–2 low addiction, 3–4 moderate addiction, 5–6 high addiction (number of cigarettes per day: A. 10 or fewer (0 points) B. 11–20 (one point) C. 21–30 (two points) 
D. 31 or more (three points); Time to first smoking in the morning: A. Within 5 min (three points) B. 6–30 min (two points) C. 31–60 min (one point) D. After 60 min (0 points)).
¶MTSS score, answer to question ‘Which of the following describes you?’: 1. I don’t want to stop smoking, 2. I think I should stop smoking but don’t really want to, 3. I want to stop 
smoking but haven’t thought about when, 4. I really want to stop smoking but I don’t know when I will, 5. I want to stop smoking and hope to soon, 6. I really want to stop smoking 
and intend to in the next 3 months, 7. I really want to stop smoking and intend to in the next month.
**As a dichotomous outcome.
††Assessed with the General health question from the SF- 12 Health Survey.
‡‡Measurements included in the short version of the T2- S- I and T2- S- C questionnaire.
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a serious quit attempt after 6 months of follow- up, thus 
a 10% difference between the intervention and control 
arm, to obtain a clinically relevant effect. We assume an 
intracorrelation coefficient of 0.0130 based on previous 
research of smoking cessation interventions in general 
practice.37 61 This results in sample sizes of 330 in group 
one (intervention) and 330 in group two (control), which 

will be obtained by sampling 33 clusters with 10 subjects 
in both groups, to achieve 80% power to detect a differ-
ence between the group proportions of 0.1000. The 
group two proportion is 0.3400. The group one propor-
tion is assumed to be 0.3400 under the null hypothesis 
and 0.4400 under the alternative hypothesis. The test 
statistic used is the one- sided Score test (Farrington and 

Table 4 Quantitative measurements in smokers for the process evaluation

Description

Questionnaire
T1B- S- I*

Questionnaire
T2- S- I*

Questionnaire
T2- S- C*

Questionnaire
T2- NS*

Additional to baseline Endpoint Endpoint Endpoint

Time 2 weeks 6 months 6 months 6 months

Exposure

Exposure to the stop smoking strategy, steps delivered X§ X

Exposure to smoking cessation advice (not after the smear)   X X

Style of counselling received   X X

Use of smoking cessation support   X¶ X¶

Use of medication for smoking cessation   X¶ X¶

Acceptability

Acceptability of stop smoking advice after the smear X* X

Satisfaction with stop smoking counselling   X X

Intention to consult general practice for support for a future quit attempt   X X

Willingness to participate in cervical cancer screening on the next invitation by the 
national cervical cancer screening programme

  X¶ X¶ X

Willingness to receive advice about a healthy lifestyle after cervical cancer screening   X X X

Willingness to receive advice about a healthy lifestyle after cervical cancer screening 
if the smear results necessitate further diagnostics.

  X X X

Willingness to participate in cervical cancer screening on the next invitation by the 
national cervical cancer screening programme, if healthy lifestyle advice would be a 
routine part of the consultation.

  X X X

Willingness to receive advice about a healthy lifestyle after cervical cancer screening 
about: healthy dietary intake/healthy weight/physical activity/smoking cessation/
alcohol consumption.

  X X X

Constructs related to smoking

Self- efficacy X

Smoker and non- smoker identity X

Locus of control X

Goal ownership X

Social support X

Perceived risk X

Health perception† X X

Psychological health‡ X

Other

Cervical smear test results from smear taken at baseline   X¶ X¶ X

Reasons to participate in cervical cancer screening   X X X

Lifestyle changes past 6 months   X X X

Perception whether it is the general practice’s task to provide advice or support for a 
healthy lifestyle

  X X X

Comorbidity   X

Questionnaire T1B- S- I (T1B- smoker- intervention): questionnaire at 2 weeks follow- up for female smokers participating in the intervention arm. Questionnaire T2- S- I (T2- smoker- 
intervention) and Questionnaire T2- S- C (T2- smoker- control): questionnaire at 6 months follow- up, respectively for smokers in the intervention arm and smokers in the control arm. 
Questionnaire T2- NS (T2- non- smokers): questionnaire at 6 months follow- up for non- smokers in both treatment arms.
*Questionnaire items are self- reported measures.
†Assessed with the General health question from the SF- 12 Health Survey.
‡Assessed with the General Health Questionnaire.
§measurements included in the short version of the T1B- S- I questionnaire.
¶measurements included in the short version of the T2- S- I and T2- S- C questionnaire.
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Manning), with a significance level of 0.0500.62 A one- 
sided test was chosen, because it is not likely that the 
strategy will cause fewer quit attempts.

