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Abstract

Background: This study aimed to evaluate the effectiveness of a) a Multiple Health Behaviour Change (MHBC)
intervention on reducing smoking, increasing physical activity and adherence to a Mediterranean dietary pattern in
people aged 45–75 years compared to usual care; and b) an implementation strategy.
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Methods: A cluster randomised effectiveness-implementation hybrid trial-type 2 with two parallel groups was
conducted in 25 Spanish Primary Health Care (PHC) centres (3062 participants): 12 centres (1481 participants) were
randomised to the intervention and 13 (1581 participants) to the control group (usual care). The intervention was
based on the Transtheoretical Model and focused on all target behaviours using individual, group and community
approaches. PHC professionals made it during routine care. The implementation strategy was based on the
Consolidated Framework for Implementation Research (CFIR). Data were analysed using generalised linear mixed
models, accounting for clustering. A mixed-methods data analysis was used to evaluate implementation outcomes
(adoption, acceptability, appropriateness, feasibility and fidelity) and determinants of implementation success.

Results: 14.5% of participants in the intervention group and 8.9% in the usual care group showed a positive
change in two or all the target behaviours. Intervention was more effective in promoting dietary behaviour change
(31.9% vs 21.4%). The overall adoption rate by professionals was 48.7%. Early and final appropriateness were
perceived by professionals as moderate. Early acceptability was high, whereas final acceptability was only moderate.
Initial and final acceptability as perceived by the participants was high, and appropriateness moderate. Consent and
recruitment rates were 82.0% and 65.5%, respectively, intervention uptake was 89.5% and completion rate 74.7%.
The global value of the percentage of approaches with fidelity ≥50% was 16.7%. Eight CFIR constructs
distinguished between high and low implementation, five corresponding to the Inner Setting domain.

Conclusions: Compared to usual care, the EIRA intervention was more effective in promoting MHBC and dietary
behaviour change. Implementation outcomes were satisfactory except for the fidelity to the planned intervention,
which was low. The organisational and structural contexts of the centres proved to be significant determinants of
implementation effectiveness.

Trial registration: ClinicalTrials.gov, NCT03136211. Registered 2 May 2017, “retrospectively registered”.

Keywords: Health behaviour, Health promotion, Hybrid trial, Implementation science, Mediterranean diet, Physical
activity, Primary health care, Smoking cessation

Background
In 2016, 71% of global deaths were due to non-
communicable diseases (NCDs) such as heart disease,
stroke, cancer, chronic respiratory diseases and diabetes
[1]. Smoking, insufficient physical activity, and unhealthy
diet are three modifiable health behaviours that underlie
most of these conditions [2]. Consequently, focusing on
shifting these behaviours might significantly strengthen
the prevention and control of NCDs [3]. Health promo-
tion interventions usually focus on a single health behav-
iour change (BC); however, adults often engage in two
or more unhealthy behaviours simultaneously. Various
studies show that in adults, the co-occurrence of un-
healthy diet with insufficient physical activity ranges be-
tween 47 and 54%, unhealthy diet with smoking between
23 and 28%, and insufficient physical activity with smok-
ing between 8 and 20% [4]. Furthermore, the co-
occurrence of more than one unhealthy behaviour has
an additive and even synergistic negative impact on
health [5]. Accordingly, Multiple Health Behaviour
Change (MHBC), efforts to treat two or more health be-
haviours, seems the logical choice for improving people’s
lifestyles and health. Notably, while MHBC interventions
have produced a modest reduction in unhealthy behav-
iours [6], studies show that small lifestyle changes might

have considerable and sustained benefits on people’s
health and quality of life [3, 7].
In addition, multiple unhealthy behaviours are closely

associated with socioeconomic factors and health in-
equalities [4, 6]. Consequently, awareness of motivations,
opportunities, capacities and social and physical environ-
ments are crucial to successful MHBC interventions [8].
In this regard, Primary Health Care (PHC) is considered
the most convenient setting to promote BC since it is
highly accessible, has an integral approach to health and
provides continuity of care [3, 9]. However, the imple-
mentation of health promotion and prevention interven-
tions in PHC remains suboptimal, mainly due to work
overload and lack of time or training [10, 11]. In
addition to all these barriers, the most suitable model to
approach BC remains unclear, and there is a lack of the-
oretical basis of interventions, skills in helping people
changing behaviour and knowledge of the local context
in which these interventions are undertaken [12–14].
To incorporate all this complexity, the Medical Re-

search Council (MRC) proposed a methodology that
promotes the participation of citizens and professionals
in research, thus increasing the acceptability and feasibil-
ity of interventions [15–17]. This methodology also con-
siders the sustainability of interventions and the transfer
of research to PHC practice [16]. Thus, it represents a
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turning point in the conventional way of conducting ex-
perimental studies in which the most important thing is
finding value and understanding the context of practice
rather than trying to control its influence [15, 17, 18].
Furthermore, research on MHBC interventions in

