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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
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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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the participants’ questionnaire (RMSEA = 0.06 and CFI =
0.99). Similarly, internal consistency in the scores of the
two dimensions was good in both questionnaires (Cron-
bach’s alpha ≥0.80).

Feasibility
We calculated consent rate (% participants who con-
sented among all invited to participate), recruitment rate
(% of participants who were eligible, who accepted and
attended the baseline assessment visit among all those
invited to participate), intervention uptake rate (% of re-
cruited participants who received the intervention) and
completion rate (% of recruited participants who com-
pleted the study).

Fidelity of the planned intervention
The degree of compliance with planned activities for
each intervention approach was estimated by analysing
the number and kind of activities recorded in the case
report form (CRF) by PHC professionals.
Determinants of implementation success. Ten focus

group meetings moderated by an experienced researcher
were conducted in the post-implementation stage. A
total of 64 PHC professionals (average number per
group = 8) from intervention centres participated. We
were unable to perform this evaluation in two PHC cen-
tres (PHC centres C and E) due to major staff and man-
agement team changes where PHC team members were
not the same as those who participated in the EIRA
study at the time. A structured interview guide based on
CFIR constructs was used [54]. We used the CFIR tool
(available from https://cfirguide.org/guide/app/#/) to
create this interview guide. Some examples of the ques-
tions used can be consulted in Supplementary file 2.
Group sessions were recorded and transcribed to create
written documents for qualitative coding. All transcripts
were reviewed by the research team members (BB, CJA,
EZO, HP, MCC and TLJ). Thematic content analysis
and data coding were performed in accordance with
CFIR constructs. Coding was deductive (codes derived
from CFIR constructs) and inductive (codes derived
from the data). Subsequently, researchers rated each
CFIR construct for each PHC centre according to CFIR
guidelines. Ratings ranged from − 2 to + 2, with 0 repre-
senting a neutral or mixed influence and M representing
missing data. Two researchers independently coded and
rated data of each PHC centre and wrote a memo report
which was subsequently discussed with the whole team
of analysts until an agreement was reached. During all
this analysis, researchers were blinded to the interven-
tion and implementation outcomes.
Spearman’s rank correlation coefficients were com-

puted and used to assess the strength of correlation be-
tween construct ratings and fidelity of the planned

intervention across PHC centres. Constructs with statis-
tically significant correlations (P < 0.05) with fidelity out-
comes were believed to strongly distinguish PHC centres
with low and high implementation success. Correlations
values of rho ≥0.50, but with P values between 0.05 and
0.10 were considered weakly distinguishing.

Patient and public involvement
Patients were involved in the design, recruitment and
development of the study in agreement with the meth-
odology proposed by the MRC [23, 25, 27]. Patients also
communicated their perception of the appropriateness
and acceptability of the intervention. Once the study is
published, participants will be informed of the results via
the websites www.idiapjgol.organd www.rediapp.org, and
the Twitter account @IDIAPJGol. Press releases aimed
at a lay public will also be published.

Results
Proportion recruited and characteristics
One PHC centre dropped out of the intervention group
after the pre-implementation stage due to unfavourable
external policy and lack of available resources. In total,
3062 participants from 25 PHC centres were recruited,
1481 participants in 12 intervention centres and 1581 in
13 control centres. The percentage of losses during
follow-up was 25.3 and 19.9% in the intervention and
control groups, respectively. The flowchart of partici-
pants is presented in Fig. 2. PHC centres and partici-
pants were similar at baseline, except for some
differences at cluster level (higher percentage of PHC
training centres in the control group), and at participant
level (higher percentage of people in a state of precon-
templation in the control PHC centres and a state of
preparation in the intervention PHC centres for all three
unhealthy behaviours) (see Table 2).

Intervention outcomes
Table 3 shows the results of the intervention outcomes.
Positive changes in two or three behaviours (OR 1.70; CI
95% 1.09 to 2.63) and in any of three behaviours (OR
1.48; CI 95% 1.05 to 2.10) were significantly greater in
the intervention group compared with the usual care
group. Furthermore, the overall impact on participants
was 0.66 in the intervention group and 0.50 in the usual
care group. Of the three behaviours, the intervention
was more effective than usual care in promoting dietary
BC (OR 1.87; CI 95% 1.30 to 2.68). Multivariate models
adjusted by covariates are described in Table 4. At the
cluster level, the PHC training centre had a positive ef-
fect on dietary BC and a negative effect on physical ac-
tivity BC. At the participant level, being in the
preparation stage showed a positive effect on change in
all three target behaviours, while being in action stages
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showed a positive effect on smoking cessation. More-
over, co-occurrence of non-adherence to a Mediterra-
nean dietary pattern and insufficient physical activity
was positively associated with dietary BC but negatively
associated with MHBC.aProportion of the target behav-
iour in the study sample at baselinebProportion of par-
ticipants who reached a positive change for each
behaviourcProportion at risk (a) multiplied by the effi-
cacy of the EIRA intervention or usual care (b)dSum of

individual impact factorseImpact factor on participants
(d) multiplied by recruitment rate (0.655 in intervention
centres and 0.744 in control centres)

Implementation outcomes
Adoption
The overall adoption rate was 48.7% (251 PHC profes-
sionals out of 515), ranging by PHC centre from 21.3 to
83.3%.

