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Abstract
Background

The Behaviour Change Techniques Taxonomy v1 (BCTTv1) is the most
widely used classification of behaviour change techniques (BCTs),
contributing to the accurate report and evaluation of behaviour
change interventions and accumulation of evidence. This study
reports a structured approach to adapt the BCTTv1 into European
Portuguese (BCTTv1-PT).

Methods

A collaborative and iterative approach was used. The translation
process encompassed four phases: (1) independent forward
translation by two native Portuguese speakers proficient in English, (2)
forward translation reconciliation, (3) expert consultation by involving
seven experts in behaviour change to collect feedback on the draft
version of the taxonomy through a structured online form; and (4)
feedback analysis and improvement of the BCTTv1-PT.

Results
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Independent forward translations and a reconciled version of the
BCTTv1-PT were produced. All experts agreed with the groupings
designation (100%). Recommendations were made to improve BCTs
labels, definitions and/or examples in all groupings, except for
Feedback and monitoring. Experts disagreed with the translated
definitions in 40.9% of the BCTs (38/93), with examples in 21.5%
(20/93) and with labels in 11.8% (11/93). Recommendations were
made for all instances where there was disagreement (n = 69) and
were enacted entirety, yielding the final version (BCTTv1-PT).

Conclusions

Researchers, educators, students and health and other professionals
will be able to standardise terminology and have a common language,
contributing to the impact of the BCTTv1-PT. This study presents a
systematic and rigorous approach for the adaptation of the BCTTv1
and similar taxonomies, which may guide others.

Keywords
Behaviour change techniques, taxonomy, translation, BCTTv1,
European Portuguese language
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Background

Behaviour change interventions (BCIs) — a set of activities,
products, or services that aim to change specific behaviours
— comprise multiple interacting components (Michie et al.,
2021). Improving the design, implementation and evalua-
tion of effective BCIs requires a clear description of their
nature and content (Michie er al., 2021), a stance also endorsed
by the UK Medical Research Council (MRC) guidance for
developing and evaluating complex intervention (Skivington
et al., 2021) and reporting guidelines (Albrecht er al.,
2013; Hoffmann et al., 2014).

The reasons for employing standardised language to describe
and organise components of BCIs are multi-fold. It allows
describing interventions as accurately as possible and therefore
evaluating the effect of individual components, resorting, for
example, to factorial designs. Further, standardised language
enables the synthesis of published reports in systematic reviews
and facilitates replication and implementation in practice.

The behaviour change technique taxonomy (BCTTvl) was
developed by 400 experts from 12 countries (Michie er al.,
2013). The taxonomy is composed of 93 clearly labelled and
well-defined behaviour change techniques (BCTs) hierarchi-
cally organised in 16 groups, to improve ease of use. A BCT
is an observable, replicable and irreducible component of an
intervention designed to alter or redirect causal processes that
regulate behaviour (Michie ef al., 2013).

BCTTvl applies to an extensive range of behaviour change
interventions, in health and other areas, and has gained inter-
national acceptance as a tool for specifying their content
(Ismail et al., 2020; McEvoy et al., 2018; Murphy et al., 2017;
Ojo et al., 2019; Schroé et al., 2020). The availability of BCTTv1
in different languages is expected to promote acceptability
in research, practice and education contexts in non-English
speaking countries. An accurate translation is key to ensuring
comparability between the original and the translated version
of the taxonomy.

This study reports a structured approach to adapt the BCTTv1
into European Portuguese; by reflecting on this process, we

------------ N
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! translaton2
Step 1 I\_ L _(C_:S_) _____ :' Step 2
BCTTv1 ]Engllsh . Independent Fowva'rd
version . [ translation
forward translation e \ )
| Forward | reconciliation
! translaton1 |
| (IBF) !
\

Figure 1. Translation process of BCTTv1 to European Portuguese.
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offer potentially useful insights to others embarking on a similar
endeavour.

Methods

A collaborative and iterative approach was used to adapt the
BCTTvl into European Portuguese (Douglas & Craig, 2007),
to better respond to the complexity of the translation task,
plus the range of expertise and the skills required.

The translation process encompassed four phases: (1) independ-
ent forward translation, (2) forward translation reconciliation,
(3) expert consultation and (4) feedback analysis and improve-
ment of the European Portuguese version of the BCTTvl
(BCTTV1-PT). Figure 1 outlines this process.

Step 1: Independent forward translation

The forward translation from English to Portuguese was car-
ried out by two independent translators: a nurse (IBF) and a
behavioural scientist/health psychologist (CCS), both experienced
in using the BCTTv1 for coding behaviour change intervention
reports and in intervention development. Both translators were
native Portuguese speakers proficient in English. General
guidance was created based on agreed principles (Open
Science Framework, OSFI1; Félix et al., 2022). For instance,
whenever possible, the BCTs label should be formulated as a
noun and should be short.

Step 2: Forward translation reconciliation

Using the two forward translations, a reconciled version of
the BCTTv1-PT, designated as draft version, was produced by
an independent translator (HRH, nurse), a native Portuguese
speaker proficient in English. Additionally, specific concepts
from psychology (e.g., cognitive structuring, shaping, coping
planning) were discussed with another team member (MMM,
behavioural scientist/health psychologist), to most accurately
translate these concepts and definitions consistently across
BCTs.