PHC should not only determine their effectiveness but
also provide evidence on the most successful strategies
for implementation in real-world settings [19]. Central
to this is the field of implementation research whose ap-
proach and the subject of study are aligned with the
MRC framework [15–17]. Implementation research pro-
vides evidence on a comprehensive set of research ques-
tions, ranging from implementation outcomes to
implementation determinants or identifying the most
successful implementation strategies [20]. Regarding
this, the effectiveness-implementation hybrid trials with
their dual approach offer the opportunity to assess the
effectiveness of both an intervention and an implemen-
tation strategy [20, 21].
Therefore, in 2012, the Spanish Primary Care Preven-

tion and Health Promotion Research Network (redIAPP)
[22] launched the EIRA study, a MHBC intervention tar-
geting three unhealthy behaviours in people aged 45 to
75. The first three phases (preclinical phase, phase I and
phase II) followed the MRC framework [11, 18, 23–31].
This article describes the results of phase III, in which
we used a hybrid design to evaluate the effectiveness of
a) a 12-month MHBC primary care intervention on re-
ducing smoking, increasing physical activity, and enhan-
cing adherence to a Mediterranean dietary pattern in
people aged 45–75 years compared to usual care; and b)
an implementation strategy in terms of acceptability,
adoption, appropriateness, feasibility and fidelity.

Methods
Study design
The study was a cluster randomised effectiveness-
implementation hybrid trial-type 2 with two parallel
groups. Results are reported according to the Standards
for Reporting Implementation Studies (StaRI) [32] and
Consolidated Standards of Reporting Trials (CONSORT)
statement for the reporting of cluster randomised trials
[33]. Details of the study rationale and design of the
study as well as the economic evaluation of the interven-
tion have been previously published [34, 35].

Context
The study was conducted from January 2017 to Decem-
ber 2018 in PHC centres of seven of the 17 Spanish Au-
tonomous Communities. The Spanish National Health
System has universal coverage with free access to health
care for the entire population, public financing, integra-
tion of different health service networks, and a gatekeep-
ing system at PHC level. PHC includes health care,

health education and prevention, health promotion and
community care and is provided by multidisciplinary
teams (physicians, nurses, paediatricians, social workers,
and dentists) in a defined population area.

Targeted sites and populations
EIRA study comprised two targets: PHC centres and
PHC users [35].
Twenty-six PHC centres participated. To be enrolled

in the study, PHC centres had to have internet access,
be able to implement community activities, not be lo-
cated in culturally and linguistically diverse or tourist
areas and have a pro-actively engaged management
team. All healthcare and administrative staff were invited
to participate.
PHC users were people aged 45 to 75 years who en-

gaged in at least two of the three following unhealthy be-
haviours: smoking, insufficient physical activity, and low
adherence to a Mediterranean dietary pattern. PHC
users with advanced serious illness, cognitive impair-
ment, dependence for basic activities of daily living, se-
vere mental illness, and those in a long-term home
health care programme, undergoing cancer treatment or
end-of-life care or those planning to move from the area
during the intervention were excluded.

Intervention
The intervention was based on the Transtheoretical
Model (TTM) and Stages of Change [24, 36] and inte-
grated into the daily practice of PHC professionals. It
consisted of a first screening visit in which the PHC pro-
fessionals assessed target behaviours and stages of
change [35]. For behavioural screening, we used one
question on tobacco use during the previous month, two
validated questions to estimate the daily number of serv-
ings of fruit and vegetables [37], and the Brief Physical
Activity Assessment Tool [38]. The intervention was built
on the results of the previous phases of the EIRA study
[11, 18, 23–31], had a maximum duration of 12 months
and was carried out at the individual, group and com-
munity level in accordance with the stages of change
and unhealthy behaviours (see Fig. 1). The intervention
focused on all target behaviours, and together, partici-
pant and PHC professional developed priority actions on
one or more of these behaviours.
The individual approach [35] had an average intensity

of 2–3 visits; the professionals could add extra visits
when appropriate. Depending on the stages of change,
the visit included: a) a very brief intervention to raise
awareness of the need for MHBC and help with relapse
prevention; b) a brief intervention to agree on a plan for
MHBC. Health professionals enhanced their motiv-
ational interviewing skills with a 20-h online training, an
in-person group feedback session and an acting patient
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session. In addition, PHC professionals and participants
benef i ted from web-based tools such as http ://
proyectoeira.rediapp.org, personalised text messages, and
a mobile app [40]. In addition, if participants had their
own pedometers and smartwatches, advice and guidance
on their use was given.
The group approach [35] consisted of health educa-

tion workshops on healthy diet and physical activity,
delivered some weeks after initiating the individual
approach and were conducted by healthcare profes-
sionals at the PHC centre. These workshops lasted
90–120 min. Their primary purpose was to strengthen
the advice discussed during the individual visits and
provide people with guidelines toward practising
physical activity and adopting a healthy diet, for ex-
ample, through gym sessions, cooking workshops, and
seasonal menus.

