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Abstract
Background : While primary health care-based prevention and management of heavy drinking is clinically
effective and cost-effective, it remains poorly implemented in routine practice. Systematic reviews and multi-
country studies have demonstrated the ability of training and support programmes for healthcare
professionals to increase primary health care-based measurement and brief advice activity to reduce heavy
drinking. However, gains have been only modest and short term at best. WHO studies have concluded that a
more effective uptake could be achieved by embedding primary health care activity within broader municipal-
based support.   Methods : A quasi-experimental study will compare primary health care-based prevention and
management of heavy drinking in three intervention municipal areas from Colombia, Mexico and Peru with
three comparator municipal areas from the same countries. In the implementation municipal areas, primary
health care units will receive training embedded within ongoing supportive municipal action over an 18-month
implementation test period. In the comparator municipal areas, half the units will receive training, and the
other half will continue with practice as usual. The primary outcome is the proportion of the adult population
(aged 18+ years) registered with the unit that has their alcohol consumption measured. Return-on-investment
analyses and full process evaluation will be undertaken, coupled with an analysis of potential contextual,
�nancial and political-economy in�uencing factors.   Discussion : This multi-country study will test the extent
to which embedding primary health care-based prevention and management of heavy drinking within
supportive municipal action leads to improved scale-up of more patients having their alcohol consumption
measured, and subsequently receiving appropriate advice and treatment.

Backgroud
This paper outlines the protocol for a quasi-experimental study [1] to test the implementation of primary
health care-based measurement, advice and treatment for heavy drinking and comorbid depression at the
municipal level in three Latin American countries, Colombia, Mexico and Peru (SCALA study).

Heavy drinking is a cause of considerable disability, morbidity, and mortality [2]. Heavy drinking is a causal
factor for some communicable diseases (including TB and HIV/AIDS), for many non-communicable diseases
(including cancers, cardiovascular diseases and gastrointestinal diseases) and for many mental and
behavioural disorders, including depression, dementias and suicide [3,4].

In PHC settings, two-�fths of people with heavy drinking have depression, with risks of incident depression
higher for heavier as opposed to lighter drinkers [5]. In addition to its role in the aetiology of depression, heavy
drinking is associated with worsening the depression course, including suicide risk, impaired social
functioning and impaired health care utilization [6]. Given the strong comorbidity between heavy drinking and
depression, our protocol includes screening for depression for those patients identi�ed as heavy drinkers, with
appropriate referral or PHC support for treatment. 

A robust and extensive body of literature demonstrates the range of evidence-based strategies that can be
implemented to reduce heavy drinking in health care settings [14]. Questionnaire-based measurement and
brief advice programmes delivered in PHC are effective [15] and cost-effective [16, 17] in reducing heavy
drinking. In addition to brief advice, treatment for heavy drinking includes cognitive behavioural therapy and
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pharmacotherapy, both of which are found to be effective in reducing heavy drinking [18]. Were the proportion
of eligible patients receiving advice and treatment for heavy drinking to increase to 30% of eligible patients,
the prevalence of harmful use of alcohol could decrease by between 10% and 15% across OECD member
countries [19]. However, to date, measurement and brief advice and treatment programmes have failed to
achieve widespread take-up [19].

Two systematic reviews [20,21] and two multi-country studies [22-24] have demonstrated that the proportion
of PHC patients whose alcohol consumption is measured, and of heavy drinking patients given advice can be
increased by providing training and support to PHC providers, albeit from very low baseline levels, and with
effects not generally sustained over the longer term.  Moreover, whilst there has been some previous research
in countries of Latin America [25-30], most implementation work to date has been undertaken in high-income
countries.  The SCALA study will build on previous evidence [31] to fast-track scale-up research and practice in
Latin American primary health care settings.

Out of a range of implementation frameworks that include a sequential approach for scale-up, and that
provide practical guidance for how to work with organizations, health systems, and communities to
implement and scale-up best practices [32-39], we adopt the Institute for Healthcare Improvement’s (IHI)
Framework for going to Full Scale, which identi�es adoption mechanisms and support systems for use across
sequential steps, and describes the implementation methods that can be used at each step [40] .

