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a b s t r a c t
Background: Previous studies have shown that alcohol screening and brief intervention (ASBI) in general practices can lead to signiﬁcant reductions in alcohol consumption among patients, yet ASBI is rarely implemented
into routine clinical practice. The aim of this paper is to describe the development and evaluation of an ASBI implementation program aimed at increasing ASBI delivery rates of general practitioners (GPs) and decreasing patients' alcohol consumption.
Methods/design: This study protocol describes the step-wise development and evaluation of an ASBI implementation program. A four-step method is used to identify relevant determinants of change and intervention components based on the Behaviour Change Wheel and the Theoretical Domains Framework. The program will be
evaluated in general practices in The Netherlands in a two-arm cluster randomised controlled trial which investigates the effect of the program on GPs' ASBI delivery behaviour as well as on patients' alcohol consumption.
Discussion: Effective theory- and practice-based strategies to implement ASBI in general practices are highly
needed. Using a stepwise method we described the development of a program consisting of an e-learning module, a tailored feedback module and environmental support and materials. We hypothesize that this program will
result in an increase of GPs' ASBI delivery behaviour. Secondly, we expect an overall decrease in percentage of
patients with excessive or problematic alcohol use and a higher proportion of patients from GPs receiving the
ASBI implementation program decreasing their alcohol consumption, compared to patients from GPs in the control group.
Trial registration: NTR5539
© 2016 Elsevier Inc. All rights reserved.

1. Introduction
Alcohol use has been related to more than 200 diseases, injuries and
other health conditions [1] and is one of the most important risk factors
for ill-health and premature death [2]. In the Netherlands, more than
10% of the population aged 16 to 69 years reported drinking alcohol at
levels considered excessive or problematic [3]. Excessive alcohol use is
deﬁned as drinking more than the recommended maximum of two
units of alcohol per day for men and one unit of alcohol per day for
women and having at least two drinking-free days per week. Problematic alcohol use is deﬁned as a drinking pattern leading to physical and/
or psychological or social problems and preventing adequate treatment
of ongoing problems [4]. Currently, about 70 to 90% of excessive or
⁎ Corresponding author.
E-mail address: Latifa.abidi@maastrichtuniversity.nl (L. Abidi).
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problematic alcohol users are not recognized as such by their general
practitioner (GP) [5].
The Dutch Guidelines for General Practitioners recommend GPs to
screen patients on their alcohol use when they present with early
signs, such as unexplained somatic symptoms, gastro-intestinal problems or psychological symptoms such as depression or anxiety [4].
The scientiﬁc literature has provided robust evidence showing that alcohol screening and brief intervention (ASBI) in primary care lead to signiﬁcant reductions of alcohol consumption [6,7] as well as improved
health outcomes for patients, together with savings to health care resources [7,8]. However, the impeded delivery of ASBI in clinical practice
reﬂects an incomplete understanding of how to translate those effects
to real-world clinical practice and how to bring about wide-spread implementation of ASBI [9]. Moreover, there is a lack of evidence-based
implementation interventions and a lack of insight into which methods
are suitable to facilitate implementation.
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The difﬁculty in involving GPs in addressing excessive and problematic alcohol use of their patients has been attributed to a variety of barriers, such as lack of knowledge about early signs and risk groups, fear of
antagonizing patients and a lack of time [5,10,11]. Although, a recent
meta-analysis recommends implementation interventions to encompass multifaceted strategies [12], a previous trial evaluating an implementation program consisting of patient-, professional- and
organisation-orientated strategies, proved too extensive and ineffective
[13]. The trial also failed to show an effect on patient alcohol consumption, highlighting the difﬁculty of translating efﬁcacy trial effects into
real-world clinical practice. These previous null-ﬁndings underscore
the need for theory-based as well as practice-based approaches to
ASBI implementation [14]. A key challenge, therefore, is to develop an
implementation intervention ﬁtting to the context of GP practices that
targets the identiﬁed barriers using theory-based strategies.
Building upon the identiﬁed gaps, an implementation program has
been developed aimed at increasing ASBI delivery by GPs as well as decreasing patients' alcohol use. The aim of this paper is [1] to describe the
step-wise development of the ASBI implementation program and [2] to
describe the study design of the cluster randomised controlled trial testing the effectiveness of the program in terms of ASBI delivery behaviour
of GPs and subsequent alcohol consumption rates among their patients.

BCW is an applicable model to analyse underlying factors of a target behaviour. At the centre of the BCW is a system consisting of three components: Capability, Opportunity, and Motivation which interact to
generate Behaviour (COM-B). The COM-B system provides a comprehensive explanation of behaviour by including automatic processes,
and explicitly including factors at the person's level (capability and motivation) as well as on the organisational level (opportunity). We
mapped the identiﬁed factors into the COM-B components. Table 1
shows how factors extracted from the literature map into the COM-B
system.
The next action was to reﬁne the identiﬁed barriers into more specific theoretical constructs, in order to link evidence-based behaviour
change techniques to theoretical constructs in the next step. To pinpoint
the theoretical constructs of the identiﬁed barriers, we used the TDF.
The TDF is an integrative framework developed from a synthesis of psychological theories as a tool to map theoretically derived behavioural
determinants to behaviour change techniques. The TDF consists of 12
domains, such as knowledge, cognitive and interpersonal skills, beliefs
Table 1
Barriers to ASBI implementation ordered by the COM-B system.
COM-B

2. Methods/design
The development of implementation interventions requires a systematic step-wise approach with a strong rationale, in which the target
points are identiﬁed, effective methods are linked and intervention
components are made explicit [14]. We used a four step approach as described by French et al. 2012 [14]. First we have identiﬁed and speciﬁed
the target behaviour (i.e. delivery of ASBI). Second, relevant determinants of change were identiﬁed. Third, intervention components were
identiﬁed by linking determinants to effective behaviour change techniques and feasible modes of delivery were selected. Fourth, behaviour
change is measured and evaluated in a randomised controlled trial.

