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summary of the take home message 

GP-delivered brief stop-smoking advice increases smoking patients’ quit attempts and abstinence rates. 

A 3.5h GP-training in providing such advice according to the ABC vs. 5As method increased advice 

rates, but did not further increase patients’ quit attempts or abstinence rates. 
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ABSTRACT 

We developed a 3.5h-training for general practitioners (GPs) in delivering brief stop-smoking advice 

according to different methods (ABC, 5As). In a pragmatic, cluster randomised controlled trial our 

training proved effective in increasing GP-delivered rates of such advice (from 13% to 33%). In this 

follow-up analysis we examined the effect of the training and compared ABC versus 5As on patient-

reported quit attempts and point prevalence abstinence at weeks 4, 12, and 26 following GP 

consultation. 

Follow-up data were collected in 1,937 smoking patients – independently of the receipt of GP advice – 

recruited before or after the training of 69 GPs. At week 26, ~70% of the patients were lost to follow-

up. All 1,937 patients were included in an intention-to-treat analysis; missing outcome data were 

imputed. 

Quit attempts and abstinence rates did not differ significantly from pre- to post-training or between 

patients from the ABC versus the 5As group. However, ancillary analyses showed that patients who 

received GP advice compared to those who did not, had two times higher odds of reporting a quit 

attempt at all follow-ups and abstinence at week 26. 

We reported that our training increases GP-delivered rates of stop-smoking advice, and the present 

analysis confirms that advice is associated with increased quit attempts and abstinence rates in patients. 

However, our training did not further improve these rates, which might be related to patients’ loss to 

follow-up or to contextual factors – e.g., access to free evidence-based cessation treatment – which can 

hamper the transfer of GPs’ advice into patients’ behaviour change. 

 

TRIAL REGISTRATION 

German Clinical Trials Register, prior to the first patient in (DRKS00012786, 

www.drks.de/drks_web/setLocale_EN.do). 
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Tobacco addiction, primary care, general practitioner, brief advice, smoking cessation, abstinence, 

clinical guideline, 5As, ABC 
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INTRODUCTION 

Due to a lack of institutional, free stop smoking services, the role of general practitioners (GPs) in 

Germany is of particular importance in the treatment of tobacco addiction. However, only around one 

fifth of smokers in Germany who consult a GP currently receive advice to quit smoking, and an even 

smaller minority receives a recommendation for adequate cessation treatment (e.g., nicotine 

replacement therapy (NRT), bupropion and varenicline) [1]. Evidence-based strategies are therefore 

needed to overcome barriers preventing GPs in Germany from routinely providing brief stop-smoking 

advice and recommendations for evidence-based cessation treatment to their smoking patients [2-5]. 

As such a strategy, we developed and pre-tested two 3.5h-trainings for GPs in delivering brief stop-

smoking advice [6] aiming to address the most frequently mentioned barriers towards a routine 

provision of stop-smoking advice: the lack of training and skills of GPs on how to provide stop-

smoking advice effectively and efficiently, and the lack of time during routine consultations [7-12]. One 

training was designed to instruct GPs how to deliver such advice according to the 5As counselling 

method (ask, advice, assess, assist, arrange, including the 5Rs in patients unmotivated to quit) [2], the 

other training to deliver the briefer ABC method (ask, brief advice, cessation support) [13].  

In a previous pragmatic, two-arm cluster randomised controlled trial (cRCT), we showed that these 

trainings were highly effective at increasing the patient-reported rates of GP-delivered stop-smoking 

advice (primary outcome) and of delivered recommendations or prescriptions of behavioural and 

pharmacological smoking cessation treatment (secondary outcomes) [6 14]. Furthermore, the vast 

majority of GPs experienced the training as useful for their daily practice [14, supplemental data]. A 

comparison of the effectiveness of the ABC vs. the 5As method regarding these primary and secondary 

outcomes indicated that the ABC method may lead to higher rates of GP-delivered stop-smoking advice 

[14].  