The second barrier is that standard cut-off points for the frequently used alcohol measurement instrument,
AUDIT-C [46] (commonly a score of �ve for both men and women, or �ve for men and four for women) to
trigger advice are too low [47], being equivalent to an average daily alcohol consumption of about 20 grams
of alcohol (around 2 standard drinks) or less [48]. Practitioners may well �nd it problematic to give advice at
such levels, which would also have huge time implications, with one in three or four patients being eligible for
advice in many countries, under this criterion. We have argued to adopt similar models to blood pressure,
where cut-off points for managing raised blood pressure are often determined by levels of blood pressure at
which treatment has shown to be effective [49, 50]. Similarly, cut-off points for brief advice could be the
baseline levels of alcohol consumption found in the randomized controlled trials that have investigated the
effectiveness of PHC-delivered brief advice.  In the �rst Cochrane review of the topic that focused on primary
health care, mean baseline levels were 313 grams of alcohol per week [51], equivalent to an AUDIT-C cut-off of
8 [48].

In the SCALA study, we implement three interventions (independent variables) for the PHCU:

i. Training of providers (present, versus absent); and,

ii. Intensity of clinical package and training (standard, versus short, versus none);

iii. Community integration and support (municipal action present, versus absent).

The main outcome (dependent variable) is the cumulative proportion of the adult (aged 18+ years) population
registered with the PHCU that has their alcohol consumption measured within the 18-month implementation
test period (de�ned as coverage). Three hypotheses are to be tested:  
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Hypothesis 1: Municipal action leads to more sustainable coverage. After 18 months, the difference in
coverage between municipal action present and municipal action absent is larger than after 12 months;

Hypothesis 2: Training leads to higher coverage than no training; and,

Hypotheses 3: In the presence of municipal action, the short clinical package and short training do not lead to
less measurement coverage than the standard clinical package and standard training.

 

Methods
The study is a quasi-experimental design [1], comparing changes in measurement and assessment for
alcohol consumption and comorbid depression, and, if needed, advice and/or referral for treatment between
primary health care units (PHCUs) in intervention municipal areas and PHCUs in similar comparator municipal
areas.  In 2017, prior to a grant application, we published a pre-protocol for a three-country study to test the
scale-up of primary health care-based programmes to identify and manage the harmful use of alcohol and
comorbid depression [56]. Since the application, and during the grant negotiation and planning phase, the
design of the study has changed considerably, essentially moving from a two-arm design to a four-arm
design, and changing the primary outcome measure to the proportion of the adult population registered with a
PHCU that has their alcohol consumption measured, Supplement Box 1. With all changes approved by the
concerned ethics committee, this paper outlines the �nal protocol for a quasi-experimental study to test the
implementation of primary health care-based measurement, advice and treatment for heavy drinking and
comorbid depression at the community level in three Latin American countries, Colombia, Mexico and Peru
(SCALA study).

Intervention municipal areas are investigator-selected from Bogotá (Colombia), Mexico City (Mexico) and
Callao – Lima (Peru). Comparator municipal areas are investigator-selected in the same cities, on the basis of
comparability with the intervention municipal area in terms of socio-economic and other characteristics which
impact on drinking, health care and survival, comparable community mental health services, and su�cient
geographical separation to minimize spill over effects from the intervention municipal area. Randomized
selection of the municipal areas was not feasible due to organizational limitations. Municipal areas are
chosen as a scalable implementation unit at mesosystem level that can be replicated as the intervention is
scaled-up [40], given their jurisdictional responsibilities for prevention and health care services.

The units of allocation and analysis, i.e., study participants, are primary health care units (PHCUs) and the
providers working in them. Within each PHCU, eligible providers include any fully trained health care provider
working in the PHCU and involved in medical and/or preventive care. The providers sign an informed consent
for their participation. The overall study design is summarized in Figure 1, a CONSORT �ow diagram.

For the �rst six months of an 18-month implementation and test period, a four-arm design is adopted, Figure
2. Within each municipal area, PHCUs are systematically invited to join the study, until nine PHCUs agree. 
Within the comparator municipal area, four PHCUs are randomly allocated to control (Arm 1), and �ve PHCUs
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to receive short training to implement a short clinical package (Arm 2). Within the intervention municipal area,
in which all PHCU receive municipal action, �ve PHCUs are randomly allocated to receive short training to
implement a short clinical package (Arm 3), and four PHCUs to receive standard training to implement a
standard clinical package (Arm 4). Random allocation was undertaken using Excel random number generator.