Psychological
capability

Physical
capability

2.1. Step 1: specifying the target behaviour
The speciﬁed target behaviour for ASBI is based upon the NHG
Guideline Problematic Alcohol Use from the Dutch College of General
Practitioners [4]. The core elements can be presented as follows:
1. GPs inquire about alcohol when patients present with the following
three symptoms as potential early signs (symptom-speciﬁc screening): [1] frequent visits and a changing, unclear pattern of symptoms
or unexplained somatic symptoms, [2] gastro-intestinal problems,
[3] psychological symptoms (e.g. depression or anxiety), combined
with sleeping problems.
2. GP's provide brief advice (of max. 5 to 10 minutes) or referral to the
practice nurse mental health, primary care psychologist, or specialized addiction care (secondary care) in case of excessive or problematic alcohol use.
Given that GPs ﬁnd symptom-speciﬁc rather than universal screening the most acceptable method of identifying alcohol-related risks
[18], we chose to focus on symptom-speciﬁc screening.
2.2. Step 2: identifying barriers and facilitators
The second step is to understand which factors, or ‘determinants,’
would impede or facilitate ASBI delivery. In order to identify all barriers
associated with ASBI, the ASBI implementation literature was explored
[5,10,11]. The identiﬁed different factors associated with ASBI were examined by three of the authors (LA, AO and DM) who agreed on a list of
relevant factors (Table 1).
Subsequently these barriers had to be categorized into a theoretical
framework. The Behaviour Change Wheel (BCW) was used for this. The
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Reﬂective
motivation

Automatic
motivation

Barriers to ASBI implementation
The knowledge about the Dutch NHG
Guideline recommendations (i.e. objective
guideline recommendations), deﬁnition of
excessive and problematic alcohol use, early
symptoms, risk groups, brief advice delivery.
Skills to address the topic in a neutral
manner and to handle resistance from
patient.
X
Beliefs about professional role/role
legitimacy: ‘I feel I don't have the right to ask
patients about their alcohol use’; ‘I feel that my
patients think that I don't have the right to ask
them about their alcohol use’.
Beliefs about capabilities/role adequacy: “I
feel I can't advice patients about alcohol use”.
Beliefs about consequences: “ASBI doesn't
work”; “I′m afraid to antagonize the patient
and damage the patient-doctor relationship”.
Low motivation: “I don't want to work with
excessive and problematic alcohol users”;
“Pessimism is the most realistic attitude one
can have against excessive and problematic
alcohol users; In general it is not a thankful
task to work with excessive and problematic
alcohol users'”.
Stigmatizing beliefs about excessive and
problematic alcohol use (e.g.: ‘I think that
excessive and problematic alcohol users are
difﬁcult patients who don't want to change
their behaviour’; ‘Excessive and problematic
alcohol users which have alcohol-related
problem are alcohol addicted’; ‘There is no
grey area: either you are alcohol addicted or
you are not’; ‘In general I don't ﬁnd excessive
and problematic alcohol users nice people’).
x

TDF

Knowledge

Cognitive and
interpersonal skills

Social/professional
role and identity
Beliefs about
capabilities
Beliefs about
consequences
Motivation & goals

Stigmatizing
beliefsa

Emotion

Availability of screening questionnaires (e.g.
“I don't have an alcohol screening
questionnaire; AUDIT-C”), lack of referral tool
Environmental
and referral possibilities (e.g. “addiction
Physical
centers have long waiting lists”), time (e.g. “I context and
opportunity
don't have the time to ask about alcohol”) and resources
lack of collaboration with addiction centers
(e.g. “there's no strong connection and
collaboration to addiction care centers”).
Social
x
Social inﬂuences
opportunity
Note: COM-B = Capability, Opportunity, Motivation – Behaviour; TDF = Theoretical Domains Framework [17].
a
Stigmatizing beliefs was added as an extra theoretical domain.
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Table 2
Content of Implementation program and behaviour change techniques by relevant domains of the Theoretical Domains Framework.
Barriers

1. Not knowing the deﬁnition of excessive and
problematic alcohol use.
2. Lack of knowledge about early signs.
3. Lack of knowledge about patient risk groups.
4. Lack of knowledge about screening
questionnaires.
5. Lack of knowledge about brief advice delivery
(i.e. objective guideline recommendations).

1. Lack of skills to address the topic when suspecting
problematic alcohol use.
2. Lack of skills to handle resistance from patient.

Beliefs about professional role/role legitimacy:
1. ‘I feel I don't have the right to ask patients
about their alcohol use’.
2. ‘I feel that my patients think that I don't have
the right to ask them about their alcohol use’.

Beliefs about capabilities/role adequacy:
1. “I feel I can't advice patients about alcohol”.

Beliefs about consequences:
1. “ASBI doesn't work”
2. “I'm afraid to antagonize the patient and
damage the patient-doctor relationship”.