The community approach [35] focused mainly on so-
cial prescription of resources and activities offered in the
participants’ communities. Previously, the PHC teams
identified the community health assets and selected the
most relevant, accessibility and possibility of referral of
participants. These community activities included cook-
ing courses, healthy eating workshops, local walking
events, line dances and other physical activity programs.

Usual care
PHC professionals in the control group integrated a Pro-
gram of Preventive Activities and Health Promotion
[41], which incorporates preventive protocols with life-
style recommendations and activities targeting specific
age, sex and risk groups. Preventive activities were based
on systematic screening, and brief advice was provided

Fig. 1 Graphical depiction of intervention based on the proposals by Perera et al. [39]
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on cardiovascular conditions, mental disease, cancer,
and vaccines [35].

Implementation strategy
The implementation strategy was based on the
following:
a) The Consolidated Framework for Implementation

Research (CFIR) [42], which identifies five domains:
intervention characteristics, outer setting, inner setting,
characteristics of individuals, and the implementation
process itself.
b) A set of discrete implementation strategies [43]

based on planning, education, finance, restructuration,
and quality management.
This implementation strategy was built on the findings

of the previous phases of the EIRA study [11, 18, 23–31]
carried out in three stages (pre-implementation, imple-
mentation and post-implementation) (see Table 1).

Recruitment
Several interactive and passive recruitment strategies
were used to increase the feasibility of achieving the tar-
get sample size [44]. The most frequent strategy was the
recruitment at the time of visit as part of usual care, and
it was complemented with other four recruitment strat-
egies: 1) self-administered questionnaires delivered in
the waiting room or the admission desk; 2) a part-time
training recruiter; 3) advertising by posters in the PHC
centres and 4) phone calls to selected patients from the
review of electronic health records.

Assignment of intervention
Participating PHC professionals signed a collaboration
commitment to the study before the allocation of the
intervention. The PHC centres were computer rando-
mised for the intervention at a central location (IDIAP
Jordi Gol, Barcelona, Spain). In each of the seven Span-
ish Autonomous Communities, half of the PHC centres
(n = 13) were allocated to the intervention and the other
half (n = 13) to the control group. PHC professionals
were aware of the study allocation. An external unit in-
dependent of the PHC centre evaluated the intervention
at baseline and the end to minimise bias.

Evaluation
Intervention evaluation
The effectiveness of the intervention compared to usual
care at 12 months post-intervention was measured by:
- Positive change in smoking behaviour: self-reported

continuous abstinence [70]. Positive change was defined
as smoking at study entry and not smoking at the end of
the study. We measured punctual and continuous ab-
stinence at these two times.
- Positive change in physical activity behaviour: suffi-

cient physical activity in previously insufficiently active
people. The International Physical Activity Question-
naire was used [45], and participants were classified into
three physical activity categories (high, moderate, and
low) according to its scoring protocol [46]. Positive
change was defined as having a low physical activity level

Table 1 Description of implementation strategies

Stage Key element Description

Pre-
implementation

Barriers and facilitators During this stage, the literature was reviewed. The researchers assessed local needs, resources,
barriers and facilitators to develop specific implementation strategies. Perspectives of clinicians on
internal resources were measured by the “Survey of Organizational Attributes for Primary Care”.

Support materials All the support material for the intervention was prepared.

Management and quality
control systems

Mechanisms for effective communication and the case report form were defined and piloted. A
checklist (online database) was developed and piloted to monitor the implementation progress in
each Primary Health Care centre.

Facilitation and leadership The facilitator (member of the research team) and the leader (member of the primary care team) of
the implementation were designated.

Commitment of stakeholders Formal commitments were established with the managers (at the macro, meso and micro levels),
professionals of the centres involved and community partners.

Training Training activities were conducted, specially training in motivational interview

Collaborative modelling Local sessions to adapt and tailor the intervention to the specific context through shared decision
making.

Implementation Collaborative learning The facilitator and the implementation leader monitored implementation processes, identified
opportunities for improvement and optimised implementation.

Commitment of main
stakeholders

Audit and feedback techniques were used with the main stakeholders to maintain the commitment
and the motivation.

Training Health professionals received continuous training in motivational interview.