Evidence is strong that such advice significantly increases the rates of successful quitting, in particular 

when combined with pharmacological treatment [15 16], and that training health professionals in 

advising their smoking patients can have measurable effects on continuous abstinence [17]. Hence, by 

increasing GP-delivered rates of advice on quitting and on effective treatment, we expected a higher 

number of smoking patients to intent to and to successfully quit following our GP training. However, 

among the few trials on the effectiveness of training particularly GPs [17-20] or GP trainees [12] so far, 

only the studies of Verbiest et al. [21] and Unrod et al. [20] examined the indirect effect of such a GP 

training on the patients’ cessation behaviour. Both studies found a positive effect of a 40min individual 

training [20] or respectively a one-hour 5As group training [21] on GPs counselling behaviour, but no 

[21] or, respectively, no clear [20] transfer of these effects on smokers’ long-term quit rates, and no 

effects on smokers’ attempts to quit [20 21]. Furthermore, studies conducted in the primary care context 

in Germany are lacking. 



The present follow-up analysis of pre-specified [6], additional secondary outcomes of our above 

mentioned cRCT therefore examined whether our 3.5h-training for GPs has the potential to indirectly 

increase patients’ quit attempts and point prevalence abstinence rates at weeks 4, 12, and 26 following 

the consultation with the trained GP. Furthermore, we compared the ABC and 5As training regarding 

these outcomes. 

METHODS 

Study design and participants  

The trial methods and primary outcome data are reported in detail elsewhere [6 14]. Here, we briefly 

summarise the main methods with a focus on follow-up data assessment. Between June 2017 and 

February 2020, we conducted a pragmatic, two-arm cRCT training GPs in delivering brief stop-

smoking advice according to two different methods of giving advice – ABC and 5As – with a pre-post-

design for the primary outcome as well as cluster randomisation for the comparison of both methods 

against each other. Ethics approval was obtained from the ethics committee at the Heinrich-Heine-

University Düsseldorf, Germany (5999R), and all study participants provided written informed consent. 

GP practices were recruited across the German federal state of North Rhine-Westphalia [6 14]. A total 

of 52 GP practices (cluster) with 69 GPs were included in the statistical analyses of the primary and 

some secondary outcomes. Twenty-seven practices (32 GPs) were randomised (1:1) to receive training 

on the ABC method, and 25 practices (37 GPs) were randomised to receive training on the 5As [14]. 

Patients were eligible to participate if aged >18 years, capable to provide informed consent, if they had 

an appointment with a study GP in person, and were current occasional or regular tobacco smokers 

(e.g., cigarettes, pipe, cigars, shisha). Patients who had participated in the pre-training data collection 

period were ineligible to participate in the post-training period. 

Procedures (Intervention) 

In 2016, we had developed and pre-tested two 3.5h-trainings for GPs in delivering brief stop-smoking 

advice [6] according to either the 5As [2] or the briefer ABC [13] method. The development, based on 

the COM-B model of behaviour [22], and pilot testing have been described in the study protocol [6]. 

Both trainings included peer coaching (a senior researcher together with an experienced GP), lectures 

on tobacco addiction, on evidence-based cessation treatment, and the respective method of giving 

advice (ABC or 5As), followed by intensive, standardised role plays with professional actors [6]. 

 

Assessment of primary and main secondary outcomes at baseline (main cRCT) [14]  

Data on the primary outcome (rates of GP-delivered stop-smoking advice) and on main secondary 

outcomes (rates of GP-delivered recommendations of behavioural counselling, NRT, varenicline or 

bupropion) were collected during six weeks prior to and six weeks following the GP training in 

smoking patients consulting these GPs, by means of questionnaire-guided, face-to-face interviews 



conducted by members of the study team (baseline questionnaire: osf.io/7pmr5/, translated English 

version: osf.io/f2p7b/).  

Assessment of secondary outcomes at follow-up: quit attempts, point prevalence abstinence 

Patients who were smokers at baseline received a brief questionnaire by postal mail at 4, 12, and 26 

weeks following their GP consultation, independently of whether they had received a GP advice on 

quitting smoking at baseline (exemplary follow-up questionnaire at week 4: https://osf.io/u835j/, 

translated English version: https://osf.io/8uxag/). We pre-specified a time window for the postal 

dispatch of +/-1 week for the first follow-up, and of +/-2 weeks for the second and third follow-up. 

Patients who did not answer the first follow-up questionnaire received one reminder. We aimed to 

increase response rates by providing a small unconditional and non-financial incentive to the patients at 

each follow-up (e.g., a pen or some sweets). 