TDF domain

Intervention components

Knowledge

1) Information regarding
behaviour and outcome

Mode: E-learning module
Technique: Education
Content: The E-learning module focusses on the following goals:
1. Knowing the deﬁnition of excessive and problematic alcohol use.
2. Knowing the early signs & symptoms related to problematic
alcohol use.
3. Knowing the epidemiology and risk groups of problematic alcohol use.
4. Knowing the AUDIT-C test.
5. Knowing how to deliver brief advice according to the NHG
Guideline recommendations.

Cognitive and
interpersonal
skills

1) Specifying goal/target
2) Monitoring
3) Self-monitoring
4) Rewards/incentives
5) Graded-task: starting
with easy tasks
6) Increasing skills: goal
setting
7) Rehearsal of relevant
skills
8) Modelling/demonstration
of behaviour by others.
9) Homework
10) Perform behaviour in
different settings

Mode: E-learning module
Technique: Modelling/demonstration of behaviour by others
Content: The E-learning module focusses on the following goals:
1. Knowing how to address the topic and discuss alcohol use.
2. Knowing how to handle resistance from patient.

1) Social processes of
Social/professional
encouragement, pressure
role and identity
and support.

Beliefs about
capabilities

Beliefs about
consequences

Low motivation to work with problematic alcohol
users:
1. “I don't want to work with excessive and
Motivations and
problematic alcohol users”.
goals
2. ‘Pessimism is the most realistic attitude one can
have against excessive and problematic alcohol users’.
3. ‘In general it is not a thankful task to work with
excessive and problematic alcohol users’.

1. Availability of screening questionnaires
2. Referral possibilities
3. Time
4. Collaboration with addiction centers.

Behaviour change
techniques

Environmental
context and
resources

1) Self-monitoring
2) Graded-task: starting
with easy tasks
3) Increasing skills: goal
setting
4) Coping skills
5) Rehearsal of relevant
skills
6) Social processes of
encouragement, pressure,
support
7) Feedback
8) Self-talk
1) Self-monitoring
2) Persuasive
communication
3) Information regarding
behaviour and outcome
4) Feedback
1) Specifying goal/target
2) Contract
3) Rewards/incentives
4) Graded-task: starting
with easy tasks
5) Increasing skills: goal
setting
6) Social processes of
encouragement, pressure,
support
7) Persuasive
communication
8) Information regarding
behaviour, outcome

1) Environmental changes
(e.g. objects to facilitate
behaviour)

Mode: Tailored feedback module
Technique: Encouragement
Content: The feedback module focusses on the following goals:
1. Increasing role legitimacy through encouragement by providing
feedback about GPs and practice nurses views on the important roles of GPs
in early detection and treatment of problematic alcohol use
2. Increasing role legitimacy through encouragement by providing
feedback about patient's positive views on discussing alcohol use with
their GP.

Mode: Tailored feedback module
Technique: Encouragement
Content: The feedback module focusses on the following goals:
1. Increasing task-speciﬁc self-esteem through feedback by providing
tips and encouragement (e.g. depiction of an easy step-wise method of
how to advice patients on alcohol use).

Mode: Tailored feedback module
Technique: Feedback, Persuasive communication; Information
regarding behaviour and outcome.
Content: The feedback module focusses on the following goals:
1. Increasing positive beliefs about ASBI effectiveness.
2. Decreasing fear to antagonize the patient.

Mode: Tailored feedback module
Technique: Persuasive communication, Information regarding
behaviour, outcome.
Content: The feedback module targets motivation to work with problematic
alcohol users and focusses on the following goals:
1. Increasing motivation to work with problematic alcohol users by
targeting the negative belief about these patients (e.g. “In general, patients
are reactive to advice from GPs”).
2. Emphasizing that it can be rewarding to work with excessive and
problematic alcohol users.

Mode: Materials, tailored feedback module & strengthening of
connections with addiction care centers.
Technique: Environmental changes and support; Information provision.
Content: The following materials will be provided:
1. The AUDIT-C screening questionnaire with instructions.
2. A referral scheme.
3. Information provision about the time-efﬁciency of ASBI.
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Table 2 (continued)
Barriers

TDF domain

Behaviour change
techniques

Intervention components
4. An overview of the contact information of contact-persons in local
addiction care centers.

1. ‘I think that excessive and problematic alcohol
users are difﬁcult patients who don't want to
change their behaviour’
2. ‘Excessive and problematic alcohol users which
have alcohol-related problem are alcohol addicted’
3. ‘There is no grey area: either you are alcohol
addicted or you are not’;
4. ‘In general I don't ﬁnd excessive and problematic
alcohol users nice people’.