Post-
implementation

Management and quality
control systems

The implementation evaluation was conducted using qualitative and quantitative methodologies

Zabaleta-del-Olmo et al. BMC Public Health         (2021) 21:2208 Page 5 of 22



at baseline and a moderate or high physical activity level
at the end of the study.
- Positive change in dietary behaviour: adherence to a

Mediterranean dietary pattern in people with low adher-
ence at baseline. The 14-item Questionnaire of Mediter-
ranean Diet Adherence (PREDIMED study) [47] was
used. Positive change was defined as obtaining eight or
fewer points at study entry and nine or more at the end
of the study.

Statistical methods
A sample size of 3640 participants (1820 for each
group), allowing for 30% loss to follow-up, was estimated
to have 80% power (at 5% significance level, two-tailed
and with an intracluster correlation of 0.01, 48] to detect
an absolute difference in a positive change in one or
more of the three behaviours of 8% between groups
(EIRA intervention and usual care).
A statistical analysis plan was established before data

were available [35]. All data were analysed on an
intention-to-treat basis. We compared cluster and par-
ticipant characteristics for all variables of interest by
group allocation, using either means (standard devia-
tions) or medians (interquartile ranges) for continuous
variables and numbers (percentages) for categorical vari-
ables. To address potential biases due to incomplete
follow-up and nonresponse in surveys, multiple imputa-
tions by chained equations (mice function in R software)
with 50 imputed datasets were applied to outcomes and
covariates. Estimates from each imputed dataset were
combined following the rules outlined by Rubin [71].
We assumed that the missing data were Missing At Ran-
dom (MAR). The MAR assumption becomes more
plausible by collecting more explanatory variables and
including them in the analysis. Therefore, we included
most possible explanatory variables (excluding duplicate,
very similar, and highly correlated variables to avoid col-
linearity) [49].
To analyse the effect of the intervention on each out-

come measure, Odds Ratios (OR) and their 95% confi-
dence intervals were computed by logistic regression
models for clustered data, specifically generalised linear
mixed models (using Stata function xtmelogit) with the
PHC centre as a random-effects parameter. We analysed
the variables associated with smoking cessation, the
change in physical activity and adherence to a Mediter-
ranean dietary pattern, as well as the change in any be-
haviour and two or three behaviours, adjusting for
possible confounding variables. Final models were
chosen in accordance with the study objectives, prior re-
search [10, 11] and the nature of the variables (potential
confounders, significant and clinically relevant variables).
We also calculated an overall impact factor of the inter-
vention on the target population according to an

expanded impact formula for MHBC proposed by Pro-
chaska et al. [50]: � # of behaviours (n) (En x Pn), where
P is the proportion of the sample at risk for each behav-
iour and E is the estimate of efficacy for each behaviour.
We used Stata/SE v.15.1 (StataCorp, LP, TX) and SPSS
25.0 (SPSS Inc., Chicago, Illinois) for all analyses.

Implementation evaluation
We assessed implementation outcomes and the determi-
nants of implementation success.

Implementation outcomes
The following implementation outcomes based on the
evaluation framework proposed by Proctor et al. [51]
were assessed:

Adoption
We calculated the proportion of PHC professionals who
pre-implementation indicated their intention to imple-
ment the EIRA intervention.

Appropriateness and acceptability (early and final)
Both implementation outcomes were assessed on PHC
professionals and participants. Appropriateness was de-
fined as the perceived fit or relevance of the interven-
tion. Related terms were relevance, perceived fit,
compatibility, trialability, suitability, usefulness, and
practicability. Acceptability was defined as the percep-
tion that the intervention was agreeable, and related
terms were content, complexity, comfort, relative advan-
tage, and credibility. We designed two self-administered
questionnaires, one for participants and one for PHC
professionals. Two instruments were administered in the
pre and post-implementation stages. The definitions of
implementation outcomes [51], related terms [52] and
other measurement instruments available [53] consti-
tuted the conceptual model to define the items. A set of
potentially relevant items was formulated. Question-
naires were pilot-tested in phase II of the study. The
final questionnaire for PHC professionals included eight
items, and the participants’ questionnaire included
seven. All items in both questionnaires used an 11-point
Likert scale with three semantic anchors. In the ques-
tionnaire for professionals, the appropriateness and ac-
ceptability of the intervention were measured according
to the type of unhealthy behaviour. In contrast, the items
were more generic in the participants’ questionnaire.
Supplementary file 1 includes a copy of both question-
naires. We analysed the structure of questionnaires, and
factorial analysis found two dimensions in both ques-
tionnaires. Goodness-of-fit indices suggested a good
model fit in the professionals’ questionnaire (Root Mean
Square Error of Approximation (RMSEA) = 0.05 and
Comparative Fit Index (CFI) = 0.99) and adequate fit in
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