Data management
Study data will be collected using electronic case report 
forms (Castor EDC) using audit trail and will be securely 
stored and regularly backed- up.

Analysis
For the main trial analysis will be performed in accordance 
with the intention to treat principle.38 49 To account for 
possible dependencies within the clusters a mixed logistic 
model will be used to analyse the effect of the stop smoking 
strategy on the percentage of smokers who performed 
a serious quit attempt over the past 6 months (primary 
outcome). The effect of the intervention on secondary 
outcomes will be analysed similarly. A one- sided p<0.05 will 
be considered to be statistically significant. Furthermore, in 
all appropriate cases 95% CIs will be given.

METHODS FOR THE PE
PE: study design and participants
For the PE, a mixed- methods sequential explanatory 
design is used.63 The PE runs in parallel to the effect study 
and addresses the following questions:
1. What are the reach, effectiveness, adoption, imple-

mentation and maintenance of the stop smoking strat-
egy according to study participants and involved staff?

2. What barriers and facilitators influence the reach, ef-
fectiveness and implementation of the stop smoking 
strategy according to study participants and involved 
staff?

3. How do these barriers and facilitators explain differ-
ences in reach, effectiveness and implementation be-
tween practices?

First, quantitative data will be collected on the basis of 
the RE- AIM framework.64 65 In our PE, we use the RE- AIM 
constructs as follows: the reach and effectiveness centre 
around the study participants (eg, female smokers). The 
adoption, implementation and maintenance mainly 
centre around the delivery of the stop smoking strategy 
by the involved staff. For example: using qualitative data 
collected via questionnaires we will explore what the 
exposure to and acceptability of the strategy was among 
female smokers overall and in each practice (Reach), how 
many women started a quit attempt (Effectiveness), and 
to what extent involved staff started providing the stop 
smoking strategy (Adoption), delivered the strategy as 
intended (Implementation) and intend to proceed with 
the strategy after the trial has ended (Maintenance).

Subsequently, qualitative data will be collected to elab-
orate on the quantitative findings. For this purpose the 
Consolidated Framework for Implementation Research 
(CFIR)66 will be used, as a postimplementation evaluation 
approach that allows for a more elaborate evaluation of 
the RE- AIM domains ‘reach’, ‘effectiveness’ and ‘imple-
mentation’.66 67 CFIR consists of constructs associated 

with effective implementation. Constructs are categorised 
into five domains, such as ‘Intervention Characteristics’ 
(for example: the advantage of the strategy vs another or 
no strategy, the complexity of the intervention from the 
perspective of involved staff).

See table 3 for an overview of outcomes addressed with 
RE- AIM and CFIR frameworks.

As part of the research questions defined above, we 
aim to explore what active components were of the stop 
smoking strategy and the context that stimulated female 
smokers to perform a quit attempt. For this purpose we 
additionally use constructs of the Health Belief Model 
(HBM), this model has previously been used to study 
health behaviour in cancer screening participants.68

PE: measurements and data collection
Quantitative data
For the PE’s quantitative measurements in study partici-
pants and involved staff, see, respectively, tables 4 and 5. 
These measurements are all self- reported. The question-
naires for smokers at 2 weeks follow- up (T1B- S- I) and at 6 
months follow- up (T2- S- I and T2- S- C), and the question-
naire for non- smokers at 6 months follow- up (T2- NS), 
contain questions to address exposure to the strategy and 
stop smoking advice or support (exposure will also be 
used as a quality check of the delivery of the strategy by 
PAs, also see under Reach in table 3), acceptability and 
several other constructs.38 54–56 69–73 Timing at 2 weeks 
follow- up was chosen to minimise recall bias of exposure 
to and acceptability of the strategy. The other measure-
ments for the PE take place at 6 months follow- up, as 
they are linked to the measurements for the primary and 
secondary outcomes of the effect study.

Involved staff from practices in the intervention group 
complete a practice plan and baseline questionnaire 
before rolling out the strategy in their practice. A short 
follow- up questionnaire is sent to staff from intervention 
practices after study completion. Involved staff from prac-
tices in the control group receive a questionnaire after 
study completion. The purpose is to identify determi-
nants at the practice level for stop smoking effectiveness 
(such as: practice demographics, PA attitudes and expe-
riences with the strategy) and assess acceptability and 
feasibility. Measurements were selected based on previous 
literature.37 38 64 66

Qualitative data
A subset of study participants and involved staff will be 
invited to participate in an in- depth interview, after they 
have, respectively, completed follow- up and completed 
inclusion of study participants at their practice. Inter-
view guides will be developed based on the CFIR. For 
the interviews with smokers interview guides will also be 
using HBM constructs (such as: perceived threat, suscep-
tibility to illness, health motivation, perceived control or 
barriers).64–66 68 74

Semi structured in- depth interviews will be conducted 
with involved staff from 10 to 15 intervention practices. 
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Practices will be sampled based on their effectiveness 
and delivery of the strategy, to obtain variation of these 
criteria.