Stigmatizing
beliefsa

Mode: Tailored feedback module
Technique: Persuasive communication
Content: The feedback module targets the stigma on excessive and
problematic alcohol use and focusses on the following goal:
1. De-stigmatization of excessive and problematic alcohol use.

x

Note: BCT column enlists all possible techniques; chosen BCTs are enlisted under “Intervention components”.
a
Stigmatizing beliefs was added as an extra theoretical domain.

about consequences, motivation and goals, with each domain having a
set of theoretical constructs that had been identiﬁed as components.
Applying the TDF framework to our analysis of ASBI behaviour, a total
of 8 out of the 12 domains concern characteristics of the GPs or practices
which play a role in ASBI implementation (see Table 2). Stigmatizing beliefs was added as an extra theoretical domain. Therefore, we will focus
on modifying 8 theoretical domains in the next step of developing the
implementation intervention.
2.3. Step 3a: linking behaviour change techniques to barriers and
facilitators
To inform the selection of behaviour change techniques that target
the barriers described in the previous step, we used the TDF as a practical tool for selecting appropriate behaviour change techniques [19]. The
approach of mapping behaviour change techniques to TDF domains has
been done in previous studies and incorporated into protocols for the
development of complex interventions [14,20]. This step resulted in
the selection of a number of behaviour change strategies to modify
the barriers identiﬁed in the previous step (see Table 2):
• Knowledge: Information provision regarding ASBI behaviour is the
behaviour change technique used to modify knowledge barriers.
More speciﬁcally, information is provided about: [1] the deﬁnition of
problematic alcohol use and excessive alcohol use, [2] symptomatology and early symptoms of problematic alcohol use, [3] risk-groups, [4]
measurement instruments (i.e. knowing how to use the AUDIT-C), [5]
interventions/techniques (e.g. knowing about stadia of behaviour
change; knowing how to listen and to ask open questions, knowing
brief interventions such as brief advice).
• Cognitive and interpersonal skills: Cognitive and interpersonal barriers (i.e.: how to address the topic of alcohol use, diagnosing (knowing which questions to ask to assess the problem), and how to handle
resistance from patients) are targeted by modelling/demonstration of
behaviour by others.
• Beliefs about professional role: Barriers concerning role legitimacy
(i.e.: ‘I feel I don't have the right to ask patients about their alcohol
use’; ‘I feel that my patients think that I don't have the right to ask
them about their alcohol use’) are targeted through encouragement
by providing evidence about patient's positive views on discussing alcohol use with their GP. Moreover, feedback will be provided about
GPs and practice nurses views on the important roles of GPs in early
detection and treatment of problematic alcohol use.
• Beliefs about capabilities: The barrier about role adequacy (i.e.: “I feel I
can't advice patients about alcohol”) will be targeted by providing GPs
with tips and encouragement (e.g. depiction of an easy step-wise
method of how to advice patients on alcohol use).
• Motivation and goals: Persuasive communication and information
provision are used to target barriers about motivation (i.e.: ‘I don't

•

•

•

•

want to work with excessive and problematic alcohol users’; ‘Pessimism is the most realistic attitude one can have against excessive
and problematic alcohol users’; ‘In general it is not a thankful task to
work with excessive and problematic alcohol users’).
Beliefs about consequences: Barriers related to beliefs about consequences (i.e. “ASBI doesn't work”; “I'm afraid to antagonize the patient
and damage the patient-doctor relationship”) are targeted by increasing positive beliefs about ASBI effectiveness and decreasing fear to antagonize the patient through persuasive communication and
feedback.
Stigmatizing beliefs: Persuasive communication targets the following
stigma beliefs on problematic alcohol use: ‘I think that excessive and
problematic alcohol users are difﬁcult patients who don't want to
change their behaviour’; ‘Excessive and problematic alcohol users
which have alcohol-related problem are alcohol addicted’; ‘There is
no grey area: either you are alcohol addicted or you are not’; ‘In general I don't ﬁnd excessive and problematic alcohol users nice people’.
Environmental context and resources: Barriers related to environmental context and resources (i.e.: availability of screening questionnaires, lack of referral tool and referral possibilities, and lack of
collaboration with addiction centers) are targeted by providing materials (i.e.: screening questionnaires, a stepwise ASBI scheme, a referral
tool and an informative website) and supportive contacts from addiction prevention centers for GPs. Addiction prevention workers in addiction care centers will be connected to general practices in the
local region, aiming to provide environmental support in conducting
ASBI.
Behaviour: In addition to the above mentioned barriers, GPs receive
tailored feedback about their ASBI behaviour. More speciﬁcally, an assessment is made about whether they conduct symptom-speciﬁc
screening and whether they provide patients with brief advice or referral if needed, after which tailored advice will be provided about
how their ASBI behaviour can be improved.