By Month 6, Hypotheses 3, i.e., non-superiority of Arm 4 (longer package with municipal action and training)
over Arm 3 (short package with municipal action and training) will be tested. In the presence of clinical
equivalence of a relative difference of the primary outcome, i.e., the cumulative coverage of patients whose
alcohol consumption is measured, of less than 10%, Arm 4 will be replaced by Arm 3 from month 8 onwards,
Figure 3.

The inputs to each of the four arms are summarized in Supplement Tables 1 and 2, and the standard and
shorter clinical pathways that are implemented are summarized in Supplement Figures 1 and 2.  

Data collection and instruments

Municipal level information

At the level of the municipal area (or, when not available, at whole city, regional or country level), the following
information will be collected from routinely available data on socio-demographic factors, alcohol and mental
health data, health system structures, quality of life, sustainable governance and values, Supplement Table 3.

PHCU and provider level information

All contacted PHCU, including those who did and did not agree to be part of the study, will provide information
on:

Numbers of registered patients, divided into age 0-17 years and 18+ years; and,

Numbers and professions of provider staff (including physicians, nurses, nurse technicians, midwifes,
psychologists, social workers, and others).

At recruitment, PHC providers will provide data on their:

Age;

Gender;

Profession (doctor, nurse, practice assistant etc.);

Time worked in the PHC.

Since we are unable to randomize the municipal areas involved, we will use propensity score matching (PSM)
based on data collected at the level of the municipal area and the PHCU, to take into account potential
confounding variables between comparator and intervention municipal areas, and minimise bias on account
of these.

Provider-based measurement and assessment of alcohol consumption and comorbid depression and record
of advice and treatment given (tally sheets)
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Based on the validated methodology of the ODHIN project [22,24], PHC providers will document activity by
completing anonymous paper tally sheets that record eligible patients’ (aged 18+ years) AUDIT-C scores [57],
and, if administered, AUDIT-10 [58], PHQ-2 [59] and PHQ-9 [60] scores, and the advice or treatment given to
each patient. The tally sheets will record the age, sex, and educational level of the patient, the latter as a proxy
measure of socio-economic status. Data will be collected for the one-month baseline measurement period,
and for each calendar month of the 18-month implementation and test period. PHCUs will return data on the
number of adult (aged 18+ years) consultations per provider for the one-month baseline measurement period,
and for each of the 18 months of the implementation and test period. Monthly data will be collected and
reported with accumulation of coverage over time. Formal reporting will be undertaken at baseline, and for
coverage achieved by month 12 and by month 18 of the 18-month implementation and test period. Tally
sheets will include an identifying code of the provider, PHCU, country and study arm, but no identifying code
of the patient. Data will be extracted and sent to the project’s data warehouse at Technical University Dresden
on a monthly basis.

Extended Tally Sheets

As part of quality control, in all four Arms at two time points, during the 18-month implementation and test
period (months 3 and 15), providers will complete extended tally sheets on two separate days in each month.
The extended tally sheets will include an identifying code of the provider but no identifying code of the
patient. The extended tally sheet will include: additional information from the patient on alcohol knowledge
[61], social norms [62] and health literacy [63] applied to alcohol, as it informs the content of advice given;
and, additional information from the provider on contextual characteristics that informed their advice giving.
The extended tally sheets will include a consent form for the patient and self-completed additional questions
for the patient to complete, once the consultation has ended.  

Provider-based attitudes and experiences.

At recruitment, and at two time points during the 18-month implementation period (months 3 and 13),
providers will provide data on their attitudes and experiences to working with patients with heavy drinking and
comorbid depression, Supplement Table 4.

Providers will complete a short questionnaire after each of the training and booster sessions that they
attended (before baseline assessment and at months 4 and 8). The questionnaires that are adapted based on
speci�c training contents (standard or shorter package), will assess the participants’ experience of the
training, measuring satisfaction with the components of the training aspects, as well as their perceived utility.
Two measures included in the main provider questionnaires, SAAPPQ [64] and self-e�cacy [65], will be
included in order to assess the speci�c impact of the training, independent of the effect of the implementation
of the intervention.

