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ABSTRACT ARTICLE HISTORY
Interventions addressing more than one health behaviour at a time could Received 28 November 2023
be an efficient way of intervening to manage chronic conditions. Within a Accepted 3 October 2024
systematic review of multiple health behaviour change (MBHC)

interventions, we identified key components of interventions in patients 5 o .

. . . | ystematic review; multiple
with Fhronlc condltlon_s, assgssed how they are linked to Fheory, health behaviour change;
behaviour change techniques implemented, and evaluated their impact chronic conditions op; health
on intervention effectiveness. Studies were identified by systematically behaviours; intervention
searching five electronic databases. Subgroup analyses and meta- components; ontologies
regressions were conducted to analyse the association between
intervention components and behavioural changes. In total, 61 studies
were included spanning different chronic conditions (e.g.,
cardiovascular conditions, type 2 diabetes). Most interventions sought
to change behaviours simultaneously (72%), often targeting the
‘physical activity, diet and smoking’ cluster of behaviours (33%), and
were not theory informed (55%). A total of 36 behaviour change
techniques were identified, most commonly goal setting behaviour and
self-monitoring of behaviour. Subgroup analyses indicated that MHBC
interventions delivered entirely face-to-face might not be as effective
for physical activity outcomes, and not using goal setting (behaviour)
might be more effective for smoking cessation outcomes. Meta-
regressions indicated that a longer intervention duration may work best
to achieve better physical activity outcomes. This review provides a
comprehensive understanding of interventions and contributes to the
field of MHBC by facilitating data-driven insights for future optimisation
and dissemination.
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Introduction

Noncommunicable diseases such as cardiovascular diseases, cancers, chronic respiratory diseases,
and diabetes, represent the primary causes of death globally (WHO, 2022). Behaviour change inter-
ventions can support individuals in preventing the development of these conditions or in managing
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risk factors successfully by targeting modifiable behaviours such as physical activity, diet, alcohol
consumption, smoking, and medication adherence (Michie, 2008).

In the context of behaviour change, multiple health behaviour change (MHBC) interventions refer
to those that aim to change more than one behaviour sequentially or simultaneously (Prochaska
et al,, 2008). These interventions are of particular interest due to the frequent co-occurrence (or clus-
tering) of multiple health risk behaviours (Geller et al., 2017; Prochaska & Prochaska, 2011; van Allen
et al., 2023). MHBC interventions can be a more synergistically effective way of intervening, where
the change of one health behaviour may act as a gateway for other behavioural changes (Presseau
et al,, 2013; Prochaska & Prochaska, 2011). For instance, having the successful experience of changing
one behaviour could increase one’s motivation or self-efficacy to change others (Prochaska et al.,
2008; Prochaska & Prochaska, 2011).

Despite the potential of MHBC interventions, and evidence from meta-analyses of randomised
trials demonstrating their effectiveness in achieving behaviour change (Duan et al., 2021; Silva
et al., 2024), limited research has examined their components and characteristics. Yet, to fully under-
stand how, why, in which context, and for whom interventions may be more effective, it is important
to not only assess their effectiveness, but to also identify their key components, such as their mode of
delivery (MoD), scheduling, source, use of techniques to promote behaviour change, and of theories
to inform the interventions development (Michie et al., 2011, 2020). Using existing taxonomies and
ontologies can provide a transparent and consistent way of describing interventions, providing a
shared and standardised language to describe the key components of behaviour change interven-
tions, which facilitates the way information extracted from multiple sources is organised and inte-
grated, enabling the comparison of findings across studies (Larsen et al., 2017).

Previous reviews of randomised trials in the context of chronic disease management have ident-
ified some components of MHBC interventions, and a few have analysed theirimpact on intervention
effectiveness (Alageel et al., 2017; Cradock et al., 2017; Duan et al., 2021). The Behaviour Change
Techniques (BCTs) Taxonomy (Michie et al., 2013) was used in two of these reviews to describe
the interventions’ ‘active ingredients’ (e.g., Alageel et al., 2017; Cradock et al., 2017). In doing so,
Cradock et al. (2017) found the BCTs instruction on how to perform a behaviour, behavioural prac-
tice/rehearsal, demonstration of the behaviour and action planning to be associated with improved
glycaemic control (reduction in HbA1c), whereas Alageel et al. (2017) found review of behaviour
goals to be associated with worse blood pressure outcomes and action planning with greater
weight loss. To assess the use of theory to inform intervention development, the Theory Coding
Scheme (Michie & Prestwich, 2010) was also employed in these studies. Specifically, Alageel et al.
(2017) found that studies that reported using a theory-informed approach led to increased
weight and serum total cholesterol outcomes, and Cradock et al. (2017) did not find sufficient
studies reporting using a theory to conduct further analyses. While Duan et al. (2021) did not use
ontologies or taxonomies to inform their data extraction, they assessed the impact of a theory-
driven approach to the design and development of eHealth interventions, showing interventions
informed by theory resulted in more effective physical activity outcomes, but not diet-related out-
comes. Regarding the MoD, scheduling and source of interventions, although these reviews
looked into some aspects of these components, none used ontologies or taxonomies for their report-
ing. Nevertheless, Duan et al. (2021) found that in the context of eHealth, using text messages or
telephone counselling achieved better diet-related outcomes when compared to web-based inter-
ventions, and that intervention duration had no effect on either physical activity or diet-related out-
comes. Further, Cradock et al. (2017) found that interventions with supervised physical activity,
delivered in a group format, with an exercise physiologist or a dietitian, and with greater frequency
and intensity, were more effective for reduction in HbA1c. Alageel et al. (2017) found no association
between the number of sessions and intervention duration and clinical outcomes. Overall, while
components of MHBC interventions have been explored in some contexts, few reviews have
assessed their impact on behavioural outcomes (e.g., diet and physical activity on eHealth interven-
tions, Duan et al., 2021), and none have used established ontologies and taxonomies to
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systematically inform the data extraction process regarding the various aspects of intervention
components (e.g., MoD, scheduling), nor have they established connections among these.

Conducting in-depth analyses of the effectiveness and key components in rigorously evaluated
MHBC interventions can help to clarify not only whether targeting more than one behaviour is
advised, but also, which specific components are associated with greater effectiveness to inform
future optimisation. However, very few reviews of MHBC in the context of chronic disease manage-
ment have looked at intervention components and analysed their impact on intervention effective-
ness (Alageel et al, 2017; Cradock et al, 2017; Duan et al., 2021), particularly on behavioural
outcomes (Duan et al., 2021). Moreover, only two reviews have used existing taxonomies to guide
their data extraction process, and these have only done so for BCTs and theory usage (Alageel
et al.,, 2017; Cradock et al,, 2017).