2.4. Step 3b: what are feasible, locally relevant, and acceptable modes of
delivery?
To translate ASBI to an acceptable yet adequate format, the following
modes of delivery (Table 2) were chosen based on results of a Delphistudy in which applicable solutions to the ASBI-barriers were identiﬁed
by health professionals and addiction prevention experts [18]:
2.4.1. E-learning module
E-learning was identiﬁed as an alternative approach to face-to-face
learning and consensually rated as an applicable strategy to enhance
knowledge by GPs [18]. Therefore, we chose e-learning as a mode of delivery rather than face-to-face trainings. Internet-based learning has
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been shown to be at least as effective as traditional learning methods
[21], while enabling GPs to participate at a time and place convenient
to them [22,23]. The e-learning module contains information provision
and modelling/demonstration of behaviour by peers as strategies to target behaviour.
2.4.2. Online tailored feedback module
An online feedback module was chosen as the mode of delivery to
address barriers related to knowledge and motivation. An online format
provides us with the opportunity to tailor feedback to the individual
participant using computer algorithms. Individual computerized tailoring is a technique that produces personally relevant messages for each
participant [24]. The use of tailored information, rather than generic information has been proven to be an effective strategy in numerous studies [25,26]. Moreover, similar as e-learning, an online feedback module
provides GPs with the ﬂexibility to participate at a time and place convenient to them. The feedback module contains information provision,
persuasive communication and tailored feedback as strategies to target,
among others, motivation, beliefs about professional role, beliefs about
capabilities, beliefs about consequences, and stigmatizing beliefs.
2.4.3. Website to access support and materials
To provide GPs with contact information of addiction prevention
workers, we chose to develop an online overview of local addiction prevention workers on the study website. The use of an informative
website has been consensually rated as an applicable enabling strategy
for ASBI implementation by GPs [18]. An advantage is that information
can easily be updated and made available to GPs. Addiction prevention
workers will be connected to general practices in the local region,
aiming to provide environmental support in conducting ASBI to GPs.
Furthermore these contacts aim to provide consultation to GPs about
prevention care and interventions for patients. The format of the supportive materials is partly online (i.e. a step-wise ASBI scheme and a referral scheme) and partly on paper (AUDIT-C screening questionnaires).
2.5. Step 3c: development of the program
We chose to use an existing e-learning module, developed (among
others) by the Ministry of Health, Welfare and Sport, Lundbeck and
Partnership Early detection Alcohol [27]. The ﬁrst session of the e-learning module, one hour duration, consists of role-play videos with different types of patients and scenarios in which GPs ask their patients about
alcohol and then provide a brief intervention. The second session of one
hour duration consists of a dialogue session between health professionals in which epidemiology, risk-groups, awareness and brief interventions are explained and discussed.
The online tailored feedback module is newly developed using the
TailorBuilder software (OSE, the Netherlands), which uses an assessment questionnaire, a feedback library and algorithms to select the
feedback message that matches the answer to each item on the assessment questionnaire and provides tailored feedback. The Feedback module is delivered via a website where participants can log in with
personal codes. First, participants ﬁll out a questionnaire and select all
barriers which are applicable to them from a list, such as ‘I think that alcohol screening and delivery of brief advice is not part of my role as a
GP’. Then more speciﬁc questions about their motivation, knowledge,
ASBI behaviour and about social inﬂuences are asked. Personalized feedback is provided on all barriers related to their motivation, knowledge
and ASBI behaviour. The tailored feedback module has been pretested
among GPs, health promotion researchers and prevention workers
and was adjusted when necessary.
An informative website about ASBI implementation is developed in
which information about guideline recommendations, the E-learning
module, the tailored feedback module as well as information about contacts (e.g. addiction prevention workers) is provided. A referral tool, the

AUDIT-C screening questionnaire as well as a step-wise description of
ASBI can be found on the website.
2.6. Step 4: intervention evaluation
The aim of the evaluation study is to investigate 1) the effect of the
theory-based ASBI implementation program on screening and brief intervention delivery behaviour of GPs (implementation effectiveness),
and 2) the effect of the program on patient alcohol consumption (treatment effectiveness).
2.7. Trial design: a two-arm cluster randomised controlled trial
The evaluation study is designed as a two-arm cluster randomised
controlled trial (Fig. 1). GPs will be recruited and randomised at the
practice level into an ASBI implementation program condition or a control condition. In the ASBI implementation program condition GPs will
receive the ASBI implementation program as described above. GPs in
the control condition will continue care as usual (CAU). GP screening
and brief intervention activity will be measured at two time periods: a
two-week baseline period (T1) and a two-week post-implementation
period (T3). The three-week implementation period (T2) is between
the baseline and post-implementation periods. The measurement periods were found to be most feasible for participating GPs and sufﬁciently long to measure GP alcohol screening and brief intervention delivery
behaviour.
Alcohol use of patients with excessive or problematic alcohol use
will be assessed at one month and three months after they had the GP
consultation. A comparison will be made of the proportion of patients
from both conditions (implementation program vs. control) (Fig. 1)
who reduced their levels of alcohol consumption to low-risk levels
after one-month and three-months.
2.8. Participants
The research population consists of [1] GPs working in clinical practice in the province of Limburg in The Netherlands and [2] patients who
were asked about their alcohol use during consultation with their GP.
Initially, due to practical reasons practices based in the province of Limburg will be approached. All patients who were asked about their alcohol use during consultation will be invited to participate in the study. In
order to be eligible to participate in this study, GPs must meet the following criteria: [1] working in general practice; [2] working in co-operation with a practice nurse mental health. The inclusion of the practice
nurse mental health is necessary in order to provide GPs with a lowthreshold referral option for patients. There are no exclusion criteria.
2.9. Randomisation and treatment allocation
The unit of randomisation will be general practices. Simple
randomisation does not guarantee balance in numbers between the
two trial-arms. Therefore, we used block randomisation with randomly
permuted blocks. Practices will be allocated to a group in blocks to insure that equal number of practices have been assigned to each group.
Randomisation will be conducted by using a pseudo-random number
generator (www.randomization.com) that generates a random allocation sequence. Allocation concealment is carried out by securing and
storing the allocation sequence by an independent research assistant
(unafﬁliated with the research team). Proper allocation concealment
will be ensured, as the research assistant will not release the
randomisation code until the practice has been recruited into the trial,
which takes place after the baseline measurements of the participating
GPs in the practice have been completed.
In block randomisation a study could be compromised if block sizes
are known [28], as due to too short block sizes allocation can be guessed.
Someone keeping careful track would know the treatment that would

Week1, 2
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Baseline measurement