The speci�c content, number and timing of the training-related questionnaires will depend on the study arm:
Arm 2 and 3 participants will �ll in two questionnaires, one after training and one after the booster session;
while Arm 4 participants will �ll in four questionnaires, one after each of the two training sessions and one
after each of the two booster sessions.
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Self-completed additional questions by patient

On two separate days, during months 3 and 13, following the consultation with the extended tally sheet,
patients who are able to read and write will be invited to give consent to self-complete additional questions in
the waiting room before leaving the PHCU, handing the completed questions to a researcher in attendance. No
patient identifying information will be included in the patient questionnaires. Six domains, serving as quality
control, will be included:

i. AUDIT-C [57];

ii. PHQ-2 [59];

iii. Experiences of the consultation;

iv. Views on being asked about alcohol consumption;

v. Health Literacy [63] as it applies to alcohol; and,

vi. Exposure to communication and media campaigns on alcohol.

On each day, 270 patient questionnaires will be collected across all PHCUs, with up to 1080 questionnaires
completed in total across the four days.

Key informant interviews

A number of individual or group interviews will be undertaken throughout the project with key stakeholders –
providers, user panel members, CAB members, project partners, and any other people involved in the
implementation of the SCALA project. Depending on the stakeholder and their involvement in the project, the
topics of the interviews will cover topics such as the necessary adaptation to the protocol; the experience of
implementing the programme in primary health care practice; and the perception of the municipal support and
the community campaigns.

Observations

The training sessions with the primary health care providers, and the meetings of the CABs will be observed
by a neutral observer in order to take note of additional possible barriers in the implementation of the protocol
that emerge through the training sessions and meetings. Participant responsiveness will also be observed.

Economic data for return-of-investment analyses

Within SCALA, we will conduct return-on-investment (RoI) analyses, by assessing for each EURO invested in
scaling up delivery of screening and brief interventions in primary health care in Columbia, Mexico, and Peru,
how many EUROs will be saved by reductions in future health care utilization. The return of investment will be
de�ned as the [return on investment = (gain from investment – cost of investment) / cost of investment]. For
details on the data required for RoI analyses, Supplement Table 5.

For the RoI analyses, the effects of increased coverage of alcohol brief advice among primary health care
patients will be modelled using effect sizes from previous meta-analyses [64]. To translate the reduced intake
of alcohol into health gains, we will calculate alcohol-attributable fractions for major disease and injury
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categories. These fractions will then be applied to the cost data outlined in Supplement Table 5 to estimate
the alcohol-attributable costs per disease category.

Process evaluation

As the intervention is embedded in a complex system involving actions and actors at different levels
(individual, organisational, municipal), a thorough process evaluation will be carried out to complement and
better understand the outcomes. Through the process evaluation, the implementation with its �delity and
adaptation will be assessed, along with the drivers of scale-up and contextual factors in�uencing the
implementation, the drivers, and the outcomes. This will be achieved in four blocks:  driver diagram creation;
barriers and facilitators analysis; assessment of implementation, mechanisms of impact and context; and,
further contextual and policy analysis.

Driver diagrams

Driver diagrams [65] will be used in order to describe the intervention and its causal assumptions, providing
the theory of change through displaying what contributes to intervention aim and what are the relationships
between primary drivers, secondary drivers and speci�c change ideas/activities. The initial general driver
diagram, Supplement Figure 3, will be modi�ed based on local contexts and adapted throughout the duration
of the project in order to understand how scale up varies in the different cities.

Barriers and facilitators assessment

Factors in�uencing the implementation of the SCALA protocol will be assessed before the implementation, as
well as monitored throughout. The anticipated barriers and facilitators to implementation will be assessed
through development of evaluation tool based on literature review [66-68] and implementation framework [69],
with subsequent re�nement and adaptation to the local context through focus group discussions and
workshops with the CABs. The aim of the tool is to identify the barriers that would have to be addressed and
monitored throughout implementation and the facilitators that would incentivize and engage providers and
the PHCU unit managers in uptake and scaling up of the SCALA protocol. The experienced barriers and
facilitators will be further monitored through meeting observations, provider questionnaires and interviews, as
well as interviews with other involved stakeholders (e.g. CAB members, PHCU managers).

Implementation, mechanisms of impact and context

The factors in�uencing the progress from scale-up to outcomes will be identi�ed and documented based on
UK Medical Research Council guidance [70], analysing factors within �ve groups: (i) description of
intervention and its causal assumptions; (ii) context; (iii) implementation; (iv) mechanisms of impact; and, (v)
outcomes. All aspects of the intervention will be taken into consideration: the intervention, intervention
tailoring, training, training tailoring, as well as the municipal action, consisting of the CABs and the
communication campaign, combining both quantitative and qualitative methods in order to obtain a
comprehensive picture of the integration and interaction of included variables. A detailed description of the
topics of interest and accompanied methods is presented in Supplement Table 6.