Responding to the lack of systematic reviews assessing the effectiveness of MHBC interventions in
individuals with chronic conditions with a focus on behaviour change as the outcome of interest, we
conducted a systematic review that assessed the overall effectiveness of these interventions in chan-
ging health-related behaviours in the context of chronic disease management (Silva et al., 2024).
Here, we aim to comprehensively identify and describe the key components of the interventions
identified in the review using available classification systems (i.e., setting, MoD, source, scheduling,
theory usage, and BCTs usage) and how are they linked, and to assess their association with behav-
ioural outcomes.

Methods

This study is a complementary analysis to a review conducted and reported in Silva et al. (2024). The
review adhered to the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)
and was registered in PROSPERO (CRD42022327085) and Open Science Framework (https://osf.io/
58ue6/ and https://osf.io/hr7u3).

Data sources and search strategy

In November 2023, we applied a pre-specified search strategy to five electronic databases (Web of
Science, PubMed, CINAHL, EMBASE and Cochrane) to identify existing interventions targeting more
than one health-related behaviours of individuals with chronic conditions (i.e., MHBC interventions).
Three sets of search terms were used that represented the population of interest (i.e., individuals
with chronic conditions), the type of intervention (i.e,, MHBC interventions), and the study design
(i.e., randomised trials).

To complement this search, previous reviews of MHBC interventions were also identified (namely,
Alageel et al., 2017; Cradock et al., 2017; Duan et al., 2021; Minian et al., 2020, Prochaska & Prochaska,
2011, Spark et al., 2013), and their included studies were assessed for eligibility.

See table 1 of supplementary material 1 for complete search strategy information.

Inclusion/Exclusion criteria

To be included in the review, studies had to report randomised trials of interventions aiming to
change more than one health-related behaviour in adults with at least one physical chronic con-
dition. Chronic conditions were identified after conducting the searches by assessing if the con-
ditions in each paper met our criteria of being a physical disease with a long duration, requiring
continuous medical care and that leads to some form of functional impairment (Bernell &
Howard, 2016, Sutton et al., 2016).

Interventions had to target two or more behavioural domains (e.g., diet and physical activity) to
be considered a MHBC intervention.
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Any type of comparison group was considered for the narrative review (e.g., usual care, minimal
intervention). However, to be included in the meta-analyses we only considered studies with control
groups receiving no intervention, receiving usual care only or minimal interventions.

In terms of outcomes, at least two behavioural domains had to be assessed.

Also, studies had to be published in peer-reviewed journals and written in English. Studies
without available full-texts, conference proceedings and protocols were excluded.

Study selection

RAYYAN was used to aggregate all identified records and duplicates were first removed. An indepen-
dent assessment was made at both abstract and full-text screening stages for 20% of studies by two
authors (CCS and MM), with discrepancies being resolved through discussion with a third reviewer
(MMM).

Reasons for exclusion recorded at the full-text stage included: (i) not being a randomised trial, (ii)
not being a behavioural intervention, (iii) behavioural intervention not targeting multiple beha-
viours, (iv) participants not having a physical chronic condition, (v) participants not being adults,
(vi) not having more than one behavioural outcome of interest, (vii) study not being published in
English, and (viii) not being able to obtain full-text.

Data extraction

To develop a standardised data extraction form in Microsoft Excel, existing classification systems (i.e.,
ontologies and taxonomies) were consulted, and relevant aspects related to the context of multiple
behaviour change were incorporated. The final form covered information regarding study details,
sample details, setting, intervention characteristics, MoD, source, scheduling, theory usage, behav-
iour change techniques usage, and statistical information. Each of this information was extracted
for all intervention and comparison/ control groups separately. See Table 1 for complete data for
extraction and coding information.

Data extraction was performed in full by one author (CCS) and 20% was extracted independently
by a second author (PS), with disparities being resolved through joined discussion. Inter-rater
reliability was calculated using Cohen'’s kappa for data extraction, except for behaviour change tech-
niques (BCTs) codification, for which the PABAK measure was used due to being identified as the
most appropriate way to measure intercoder reliability for this task (Abraham et al., 2015).

The information extracted was obtained from data provided in the studies and protocols, and no
scholars were contacted for additional data.

Quality assessment

The validated tool Cochrane Risk of Bias (RoB) 2 for randomised controlled trials and for cluster-
randomised trials was used to assess the methodological quality of the included studies (Sterne
et al.,, 2019).

The tool assesses five domains for randomised controlled trials (bias arising from the randomis-
ation process, bias due to deviations from intended interventions, bias due to missing outcome data,
bias in measurement of the outcome, and bias in selection of the reported result), with an additional
domain for cluster-randomised trials (identification/ recruitment bias). The domains include signal-
ling questions that feed algorithms to score them as ‘low risk’, ‘some concerns’ or ‘high risk’, and
these scores are then mapped into an overall risk of bias judgement.

Two authors independently assessed the methodological quality and risk of bias, with disagree-
ments being discussed with a third author. Inter-rater reliability was calculated using Cohen’s kappa.
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Table 1. Data extraction form.

Data extracted Coding rules
Study details
Authors
Year of Publication
Study Design E.g., Cluster-randomised trial
Sample details
Type of condition of participants E.g., type 2 diabetes
Mean age of participants In years
Sex of participants Percentage of females
Setting — Two items were used from the Intervention Setting Ontology v1 (Norris et al., 2020):
Country where the intervention was based As stated by the authors
Site of intervention As stated by the authors
Intervention characteristics
Intervention and control groups’ designations As stated by the authors
Behaviours targeted by the intervention As stated by the authors
Type of MHBC intervention Sequential, Simultaneous or Unclear
Type of intervention Behaviour change intervention only, Part of a larger trial or
Unclear
Type of control E.g., Usual care, different intervention
Mode of Delivery (MoD) - The following items from the Mode of Delivery Ontology (Marques et al., 2020) were used:
Human interactional MoD In person, At a distance, Both or Unclear
Printed material MoD Yes or No

If yes, excerpts were extracted from study and categorised
using the ontology’s labels at sub-level 2

Electronic MoD Yes or No
If yes, excerpts were extracted from study and categorised
using the ontology’s labels at sub-level 2