Fig. 2 Flow diagram of clusters and participants
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Table 2 Baseline characteristics at cluster and individual levels of randomised groups: usual care (control) and EIRA intervention

Usual care EIRA
Intervention

Total

Cluster level (PHC centre)

Characteristics of the PHC centres n = 13 n = 12 n = 25

Population assigned, mean (SD) 21,816
(13974)

22,881 (7662) 22,327 (11173)

Population age, mean (SD) 44.5 (4.9) 42.0 (4.0) 43.3 (4.6)

% immigrant population, mean (SD) 12.6 (10.9) 11.8 (9.1) 12.2 (9.9)

Number of healthcare professionals working in the PHC centre, mean (SD)

Physicians 14.7 (7.9) 12.2 (5.3) 13.5 (6.8)

Nurses 13.3 (9.5) 12.2 (5.6) 12.8 (7.8)

Training centre for PHC professionals, n(%) 11 (84.6) 8 (66.7) 19 (76.0)

Characteristics of professionals who participated in the survey n = 208 n = 223 n = 431

Age (years), mean (SD) 49.9 (11.20) 48.8 (11.15) 49.3 (11.17)

Time (years) working in PHC, mean (SD) 19.1 (11.98) 18.3 (11.16) 18.7 (11.55)

Time (years) working in the same PHC centre, mean (SD) 9.8 (8.44) 9.4 (8.35) 9.6 (8.38)

Female, n (%) 165 (79.3) 179 (80.3) 344 (79.8)

Academic training, n (%)

- Master’s or PhD training 27 (13.0) 42 (18.8) 69 (16.1)

Healthy behaviours, n (%)

- Non-smokers/Ex-smokers 175 (84.1) 165 (74.0) 340 (78.8)

- Sufficiently active 129 (62.0) 122 (54.7) 251 (58.2)

- Mediterranean diet adherent 119 (57.2) 121 (54,3) 240 (55.7)

Survey of Organizational Attributes for Primary Care, mean (SD)* n = 185 n = 182 n = 367

- Communication 6.6 (1.7) 6.5 (1.7) 6.5 (1.7)

- Practice-wide decision-making 6.6 (1.8) 6.3 (2.0) 6.4 (1.9)

- Nurses’ participation in decision-making 7.0 (1.9) 6.6 (2.2) 6.8 (2.1)

- Stress/chaos 5.3 (1.8) 4.7 (1.8) 5.0 (1.8)

- History of change 5.5 (2.1) 5.1 (2.0) 5.3 (2.1)

Individual level (participants)

Characteristics of participants n = 1581 n = 1481 n = 3062 % missing
values

Age (years), median (IQR) 57 (51–65) 57 (51–64) 57 (51–65) 0.0

45–54 years 612 (38.7) 574 (38.8) 1186 (38.7)

55–64 years 519 (32.8) 558 (37.7) 1077 (35.2)

65–75 years 450 (28.5) 349 (23.6) 799 (26.1)

Female, n (%) 872 (55.2) 809 (54.6) 1681 (54.9) 0.0

Smokers, n(%) 697 (44.1) 638 (43.1) 1335 (43.6) 0.0

Insufficiently active, n (%) 1448 (91.6) 1345 (90.8) 2793 (91.2) 0.0

Non-adherent Mediterranean dietary pattern, n (%) 1482 (93.7) 1384 (93.5) 2866 (93.6) 0.0

Co-occurrence of unhealthy behaviours 0.0

Non-adherence to Mediterranean dietary pattern & Insufficient physical activity 884 (55.9) 843 (56.9) 1727 (56.4)

Non-adherence to Mediterranean dietary pattern & Smoking 133 (8.4) 136 (9.2) 269 (8.8)

Smoking & Insufficient physical activity 99 (6.3) 97 (6.5) 196 (6.4)

Non-adherence to Mediterranean dietary pattern & Insufficient physical activity
& Smoking

465 (29.4) 405 (27.3) 870 (28.4)
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Table 2 Baseline characteristics at cluster and individual levels of randomised groups: usual care (control) and EIRA intervention
(Continued)

Usual care EIRA
Intervention

Total

Stage of change: smoking, n (%)

Precontemplation 398 (25.2) 168 (11.3) 566 (18.5) 4.1

Contemplation 196 (12.4) 163 (11.0) 359 (11.7)

Preparation 66 (4.2) 170 (11.5) 236 (7.7)

Action 13 (0.8) 35 (2.4) 48 (1.6)

Maintenance/Termination 885 (56.0) 841 (56.8) 1726 (56.4)

Stage of change: physical activity, n (%)

Precontemplation 643 (40.7%) 152 (10.3) 795 (26.0) 8.0

Contemplation 389 (24.6) 229 (15.5) 618 (20.2)

Preparation 204 (12.9) 516 (34.8) 720 (23.5)

Action 137 (8.7) 266 (18.0) 403 (13.2)

Maintenance/Termination 175 (11.1) 107 (7.2) 282 (9.2)

Stage of change: Mediterranean dietary pattern, n (%)

Precontemplation 554 (35.0) 98 (6.6) 652 (21.3) 7.8

Contemplation 295 (18.7) 220 (14.9) 515 (16.8)

Preparation 206 (13.0) 619 (41.8) 825 (26.9)

Action 179 (11.3) 244 (16.5) 423 (13.8)

Maintenance/Termination 318 (20.1) 89 (6.0) 407 (13.3)

Stages of change: Pre-action in any behaviour 1442 (91.2%) 1135 (76.6%) 2577 (84.1%) 7.9

Country of origin, n (%)

Spain 1479 (93.5) 1369 (92.4) 2848 (93.0) 0.9

Other countries 97 (6.1) 89 (6.0) 186 (6.1)

Education level, n (%)

Secondary or higher 888 (56.2) 820 (55.4) 1708 (55.8) 0.9

Primary or lower 684 (43.3) 641 (43.3) 1325 (43.3)

Employment status, n (%)

Employed 713 (45.1) 661 (44.6) 1374 (44.9) 1.0

Unemployed 141 (8.9) 145 (9.8) 286 (9.3)

Homemaker 194 (12.3) 174 (11.7) 368 (12.0)

Retired 431 (27.3) 371 (25.1) 802 (26.2)

Other (student or incapacity for work) 96 (6.1) 105 (7.1) 201 (6.6)

Civil Status, n (%)

Married or cohabiting 1055 (66.7) 1024 (69.1) 2079 (67.9) 0.8

Unmarried or single 520 (32.9) 437 (29.5) 957 (31.3)