The �ve groups will be assessed as follows:
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i. Description of the intervention. The description of the intervention and its causal assumptions draws
from the previously described driver diagram;

ii. Implementation. Delivery of the training will be assessed though document analysis (reports from
training), observation and self-reports from the trainers. Delivery of the intervention will be assessed
through document analysis, interviews with patients and providers. The areas of focus will be �delity,
adaptation, dose and reach. Implementation of the CAB meetings and community action will be assessed
mainly through document analysis, as well as key informant interviews;

iii. Mechanisms of impact. The following three areas will be covered: participant responses to the
intervention, mediators and unintended consequences. Mechanisms of impact of intervention delivery
will be assessed through patient and providers’ questionnaires. The patient interviews will focus on their
responsiveness to the intervention, speci�cally looking at perceived acceptability. In order to evaluate
participants’ responses to the training, a post-training questionnaire examining satisfaction with the
training and perceived utility of training sessions will be applied, triangulated with data from observation
and trainers’ self-report. Additionally, providers’ self-e�cacy will be tested as potential mechanism of
impact that links the implementation to the outcomes. Mechanisms of impact of the CAB meetings and
community action will be examined through key informant interviews and questionnaires. Speci�c focus
will be placed on perceptions and mechanisms of actions of the communication campaign, examining
its effect on attitudes and social norms of both providers and patients;

iv. Context. Contextual factors that should be considered in order to better understand the success of the
intervention will be assessed through meeting observation, document analysis, and provider
questionnaires, as well as stakeholder interviews, with the main focus primarily on individual and
organisational level characteristics of the context. For the training evaluation, context will be assessed
through observation and trainers’ self-report. Context of municipal level actions will be assessed through
key informant interviews. Additionally, contextual and policy factors on national and municipal levels will
be assessed as described below.

v. Outcome. The data collected through process evaluation will be combined with the outcomes and
presented within the RE-AIM framework [71-73], evaluating SCALA’s impact across the dimensions of
reach, effectiveness, adoption, implementation and maintenance.

Contextual and policy factors

Based on methodology of Ysa et al [74], contextual and policy factors on national and municipal level will be
identi�ed through document analysis and key informant interviews. The main variables considered for
contextual analysis will be: (1) available data similar to that of the OECD better life initiative [75]; (2)
Sustainable Governance Indicators [76]; and, (3) World Values Survey data [77]. For policy analysis, the
information sought will be for a for alcohol policy-related strategies, action plans, legislation and evaluations,
both on country and municipal level. The existing contextual and policy factors will be mapped onto the test
of the scale-up of the SCALA package to describe and identify those factors on national and municipal level
that might in�uence going to full-scale beyond the tested scalable units.

Outcomes
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Primary outcome:

The primary outcome will be the cumulative proportion of the number of adults (aged 18+ years) registered
with the PHCU that have their alcohol consumption measured with a completed AUDIT-C instrument during
the study period (coverage). The number of adults registered is provided by the administrative o�ce of the
PHCU and includes all adult patients covered by the PHCU, whether or not they consult during the 18-month
implementation test period.

Secondary outcomes:

Proportion of consulting patients who have their alcohol consumption measured by AUDIT-C: Calculated
as the number of adults who have their alcohol consumption measured by AUDIT-C divided by the total
number of adults who consult the PHCU during the same time period per participating provider and per
PHCU;

At risk population receiving advice and/or treatment for heavy drinking: Calculated as the number of
adults with an AUDIT-C score of 8+ who receive brief advice and/or referral for their heavy drinking
divided by the total number of patients with an AUDIT-C score of 8+ per participating provider and per
PHCU. Information will also be collected on the number of patients with an AUDIT-C score of <8 who
receive brief advice and/or treatment for their heavy drinking;

Proportion of patients with AUDIT-C score of 8+ who receive assessment for depression: Calculated as
the number of consulting adults with an AUDIT-C score of 8+ who complete PHQ-2 divided by the total
number of patients with an AUDIT-C score of 8+ per participating provider and per PHCU;

At risk population receiving advice and/or treatment for comorbid depression: Calculated as the number
of adults with a PHQ-2 score of 3+ who receive a patient lea�et and/or referral for their depression
divided by the total number of patients with a PHQ-2 score of 3+ per participating provider and per PHCU;
and,

Provider attitudes: Attitudes of the participating providers will be measured by the short version of the
Alcohol and Alcohol Problems Perception questionnaire, SAAPPQ [64]. The responses will be summed
within the two scales of role security and therapeutic commitment. Individual missing values for any of
the items in a domain will be assigned the mean value of the remaining items of the domain before
summation.