Visual informational MoD Yes or No

If yes, excerpts were extracted from study
Textual MoD Yes or No

If yes, excerpts were extracted from study
Individual-based MoD Yes, No or Unclear
Pair-based MoD Yes, No or Unclear
Group-based MoD Yes, No or Unclear
Uni-directional/ interactional MoD Uni-directional, Interactional, Both or Unclear
Synchronous/ asynchronous Synchronous, Asynchronous, Both or Unclear
Push/ pull Push, Pull, Both or Unclear
Gamification Yes or No

Source (interventionists) — The following items from the Intervention Source Ontology v3 (Norris et al., 2021):

Occupational role of source As stated by the authors
Number of people delivering intervention to each participant  As stated by the authors
Relatedness between source and the target As stated by the authors
Expertise of source As stated by the authors
Source’s role related to intervention Especially recruited, Within usual role or Unclear
Source involved in development of intervention Yes, No or Unclear
Payment model of source Yes, No or Unclear

Scheduling - The following items from the Preliminary Schedule Ontology v0 (consulted at OSF) were used:
Number of contacts
Number of behaviour change techniques (BCTs) used in the
intervention group and in the control group
Frequency of contacts
Frequency of delivery of a BCT
Overall duration of contacts Coded in weeks
Duration of each contact Coded in minutes
Theory usage - Extent to which behaviour change theories were used to inform intervention development coded using 4 items
from the Theory Coding Scheme (Michie & Prestwich, 2010):

Theory/model of behaviour mentioned Yes, No or Don’t know

If coded as yes, the name of theory/ies was indicated
Intervention based on single theory Yes, No, Don’t know or Not applicable if no intervention was

used

If coded as no, the number of theories used was indicated
Theory/predictors used to select recipients for the Yes, No, Don't know or Not applicable if no intervention was
intervention used)

(Continued)
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Table 1. Continued.

Data extracted Coding rules
Theory/predictors used to select/develop intervention Yes, No, Don’t know or Not applicable if no intervention was
techniques used)

Behaviour change techniques usage
BCTs used in the intervention and control group were Coded using the BCT taxonomy (Michie et al., 2013)
extracted

Information on which BCTs were used for each behaviour
Statistical information - The following information was extracted regarding each behavioural outcome provided by authors:

Protocol available Yes or No

Primary/ secondary outcome Primary, Secondary or Unclear
Type of measurement Objective or Subjective

Type of data Dichotomous or Continuous
Intended direction of effect Increase or Decrease

Interval between beginning of intervention and last follow-up  Coded as months

Interval between end of intervention and last follow-up

Sample size of intervention group and control group

Type of statistics used to calculate effect size

Effect size provided by authors (when available)

Effect size calculated Cohen’s d for continuous data and Risk Ratio for dichotomous
data

Human Behaviour Change Project (HBCP). (2021). Preliminary Schedule Ontology — 27.02.19. https://doi.org/10.17605/0SF.10/
H4SDY; Marques et al. (2020), Michie et al. (2013) and Norris et al. (2020, 2021).

Data synthesis

For the included studies, a synthesis of key aspects was provided narratively, as well as through fre-
quencies and percentages. This included information on study and sample details, setting, interven-
tion characteristics, MoD, source, scheduling, theory usage, and BCTs usage. Summary tables
containing this information were organised per condition.

In addition, mapping between specific intervention components was performed by linking BCTs
and theory usage, as well as linking BCTs to the behaviours targeted by the interventions, to detect
existing gaps and trends.

Meta-Regressions and subgroup analyses

Information on study and outcome selection for meta-analytic approaches, and methods and
results from the meta-analyses conducted can be found in Silva et al. (2024). Briefly, studies
were only included in the meta-analyses if they used what we considered a ‘true’ control group
(i.e., no intervention, usual care, delayed intervention, or minimal intervention), and provided
usable data to calculate effect sizes. Estimated effect sizes were calculated using Cohen'’s d for con-
tinuous outcomes and Risk Ratios for dichotomous outcomes (calculated considering a higher
value is a positive change, i.e., > 1), and respective 95% confidence intervals (Cls). The I? statistics
was used to explore the presence and extent of heterogeneity. To ensure higher comparability
across studies, analyses were separated based on the (i) type of behavioural outcome (physical
activity, sedentary behaviour, fruit and vegetable intake, fat intake, smoking cessation, alcohol
consumption, and medication adherence), (ii) type of measurement used (subjective or objective),
(iii) type of statistical data provided (continuous or dichotomous), and (iv) according to the follow-
up timepoints provided (at the end of intervention and at the latest follow-up available). Publi-
cation bias was assessed by using funnel plots to check for asymmetry and using the trim and
fill methods to identify potential missing studies. Sensitivity analyses were conducted if studies
in the analyses obtained a high overall risk of bias according to the RoB2 tool, the targeted beha-
viours of the interventions were unclear (e.g., using descriptions such as ‘lifestyle’), and/or used
extremely long follow-ups (e.g., 60 months).
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Subgroup analyses and meta-regressions were conducted when the outcome was reported in at
least 10 studies, i.e., for: physical activity subjective and continuous at the end of the intervention,
physical activity subjective and dichotomous at the end of the intervention, fat intake subjective
and continuous at the end of the intervention, and smoking cessation subjective and dichotomous
at the end of the intervention.

Subgroup analyses were conducted to investigate differential effects of categorical intervention
components on behavioural outcomes, and aimed to compare: (i) specific behavioural clusters ident-
ified as the most frequent in the included studies of this review (i.e., ‘diet, physical activity and
smoking’ vs other clusters, and ‘diet and physical activity’ vs other clusters); (ii) use of specific
MoD (i.e., intervention delivered entirely face to face vs other MoDs, intervention entirely delivered
through electronic MoD vs other MoDs, intervention delivered using a combination of in person and
at a distance human MoD vs other MoDs, and automated MoD only vs other MoDs); (iii) use of
specific sources to deliver interventions (i.e., healthcare professionals involved in intervention deliv-
ery vs other sources); (iv) theory usage (i.e., theory-based interventions vs not theory based); and v)
use of specific BCTs identified as the most frequently used to target the behavioural outcomes in this
review (i.e.,, using ‘1.1 goal setting (behaviour)’ vs not, using ‘1.2 problem solving’ vs not, and using ‘2.3
self-monitoring of behaviour’ vs not). Estimated effect sizes were calculated, and Q statistics to assess
between-study variability associated with potential intervention components.