Total cholesterol (mg/dl), median (IQR) 206 (179–
232)

203 (178–232) 204 (178–
232)

8.2

LDL cholesterol (mg/dl), median (IQR) 126 (105–
150)

124 (101–151) 125 (103–
150)

17.2

HDL cholesterol (mg/dl), median (IQR) 52 (43–62) 50 (43–60) 51 (43–61) 13.3

BMI (kg/m2), median (IQR) 28.4 (25.3–
32.4)

30.1 (24.5–34.0) 29.4 (25.8–
33.2)

1.1

COPD, n (%) 60 (3.8) 65 (4.4) 125 (4.1) 0.8

Hypertension, n (%) 610 (38.6) 587 (39.6) 1197 (39.1) 0.8

Diabetes, n(%) 323 (20.4) 277 (18.7) 600 (19.6) 0.5
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Appropriateness and acceptability
Table 5 shows response rates and results obtained from
the questionnaires administered to PHC professionals
and participants. Concerning PHC professionals, both
early and final appropriateness were perceived as moder-
ate (mean scores < 7). Professionals perceived lower early
appropriateness of the intervention targeting smoking
cessation than the interventions targeting other health
behaviours. In contrast, no differences were found in the
final perceived appropriateness of interventions targeting
the three health behaviours. For the three health

behaviours targeted, early perceived appropriateness was
higher than the final. Perceived early acceptability was
high (mean scores > 7), whereas final acceptability was
moderate (mean scores < 7). Results related to accept-
ability were comparable with appropriateness, but in this
case, final acceptability was lowest for the smoking ces-
sation intervention. Concerning the results obtained in
the participants, acceptability was high (mean scores >
8), with no differences observed between initial and final
perception. Perceived appropriateness was moderate,
with the initial perception worse than the final.

Table 3 Effect of the EIRA intervention or usual care on positive change and quantification of overall impact of intervention

Outcomes EIRA
intervention, n/
N (%)

Usual care,
n/N (%)

NNC
(95% CI)

Unadjusted
OR (95% CI)

P
value

Adjusted*
OR (95% CI)

P
value

Adjusted†
OR (95% CI)

P
value

1 Positive change in two or
three behaviours

215/1481 (14.5) 141/1581
(8.9)

18 (12.7
to 30.1)

1.75 (1.30 to
2.36)

<
0.001

1.82 (1.19 to
2.77)

0.005 1.70 (1.09 to
2.63)

0.018

2 Positive change in any
behaviour

810/1481 (54.7) 693/1581
(43.8)

10 (7.0 to
13.6)

1.55 (1.32 to
1.81)

<
0.001

1.60 (1.14 to
2.25)

0.006 1.48 (1.05 to
2.10)

0.027

3 Positive change in
smoking behaviour

158/638 (24.8) 126/697
(18.1)

15 (9.0 to
43.8)

1.40 (1.04 to
1.89)

0.028 1.37 (0.93 to
2.01)

0.111 1.30 (0.89 to
2.03)

0.165

4 Positive change in physical
activity behaviour

372/1345 (27.7) 351/1448
(24.2)

30 (15.0
to 609.9)

1.17 (0.98 to
1.41)

0.088 1.23 (0.79 to
1.92)

0.362 1.07 (0.74 to
1.54)

0.737

5 Positive change in diet
behaviour

442/1384 (31.9) 317/1482
(21.4)

10 (7.3 to
13.7)

1.75 (1.45 to
2.11)

<
0.001

1.83 (1.26 to
2.66)

0.002 1.87 (1.30 to
2.68)

0.001

NNC, Number needed for change; CI, Confidence interval; OR, Odds Ratio;
*Adjusted for cluster effect. Intracluster correlation coefficient was for outcome 1, 0.040 (95% CI 0.016 to 0.094); for outcome 2, 0.042 (95% CI 0.021 to 0.080); for
outcome 3, 0.027 (95% CI 0.009 to 0.087); for outcome 4, 0.072 (95% CI 0.038 to 0.132), and for outcome 5, 0.047 (95% CI 0.024 to 0.093)
†Adjusted for cluster effect and variables at participant level and at cluster level: average age of health care professionals, average time (years) working in the same
PHC centre, and PHC training centre (yes/no) and variables at participant level: baseline stage of change, age, and sex, co-occurrence of unhealthy behaviours,
education level, employment situation of participant
Overall impact factor [51]

Target behaviour Proportion
at riska

Efficacy EIRA
intervention or
usual careb

Individual
impact factorc

Impact factor
on participantsd

Impact factor on
the populatione

EIRA intervention

Smoking 0.431 0.248 0.11 0.66 0.43

Insufficient physical activity 0.908 0.277 0.25

Non-adherence to Mediterranean dietary pattern 0.935 0.319 0.30

Usual care

Smoking 0.441 0.181 0.08 0.50 0.37

Insufficient physical activity 0.916 0.242 0.22

Non-adherence to Mediterranean dietary pattern 0.937 0.214 0.20

Table 2 Baseline characteristics at cluster and individual levels of randomised groups: usual care (control) and EIRA intervention
(Continued)

Usual care EIRA
Intervention

Total

Health-related quality of life by the EQ-5D index, median (IQR) 0.80 (0.71–
1.00)

0.79 (0.70–1.00) 0.79 (0.70–
1.00)

1.5

SD, standard deviation, IQR, interquartile range; LDL, low-density lipoprotein cholesterol; HDL, high-density lipoprotein; BMI, Body mass index; COPD, Chronic
Obstructive Pulmonary Disease
*scores were standardised at 10 points, the higher the score the higher the characteristic grade, except in “stress/chaos” where the higher the score the lower
the grade
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Table 4 Description of multivariable models

Target behaviours Smoking Insufficient
physical activity

Non-adherence
to
Mediterranean
dietary pattern

Any of the
three
behaviours*

Two or three
behaviours*

OR (95%
CI)