The following secondary outcomes were collected at all three follow-up time points: 

 Patient-reported rates of quit attempts since the baseline consultation with their GP. 

 Patient-reported point prevalence abstinence rates since the baseline consultation with their GP, 

defined as the answer “I am still not smoking” on a question on the duration of their most 

recent quit attempt. 

Although assessed, we decided not to analyse use of evidence-based stop-smoking treatments as a 

further secondary outcome, mainly because usage of such therapies is generally very low in Germany 

[23]. Assuming a decrease in response rates across all follow-up time points, the sample size was 

expected to be too small to draw reliable conclusions from such analyses. However, we report on the 

rates of usage of evidence-based pharmacological (NRT, varenicline, bupropion) or behavioural (single 

or group counselling, telephone counselling) treatment in patients who attempted to quit 

(Supplementary Table 1). 

In order to attenuate recall bias and to avoid overlap with multiple GP consultations or quit attempts 

since the baseline consultation with their GP, all questions were thoroughly phrased with reference to 

the respective follow-up period. 

Statistical analysis 

Our study was powered to detect a clinically relevant effect of an increase in patient-reported rates of 

GP-delivered stop-smoking advice by at least 10% (Odds Ratio (OR) of 1.77) for the evaluation of the 

primary endpoint [6 14]. We did not power the study for additional secondary outcomes or loss to 

follow-up. 

Analyses of the secondary outcomes collected at three follow-up time points 

Both the analysis plan (v3-3: osf.io/36kpc/) and statistical code (FU_rcode_v2-4: osf.io/5tfq7/) were 

written and published prior to the analyses. Writing of the code was based on a blinded dataset; i.e., 

https://osf.io/7pmr5/
https://osf.io/f2p7b/
https://osf.io/u835j/
https://osf.io/8uxag/
https://osf.io/36kpc/
https://osf.io/5tfq7/


with the values of the outcome variables in a randomly shuffled order. All analyses were conducted 

using R version 4.0.3 [24].  

Data were structured hierarchically in clusters (= practices), with patients within these clusters. We used 

mixed-effects logistic regression models to analyse the secondary outcomes: self-reported quit attempts 

(yes/no) and self-reported point prevalence abstinence (yes/no) at all three follow-up time points. 

Models were adjusted for pre-specified potential confounders measured at baseline: patients’ age, sex, 

level of education, and time spent with and strength of urges to smoke [25]. The group variable and its 

interaction with time (post- vs. pre-training) were added to the models as fixed effects to compare the 

ABC vs. the 5As method. Random intercepts and slopes (for the time effect) were included at the 

practice level. The time effect and the interaction were analysed by means of Wald-type tests (level of 

significance .05). 

All 1,937 patients who were smokers at baseline [14] were included in an intention-to-treat analysis. 

Multiple imputation was used to impute missing outcome data of each follow-up as well as missing data 

of potential confounders by chained equations (“mice-package” [26] with 20 imputed datasets and 10 

iterations for each dataset). Results across the imputation datasets were pooled using Rubin’s rules [27]. 

For plausibility checks, we looked at the summary statistics with minimum and maximum values, 

interquartile range, mean and median across all imputed datasets per outcome. We report ranges of 

imputed outcomes in percent from minimum value (min) to maximum value (max) as "min-maximputed" 

exemplary for the main results presented within the results section of this manuscript.  

Adherence to the protocol 

All planned analyses are reported in the study protocol [6] and in the analysis plan 

(https://osf.io/36kpc/). In addition to the multilevel mixed-effects logistic regression models which we 

ran in R using the lme4 software package, we ran sensitivity analyses using two additional software 

packages (GLMMadaptive and glmmTMB) to increase confidence in the results. 

As with the primary outcome analysis, we did not adjust the secondary outcome analyses as planned for 

motivation to stop smoking. Motivation was assessed directly following the consultation with the GP 

and might thus have been influenced by the GPs’ advice on smoking cessation. 