Meta-regressions were performed to examine the association between the behavioural outcomes
and continuous intervention components: intervention duration (in weeks) and number of beha-
viours targeted by the interventions. Coefficient 8 was used to assess strength of association and
the adjusted R? was used to assess the proportion of heterogeneity accounted for by the variables.

All analyses were conducted using the Comprehensive Meta-Analysis (CMA) software (Brligge-
mann & Rajguru, 2022).

Results

Following deduplication and applying inclusion criteria at both screening stages, 25 studies were
included from the electronic searches. In addition, 36 studies were then identified by checking
the included studies of the following reviews: Spark et al. (2013), Alageel et al. (2017), Cradock
et al. (2017), Minian et al. (2020), and Duan et al. (2021). A total of 61 studies were included in
this review (see supplementary material 1 figure 1 for PRISMA flow chart and list 1 for list of included
studies).

For the complete list of reasons of excluded studies at the full-text screening stage, see table 2 of
supplementary material 1.

Sample, study and setting details

Of the 61 included studies, 40.98% related to cardiovascular diseases (k = 25), 24.59% to type 2 dia-
betes (k=15), 16.39% to hypertension (k=10), 11.48% to cancer (k=7), 4.92% to one or more
chronic conditions (k= 3), and 1.64% to multiple chronic conditions (k= 1). The average age of par-
ticipants was 58.55 years, and the percentage of females in all studies was 48.45%. Year of publi-
cation varied between 1994 and 2023 and the studies were conducted across 24 countries. See
table 1 of supplementary materials 2 for table with summary of study, sample and setting
information.

Intervention characteristics

From the MHBC interventions included, the number of targeted behaviours varied between two and
five, with an average of three. Of these, physical activity and diet were the most frequently targeted
behaviours (k=60 and k=56 respectively). As for the behavioural clusters targeted by the
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interventions, the most frequent ones were ‘physical activity, diet and smoking’ (k=20/61 studies,
32.79%) and ‘physical activity and diet’ (k=16/61, 26.23%).

When looking at the type of intervention being conducted, most were considered ‘behaviour
change interventions only’, i.e., focused solely on changing behaviours (k=53/61, 86.89%), a few
were ‘part of a larger trial’, i.e., a trial where behaviour change was only a small part of the overall
goal (k=7/61, 11.48%), or did not provide clear information and was deemed ‘unclear’ (k=1/61,
1.64%). Whereas most interventions aimed to change multiple behaviours simultaneously (k =46/
64 intervention groups, 71.88%), some aimed to change them sequentially (k=8/64, 12.50%).
However, some did not provide sufficient information to determine the sequence in which the beha-
viours were being targeted (k= 10/64, 15.63%).

Most studies had one intervention group and one comparison group, with three studies having
two intervention groups (Glasgow et al., 2012; Hyman et al., 2007; Liu et al., 2018), and one study
having one intervention group and two possible comparison groups (Swoboda et al., 2016). Most
control groups used standard/routine care as comparisons (k=27/61, 44.26%). See table 2 of sup-
plementary materials 2 for information on types of interventions and targeted behaviours.

Mode of delivery (MoD) of interventions

Most interventions were delivered in full, or at least in part, through a human MoD, either in person
(k =23/64 intervention groups, 35.94%) or at a distance (k = 15/64, 23.44%), while some used a com-
bination of both (k=18/64, 28.13%). Only eight interventions (12.5%) did not involve any contact
with an interventionist (e.g., automated messages).

Most intervention groups used some form of electronic MoD (k = 41/64, 64.06%), of which 18
combined this approach with in-person contact, the remaining 23 studies relied exclusively on
an electronic MoD. These included ‘call modes of delivery’ (k=22/64, 34.38%), which can be
further categorised into audio calls (k=18), video calls (k=1), messaging (k=2), and a combi-
nation of messaging and audio calls (k= 1). Additional MoDs included ‘website’ (k=15), ‘email’ (k
=3), ‘playable electronic storage’ (i.e., DVD/VCR video; k= 1), and combinations between these
modes (k=10). The percentage of electronic MoDs was highest in interventions targeting indi-
viduals with cancer or cancer survivors (k=5/7, 71,13%) and with cardiovascular diseases (k=
17/25, 68.00%).

Printed materials were used as a MoD in 30 intervention groups (k=30/64, 46.88%), including
printed publications such as booklets, manuals, leaflets, and others. The percentage of interventions
using printed materials was highest in those targeting individuals with one or more chronic con-
ditions (k =2/3, 66.67%) and with hypertension (k =6/12, 50.00%).

Most interventions were delivered in an individual-based format (k = 45/64, 70.31%), others were
a combination of individual- and group-based (k = 15/64, 23.44%), two were group-based only (k = 2/
64; 3.13%), one was individual- and pair-based (k= 1/64; 1.56%), and one was individual-, pair- and
group-based (k= 1/64; 1.56%).

Source of intervention

As for the interventionists, 35 interventions had at least one healthcare professional as the person
delivering the intervention (e.g., nurse, physician, nutritionist; k =35/64, 54.69%), 19 had other
types of interventionists (e.g., researchers, peers; k=19/64, 29.69%), and three studies did not
provide information regarding the individuals delivering the interventions (k = 3/64, 4.69%).

Schedule

A wide range of intervention duration was found, varying from one day only to 7.8 years. Most inter-
ventions lasted up to 6 months (k = 34/64, 53.13%; median = 26 weeks), for example in the context of
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cardiovascular diseases (k= 15/25, 60.00%). For type 2 diabetes, 11 interventions lasted up to a year
(k=11/16, 68.75%), and for hypertension half lasted between one year to two years (k=6/12;
50.00%). All interventions in the context of cancer management lasted less than a year (k=7/7; 1
to 43 weeks), and those targeting individuals with multiple conditions lasted up to a year (k=3/3;
8 to 52 weeks). Table 2 presents further information regarding the MoDs, source and scheduling
of interventions.

Use of theory

Out of the 64 intervention groups included, 35 had no mention of a theory being used for interven-
tion development (54.69%). In those that did mention theory use, 20 different theories were ident-
ified, with the most frequent ones being the Transtheoretical Model (TTM; Prochaska & DiClemente,
1982; k = 14/29, 48.27%) and Social Cognitive Theory (SCT; Bandura, 1986; k = 12/29, 41.38%). The TTM
was mostly used in interventions targeting individuals with hypertension (k=6), that aimed to
change ‘diet and physical activity’ or ‘diet, physical activity and smoking’ (k=4 each), and it was
used as a standalone theory in most studies (k=10). SCT was more frequent in studies in the
context of type 2 diabetes (k =6), when ‘diet and physical activity’ were the two behaviours being
targeted (k= 5), and it was mostly used in combination with other theories (k = 10). Table 3 provides
a summary of the theories used in each study.