P
value

OR (95%
CI)

P
value

OR (95%
CI)

P
value

OR (95%
CI)

P
value

OR (95%
CI)

P
value

Outcomes

Positive change in two or three behaviours 1.70 (1.09
to 2.63)

0.018

Positive change in any behaviour 1.48 (1.05
to 2.10)

0.027

Positive change in smoking behaviour 1.30 (0.89
to 2.03)

0.165

Positive change in physical activity behaviour 1.07 (0.74
to 1.54)

0.737

Positive change in diet behaviour 1.87 (1.30
to 2.68)

0.001

Variables at cluster level

Average age of healthcare professionals 0.99 (0.96
to 1.03)

0.727 1.01 (0.98
to 1.05)

0.545 0.99 (0.96
to 1.02)

0.452 1.00 (0.96
to 1.03)

0.788 1.00 (0.96
to 1.04)

0.833

Average time (years) working in the same PHC
centre

0.96 (0.92
to 1.02)

0.189 0.99 (0.94
to 1.05)

0.842 0.97 (0.93
to 1.02)

0.313 0.98 (0.93
to 1.03)

0.355 0.96 (0.90
to 1.02)

0.158

Training centre for PHC professionals (yes vs. no) 1.29 (0.82
to 2.03)

0.264 0.56 (0.37
to 0.86)

0.008 1.62 (1.08
to 2.43)

0.019 0.97 (0.65
to 1.44)

0.867 1.03 (0.63
to 1.67)

0.909

Variables at participant level

Age (years) 1.00 (0.97
to 1.03)

0.988 0.99 (0.98
to 1.01)

0.401 1.00 (0.99
to 1.02)

0.750 1.00 (0.99
to 1.02)

0.873 0.99 (0.97
to 1.02)

0.616

Female vs. male 0.88 (0.61
to 1.26)

0.480 1.01 (0.83
to 1.23)

0.945 1.16 (0.95
to 1.42)

0.153 1.05 (0.88
to 1.26)

0.563 1.02 (0.77
to 1.36)

0.892

Stage of change

- Precontemplation 1.00 1.00 1.00 1.08 (0.87
to 1.34)

0.472 0.93 (0.64
to 1.34)

0.693

- Contemplation 1.09 (0.68
to 1.75)

0.723 1.19 (0.90
to 1.59)

0.229 1.21 (0.86
to 1.71)

0.282 1.16 (0.94
to 1.42)

0.168 1.29 (0.92
to 1.81)

0.137

- Preparation 1.57 (0.97
to 2.53)

0.065 1.26 (0.93
to 1.70)

0.134 1.13 (0.81
to 1.57)

0.487 1.30 (1.06
to 1.60)

0.013 1.19 (0.86
to 1.65)

0.285

- Action, maintenance or termination 2.53 (1.19
to 5.38)

0.016 0.81 (0.58
to 1.14)

0.235 1.02 (0.74
to 1.41)

0.906 1.07 (0.80
to 1.43)

0.639 0.90 (0.59
to 1.39)

0.638

Co-occurrence of unhealthy behaviours

- Non-adherence to Mediterranean dietary pattern
& insufficient physical activity & smoking

1.00 1.00 1.00 1.00 1.00

- Non-adherence to Mediterranean dietary pattern
& insufficient physical activity

1.08 (0.85
to 1.37)

0.543 1.28 (1.00
to 1.64)

0.049 0.82 (0.62
to 1.09)

0.181 0.61 (0.38
to 0.98)

0.040

- Non-adherence to Mediterranean dietary pattern
& smoking

1.01 (0.65
to 1.56)

0.962 1.33 (0.90
to 1.94)

0.150 0.82 (0.57
to 1.18)

0.292 0.86 (0.49
to 1.49)

0.582

- Smoking & insufficient physical activity 0.97 (0.60
to 1.57)

0.902 1.02 (0.67
to 1.57)

0.912 1.01 (0.69
to 1.49)

0.946 0.89 (0.50
to 1.61)

0.709

Education level

- Secondary or higher education 1.00 1.00 1.00 1.00 1.00

- Primary or lower education 0.98 (0.68
to 1.41)

0.905 1.12 (0.89
to 1.39)

0.339 0.91 (0.73
to 1.13)

0.390 1.00 (0.82
to 1.20)

0.967 1.02 (0.74
to 1.39)

0.924

Employment situation

- Employed 1.00 1.00 1.00 1.00
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Feasibility
Consent rate was 82.0% (range by PHC centre 43.5–
100.0%) and recruitment rate was 65.5% (range 36.2–
98.6%). To recruit 1481 participants, 2262 people were
invited to participate, a ratio of two offers per one re-
cruit. Intervention uptake was 89.5% (range 76.8–
100.0%) and completion rate 74.7% (range 56.5–91.4%).

Fidelity of the planned intervention
The individual approach to promote physical activity BC
had the highest fidelity (52.2%) and the community ap-
proach the lowest (19.1%) (see Table 6). The total per-
centage of all approaches with fidelity ≥50% was 16.7%.
This value ranged from 0 in two centres (H and M) to
83.3 in centre G.