Semi structured in- depth interviews will be conducted 
with 15–20 female smokers from interviewed interven-
tion practices. Additionally we aim to invite a few female 

Table 5 Quantitative measurements in involved staff for the process evaluation

Description

Questionnaire 
HCP_I_T1*

Questionnaire
PP_I*

Questionnaire
HCP_I_T2*

Questionnaire
HCP_C_T2*

Before study 
commencement

Before study 
commencement

After study 
completion

After study 
completion

Time 0 0 ±6–18 months ±6–18 months

Practice characteristics

  Practice type and size X X

  Type of EPR used X X

PA sociodemographics

  Age X X

  Working experience X X

  Smoking status X X

PA SC activities

  Moments used for SC activities (ask, advise, refer/
connect)

X X

  Delivery of SC activities on a regular basis X X X

Within practice organisation SCC

  How is SCC organised X X X X

  Who delivers SCC and which steps X X

  Division of tasks and responsibilities for SCC X

  Type of SC support available X

  Availability of nurse/GP X

  Number of PAs performing smears X

  Number of PAs involved in intervention X

  Available time per smear X X

  Number of smears per year X X

PA attitudes and experiences

  Expectations towards the SUCCESS strategy 
(including its effect, impact on patient interaction 
etc.)

X X X X

  Perceived role in SCC X X X

  Self- efficacy X X X

  Attitude towards smokers and SCC X X X

  Risk perception X X X

  Acceptability of the SUCCESS strategy X

  Feasibility of the SUCCESS strategy X

  Motivation to continue SC activities after trial (after 
routine cervical screening)

X

  Intention to provide SC advice after routine cervical 
smear in future

X

Questionnaire HCP_I_T1=baseline questionnaire for healthcare professionals from intervention practices; Questionnaire PP_I=practice plan 
for intervention practices; Questionnaire HCP_I_T2=follow up questionnaire for healthcare professionals from intervention practices, sent 
after study completion by the practice; Questionnaire HCP_C_T2=questionnaire for healthcare professionals from control practices, sent after 
study completion by the practice.
*Questionnaire items are self- reported measures.
EPR, electronic patient record; GP, general practitioner; PA, practice assistant; SC, smoking cessation; SCC, smoking cessation care.
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smokers from control practices. Purposive sampling 
strategy will be used to obtain a heterogeneous sample 
for the following criteria: age, educational level, HSI, 
performing a quit attempt, receiving stop smoking 
support after the smear, acceptability (reported in ques-
tionnaires), HPV status.

Interviews will either be conducted face- to- face, via tele-
phone or videoconference, at the participant’s home or 
at the practice, depending on participants’ preference. 
Interviews will be audio recorded.

PE: analysis
Quantitative data
Descriptive statistics will be used for the quantitative 
PE measurements from questionnaires completed by 
involved staff and female smokers. Means, medians and 
proportions will be generated, overall and per practice. 
Between group comparisons and subgroup analysis will 
be conducted for intervention and control participants. 
Analysis will be performed with SPSS version 28.0.0.

Qualitative data
Audiorecordings will be transcribed verbatim, reviewed 
for accuracy, and imported into MAXQDA V.12 for 
analysis. For the interviews held with involved staff and 
female smokers an iterative process of data collection 
and data analysis will be adopted, in which thematic anal-
ysis is used. Both inductive and deductive coding will be 
used. The Framework Method will allow for a compre-
hensive use of thematic analysis: the coding tree will be 
charted into a matrix, enabling further data analysis and 
generation of themes.75 Two researchers will code the 
transcripts independently, three researcher will read all 
transcripts, discuss codes, categories and themes in detail 
until consensus is reached. Study results will be reported 
in accordance with the 32- item checklist of Consolidated 
Criteria for Reporting Qualitative Research.76

Combining quantitative and qualitative data
Quantitative and qualitative data will be analysed sepa-
rately and will subsequently be integrated. Practices will 
be assigned into two groups based on their delivery of the 
intervention. First, the questionnaire data will be anal-
ysed, comparing the results of the two groups of practices. 
For the qualitative analysis of the in- depth interviews the 
two groups of practices will be compared as well. Subse-
quently, the quantitative and qualitative results will be 
integrated to draw final conclusions on the differences 
between the two groups and answer our research ques-
tions. The same approach is used for female smokers, 
comparing two groups of female smokers who did and 
who did not perform a quit attempt at 6 months follow- up.