Statistical tests of key hypotheses

Primary study goal: Multilevel regression analyses will be undertaken at 12 months’ time of the
implementation test period, using cumulative results at months 1-12, and at 18 months’ time using
cumulative results months 1-18. Both analyses will include co-variates of country and results during baseline
month, analysed at the levels of the PHCU by study arm, taking into consideration the hierarchical nature of
the data. For any PHCU that drops out during the study, outcome values for subsequent measurement points
will be set at the last value obtained.

Hypothesis 1
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Dependent variables:

For each PHCU, cumulative results of months 1-18 of number of patients whose alcohol consumption is
measured with AUDIT-C per 1,000 registered patients; and cumulative results of months 1-12 per 1,000
registered patients.

Random effects:

Country as random intercept (test for inclusion)

Independent variables:

Proportion of consulting patients who have their alcohol consumption measured with a completed
AUDIT-C instrument during the baseline measurement month

Conditions:

Municipal action (yes vs. no)

Training (yes vs. no)

It is postulated that coverage for Arms 3 and 4 will be signi�cantly higher than for Arms 1 and 2.

Hypothesis 2

Training leads to higher coverage than no training. For both months 1-12 and months 1-18, compare
cumulative coverage as per primary outcome between Arms 1 and 2 via multilevel regression analyses.

Dependent variable

Cumulative results months 1-12, and cumulative results months 1-18 of number of patients whose
alcohol consumption is measured with AUDIT-C per 1,000 registered patients with

PHCU

Random effects:

Country as random intercept (test for inclusion)

Independent variables:

Conditions:

Training (Arm 2 vs. Arm 1)

Covariates:

Proportion of consulting patients who have their alcohol consumption measured with a completed
AUDIT-C instrument during the baseline measurement month

It is postulated that coverage for Arm 2 will be signi�cantly higher than for Arm 1.
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Hypotheses 3

In the presence of municipal action, the short clinical package and short training do not lead to less coverage
than the standard clinical package and standard training. In the presence of clinical equivalence of a relative
difference of cumulative coverage of patients screened by less than 10% by month 6, the difference between
Arm 3 and Arm 4 will be assessed with regression analyses. If Arm 4 is not superior to Arm 3, both arms will
be collapsed into Arm 3 (shorter package) from month 8 onwards.

Dependent variable

Cumulative results months 1-6 per 1,000 patients

Random effects:

Country as random intercept (test for inclusion)

Independent variables

Condition:

Length of clinical package (longer = arm 4 vs. shorter = arm 3)

Covariates:

Proportion of consulting patients who have their alcohol consumption measured with a completed
AUDIT-C instrument during the baseline measurement month

It is postulated that Arm 4 is not signi�cantly superior to Arm 3.

Sample size calculations for main hypothesis

As the outcome of the primary study goal is predicted to be Arm3 > Arm2 > Arm1, we compared both Arm 2 >
Arm 1, and Arm 3 > Arm 2.

Our power calculations are based on the following assumptions:  given an average size of a PHCU of
approximately 15,000 adults, with an average of 1500 new consultations per month, we expect a cumulative
coverage after 12 months of 0.0325 of the registered adult population to have had their alcohol consumption
measured in the control condition (Arm 1) (data extrapolated from month 3 and month 9 assessments of
control group from ODHIN study [22, 24]; Anderson, personal communication).  For the short clinical package
and short training (Arm 2), we expect this to increase to 0.075 (data extrapolated from month 3 and month 9
assessments of training group from ODHIN study [22, 24]; Anderson, personal communication).  Although the
WHO Phase IV study predicts an additional bene�cial impact of municipal support [41], precise empirical data
is not available – however, we consider an estimate for Arm 3, with municipal support, to be 0.15, a proportion
that would need to be achieved to consider municipal support to be worthwhile.  To detect the difference
between Arm 2 and Arm 1, assuming a design effect of 15 PHCUs (clusters) across the three municipal areas
in Arm 2, with 15,000 patients (items), and 12 PHCUs (clusters) in Arm 1, with 15,000 patients (items), with an
ICC for PHCUs of 0.03 (data from ODHIN study [22, 24]; Anderson, personal communication) we would have
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82% power at a signi�cance level of 5% [78]. For the difference between Arm 3 and Arm 2 (15 PHCUs/clusters
in each arm), we would have 96.5% power.