Determinants of implementation effectiveness/success
A total of 27 CFIR constructs emerged in the focus
groups, and no new code was identified from the data.
Eight constructs distinguished between high and low im-
plementation. Six other constructs were not distinguish-
ing, but they positively or negatively influenced the
implementation in most PHC centres. Table 6 shows
these 14 constructs and their ratings for each PHC
centre. Details of the most salient constructs are de-
scribed below. Table 7 shows representative quotes from
PHC professionals for all these constructs. For the other
CFIR constructs, no sufficient data emerged to assess
their influence on implementation. Supplementary file 3
provides detailed descriptions of ratings and correlations
of the 27 constructs, with intervention fidelity for each
approach.
Needs and Resources of Those Served by the Organisa-

tion was a weakly distinguishing construct of fidelity of
the individual approach to dietary BC (rho = − 0.866; P =
0.058) and the community approach (rho = 0.686; P =
0.058). PHC professionals expressed that participants did
not feel the need to assume their self-care. They also felt
that their expectations were closer to “miracle diets”
than following a set of guidelines to make their diet

healthier. Some comments pointed to a lack of resources
in the community to carry out physical activity pro-
grams. Nevertheless, there was also positive feedback on
patients’ satisfaction with the intervention. Culture
weakly distinguished between high and low fidelity of
the individual approach to promote physical activity BC
(rho = 0.866; P = 0.058). Positive statements highlighted
the culture of continuous innovation at the PHC centre,
while negative statements indicated a reluctance to
change and implement new practices. Relative priority
was identified as a distinguishing construct with high
and low intervention fidelity, strong for the individual
approach in promoting physical activity BC (rho = 0.833;
P = 0.039) and weak in promoting dietary BC (rho =
0.802; P = 0.055). This construct emerged in six PHC
centres. Some professionals argued that the EIRA inter-
vention was considered a low priority compared to more
immediate activities such as acute health care. In con-
trast, professionals from PHC centres where the inter-
vention fidelity was greater (for example, PHC centre A)
stated that they believed it was crucial to implement this
kind of interventions in PHC. Leadership engagement
was strongly inversely correlated with the intervention
fidelity of the group approach (rho = − 1.000; P = 0.010).
This construct only emerged in three PHC centres. The
influence was negative in two PHC centres, but the
centre with the best intervention fidelity showed the
strongest negative influence of the construct. The pro-
fessionals of these PHC centres stated that the managers’
commitment, participation, and accountability did not
facilitate the intervention. Available resources strongly
distinguished between low and high fidelity of the indi-
vidual approach to promote smoking cessation (rho =
0.667; P = 0.050) and weakly in the community approach
(rho = 0.588; P = 0.096). This construct had a weak posi-
tive influence in only one centre (PHC centre G); in the
remaining PHC centres, the influence was negative.
Most comments from professionals were related to the
lack of time and physical space to carry out the interven-
tion. Positive comments reported that this kind of

Table 4 Description of multivariable models (Continued)

Target behaviours Smoking Insufficient
physical activity

Non-adherence
to
Mediterranean
dietary pattern

Any of the
three
behaviours*

Two or three
behaviours*

OR (95%
CI)

P
value

OR (95%
CI)

P
value

OR (95%
CI)

P
value

OR (95%
CI)

P
value

OR (95%
CI)

P
value

- Unemployed 0.53 (0.25
to 1.13)

0.098 1.00 (0.71
to 1.41)

0.981 0.88 (0.60
to 1.30)

0.533 0.85 (0.63
to 1.16)

0.304 0.69 (0.39
to 1.23)

0.210

- Other situations 1.02 (0.68
to 1.54)

0.907 1.02 (0.79
to 1.31)

0.900 1.12 (0.85
to 1.46)

0.421 1.06 (0.85
to 1.34)

0.600 1.03 (0.71
to 1.49)

0.888

OR, Odds ratio
*In these models, each state of change was considered as a variable with possible values of 0, 0.33, 0.66 and 1 according to the participant was in this state for
none, one, two or all three behaviours
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activities had already been integrated and that the PHC
centre already allocated resources to do so, especially
time. Access to Knowledge & Information was correlated
with intervention fidelity, strongly in individual ap-
proaches to promote smoking cessation (rho = 0.853;
P = 0.003) and physical activity BC (rho = 0.780; P =
0.013). This construct emerged in nine PHC centres,
and it had a weak positive influence only in one centre
(PHC centre A). The PHC centre with the lowest inter-
vention fidelity was the centre where the most strongly
negative influence (PHC centre H). Most professionals
emphasized the lack of practicality and the challenges
encountered about the online training in motivational
interviewing. However, the in-person group feedback
sessions were positively evaluated. Formally appointed
internal implementation leaders weakly distinguished
between low and high fidelity of group or community
approaches (rho = 0.741; P = 0.092). It emerged in six
PHC centres, and the three centres with the lowest fidel-
ity percentages in these approaches had a weak negative
influence. The negative comments mainly pointed at the

lack of an internal leader to implement the EIRA inter-
vention. Reflecting and Evaluating weakly distinguished
between high and low fidelity of the individual approach
to promote physical activity BC (rho = 0.759; P = 0.080).
Only one PHC centre showed a weak negative influence
of this construct. Professionals reported that they had
not collectively and systematically addressed the devel-
opment of the implementation of the intervention. They
also highlighted the usefulness of newsletters reporting
on the development of the intervention.
Three non-distinguishing constructs showed an overall

positive influence: Intervention source, Adaptability and
External Change Agents. The EIRA intervention was per-
ceived as internally developed, and PHC professionals
acknowledged that PHC researchers had developed the
intervention. Most PHC professionals considered that
the EIRA intervention was adaptable. PHC professionals
highlighted the advantages of a non-rigid protocol that
could be adapted to the context and needs of partici-
pants. However, there were some negative statements re-
garding the complex adaptation of the Mediterranean

Table 5 Description of early and final appropriateness and acceptability of the EIRA intervention as perceived by Primary Health
Care professionals and participants. Values are mean (standard deviation). Minimum score, 0; maximum score, 10

Target behaviours

PHC professionals
Response rates
Early 64.5% (162/251)
Final 27.9% (70/251)

Smoking Insufficient physical activity Non-adherence to Mediterranean dietary pattern P value†