We ran ancillary post-hoc analyses exploring: 

a) the effect of the receipt of stop-smoking advice (yes vs. no) during the baseline consultation 

with the GP on the secondary outcomes at each follow-up, irrespective of the time variable 

(pre-post training) and the group variable (ABC or 5As training), 

b) the effect of the receipt of stop-smoking advice (yes vs. no) during the baseline consultation 

with the GP and its interaction with the time variable (post- vs. pre-training) on the secondary 

outcomes at each follow-up, irrespective of group variable (ABC or 5As training), and 

https://osf.io/36kpc/


c) the effect of the receipt of a stop-smoking advice (yes vs. no) during the baseline consultation 

with the GP and its interaction with the time variable (post- vs. pre-training) and with the group 

variable (ABC vs. 5As training) on the secondary outcomes at each follow-up. 

Multilevel mixed-effects logistic regression models were also used for these analyses, including random 

intercepts and slopes (for receipt of advice and time; the latter only in the models for b) and c) at the 

practice level. 

 

RESULTS 

The flow of study participants is depicted in a previous publication of this study [14]. In brief, 1,937 

smoking patients (n=1,039 were interviewed prior to and n= 898 following the GP training) were 

eligible to receive follow-up questionnaires. Of these patients, 770 (39.8%) answered the follow-up 

questionnaire at week 4, 616 (31.8%) at week 12, and 558 (28.8%) at week 26. Of these responders, 

around 2% (1.7% in week 4, 1.9% in week 12, and 2.3% in week 26) had missing data on the outcome 

“quit attempt”, and approximately 5% (3.7% in week 4, 7.1% in week 12, and 3.4% in week 26) of 

participants who had attempted to quit smoking, did not provide information on their smoking status at 

follow-up. 

Table 1 presents baseline sociodemographic and smoking characteristics of patients who participated in 

at least one of the three follow-up surveys (responders, n=851, 43.9%) versus those who did not 

participate in any follow-up (non-responders, n=1,086, 56.1%). Responders appeared to be of older age, 

more likely to be female, and reported the consumption of more cigarettes per day and higher urges to 

smoke than non-responders. Responders who reported a quit attempt, had only very rarely used 

evidence-based pharmacological or behavioural cessation treatments to support this attempt 

(Supplementary Table 1). 

Self-reported quit attempts and point prevalence abstinence rates 

Rates of attempts to quit smoking since baseline were 18.9% (min-maximputed: 16.2%-20.2%) at follow-

up week 4, 26.7% (min-maximputed: 24.8%-28.3%) at week 12, and 27.3% (min-maximputed: 24.3%-

31.1%) at week 26. Table 2 shows that these rates did not differ significantly between the pre- and post-

training group.  

Point prevalence abstinence rates were 6.0% (min-maximputed: 4.4%-8.3%) at week 4, 9.2% (min-

maximputed: 8.7%-13.6%) at week 12, and 11.0% (min-maximputed: 9.7%-14.9%) at week 26, and also did 

not differ significantly between the pre- and post-training group (Table 2). 

Although the relative frequencies of reported quit attempts and point prevalence abstinence rates 

appeared to have increased more strongly from prior to following the training in patients whose GP had 

been trained according to the ABC method compared to the 5As method (adjusted ratio of the OR 

(aROR) ranged from 1.07 and 1.71), no statistically significant interaction could be observed for both 

outcomes at any of the three follow-up time points (Table 2). 



Ancillary analyses 

Results of the post-hoc analyses a) of the effect of the receipt of a stop-smoking advice (yes vs. no) and 

b) its interaction with the time variable (post- vs. pre-training) are reported in Table 3. Data showed 

that patients who received an advice to quit by their GP at the baseline consultation had around two 

times higher odds (adjusted Odds Ratio (aOR) between 1.90 and 2.01) of reporting a quit attempt at 

each of the three follow-up time points than patients who did not receive such an advice. Twenty-six 

weeks following baseline, patients who had been advised to quit smoking at baseline also had about two 

times higher odds of reporting abstinence from smoking than those who had not been advised to quit 

(aOR=2.22, 95% Confidence Interval=1.21-4.11). 

Directions of the ORs suggest a larger increase of rates of quit attempts between pre- and post-training 

in patients who received advice to quit versus those who did not (aRORs between 1.27 and 1.42; Table 

3). However, at none of the follow-ups were statistically significant interaction effects found – neither 

for attempt to quit nor for tobacco abstinence (all p >.05).  