Behaviour change techniques (BCTs) usage

For the intervention groups, the average number of BCTs identified across studies was four, ranging
from none to 13. The most identified BCTs were 1.7 goal setting behaviour (k = 45/64, 70.31%), 2.3 self-
monitoring of behaviour (k = 26/64, 40.63%), and 1.2 problem solving (k = 19/64, 29.69%).

Of the 36 different BCTs used in the intervention group, 28 were used to change physical
activity and diet, 18 to promote smoking cessation, 8 to reduce alcohol consumption and 16 to
increase medication adherence. Overall, six BCTs were used at least once to target each behav-
ioural domain (7.7 goal setting behaviour, 1.2 problem solving, 1.4 action planning, 2.2 feedback
on behaviour, 5.1 information about health consequences, and 10.4 social reward). Looking at the
studies individually, 21 (k=21/64; 32.81%) used the same BCTs across all of their targeted
behaviours.

Information on the specific behavioural targets of BCTs was not clear for all intervention groups
or behavioural domains, with 25 interventions having at least one technique that was unclear in
terms of the behaviour being targeted. Still, the BCT 1.7 goal setting behaviour was the most
used technique to promote change for all behavioural domains (k=39 for physical activity, k=
32 for diet, k=15 for smoking cessation, k =4 for alcohol consumption, and k =7 for medication
adherence).

Studies that reported using the TTM (k = 14) were frequently identified as using the BCTs 1.7 goal
setting behaviour (k=12/14), 12.5 adding objects to environment (k=6/14), and 1.3 goal setting
(outcome) and 2.3 self-monitoring of behaviour (k =5/14). Whereas studies that reported using the
SCT (k =12) were frequently identified as using the BCTs 1.7 goal setting behaviour (k=11/12), 1.2
problem solving (k=8/12), and 2.3 self-monitoring of behaviour (k=7/12).

Most studies did not provide detailed descriptions of their control groups, which limited the
codification of BCTs. BCTs were identified in 14 studies, ranging from one to five, and the most
frequent ones were 12.5 adding objects to environment (k=5) and 1.1 goal setting (behaviour; k
=5).

Table 4 presents a summary of BCTs used in each study and Table 5 provides an overview of links
between BCTs of the intervention groups and the behavioural domains targeted.

For data extraction in general, on average a moderate inter-rater reliability was obtained
(k =.716), and for coding of BCTs an excellent inter-rater reliability was obtained (PABAK =.948).
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Table 5. Links between behaviour change techniques and behavioural domains.

Physical Smoking Alcohol Medication
activity Diet cessation consumption adherence

1.1 Goal setting (behaviour)®
1.2 Problem solving®

1.3 Goal setting (outcome)

1.4 Action planning®

1.5 Review behaviour goal(s)

1.6 Discrepancy between current behaviour
and goal
1.7 Review outcome goal(s)

1.9 Commitment

2.1 Monitoring of behaviour by others
without feedback

2.2 Feedback on behaviour®

2.3 Self-monitoring of behaviour

2.4 Self-monitoring of outcome(s) of
behaviour
2.7 Feedback on outcome(s) of behaviour

3.1 Social support (unspecified)
3.2 Social support (practical)

3.3 Social support (emotional)

4.1 Instruction on how to perform the
behaviour

5.1 Information about health
consequences’

6.1 Demonstration of the behaviour

6.2 Social comparison

7.1 Prompts/cues

8.1 Behavioural practice/ rehearsal
8.2 Behaviour substitution

8.7 Graded tasks

9.1 Credible source

9.2 Pros and cons

10.3 Non-specific reward

10.4 Social reward®
10.7 Self-incentive

10.9 Self-reward
11.1 Pharmacological support
11.2 Reduce negative emotions

12.1 Restructuring the physical
environment
12.4 Distraction

12.5 Adding objects to the environment
13.2 Framing/reframing

Total number of different BCTs 28 28 18 8 16
BCTs used for all behavioural domains.

<X X X X
x X X X

>
>

XX X X X X X X X X X
XX X X X X X X X X X

Quality assessment

Most studies presented some concerns regarding their overall risk of bias for randomised controlled
trials (49.7%) and for cluster-randomised trials (73.3%). Risk of bias assessment for randomised con-
trolled trials and cluster-randomised trials are presented in figures 1 and 2 of supplementary
materials 2.

Meta-Analyses

Of the 61 studies, 43 were included in the meta-analyses. Silva et al. (2024) reported that analyses for
continuous data showed small to substantial positive effects of MHBC interventions on all
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behaviours (d=.081 to 2.003), except for smoking at the end of the intervention timepoint (d =
—.019). For dichotomous data, all analyses showed positive effects across all behaviours and time-
points (RR=1.006 to 2.247). Refer to tables 1 and 2 of supplementary materials 3 for a summary
of effects at the end of the intervention timepoint and the latest follow-up timepoint available
across behaviours. See figures 1 to 6 of supplementary materials 3 for plots of each behaviour.

In sum, the publication bias and sensitivity analyses revealed some asymmetry in the data across
various behaviours. The trim and fill methods generally identified a few potentially missing studies,
which led to slight but notable adjustments in the reported effect sizes. For instance, the trim and fill
analysis often reduced the effect sizes for physical activity, fruit and vegetable intake and smoking
cessation when missing studies were accounted for. Sensitivity analyses demonstrated that remov-
ing studies with a high risk of bias or those with unclear behavioural targets typically resulted in
modest changes in effect sizes. Specifically, removing high-risk studies generally increased effect
sizes for fat intake alcohol consumption, smoking cessation and medication adherence. In contrast,
the effects for physical activity and fruit and vegetable intake varied, with some analyses showing
increased effects and others showing decreases, depending on the specific outcome measure. See
figures 7 to 18 of supplementary materials 3 for plots.