Appropriateness (3 items) n = 162

Early 6.5 (1.76) 6.7 (1.77) 6.8 (1.79) 0.003

Final 5.8 (2.03) 6.1 (2.01) 6.2 (2.17) 0.099

P value* 0.009 0.024 0.030

Acceptability (5 items) n = 70

Early 7.3 (1.50) 7.5 (1.26) 7.6 (1.29) < 0.001

Final 5.8 (1.83) 6.3 (1.67) 6.3 (1.76) 0.010

P value* < 0.001 < 0.001 < 0.001

Participants
Response rates
Early 17.9% (237/1325)
Final 59.5% (788/1325)

Appropriateness (5 items) n = 237

Early 6.9 (1.41)

Final 7.2 (1.82)

P value* 0.020

Acceptability (2 items) n = 788

Early 8.1 (0.97)

Final 8.2 (1.41)

P value* 0.307

PHC, Primary Health Care
*Student’s t-test
†ANOVA
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dietary pattern in cultural contexts where another diet-
ary pattern predominated. PHC professionals empha-
sized the engagement of the facilitators (members of the
research team) and their role in implementing the
intervention.
The remaining three non-distinguishing constructs

showed an overall negative influence: Complexity, Exter-
nal Policy & Incentives and Structural Characteristics.
PHC professionals highlighted the difficulty of simultan-
eously approaching two or three health behaviours and
conveyed a preference for tackling BC individually. Some
comments related to job allocation policies, particularly
regarding nurses with a long history of hospital care ap-
plying for PHC jobs without prior training for this
healthcare setting. Lack of alignment of the intervention
with the organisation’s objectives was identified as a bar-
rier. PHC professionals noted that their organisation
prioritised curative versus preventive and health promo-
tion care. Most statements mentioned a lack of continu-
ity of the workforce. One of the PHC centres attributed
a positive value to the small size of the PHC team, which
facilitated the implementation of the intervention.

Discussion
The EIRA study was designed to determine the effective-
ness of a MHBC primary care intervention and its im-
plementation strategy. Results indicate that the
intervention was more effective and had a higher impact
in promoting MHBC than usual care at 12-month
follow-up in people aged 45 to 75. Among the three tar-
get behaviours, the intervention was more effective in
promoting dietary BC. About implementation outcomes,
adoption was moderate and wide variability was ob-
served between PHC centres. The EIRA intervention
was perceived as appropriate and acceptable by PHC
professionals and participants. The intervention was
feasible, the required number of participants was re-
cruited, and the percentage of losses was lower than an-
ticipated. However, the fidelity level of the planned
intervention was low, with only the individual approach
to promote physical activity BC exceeding 50%.
The EIRA study has several strengths. We intended to

develop a flexible intervention that could be adapted to
different PHC settings, and the intervention’s design was
based on the results of previous phases of the study.
Additionally, we used theoretical frameworks for the
study design, data collection, analysis, interpretation, and
evaluation. CFIR constructs were used as variables in in-
vestigating implementation outcomes, and we have been
able to provide explicit links between them to help bet-
ter understand intervention effects and implementation
barriers. However, several limitations exist. Baseline im-
balance and confounding bias can occur in cluster ran-
domised trials [33]. There were a higher proportion of

participants in pre-action stages in the control group
than in the intervention group, especially in the prepar-
ation stage. Since this imbalance might have contributed
to overestimating the effect of the intervention, we have
included the baseline stages of change in the logistic re-
gression models as covariates. However, there may be
unknown or unmeasured confounders for which statis-
tical analysis has been unable to adjust. To avoid this
bias, we could have used an independent recruiter
blinded to allocation. However, this hybrid trial is inher-
ently pragmatic since it was designed to evaluate the
feasibility of recruitment in the real practice of PHC pro-
fessionals. Furthermore, we have assessed the fidelity
outcome using an indirect measure based on adherence
to activities instead of on the professional’s skills to carry
them out, which might underrepresent true fidelity.
However, the differential association with the CFIR con-
structs supported its discriminant validity.
In accordance with the current results, previous stud-

ies have demonstrated that MHBC interventions can
successfully promote small improvements in dietary and
physical activity behaviours and smoking cessation [6].
The dietary BC was more relevant and significant, in
agreement with other studies on MHBC interventions in
PHC settings and population-based studies [55, 56]. Al-
though different studies show that MHBC interventions
can slightly increase physical activity, the EIRA interven-
tion did not make statistically significant BC in physical
activity [6]. Fernald et al. [55] found that the MHBC
intervention was only effective in promoting physical ac-
tivity BC in two of the seven participating networks, and
Campbell et al. [56] did not observe any effect of the
intervention on this behaviour. In our study, the individ-
ual approach to promote physical activity BC had the
highest fidelity (52.2%). However, of all individual ap-
proaches, physical activity was particularly complemen-
ted by the community approach, which presented the
lowest fidelity (19.1%). We believe that this might ac-
count for the low effectiveness of the intervention in
changing this behaviour. No effect was observed regard-
ing smoking cessation. Since changes in smoking are
negatively associated with changes in other behaviours,
an individual health BC intervention might be more ad-
equate for smoking cessation [6].
Several factors have influenced the effectiveness of the

EIRA intervention compared to usual care. The training
centre status had a negative effect on physical BC. The
study by March et al. [10] found a negative association
between PHC training centres and health-promoting
community activities. Recently, PHC interventions to in-
crease physical activity have been integrated into usual
practice in Spain [41, 57], and non-training PHC centres
might have been more motivated to promote physical
activity BC. Additionally, the preparation stage appears

Zabaleta-del-Olmo et al. BMC Public Health         (2021) 21:2208 Page 16 of 22



Table 7 Representative quotes on the implementation of the EIRA intervention according to their negative or positive influence

CFIR Construct/Domain (Definition) Positive influence Negative influence

Intervention source/ Intervention
characteristics
(Perception of key stakeholders about whether
the intervention is externally or internally
developed)

“Well, the intervention has been designed by
the people that work in these issues, people in
primary care who I believe are working more
on these issues” (PHC centre M)

Adaptability/Intervention characteristics
(The degree to which an intervention can be
adapted, tailored, refined, or reinvented to meet
local needs)