Results of the post-hoc analysis c) on the effect of the receipt of a stop-smoking advice and its three-

way interaction with the time variable and the group variable (advice vs. no advice by post- vs. pre-

training by ABC vs. 5As training) are not depicted in Table 3. Neither of these interaction effects was 

statistically significant (all p >.05). Confidence intervals were extremely wide, making it difficult to 

draw reliable conclusions from these results. 

 

DISCUSSION 

In this follow-up analysis of a cRCT, we examined the effect of a 3.5h-training for GPs in delivering 

brief advice to quit to their smoking patients and compared two methods of giving such advice – ABC 

vs. 5As – on patients’ self-reported smoking cessation behaviour – attempts to quit and point prevalence 

abstinence rates – at weeks 4, 12, and 26 following a routine consultation with the study GP. By means 

of post-hoc analyses we further explored whether GPs’ advice on quitting in this study was associated 

with quit attempts and success of these attempts in smoking patients at follow-up. 

Whereas analyses of primary and secondary study outcomes (published elsewhere [14]) showed that our 

training substantially increased the rates of GP-delivered advice on quitting and recommendations of 

evidence-based cessation treatment, the present follow-up analysis did not confirm a transfer of this 

improved GP performance on patients’ short- and long-term quitting behaviour. Although relative rates 

and direction of the ORs indicate a stronger increase of quit attempts and abstinence rates in patients 

whose GPs had been trained according to ABC compared to the 5As, neither attempts to quit nor 

abstinence rates differed significantly from pre- to post-training or in the ABC compared to the 5As 

group. 

However, congruent with the existing evidence [15] a post-hoc analysis demonstrated that smoking 

patients of our study who received GP advice on quitting smoking (irrespective of our training or of the 



ABC vs. 5As comparison) compared to patients who did not receive such advice, had two times higher 

odds of reporting a quit attempt at all follow-up time points and of reporting abstinence at week 26.  

Hence, GPs advice on quitting is effective in increasing patients’ quit attempts and abstinence rates, our 

training has proven effective in increasing these advice rates but we still could not confirm a transfer of 

training effects measured at the GPs level to patients’ quitting behaviour. One can only speculate about 

the reasons for this paradox but probable explanations might exist on different levels. First, the training 

provides content for GPs to advice smokers to quit but probably lacks in-depth content on how to assist 

smokers effectively with quitting, or because GPs cannot deliver the contents effectively to their 

patients. While the main results of the study [14] showed a significant increase from pre- to post-

training in GP-delivered recommendation rates for evidence-based cessation treatment, the relative 

numbers of recommendations were still very low after the training (<8%). Possibly, GPs may have 

reservations about the effectiveness and side-effects of stop-smoking medication. Such worries were in 

fact mentioned very often by the study GPs during the training and have previously been reported by 

other studies [e.g., 28 29]. This might have not been adequately addressed by our brief training. 

However, physicians’ advice to quit is most effective when combined with an offer of pharmacological 

or behavioural treatment [30]. 

Second, contextual factors might have hampered the transfer of GPs’ effective advice and support into 

patients’ behaviour change. For example, the very low usage rates of evidence-based smoking cessation 

treatment may be due to the lack of reimbursement of costs for such treatments in the German 

healthcare setting [23]. Evidence shows that the usage and free availability of such treatments 

substantially increase the rates of quit attempts and success [31]. Although more patients were advised 

to quit following the GP training, only those who could and were willing to afford effective treatment 

might have attempted to quit. Since we did not collect socioeconomic data of patients, we cannot verify 

this hypothesis but recent population data from Germany showed that higher income is associated with 

higher odds of using medication to assist quit attempts [32].  

In addition, limitations of the study design resulting in a small study sample at follow-up also might 

have influenced the results measured at the patient level. 