ETHICS AND DISSEMINATION
The Dutch Ministry of Health, Welfare and Sport 
approved of the trial after an advisory report from the 
Health Council (Nr. 2018/17).77 A licence was provided 

to conduct the study under the Population Screening 
Act. Prior to the Health Council report, the study 
protocol was approved by the Medical Ethics Committee 
of the Academic Medical Centre, Amsterdam University 
Medical Centres, the Netherlands (2017_263). Findings 
will be disseminated by publication in peer- reviewed 
journals and scientific conference presentations, as well 
as in the media and to relevant patient organisations 
and authorities such as the organisation for the national 
cervical cancer screening programme and the association 
for Dutch PA.

Trial status
Recruitment of study participants started in September 
2018 and is on- going. As of July 2021 70% of the intended 
660 female smoker participants for the effect study have 
been included. Because of the COVID- 19 pandemic, the 
Dutch national cervical cancer screening programme was 
temporarily stopped from March to July 2020, therefore 
recruitment of study participants was not possible during 
this period. Due to the adopted informed consent proce-
dure, we chose to submit the study protocol at the end 
of recruitment of individual study participants in order 
to prevent information on the content of the interven-
tion and trial design to be (publicly) available during 
recruitment and delivery of the intervention. Participant 
inclusion will end on 1 October 2021. We expect the 
collection of follow- up data for the effect study and PE to 
be complete by March 2022.

DISCUSSION
Cervical cancer screening could serve as a routine moment 
to provide female smokers with brief stop smoking advice 
in the general practice setting. Three previous trials 
studied smoking cessation in cervical cancer screening 
participants.30 31 78 McBride et al found no difference in 
cessation rates after providing women with a self- help 
cessation kit after the smear test.78 A possible explana-
tion could be that there was no interaction between 
caregiver and patient.15 16 46 The cluster RCT by Hall et al 
showed that a smoking cessation intervention delivered 
after the cervical smear is potentially effective on moti-
vation to stop smoking, without deterring women from 
future screening participation.30 However, the interven-
tion in this study was delivered by trained practice nurses, 
and not by PAs. Also, the intention for future screening 
participation was not compared with non- smokers or the 
general population.30 The most recent trial by Gorini et al 
used cervical cancer screening as an occasion for smoking 
cessation and physical activity counselling. Enhanced 
smoking cessation rates were observed in women in the 
preparation stage of the intervention arm.31 The inter-
vention was delivered by midwifes, did not take place in 
the general practice setting and the study did not include 
a PE.31

Our trial takes place in general practice, the stop 
smoking strategy is delivered by PAs and includes an 
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extensive PE. Furthermore, with the adoption of a 
strategy based on the AAC method,40 smokers are actively 
connected to follow- up within their practice. With 
complex interventions, it is important not to only address 
if an intervention is effective, but to get insight into what 
factors influence it’s delivery and implementation.33 79 
These factors can exist at the level of the female smoker, 
the PA or factors at the practice level.64–66 Also, for this 
specific approach, it is important to take into consider-
ation that the smear remains a delicate moment and it is 
important not to affect screening participation rates. For 
this purpose, we conduct the PE among involved partic-
ipants and staff with the use of the Reach, Effectiveness, 
Adoption, Implementation and Maintenance (RE- AIM) 
and CFIR frameworks.64–66

This study design has several limitations. First, to avoid 
unbalanced participation (ie, to include smokers regard-
less of their motivation to stop smoking and heaviness of 
smoking) eligible participants are not informed about 
the true nature of the study at baseline. They will receive 
information about its true nature after the study. Second, 
smokers from the intervention group receive an addi-
tional questionnaire at 2 weeks follow- up to measure the 
exposure to and acceptability of the different steps of the 
stop smoking strategy as delivered by the PA (Question-
naire T1B- S- I). It may be that this questionnaire inter-
feres with the strategy’s effect on the primary outcome 
(performing a quit attempt 6 months after baseline). To 
address this issue, in the data analysis phase participants 
who did complete this questionnaire will be compared 
with those who did not. Also, in the in- depth interviews 
with female smokers for the PE we will explore what effect 
Questionnaire T1B- S- I had on the performance of a quit 
attempt. Lastly, all outcomes measures are self- reported. 
For the primary outcome no biochemical validation will 
be used. However, as the strategy is a low demand inter-
vention,50 51 and selection bias could occur if women 
are informed about a biochemical validation test before 
giving informed consent.80–83
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