“Because there was the flexible part where you
conduct the visit like, a bit following the needs
of the patients …” (PHC centre J)
“There was no strict protocol saying you have
to give the form, you must do this, so naturally,
we have adapted it to our own practice,
because there was no specific rule on how to
do it. I think we had this freedom and we have
delivered.” (PHC centre G)

I feel it was something recycled, that was
already there, and when people read it’s just
another leaflet, if it focused more on our
customs or our ways, maybe people would pay
more attention (PHC centre D)

Complexity/ Intervention characteristics
(Perceived difficulty of the intervention, reflected
by duration, scope, radicalness, disruptiveness,
centrality, and intricacy and number of steps
required to implement)

“If they had 3 problems (behaviours), for
instance, better stepwise, not everything in the
same session … For me it’s better stepwise.
Maybe 2, but 3 is complicated. If you are going
to introduce changes in food, I think it’s too
much change … “(PHC centre B)

Needs & Resources of Those Served by the
Organization/Outer setting (The extent to
which patient needs, as well as barriers and
facilitators to meet those needs, are accurately
known and prioritized by the organization)

I think for many patients this research has been
a push, they had set aside these things and
now they thought “this is the time!”. An
opportunity for them, and many are really
thankful. Because of personal reasons, for some
it has not been very successful, for others it has
been very beneficial, and they are very thankful,
and they explain this to me when I see them
again, some feel really happy about it. (PHC
centre I)

“I think people don’t want to take responsibility
for anything. And parents arrive to the
emergency room and say “I believe they have a
fever”. They have not even checked with the
thermometer! They don’t want responsibilities.
People don’t want, and if you don’t take
responsibility, how can you change attitude?
“(PHC centre A)
Yes, because they thought we would provide a
miracle diet just for them, and it was of course
impossible, what we did was general, explaining
types of diet, how to shop for food … For me,
when we prepared it I found it very practical,
but of course, many came with “but my
problem is, my problem is”, “for this specific
thing you have to see your EIRA nurse to get
this, this is a bit more general”, we explained
what to look for in the labels, the calories,
saturated fat and such, but naturally they
expected a form with the miracle. That was not
happening, what can you do. (PHC centre G)
“With respect to physical activity, the resources
of the Community were limited.” “There were no
resources.” “There were none. Only the Red
Cross for people over 65 years and for
something free of charge, not for profit, we had
little. Neighbourhood associations …” (PHC
centre K)

External Policy &Incentives/Outer setting
(A broad construct that includes external
strategies to spread interventions, including
policy and regulations (governmental or other
central entity), external mandates,
recommendations and guidelines, pay-for-
performance, organization, and public or bench-
mark reporting)

“… adapting to a different working method
seems easy but it’s not, because you have to
break habits that are difficult to change,
particularly from a certain age, where you have
another perspective of things” (PHC centre M)
“… at least most nursing staff comes from
workplaces very different from primary care,
they come at an age when it’s very difficult that
the years or the few years until retirement they
change” (PHC centre M)
“I think, perhaps, we are not supported by the
management, the preventive policy …”; “This
requires institutional policies from the start. But
this has not happened yet” (PHC centre B)

Structural characteristics/Inner setting
(The social architecture, age, maturity, and size
of an organization)

I believe that having a small team has helped
(PHC centre J)

The volatility of staff. You have a team and
suddenly half of them are not there anymore.
(PHC centre B)
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to promote change for any of the three behaviours stud-
ied. Previous research shows that people in a higher
stage for one behaviour are also more likely to be in a
higher stage for another behaviour [58]. Co-occurrence
of non-adherence to a Mediterranean dietary pattern
and insufficient physical activity explained dietary BC
more than any other combination of concurrent be-
haviours. In line with other studies [4], it was the
most prevalent health behaviour combination (56.4%
of the study population), which may have increased

its explanatory potential over the other three behav-
iour combinations. Dietary and physical activity be-
haviours are positively correlated, and while it has
been suggested that change in one behaviour facili-
tates change in the other [59, 60], in our study, the
concurrence of these unhealthy behaviours was nega-
tively related to MHBC. These results are consistent
with further MHBC research, which found that of the
two behaviours, only the diet improved [56]. These
inconsistencies highlight the need to generate more

Table 7 Representative quotes on the implementation of the EIRA intervention according to their negative or positive influence
(Continued)

CFIR Construct/Domain (Definition) Positive influence Negative influence

Culture/Inner setting
(Norms, values, and basic assumptions of a
given organisation)

“I believe this is not your average centre, above
the area, […] I believe that yes, always … in
trying new things” (PHC centre K)

The outlook needs to change [..] for managers,
for professionals, … (PHC centre B)

Relative priority/Inner setting
(Individuals’ shared perception of the
importance of the implementation within the
organization)

“… losing weight is more important than the
pharyngitis” (PHC centre “A”)
“I believe that a GP or a primary care nurse
should work on this half of their time” (PHC
centre “A”)

“There have been periods with a full agenda …
And other issues have been prioritized.” (PHC
centre “J”)
“I don’t think a project about this is a priority”
(PHC centre H)

Leadership engagement/Inner setting
(Commitment, involvement, and accountability
of leaders and managers with the
implementation)

The only preventive activity that I know the
director is involved in are vaccinations. And this
for me is the example, the administration needs
to organise, organise and offer the means to
implement. (PHC centre B)
I think that they should be involved, you know,
what we discussed, that to achieve something
it’s not only at our level, also for the managers
(PHC centre B)

Available resources/Inner setting
(The level of resources dedicated for
implementation and on-going operations, in-
cluding money, training, education, physical
space, and time)

For this to be feasible, we already said, we need
time, maybe we were already doing this, maybe
in other centres because of high demand could
not integrate these activities in their daily
practice. So this is the time needed (PHC centre
G)