Limitations 

First, around 70% of patients were lost to follow-up across the three follow-up time points which might 

have affected the statistical power to detect group differences and reduce the generalisability of our 

results. However, by using multiple imputation methods and intention-to-treat analysis, we applied 

effective measures to reduce the potential for bias compared to a complete case analysis. Second, this is 

a secondary analysis. In a primary analysis, smoking patients would have had to be randomised into two 

groups (consultation following the GP training vs. consultation prior to the GP training ("care as 

usual")). Third, follow-up data were assessed by self-reports and tobacco abstinence lacked biochemical 

verification. Although, self-reported smoking status is a relatively reliable proxy for biomarker-



validated smoking status [33 34], data are susceptible to biases such as memory effects or social 

desirability bias, which might lead to an under- or over-reporting of the respective outcomes. A fourth 

limitation is that we were not able to analyse patient-reported use of evidence-based stop-smoking 

treatments as a secondary outcome of our GP training due to the very low usage rates of such treatments 

in Germany [23] (e.g., in our study, NRT was only used by around 3-15% of smokers who attempt to 

quit) and due to the anticipated loss to follow-up. Such data would have provided a more detailed 

insight into the effectiveness of our training.  

Further limitations which might have affected the results of the main cRCT also apply to the follow-up 

analysis including the fact that only short-term training effects on GPs behaviour were studied, that we 

did not video record the baseline consultation and are thus not sure whether GPs had effectively 

implemented the ABC or 5As method, and that the study was not designed to compare the effectiveness 

of both training methods directly, which could only have been done with a non-pragmatic design [1]. 

The major strength is the pragmatic nature of this study which was conducted in the real-world GP 

practice setting and during routine consultations, with outcome measures being assessed on both the GP 

and the patient level, the latter including long-term effects. 

 

Conclusions and policy implications 

Receiving brief stop-smoking advice during a routine consultation with a GP has a positive effect on 

patients’ smoking cessation behaviour. However, our one-off 3.5h-training session for GPs in the 

provision of such advice according to the ABC versus the 5As method, which substantially increased 

advice rates on the GP level, could not further improve patients’ attempts to quit smoking and long-term 

quit rates. Future training studies should more broadly take contextual factors into account which could 

hamper the transfer of GPs’ effective advice and support into patients’ smoking behaviour change – 

such as access to free evidence-based smoking cessation treatment. With regard to our training, for 

example, such a study should evaluate the additional effectiveness of financial incentive schemes for 

the reimbursement of treatment costs in smoking patients on their quit attempts and success.  

 



Abbreviations 

5As Ask, advice, assess, assist, arrange 

ABC Ask, brief advice, cessation support 

cRCT Cluster randomised controlled trial 

CI Confidence Interval 

COM-B Capability-Opportunity-Motivation-Behaviour 

GP General practitioner 

NRT Nicotine replacement therapy 

OR  Odds Ratio 

SD Standard deviation 

SUTS Strength of Urges to Smoke Scale 
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data, and all proposals will need approval of the trial investigator team before data release. The study 

protocol [6], the statistical analysis plan (v3-3: https://osf.io/36kpc/) and statistical code (FU_rcode_v2-

4: https://osf.io/5tfq7/) have been published. 

 

https://osf.io/36kpc/
https://osf.io/5tfq7/
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Table 1. Baseline characteristics of tobacco smoking patients, stratified by whether 

they had participated in at least one of the three follow-up surveys (responder) or 

not (non-responder). 
 Responder     

(n = 851) 

Non-responder        

(n = 1,086) 

Total sample       

(N =1,937) 

Age, years (mean ± SD) 50.9 ± 14.9 42.2 ± 15.6 46.1 ± 15.9 

Sex    

 Female 59.3% (505) 46.7% (507) 52.3% (1,012) 

 Male 40.7% (346) 52.9% (575) 47.6% (921) 

Level of education†    

 High school equiv. 22.1% (188) 22.2% (241) 22.2% (429) 

 Adv. techn. college equiv. 12.9% (110) 15.0% (163) 14.1% (273) 

 Secondary school equiv. 27.1% (231) 30.4% (330) 29.0% (561) 

 Junior high school equiv. 36.1% (307) 27.7% (300) 31.3% (607) 

 No qualification 1.8% (15) 4.6% (50) 3.4% (65) 

Cigarettes/day (mean ± SD) 14.7 ± 9.9 13.8 ± 9.6 13.8 ± 9.3 

Time Spent with Urges to Smoke 

[25]¥
 
(mean ± SD) 

3.1 ± 1.5 2.8 ± 1.5 2.9 ± 1.5 

Strength of Urges to Smoke[25]
 