Subgroup analyses

Physical activity

For subjective and continuous data, interventions targeting the cluster ‘diet, physical activity and
smoking’ (d=.24,C1=.16t0.31, k=8 vs.d=.125,Cl=—-.01 10 .26, k= 12; p =.16) or ‘diet and physical
activity’ (d=.25, Cl=—.02t0 .52, k=6 vs. d=.18, CI =.10 to .26, k= 14; p =.60) did not have statisti-
cally significant higher effects on physical activity levels than the ones targeting other clusters.

Regarding MoD, none of the approaches assessed were significantly more effective on physical
activity levels than interventions using other MoDs, i.e., those delivered entirely face to face (d
=.30, C1=.02 to .27, k=10 vs. d=.13, C1=.04 to .22, k=14; p=.08), entirely through electronic
means (d=.14, C1=.02 to .27, k=10 vs. d=.22, CI=.09 to .34, k=10; p=.41), combining face to
face with at a distance MoD (d=.12, CI=-.04 to .27, k=4 vs. d=.20, CI=.09 to .30, k=16; p
=.37), or using automated methods only (d=.25, CI=.05 to .46, k=3 vs. d=.16, Cl=.06 to .26, k
=17; p=41).

Interventions where healthcare professionals were involved in their delivery (d=.21, CI=.11 to
.32, k=14) had no significant differences in physical activity levels when compared to others that
used different types of interventionists (d=.12, Cl=-.04 to .27, k=6; p=.32).

For theory usage, interventions using theory to inform their intervention development (d =.21, Cl
=.09 to .32, k=10) did not have statistically significant higher effects than those that did not use
theory (d=.14, CI=-.01 to .28, k=10; p = .47).

Lastly, the use of BCTs 1.7 goal setting (behaviour) (d=.22, CI=.11 to .33, k=14 vs. d=.09, Cl =
—.06 to .24, k=6; p=.16), 1.2 problem solving (d =.20, CI=.07 to .33, k=5 vs. d=.17, CI=.06 to
.28, k=15; p=.70), or 2.3 self-monitoring of behaviour (d=.18, CI=.07 to .29, k=5 vs. d=.17, Cl
=.06 to .29, k=15; p=.96) did not have statistically significant higher effects on physical activity
than the ones that did not use them.

Please refer to table 1 of supplementary materials 4 for the differential effects of these factors on
physical activity at the end of intervention for subjective and continuous data.

For subjective and dichotomous data, no assessments were made for behavioural clusters, as only
two studies had the selected clusters as their target.

As for MoD, the positive effects on physical activity were not as strong in interventions delivered
entirely face to face (RR=1.28, CI=1.07 to 1.54, k=3) when compared to other approaches (RR =
1.80, Cl=1.46 to 2.22, k=9; Q=5.74, p=.02). No statistically significant differences were found on
physical activity levels for interventions delivered entirely through electronic MoD (RR=1.67, Cl=
1.00 to 2.80, k=4 vs. RR=1.63, CI=1.39 to 1.91, k=8; p=.93), nor combining in person and at a
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distance MoD (RR=1.86, CI=1.49t0 2.33, k=4 vs.RR=1.53,Cl=1.14 to 2.06, k=8; p = .30). No com-
parisons were made for automated MoD as only two studies used this approach.

No statistically significant differences in physical activity levels were found for interventions deliv-
ered by healthcare professionals than the ones delivered by other types of interventionists (RR =
1.53,Cl=1.27t0 1.83, k=5 vs. RR=1.83, CI=1.35t0 248, k=7; p=.32).

Interventions that were theory informed had no significant differences from atheoretical interven-
tions (RR=1.84, CI=1.38 to 2.46, k=6 vs. RR=1.54, CI=1.19 to 1.99, k=6; p =.36).

Use of the BCTs 1.7 goal setting (behaviour) (RR=1.57, CI=1.35to 1.82, k=9 vs. RR=1.87, CI = .93
to 3.75, k=3; p=.63), 1.2 problem solving (RR=1.62, Cl=.99 to 2.64, k=3 vs. RR=1.66, CI=1.37 to
2.02, k=9; p=.92), or 2.3 self-monitoring of behaviour (RR=1.74, CI=1.08 to 2.81, k=4 vs. RR=1.62,
Cl=1.33to 1.98, k=8; p=.79) also led to no statistically significant differences between groups.

Please refer to table 2 supplementary materials 4 for differential effects of these factors on phys-
ical activity at the end of the intervention for subjective and dichotomous data.

Fat intake

For subjective and continuous data, interventions that targeted the cluster ‘diet, physical activity and
smoking’ (d=.53,Cl=.0910.98, k=3 vs.d=.39, Cl =.09 t0 .68, k= 7; p =.59) and those that targeted
‘diet and physical activity’ (d = .42, Cl =.04 t0 .80, k=6 vs.d =.49, Cl1 =.02 10 .80, k=4; p=.77) had no
statistically significant higher effects in reducing fat intake compared to other clusters.

Regarding MoD, interventions delivered entirely face to face had no statistically significant differ-
ences compared to other approaches (d=.52,Cl=.19t0 .84, k=6 vs.d=.34,Cl=-.07t0.76, k=4;p
=.52). Subgroup analyses for other MoDs could not be conducted due to the limited number of
studies available.

No subgroup analysis was performed for the source of the interventions, as only two studies used
an interventionist who was not a healthcare professional.

Interventions that were theory informed did not have statistically significant different effects on
reducing fat intake compared to interventions that were not theory informed (d = .26, CI =.15 to .37,
k=5vs.d=.71,C1=.19to 1.23, k=5; p=.10).

Lastly, no subgroup analysis was conducted for the BCTs 1.7 goal setting (behaviour) and 1.2
problem solving due to the limited number of studies available. Interventions that used the BCT
2.3 self-monitoring of behaviour had no significant differences on fat intake reduction compared to
interventions that did not use it (d=.53, Cl=.12t0 .94, k=4 vs. d=.37, CI =.08 t0 .66, k= 6; p = .54).

Please refer to table 3 of supplementary materials 4 for differential effects of these factors on fat
intake at the end of intervention for subjective and continuous data.

Smoking cessation

For subjective and dichotomous data, interventions that targeted the cluster ‘diet, physical activity
and smoking’ had no statistically significant differences regarding smoking cessation than those
targeting other behaviours (RR=1.10, CI=.95 to 1.27, k=4 vs. RR=1.11, CI=1.00 to 1.24, k=8; p
=.86).