Allocation
Week 3, 4, 5

ASBI

CAU

Post-measurement
ASBIdelivery
behavior

Post-measurement
ASBIdelivery
behavior

Baseline patient
Alcohol Screening
(AS)

Baseline patient
Alcohol Screening
(AS)

ASBI

CAU

Post-measurement
Patient alcohol use

Post-measurement
Patient alcohol use

1 Month
Follow-up

Post-measurement
Patient alcohol use

Post-measurement
Patient alcohol use

3 Month
Follow-up

Patient Timeline

22 practices
Controls

Week 8

22 practices
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Fig. 1. Study design.

be given to the remaining members of a block once there is only one
treatment left to be assigned. Therefore, random block sizes are used
to keep the investigators blind to the size of each block. We speciﬁed
the numbers of practices per block (randomly 4, 6, 8 or 10) and the
number of each type of block desired [3–2–2–2] resulting in a
randomisation sequence for 60 practices randomised into 9 blocks.
2.10. Study procedure
2.10.1. GPs
Upon enrolment into this study GPs will receive an information letter and an informed consent document to be signed. If the GP decides to
take part, written informed consent will be obtained. All GPs and practices will be informed that they can refuse to participate without giving
a reason for doing so, and anyone who has already consented can withdraw from the study at any time without providing a reason for doing
so.
Participating GPs enter the two-week baseline period, where screening behaviour and intervention delivery behaviour will be registered.
GPs in both conditions will be asked to carefully register their ASBI delivery behaviour in the AUDIT-C registration forms, speciﬁcally how
much the patient drinks and whether the patient received brief advice
or was referred to the practice nurse mental health, primary care psychologist, or specialized addiction care (secondary care). Furthermore,

baseline measures of demographics, self-reported ASBI delivery and
socio-cognitive factors will be measured via online questionnaires.
After the baseline period, practices will be randomised into one of
the two study arms. GPs in the implementation condition will enter
the implementation phase and will receive the implementation program as described in the previous section. The E-learning module and
Feedback module take together approximately 150 minutes that can
be completed within 3 weeks (implementation period). Regular email reminders will be sent to promote (re)visit of the intervention
modules. GPs in the control condition will continue to deliver care as
usual.

2.10.2. Patients
After the post-measurement phase of the GP implementation trial
the patient-study starts. GPs will hand-out information packages to all
patients who are asked about their alcohol use. The GP will ask the patient to read the information about the study and decide about whether
to participate in the study at home. Patients can register for the study either by sending an informed consent form or by registering online.
Upon registration, patients will receive the questionnaire at home.
This procedure has been chosen for two reasons: ﬁrst to secure patients'
time to consider participating in the study at home without feeling
rushed into signing forms during the consultation with their GP and

84

L. Abidi et al. / Contemporary Clinical Trials 51 (2016) 78–87

second, to take account of the fact that GPs in general have little time
during consultation to explain about an ongoing study.

2.11. Sample size calculation
This trial is designed to detect a 5% increase of screening rates due to
the implementation program, assuming a 6% screening rate in the control condition [13,29]. To detect this difference at a 5% signiﬁcance level
with 80% power (using a two sided test), accounting for potential cluster effects by assuming that 95% of the GP speciﬁc screening rates in the
control condition vary from 1% to 12% (with equal amounts of variation
due to practices and due to GPs within a practice), and assuming a cluster size of 2 GPs per practice and 200 patients per GP, 15 GP practices per
treatment condition are required. Adjusting for the variation in the
number of GPs per practice and the number of patients per GP (leading
to a 10% increase of the number of practices [30]) and expecting a dropout of 20% of the practices, the aim is to recruit 22 practices per condition. Based on this sample size calculation a total number of 44
participating practices should be large enough to provide a reliable answer to our research question.
This study also aims to detect a 13% decrease in the percentage of excessive and problem drinkers in the treatment condition compared to
CAU (i.e. percentage of patients with negative status on AUDIT-C, i.e.
changing from excessive/problematic drinkers to non-excessive/nonproblematic drinkers) [31]. To detect a 13% decrease at the 5% signiﬁcance level with 80% power (using a two sided test), accounting for cluster effects by assuming that 95% of the GP speciﬁc success rates in the
CAU condition vary from 0.5% to 25% (with equal amounts of variation
due to practices and due to GPs within a practice and an average success
rate of 5%) and assuming a cluster size of 2 GPs per practice and 18 patients per GP, 11 practices per condition are required. Adjusting for the
variation in the amount of GPs per practice and patients per GP (leading
to a 10% increase of the number of practices [30]) and expecting a dropout of 20% of the practices, the aim is to recruit 17 practices per condition. A sample size of 44 practices, as required for detecting a
difference of 5% in screening rates, is therefore also sufﬁcient to detect
a 13% decrease in the percentage of problematic drinkers.
2.12. Outcome measures and measurement instruments
2.12.1. Screening rate
The screening rate will be expressed as the absolute increase in
screening using the Alcohol Use Disorder Identiﬁcation Test (AUDIT-C
[32]), The AUDIT-C will be used as a screening tool and consists of the
following three questions: [1] how often alcohol is consumed (never,
once a month, 2 to 4 times a month, 2 to 3 times a week, 4 times a
week or more); [2] how many glasses of alcohol are typically consumed
during a drinking day (1 to 2 glasses, 3 to 4 glasses, 5 to 6 glasses, 7 to 9
glasses or at least 10 glasses) and [3] how often does the patient drink at
least four (for women) and at least ﬁve (for men) glasses per occasion
(never, at most once a month, monthly, weekly or daily or almost
daily). The total score (0 to 12 points) from the AUDIT-C questionnaire
will be calculated by summing the values (0–4 points) for each of the
three questions. The AUDIT-C is equal to the AUDIT in terms of validity
and reliability in primary health care [33]. We will use the recommended cut-off points for problematic alcohol use at ≥5 points for men and
≥ 4 points for women. In order to investigate the symptom-speciﬁc
screening rate, GPs also specify on the AUDIT-C form which symptom(s)
the patient had.
2.12.2. Detection rate
The detection rate will be expressed as the proportion of patients
who screen positive on the AUDIT-C divided by the total number of patients screened.