¥ 

(mean ± SD) 

2.1 ± 1.0 2.0 ± 0.9 2.0 ± 0.9 

Motivation To Stop Smoking[35] 

(mean ± SD)# 

3.4 ± 1.8 3.2 ± 1.8 3.3 ± 1.8 

Data are presented as percentage (number), unless stated otherwise. Differences when calculating the total 

percentage can be explained by missing data on the respective variable. †German equivalents to education levels 

listed in table from highest to lowest: high school equivalent (“Allgemeine Hochschulreife”), advanced technical 
college equivalent (“Fachhochschulreife”), secondary school equivalent (“Realschulabschluss”), junior high 

school equivalent (“Hauptschulabschluss”), or no qualification. ¥ Both items of the Strength of Urges to Smoke 

Scale (SUTS) with values ranging from 0=lowest to 6=highest urges, # Items of the Motivation to Stop Smoking 
Scale ranging from 1=“I don’t want to stop smoking” to 7= “I really want to stop and intend to in the next month”.



Table 2. Patient reports on secondary study outcomes (attempt to quit smoking, point prevalence abstinence) at follow-up week 4, 12, and 26, stratified 

by pre-post data collection period and by training method of the GP they had consulted at baseline; and associations of these outcomes with training 

(post vs. pre) and its interaction with the training method (ABC vs. 5As by post vs. pre); imputed data. 

 

 

 

Outcome (patient-reported) 

Pre-training Post-training  

PreABC 

 

Pre5As 

 

Pretotal 

 

PostABC 

 

Post5As 

 

Posttotal 

 

aORimputed                                

Post vs. Pre  

(95%CI)† 

 

aRORimputed               

ABC vs. 5As† by 

Post vs. Pre 

(95%CI) 

Quit attempt at week 4 19.4% 18.7% 19.0% 21.4% 15.5% 18.7% 0.95 (0.67-1.35) 1.17 (0.64-2.13) 

Quit attempt at week 12 25.8% 28.1% 26.9% 30.6% 21.6% 26.5% 1.02 (0.72-1.45) 1.12 (0.65-1.93) 

Quit attempt at week 26 29.1% 29.5% 29.3% 28.8% 20.5% 24.9% 0.88 (0.57-1.38) 1.07 (0.63-1.83) 

Point prevalence abstinence at week 4 6.3% 5.6% 6.0% 8.8% 2.6% 5.9% 0.99 (0.50-1.97) 1.64 (0.53-5.10) 

Point prevalence abstinence at week 12 9.9% 11.8% 10.9% 12.6% 0.8% 7.1% 0.70 (0.38-1.26) 1.71 (0.75-3.91) 

Point prevalence abstinence at week 26 10.0% 14.1% 12.0% 13.8% 5.1% 9.7% 1.00 (0.51-1.95) 1.51 (0.62-3.67) 

Data are presented as imputed percentages (%), adjusted Odds Ratios (aOR), and adjusted ratios of the Odds Ratios (aROR) and 95% confidence interval (95%CI) around aOR and aROR. Since multiple 
imputation was used, no absolute numbers are reported within this table. 

†Logistic regression models with a fixed effect for time (post- vs. pre training) and random intercepts and slopes (for the time effect) for the practices; for the ABC vs. 5As comparison: the group variable 

(ABC vs. 5As training) and its interaction with time were added to the models as fixed effects; both models were adjusted for patients’ sex, age, level of education, time spent with urges to smoke, and 
strength of urges to smoke (SUTS[25]). 

 



Table 3 Findings from ancillary analyses of patient reports on secondary study outcomes (attempt to quit smoking, point prevalence abstinence) at 

follow-up week 4, 12, and 26, stratified by whether the patient had received advice to quit smoking or not by the study GP they had consulted at 

baseline; and associations of these outcomes with the receipt of such advice (advice vs. no advice) and its interaction with the time variable (advice vs. 

no advice by post- vs. pre-training); imputed data. 