Regarding MoD, interventions fully delivered face to face (RR=1.08, CI=.89t0 1.29, k=4 vs. RR=
1.12, C1=1.02 to 1.23, k=8; p=.70) and those using a combination of face to face and at a distance
(RR=1.19,Cl=.95to 1.49, k=6 vs. RR=1.04, C1=.97 to 1.13, k=6; p=.27) did not have statistically
significant higher effects achieving smoking cessation when compared to other approaches. No
other MoD was assessed due to the limited number of studies.

As for the source of the intervention, interventions involving healthcare professionals did not
have statistically significant different effects in achieving smoking cessation compared to interven-
tions without their involvement (RR=1.05, CI=.95t0 1.16, k=8 vs. RR=1.19,CI=1.03 to 1.38, k=4;
p=.17).
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Theory-based interventions did not have statistically significant higher effects achieving smoking
cessation compared to interventions without a theoretical basis (RR=1.05, CI=.94 to 1.18, k=4 vs.
RR=1.13, CI=1.02 to 1.26, k=8; p=.38).

Lastly, positive effects for smoking cessation were more strongly associated with interventions
not using the BCT 1.1 goal setting (behaviour) (RR=1.40, CI=1.11 to 1.76, k=3) than with those
using it (RR=1.03, CI=.98 to 1.08, k=9; Q=6.73, p=.01), whereas interventions using 1.2
problem solving did not show a significant difference in effects (RR=1.09, CI=.89 to 1.34, k=4 vs.
RR=1.10, CI=1.02 to 1.19, k=8; p=.94).

Please refer to table 4 of supplementary materials 4 for the differential effects of these factors on
smoking cessation at the end of intervention for subjective and dichotomous data.

Regression analyses

Physical activity

For the continuous and subjective data, longer intervention duration (8 =.00, Cl =—.00 to .00, k = 20;
p = .49, R? = 0%) and targeting more behavioural domains (8 =—.06, Cl=—.16 to .04, k=20; p=.27,
R? = 0%) were not significantly associated with higher physical activity levels. Please refer to table 5
of supplementary materials 4 for the differential effects of these factors on physical activity at the
end of intervention for subjective and continuous data.

For the dichotomous and subjective data, longer intervention duration was associated with higher
levels of physical activity (8=.00, CI=.00 to .00, k=12; p=.01, R>=.11%), but no association was
found for number of behaviours targeted by the interventions (3=-.00, CI=-.18 to .17, k=12; p
=.98, R*=0%). Please refer to table 6 of supplementary materials 4 for the differential effects of
these factors on physical activity at the end of intervention for subjective and dichotomous data.

Fat intake

For the continuous and subjective data, no significant associations were found between reducing
fat intake and longer intervention duration (8=.00, Cl=—.00 to .01, k=10; p =.05, R? = .35%), nor
with targeting more behavioural domains (8=.04, Cl=—.33 to .41, k=10; p =.84, R*=0%). Please
refer to table 7 of supplementary materials 4 for differential effects of these factors on fat intake
at the end of the intervention for subjective and dichotomous data.

Smoking cessation

For the subjective and dichotomous data, no significant associations were found between smoking
cessation and longer intervention duration (8=.00, Cl=—.00 to .01, k=12; p=.23, R*=0%), nor
with targeting more behavioural domains (8=.08, Cl=—.05 to .20, k=12; p=.17, R* = 0%). Please
refer to table 8 of supplementary materials 4 for the differential effects of these factors on physical
activity at the end of intervention for subjective and dichotomous data.

Discussion

Sixty-one interventions aiming to change two or more health-related behaviours of individuals with
chronic conditions were identified in Silva et al.s (2024) systematic review. When looking at the
characteristics of these studies and components of the interventions, we verified that most MHBC
included interventions focused on supporting individuals with cardiovascular diseases, aimed to
change the behavioural clusters ‘physical activity, diet and smoking’ and ‘physical activity and
diet’, used some form of human MoD, were delivered in an individual format, lasted for up to a
year, were not theory informed, and frequently used the BCTs 1.1 goal setting (behaviour), 1.2
problem solving and 2.3 self-monitoring of behaviour.

Looking at the specific behavioural clusters targeted by these interventions can be an important
factor to understand their success and dynamics. Among the interventions analysed, ‘physical
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activity, diet and smoking’ was the most frequently targeted behavioural cluster. Our findings found
no evidence that targeting specific clusters (‘physical activity, diet and smoking’ or ‘diet and physical
activity’) led to significant differences on the effects of any behaviour (physical activity, fat intake, or
smoking cessation). Despite considerable research focusing on specific behaviours isolated or
specific clusters - mostly diet and physical activity (e.g., Cradock et al., 2017; Duan et al., 2021;
Spark et al,, 2013) —, there remains limited information regarding the potential dynamics of targeting
specific behaviours together (van Allen et al., 2023).

Regarding the MoD of these interventions, a wide range of methods were used, including face to
face sessions, remote delivery through electronic means, a combination of both, and even auto-
mated approaches without any human contact. Our analyses indicated that for promoting physical
activity delivering the interventions entirely in-person might not yield the best results. Previous
research has highlighted the effectiveness of less demanding delivery methods (e.g., passive inter-
ventions and face-to-face presentations) in targeting multiple behaviour changes (Wilson et al.,
2015). When looking specifically at electronic MoDs, traditional approaches (e.g., SMS and telephone)
have shown greater effectiveness in promoting healthy dietary habits (Duan et al., 2021). Under-
standing the methods used to deliver the intervention to its target population can give us important
insights into its impact on the reception of intervention techniques and their influence on the inter-
vention effects (Marques et al., 2020). Moreover, this understanding can also shed light on the varia-
bility of these dynamics based on the behavioural cluster targeted.

The source of interventions is another important factor to consider. In our analyses we looked for
associations between having a healthcare professional delivering the intervention as opposed to
other interventionists, and found no significant differences. Cradock et al. (2017) found that to
change diet and physical activity, using experts in these areas (e.g., exercise physiologists and die-
titians) was more effective than non-experts (e.g., doctors or nurses) for better clinical outcomes.
It would be valuable to further examine whether different types of professionals, potentially
through multidisciplinary teams, are better suited for targeting specific behavioural clusters. More,
having access to more detailed information regarding the source of the intervention (e.g., type of
expertise, training received), can provide us a more in-depth understanding of the key characteristics
of those delivering the interventions and eventually contribute to maximize its impact (Norris et al.,
2021).