2.12.3. Rate of brief intervention delivery
The brief intervention rate is expressed as the proportion of patients
who receive a brief advice or referral to another professional divided by
the total amount of patients who screen positive on the AUDIT-C. Brief
intervention delivery will be measured with an extra question on the
AUDIT-C questionnaire, which inquires about the course of action
taken by the GP (“What treatment have you given or what course of action did you undertake? Brief advice, referral to practice nurse, referral
to psychologist, referral to specialized addiction care, otherwise…”).
2.12.4. Self-reported ASBI delivery
In an online questionnaire GPs are given two statements regarding
their ASBI delivery behaviour, which they have to rate on a 7-point
Likert scale with response categories ranging from ‘1’ (strongly agree)
to ‘7’ (strongly disagree). The two following statements are provided:
‘I ask about alcohol use of every patient with symptoms which might
be related to excessive or problematic alcohol (e.g.: frequent visits and
a changing, unclear pattern of symptoms or unexplained somatic symptoms; gastro-intestinal problems; psychological symptoms)’ and ‘I give
each patient who consumes too much alcohol advice about alcohol use’.
2.12.5. Patient alcohol consumption
Change in patient alcohol consumption is expressed as the proportion: patients who score ≥ 5 for men or ≥4 for women on the AUDIT-C
who reduced their levels of alcohol consumption to low-risk level divided by the total amount of patients who score ≥ 5 for men or ≥ 4 for
women on the AUDIT-C.
2.13. Covariates and intermediate outcome measures
Assessment of co-variates and intermediate outcome measures
include:
GP demographics: gender, age, working hours, hours of training in alcohol problems before start of study and own alcohol use, practice type
and level of urbanization. These data will be collected from a self-report
questionnaire at baseline.
Patient demographics: age, gender, ethnicity, household composition,
educational level, smoking status, co-morbidity. This will be assessed
using a self-report questionnaire at baseline.
The Short Alcohol and Alcohol Problems Perception Questionnaire
(SAAPPQ) [34]: The SAAPQ is a validated questionnaire which will be
used as a measure for GPs' beliefs about capabilities (i.e. role adequacy
and task-speciﬁc self-esteem), beliefs about professional role (i.e. role
legitimacy), motivation and work satisfaction.
Stigmatizing beliefs: GPs' social stigma beliefs are measured on a 7point Likert scale with response categories ranging from ‘1’ (strongly
agree) to ‘7’ (strongly disagree) (e.g.: ‘I think that excessive and problematic alcohol users are difﬁcult patients who don't want to change
their behaviour’, etc.).
Knowledge: The questions used to assess GPs' knowledge are measured on a 7-point Likert scale with response categories ranging from
‘1’ (strongly agree) to ‘7’ (strongly disagree) (e.g. ‘I know what excessive
and problematic alcohol use is’; ‘I know which symptoms can be early
signs of excessive or problematic alcohol use’, etc.).
3. Analysis
Due to the hierarchical structure of the data (three-level hierarchical
structure: providers nested within practices and patients nested within
providers), we will perform multilevel regression analyses with practices and providers as random factors. For the primary outcome measures (ASBI or not, excessive/problem drinker or not), mixed logistic
regression will be done to test for the effect of ASBI versus CAU. Multilevel regression allows for modelling heterogeneity at all levels and
takes into account the inter-dependency of scores within practices
and providers at all times of follow-up.
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Since different practice types are included in this study, we will adjust for practice type by including this variable as a covariate in our analyses. To investigate the usability and perceived quality of all parts of the
implementation program descriptive analyses as well as linear and logistic multilevel regression analyses will be conducted. To investigate
whether effects of the implementation intervention on ASBI behaviour
are mediated by cognitive variables (i.e. attitude; SAAPPQ scores, stigmatizing beliefs and knowledge level) mediation-analyses will be
done as secondary analyses.
4. Process evaluation
During post-measurement, all GPs are given an online process evaluation questionnaire in order to assess the utilisation and perceived
quality of all parts of the implementation program. The program will
be evaluated on user-friendliness, overall appreciation, practicability
and feasibility. All participants are given the opportunity to provide an
online qualitative assessment of the program and suggestions for
improvement.
In the patient study, patients' attitudes toward discussing alcohol
use with their GP the quality of the GP's screening and alcohol advice
will be evaluated. A questionnaire based on a previously used assessment by Nilsen and colleagues [35] will be used. Questions included
are among others: ‘I did not mind that my GP asked me about my alcohol use’; ‘My GP asked me about my alcohol use in a neutral way’, ‘My
GP made the link to my symptoms and explained how my symptoms
might be related to alcohol use’, ‘I think my GP provided me with clear
advice about alcohol use’, ‘I think my GP provided me with clear advice
about the care/referral that I need regarding my alcohol use’. The statements have to be rated on a 7-point Likert scale with response categories ranging from ‘1’ (strongly agree) to ‘7’ (strongly disagree). These
questions will be added to the ﬁrst post-test questionnaire for the
patients.
5. Discussion
This paper described the step-wise development and evaluation
protocol of a theory-based implementation program aimed at increasing ASBI delivery in general practices in The Netherlands. In addition, the implementation program is aimed at reducing patient
alcohol consumption. The program is based on the identiﬁcation of