“We need more space” (PHC centre K)
“We have too many patients, we are too willing,
we have too much material. What we lack is
time, that’s it, in short.” (PHC centre A)

Access to Knowledge & Information/Inner
setting
(Ease of access to digestible information and
knowledge about the intervention and how to
incorporate it into work tasks)

And yet, the two PBI sessions (in-person group
feedback session), maybe then I don’t know, us
discussing, being there even discussing
something among us, because at home on
your own you go over it time and time again
… But when you are with other people and
discuss it, maybe others see what you don’t see,
or you say “maybe not, I thought it was perfect
and the reality is it can improve”. (PHC centre J)

Yes, I mean, there were two trainings. One face
to face, which was good because you could
interact, yes, and then it’s true that people were
rather unhappy with the online interview
course, people didn’t like it. We did not like it, it
was not useful, … (PHC centre G)

Formally appointed internal implementation
leaders/Process
(Individuals from within the organization who
have been formally appointed with
responsibility for implementing an intervention
as coordinator, project manager, team leader, or
other similar role)

“There is always somebody appointed to lead,
isn’t it? That’s my experience, anyhow. So that
nobody can say …”; (PHC centre A)

In the community commission, where I was, it
helped a bit in connecting with other people, I
used to call, … and, I don’t remember anybody
leading, more as a team. I really don’t remember
who the leader was. Well, then, it has worked,
but I really don’t think it’s because of the
leadership. (PHC centre H)

External change agents/Process
(Individuals who are affiliated with an outside
entity who formally influence or facilitate
intervention decisions in a desirable direction)

“thanks to your help, well, we have been able
to do it” (PHC centre D)

Reflecting & evaluating/Process
(Quantitative and qualitative feedback about the
progress and quality of implementation
accompanied with regular personal and team
debriefing about progress and experience)

And what you used to send, the bulletins, were
also very useful. (PHC centre I)

Well, maybe the sessions, when there was a
session just for EIRA, we asked “do you have any
issue to discuss? No, well...”, then each of us
tends to their business (PHC centre J)
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evidence on predictors of coaction in MHBC inter-
ventions [61, 62].
Very little was found in the literature on the imple-

mentation of MHBC interventions in PHC. The results
of the implementation of the EIRA study agree with the
results observed by Martinez et al. [63], stating that
Intervention Source and Reflecting and Evaluating are
CFIR constructs related to implementation success.
Similarly, both studies found that some constructs such
as Complexity, External Policy and Incentives, and Struc-
tural characteristics were not associated with implemen-
tation success, perhaps because they negatively
influenced all PHC centres. In this study, the influence
of some of these constructs even determined the drop-
out of a PHC centre. However, the current study’s find-
ings do not support that Adaptability does not positively
influence any PHC centres. On the other hand, we found
several determinants associated with implementation
success such as Relative Priority, Available Resources,
Leadership engagement, and Culture that Martinez et al.
[63] did not identify. Available resources are a commonly
perceived barrier by PHC professionals to the integration
of health promotion activities into daily practice [11, 63].
Leadership Engagement was negatively correlated with
the intervention fidelity of the group approach, i.e., less
Leadership Engagement more intervention fidelity, prob-
ably because the predominance of a laissez-faire leader-
ship style leaves a significant degree of participation and
responsibility in organisational decision-making to pro-
fessionals [64]. Leadership profoundly influences any or-
ganisation’s culture [65], which might explain why the
Culture construct also emerged as a distinguishing
construct.
The findings of this study agree with the approach

proposed by Prochaska [62] and highlight implications
for the integration of MHBC interventions in PHC set-
tings, and they can help to reach a greater understanding
of how MHBC interventions work in PHC settings. Fur-
thermore, healthcare services are currently facing the
difficult task of providing care due to limited resources
and unlimited demands, so priority setting and rationing
are applied. EIRA study shows that there are factors in
Spanish PHC closely related to these actions that have
hampered the MHBC intervention. For MHBC interven-
tions to succeed, their relative priority over other inter-
ventions needs to increase. However, the organisational
culture of current PHC services remains largely disease-
oriented rather than person-centred [66]. The readiness
of PHC services for the implementation of MHBC inter-
ventions requires resources and leadership. Evidence
points to the strong relationship between the adequacy
of an organisation’s resources and the adoption of in-
novative practices [67]. In addition, facilitative leadership
is essential to shift organisations toward a culture of

innovation [68]. Significantly, PHC professionals consid-
ered the implementation of the intervention complex,
mainly because they had to tackle three unhealthy be-
haviours at the same time. Unlike interventions aimed at
changing a single behaviour, the field of MBHC is still
relatively unknown. Therefore, it is essential to increase
efforts to improve the knowledge and dissemination of
MHBC interventions [61].
Further studies should elucidate the factors influencing

MHBC, such as life skills and social, cultural or environ-
mental factors, in order to generate evidence to create
and invest in resources that can modify them [61]. Coac-
tion is also an aspect of MHBC on which research is
needed. It occurs when “taking effective action on one
behaviour increases the odds of taking effective action
on a second behaviour” and reflects behaviours that
change together and increases the impact of MHBC in-
terventions [62]. Finally, incorporating MHBC interven-
tions in PHC settings is a significant challenge.
Implementation research can advance understanding of
factors that facilitate or hinder the implementation of
MHBC interventions and provide evidence about the ef-
fectiveness of different implementation strategies [69].

Conclusions
In summary, progress in the MHBC field could improve
the prevention and management of NCDs, and PHC can
play an essential role in achieving it. However, research
conducted on MHBC interventions and their implemen-
tation in PHC settings remains insufficient. EIRA study
provides evidence about the effectiveness of an interven-
tion to promote MHBC and its implementation in PHC
setting. Results of the study will increase the knowledge
about which implementation strategies are the most
suitable in the context of the PHC, helping a greater in-
tegration of MHBC interventions in the everyday prac-
tice of the PHC professionals.
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