In relation to intervention duration, our findings suggest that longer interventions may lead to
slightly better results in increasing physical activity levels. This is in line with previous studies that
have shown that interventions with longer durations are associated with better behavioural out-
comes (Meader et al., 2017; Wilson et al., 2015). Still, the insufficient reporting in most studies regard-
ing intervention duration, as well as number and frequency of interventions, hampers our ability to
make comprehensive interpretations. The reporting was particularly limited regarding the timing of
specific BCTs within the intervention and the duration specific behaviours were targeted.

In terms of theory usage, it is important to note that most interventions in this review did not
report using a theory to inform their development. When a theory was mentioned, the TTM and
SCT were most commonly reported. These findings are consistent with previous reviews that also
observed a low utilisation of theories in MHBC interventions (e.g., Alageel et al., 2017; Cradock
etal., 2017). Interestingly, Duan et al. (2021) found that most of the eHealth interventions they exam-
ined were theory-based, which raises the question of whether digital interventions tend to use the-
ories more frequently. Our analysis indicated no statistically significant differences between theory-
based interventions and atheoretical ones. Duan et al. (2021) on the other hand, reported greater
effects of theory-based interventions on physical activity outcomes. Similar to our review, other
studies have highlighted the inadequate reporting of the extent to which theory tends to be
employed in interventions (Alageel et al., 2017; Cradock et al., 2017), which hinders our understand-
ing and analysis of the role of theory in these interventions. Also, the results might be more
influenced by the choice of theory, than by the mere presence or absence of using a theory to
inform intervention development. Theories need to be advanced to consider the dynamics of
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multiple behaviour change, rather than applying ‘single behaviour change theories’ to multiple
behaviour change. Theoretical explanations for the dynamic processes of targeting multiple beha-
viours through which MHBC interventions may be effective have been proposed, namely through
specific ‘carry-over mechanisms’, i.e.,, where resources such as experiences, skills, knowledge, and
self-efficacy, are carried over from one domain to another (Geller et al., 2017). Alongside, there is
also the concern that by targeting multiple behaviours we incur in the risk that it becomes too bur-
densome for individuals and, as a result, ineffective (Nigg et al., 2002; Sweet & Fortier, 2010). More
research is also needed to fully understand the role of compensatory cognitions, i.e., beliefs that
unhealthy behaviours can be compensated for by engaging in other healthy behaviours (e.g., believ-
ing that physical activity can compensate for an unhealthy diet; Geller et al., 2017). Still, none of these
theoretical approaches have been identified in the included studies. Further understanding of these
dynamics is necessary in chronic disease management, particularly in multimorbidity, where patients
are often required to make multiple behavioural changes in addition to complying with complex
treatment plans.

Among the identified BCTs, the most commonly used ones were 1.1 goal setting (behaviour), 1.2
problem solving and 2.3 self-monitoring of behaviour. However, it was not always clear if these tech-
niques were used to target specific behaviours or if they were applied to all behaviours addressed by
the interventions. Moreover, the links between theory and the use of BCTs were sometimes unclear,
even in theory-based interventions. Findings from our subgroup analyses suggest that not using the
BCT 1.7 goal setting (behaviour) tended to be more effective for promoting smoking cessation. To our
knowledge, previous reviews of MHBC interventions have not examined the effects of specific BCTs
on behavioural outcomes extensively. However, in the context of type 2 diabetes, 8.7 graded tasks
have been associated with a reduction in HbA1c (Cradock et al., 2017), and in cardiovascular risk
management, the inclusion of 1.4 action planning was associated with greater weight loss
(Alageel et al., 2017). Interestingly, despite the extensive use of BCT 1.1 goal setting (behaviour) sim-
ultaneously targeting different behavioural domains in the included trials, as well as existing evi-
dence indicating that processes associated with multiple-goal pursuit can be effective in
achieving multiple behavioural changes (e.g., by exploring goal facilitation, Presseau et al., 2013;
or goal prioritisation, Conner et al., 2022), no study included in this review specifically addressed
the dynamics of multiple-goal pursuit. Further research is needed to gain a clearer understanding
of the direct impact of BCTs on behavioural outcomes rather than indirect measures, and on the
potential contribution, multiple-goal pursuit approaches can have to the MHBC field.

Limitations

One of the limitations of this study relates to the scope of the literature search. Only electronic data-
bases were searched, and no grey literature was consulted. Additionally, our inclusion criteria were
limited to studies published in English. While these decisions were made due to practical consider-
ations, they might have resulted in missing studies and introduced a risk of publication bias. Future
reviews should consider expanding their search to gray literature and different languages.

The search terms used might have also led to some missing studies, by using ‘chronic conditions’-
related terms rather specific conditions’ names (e.g., type 2 diabetes). To address this concern, included
studies in previous reviews of MHBC interventions were assessed for inclusion. This limitation also
emphasises the importance of using of a shared language to facilitate dissemination of findings.

We also had a relatively small number of eligible studies available to conduct further analyses.
Moreover, the underspecified reporting of aspects of studies poses challenges to their interpretabil-
ity. In particular, as most studies did not use taxonomies or ontologies to comprehensively describe
their intervention content in a standardised way, some bias may have been introduced during the
data extraction process. To mitigate this issue, a second coder extracted information for twenty
percent of the included studies, in order to assess inter-rater reliability, and uncertainties were
resolved through discussions.
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Strengths

This review makes an important contribution to the field by using the most up to date ontologies
and taxonomies to guide the data extraction process and by establishing connections among
various intervention components. This approach enables the creation of cumulative data, which
holds the potential to inform future interventions and reviews within this context. In addition, the
adoption of a standardised language through the use of existing taxonomies and ontologies
enhances clarity and fosters a more nuanced comprehension of MHBC interventions. This work facili-
tates mapping these interventions to any framework that can be used for its improvement or
optimisation.

Conclusion

This review provides valuable insights into MHBC interventions targeting individuals with chronic
conditions and their key components. To advance the quality of MHBC interventions, future research
should focus on employing established taxonomies and ontologies to accurately describe interven-
tion components. Additionally, conducting comprehensive testing of theories can enhance the
understanding of the underlying mechanisms through which these interventions impact behaviour
change. Having clear descriptions of the ‘active ingredients’ of these interventions becomes para-
mount, as certain BCTs might be effective for specific behaviours but not for others, making the
links between BCTs and their behavioural targets essential. Providing clear and standardised infor-
mation on intervention components can help us understand not only if interventions are
working, but also the underlying mechanisms (the ‘how’) through which they operate. This contri-
bution can help us optimise both current and future interventions and facilitate their potential
dissemination.
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