underlying factors and subsequent mapping and application of evidence-based behaviour change techniques. The implementation
program covers previously identiﬁed barriers related to motivation,
capability and opportunity and provides a complete package which
GPs can follow online at their convenience. Our program is distinctive from previous initiatives in that it uses new methods for implementation (e-learning and tailored feedback), which haven't been
investigated yet in the ﬁeld of ASBI implementation. Moreover, the
program is strongly theory-based as well as practice-based in the
sense that the implementation program components have been developed in line with preferences and feasibility ratings of GPs reported in a previous Delphi study [18]. The use of theory to inform the
development of behaviour change and implementation interventions is strongly advocated by experts in the ﬁeld of implementation
science [15]. Theory helps in identifying the most critical factors that
contribute to the implementation of an innovation and provides insight into the most appropriate methods that can be used to change
these critical factors and facilitate implementation [15]. In addition, a
practice-based approach should ensure that ASBI implementation is
adapted to local circumstances to make implementation feasible
[16]. We hypothesize, that GPs who receive the implementation program will increase their screening and brief advice delivery behaviour consequently leading to a higher proportion of patients who
decrease their alcohol consumption.
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GPs participating in ASBI trials evaluating its effects are more
often than not highly trained and supervised by research staff delivering ASBI under optimal conditions, which is typical for efﬁcacy trials [36]. Consequently, previous trials which found an effect of ASBI
have been criticised as not being representative of real-world clinical
conditions and the current literature has been criticised as not being
very informative about whether ASBI works under real-world conditions [9]. Therefore, the actual effectiveness of ASBI in real-world settings as opposed to the efﬁcacy of ASBI evaluated in tightly
controlled efﬁcacy trials has recently been subject to extensive debate [39]. Moreover null ﬁndings of previous implementation trials
(e.g. SIPS trial; van Beurden trial) have been attributed to lack of ﬁdelity in the implementation of ASBI in large, complex, cluster
randomised trials.
Therefore, rather than being carried out under selected, ideal circumstances, this cluster randomised controlled trial has a pragmatic approach to investigate how ASBI under real-world conditions can be
implemented and whether our program has an effect on patient alcohol
consumption. A pragmatic approach recognizes that in real world conditions the healthcare system is a multilevel, complex, and interacting
system that changes over time and requires ﬂexibility and adaptation
[37]. To ensure the pragmatic nature of the trial, we included the following criteria for a pragmatic trial as suggested by Thorpe et al. [38]: [1] to
ensure feasibility, GPs have been actively involved in the program development and design of the study, [2] the selection of applicable implementation strategies of the program is based on the preparatory Delphi
study conducted among GPs, practice nurses and addiction prevention
experts [18], [3] the target behaviour (ASBI delivery) is adapted to a feasible standard (i.e. symptom-speciﬁc screening and delivery of brief advice rather than universal screening and delivery of prolonged
interventions) in line with the NHG Guideline Problematic Alcohol
Use as speciﬁed by the Dutch College of General Practitioners, [4] no formal strategy will be used to monitor or encourage adherence to the
study protocol, [5] the restrictiveness of the trial inclusion criteria are
limited [6] researchers as well as addiction prevention experts will be
encouraged to adopt a passive approach and lessen inﬂuence in the general practice setting as well as in the implementation process (i.e. GPs
contact the research team for queries rather than actively contacting
the GPs), [7] GPs in the control group are allowed to provide patients
with any type of care from any healthcare professional (i.e. care as
usual).
Our trial also has limitations. This trial does not include objective
measurements of GP behaviour (e.g. use of registration data), but relies on self-reported documentation on AUDIT-C forms when inquiring patients about alcohol. This method was chosen because GPs do
not always register inquiries about alcohol or even diagnoses of
problematic alcohol use in the medical records. Therefore, registration data have been shown to be unreliable and to not provide an accurate picture of what is inquired during consultations with patients.
Based on previous implementation trials [13] a high drop-out rate
can be expected. However, previous trials used extensive implementation programs requiring a lot of time and dedication from GPs. In
contrast to this, the current implementation program is of short duration and has been made available online. The program has also
been made personally relevant by tailoring feedback to the needs
and barriers of each GP. Moreover, to encourage response we will
send reminders after two and four weeks.
This paper adds to the literature by providing in-depth information of the stepwise development and evaluation of the implementation program. The current ASBI implementation program
relies on a solid theoretical foundation which makes the core
components of the program explicit. This trial provides new
knowledge that can be used in national and international ASBI
implementation initiatives designed for widespread use in general practice settings. Moreover, when shown effective, the program
can easily be adapted to other health professionals involved in
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ASBI and can be made widely available and imbedded in healthcare systems.
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