 

 

 

Outcome (patient-reported) 

No advice Advice Pre-training Post-training  

  No advice 

 

Advice 

 

No advice 

 

Advice 

 

aORimputed                                

Advice vs. No 

advice  

(95%CI)† 

aRORimputed               

Advice vs. No 

advice† by Post 

vs. Pre (95%CI) 

Quit attempt at week 4 16.6% 26.6% 18.6% 21.7% 13.4% 29.2% 1.90 (1.28-2.82) 1.27 (0.64-2.53) 

Quit attempt at week 12 23.5% 37.7% 25.9% 33.3% 19.8% 40.0% 1.97 (1.32-2.92) 1.42 (0.71-2.83) 

Quit attempt at week 26 24.1% 38.8% 28.3% 35.7% 17.6% 40.5% 2.01 (1.43-2.82) 1.34 (0.71-2.53) 

Point prevalence abstinence 

at week 4 

5.7% 6.9% 6.1% 5.0% 5.0% 7.8% 1.49 (0.65-3.39) 0.95 (0.27-3.35) 

Point prevalence abstinence 

at week 12 

8.9% 10.4% 10.6% 12.8% 6.2% 9.1% 1.21 (0.63-2.33) 1.13 (0.40-3.19) 

Point prevalence abstinence 

at week 26 

9.4% 16.7% 10.9% 19.0% 7.1% 15.4% 2.22 (1.20-4.11) 1.04 (0.43-2.52) 

Data are presented as imputed percentages (%), adjusted Odds Ratios (aOR), and adjusted ratios of the Odds Ratios (aROR) and 95% confidence interval (95%CI) around aOR and aROR. Since multiple 

imputation was used, no absolute numbers are reported within this table; ORs printed in bold are statistically significant (p<0.05). 

†Logistic regression models with a fixed effect for advice (advice vs. no advice) and random intercepts and slopes (for receipt of advice) for the practices; for the post- vs. pre-training comparison: the time 
variable was added to the model as a fixed and random effect; both models were adjusted for patients’ sex, age, level of education, time spent with urges to smoke, and strength of urges to smoke (SUTS[25]). 

 

 



SUPPLEMENTARY MATERIAL 

 

Supplementary Material 1:  

Exemplary original German version of the “Follow-up Questionnaire” at week 4 for patients (Follow-upSurveyWeek4_ABCII_German) can 

be downloaded here: osf.io/7pmr5/. 

 

Supplementary Material 2:  

Exemplary translated version of the “Follow-up Questionnaire” at week 4 for patients into English (Follow-upSurveyWeek4_ABCII_Engl) 

can be downloaded here: osf.io/8uxag/. 

 

Supplementary Table 1. Point-prevalence rates of self-reported usage of evidence-based pharmacological and behavioural 

smoking cessation treatments (multiple answers were allowed) in patients who reported a quit attempt at follow-up weeks 4, 

12, and 26 (complete case analysis), stratified by pre-post data collection period. 

 

Use of evidence-based cessation treatment# 

(patient-reported) 

Pre-training Post-training 

Week 4 

(n=75) 

 

Week 12 

(n=85) 

Week 26 

(n=86) 

 

Week 4 

(n=59) 

 

Week 12 

(n=70) 

 

Week 26 

(n=62) 

 

At least one evidence-based cessation method
*
 8.0% (6) 14.1% (12) 17.4% (15) 16.9% (10) 11.4% (8) 11.3% (7) 

Nicotine replacement therapy 3.0% (4) 11.8% (10) 15.1% (13) 15.3% (9) 8.6% (6) 8.1% (5) 

Varenicline 3.0% (4) 2.4% (2) 1.2% (1) 0% (0) 2.9% (2) 1.6% (1) 

Bupropion 1.0% (1) 0% (0) 1.2% (1) 0% (0) 1.4% (1) 0% (0) 

Behavioural single/group counselling 0% (0) 1.2 (1) 1.2% (1) 1.7% (1) 1.4% (1) 0% (0) 

Behavioural telephone counselling (e.g., quit line) 0% (0) 0% (0) 1.2% (1) 0% (0) 2.9% (2)  1.6% (1) 

Data are presented as percentages % (n). #Evidence-based smoking cessation treatments according to national and international clinical guidelines [2-4]; *patient 

reported the use of at least one of the evidence-based pharmacological (nicotine replacement therapy, varenicline, bupropion) or behavioural treatments (single or group 
behavioural counselling, telephone counselling). 

 

https://osf.io/7pmr5/
https://osf.io/8uxag/