Discussion
This protocol outlines a quasi-experimental study [1] to test the extent to which embedding PHC-based
measurement and brief advice activity within supportive municipal action leads to improved scale-up of an
intervention package, with more patients having their alcohol consumption measured, and with heavy drinkers
receiving subsequent appropriate advice and treatment.

The study has several features worth mentioning. It:

1. uses a theory-based approach [69, 79, 80] to tailoring clinical materials and training programmes,
creating city-based Community Advisory Boards, and user-based User Panels to ensure that tailoring
matches user needs, municipal services [81] , and co-production of health [82];

2. sets a higher cut-off score for AUDIT-C (8+) than is commonly used to trigger advice-giving, matching
de�nitions of heavy drinking [83, 84], and similar to baseline levels of alcohol consumption in PHC-based
trials to reduce heavy drinking [51] . We set the same cut-offs for men and women, based on
epidemiological evidence [85], and to minimize unintended consequences of using different cut offs for
men and women [86]. We recognize the importance of comorbid depression [87,88] by building in
identi�cation, management, and referral mechanisms [89, 90];

3. tests for non-superiority of implementing a standard measurement and 5-minute brief advice intervention
with six hours of training, compared with implementing a shorter 1-minute brief advice intervention with
three hours of training, taking into account that brief advice is as effective and cost-effective as more
extended advice or treatment in reducing heavy drinking [52, 91, 92], and the need for very brief clinical
and training programmes for time-constrained providers;

4. tests the added value of embedding and implementing PHC activity within municipal-based adoption
mechanisms and support systems [40], and communication campaigns over and above training
programmes solely directed to primary health care providers;

5. has a longer time frame (18 months) than is traditionally used in implementation studies [93, 94], to
assess longer term impacts; and,

�. gives considerable emphasis to process evaluation [70], developing logic models to document the �delity
of all implementation strategies, and to identify, the drivers and barriers and facilitators to successful
implementation and scale-up, and the political and economic contextual factors that might in�uence
scale-up.

There are some limitations to the study design. A trial with random assignment of municipal areas is not
feasible due municipal-based political and technical considerations. As we are unable to randomize the
involved municipal areas, we adopt a quasi-experimental design [1], trying to optimize comparator municipal
areas for confounding, and by using propensity score matching (PSM). While full comparisons via
randomization, and thus establishment of causality, are not possible, together with the qualitative evaluation
component of the study, we will be able to clearly identify the mechanisms which were crucial in leading to
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the outcomes. According to a recent 7-item checklist for classifying quasi-experimental studies for Cochrane
reviews [95], our approach is, nevertheless, ranked as a strong design, Supplement Table 7.

Although our focus on embedding PHC activity within supportive municipal actions is hypothesized to
increase measurement and brief activity over and above that previously demonstrated, such an approach also
brings risks. Municipal and national governments change; and, thus health priorities may change. Although
our approach minimizes the need for extra resources (and in some jurisdictions, could be resource saving [19],
it is not resource free. Funding constraints could limit future scale-up and sustainability.

We have based our protocol adopted on a model of transdisciplinary research to promote sustainability. Such
a model identi�es, structures, analyses, and deals with speci�c problems in a way that grasps the complexity
of problems [96]; it takes into account the diversity of real-world and scienti�c perceptions of problems; and
develops knowledge and practices that promote what is generally accepted to be the common good [97]. As
such, we include municipalities and health systems as stakeholders to form explicitly orchestrated and
managed ecosystems that cross organizational boundaries. Municipal areas and health systems create an
engagement platform that provides the necessary environment, including people and resources, for
sustainability.
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Figure 1

CONSORT �ow diagram
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Figure 2

Study design for the �rst six months of the 18-month implementation period



Page 26/26

Figure 3

Study design from month 8 onwards, assuming no superiority of Arm 4 over Arm 3 during �rst six months of
implementation.
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