Step 3: Expert consultation

A panel of seven experts in behaviour change was convened to
collect feedback on the draft version of the taxonomy. These
experts were native Portuguese speakers proficient in English,

N Step 4
BCTTv1 ! Step 3 A
1 Feedback analysis and
} Portuguese — draft B improvement of BCTTv1-
version ! consultation

_____________

:I Final version of BCTTv1
1 European Portuguese
| (BCTTv1-PT)
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experienced in using BCTTv]l for coding intervention reports
or for intervention development, and affiliated with academic
and/or research institutions. Experts were identified through
the research team network and invited by direct contact via
email.

Feedback was collected through an on-line Google form
(OSF2; Félix et al., 2022). To keep the workload manageable,
each expert reviewed one to four groupings, depending on the
number of BCTs in each grouping. Experts were asked about
their agreement (Yes/No) with the translation of the (1) group
label and (2) label, definition and example provided for
each BCT in that grouping. In case of disagreement, experts
were asked to provide recommendations for improvement using
an open-ended question.

Written informed consent to participate in the consultation
and to be acknowledged in the paper was obtained in the expert
consultation step via the online survey.

Step 4: Feedback analysis and improvement of
BCTTv1-PT

Data originating from individual experts, in the form of excel
spreadsheets, was merged into a single file, and subjected
to descriptive statistics (frequency counts) for agreement on
groupings designation, BCTs labels, and their definitions
and examples. Recommendations were then discussed within
the research team (IBF, CCS, MPG, HRH, MMM); changes
were made in accordance, yielding the final BCTTv1-PT.

Results

Independent forward translation originating from step 1
and the reconciled version of the BCTTv1-PT (step 2) are
presented in the repository OSF3 (Félix er al., 2022) Next, we
report findings from steps 3 and 4.

All experts agreed with the groupings designations (100%).
Recommendations were made to improve BCTs labels, defini-
tions and/or examples in all groupings, except for Feedback
and monitoring, for which the reconciled version (draft) was
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endorsed by all experts. Experts disagreed with the trans-
lated definitions in 40.9% of the BCTs (38/93), with exam-
ples in 21.5% (20/93) and with labels in 11.8% (11/93). There
were no missing answers. Recommendations were made for
all instances where there was disagreement (n = 69).

Table 1 presents examples of the experts’ recommendations for
BCTs labels. Recommendations were mainly focused on the
use of more appropriate European Portuguese terms to enhance
clarity.

As depicted in Figure 2, no recommendations were made to
the definition of BCTs included in grouping 2 (Feedback
and monitoring) and 10 (Reward and threat). Examples of
recommendations on this matter is presented in Table 2.
In essence, these addressed (1) fidelity to BCT meaning;
(2) consistency among definitions of different BCTs; and
(3) terms regarded as more common in European Portuguese.

Lastly, 20 BCTs examples received recommendation for
change. For instance, “Advice to keep biscuits and snacks
in a cupboard that is inconvenient to get to” is the example
provided for BCT “Restructuring the physical environment”
(12.1); biscuits were recommended to translate to bolachas
as it is a more common term used Portuguese, instead of
biscoitos. Overall, recommendations intended mainly to
guarantee harmonization across BCTs wording (e.g., changing
the infinitive form of verbs to non-infinitive forms) or to adapt
the wording to the Portuguese context.

Experts’ recommendations were enacted in their entirety;
Figure 3 details BCTs subjected to changes as a result of
feedback analysis.

At this stage, typos and minor linguistic errors were identi-
fied and amended, yielding the final version (BCTTvI-PT)
(OSF4; Félix et al., 2022).

To facilitate use in practice, a visual representation of
BCTTv1-PT was developed (Figure 4), based on the work of

Table 1. Example of experts’' recommendations for BCT labels.

BCTTv1 (Michie et al., 2013)
1.9 Commitment

55  Anticipated regret
6.2 Social comparison

Comparative imagining of future

e outcomes

13.3  Incompatible beliefs

14.4  Reward approximation

BCTTv1-PT draft
Comprometimento
Antecipacao do arrependimento

Comparagdo social com o
desempenho do comportamento

Comparacdo de resultados futuros
Convicgdes incompativeis

Recompensa por aproximacao

Recommendations
Compromisso

Visualizacdo de arrependimento futuro
Comparacdo social

Imaginacdo comparativa de resultados
futuros

Crengas incompativeis

Recompensa por aproximacoes
sucessivas
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1.1 . E 1.4 1.5 d 1.7

2.7 J d 24 23 - 21

3.1 3.2 33 Grouping 3 | Social support

4.1 4.2 4.3 4.4 Grouping 4 | Shaping knowledge

5.1 5.2 5.3 54 5.5 5.6

6.1 6.2 6.3 Grouping 6 | Comparison of behaviour

Al 72 73 7.4 7.5 7.6

8.1 8.2 8.3 8.4 8.5 8.6

9.1 9.2 9.3 Grouping 9 | Comparison of outcomes

10.1 10.2 10.3 10.4 10.5 10.6

111 11.2 11.3 114 Grouping 11 | Regulation

121 12.2 12.3 124 12.5 126

13.1 13.2 13.3 13.4 Grouping 13 | Identity

14.1 14.2 14.3 14.4 14.5 14.6 14.7

15.1 15.2 15.3 15.4 Grouping 15 | Self-belief

16.1 16.2 16.3 Grouping 16 | Covert learning

Note: numbers represent the BCT code
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1.8 19 Grouping 1 | Goals and planning

Grouping 2 | Feedback and monitoring

Grouping 5 | Natural consequences

7.8 Grouping 7 | Associations

Grouping 8 | Repetition and substitution

10.10

10.11 Grouping 10 | Reward and threat

Grouping 12 | Antecedents

14.8 14.9 14.10 Grouping 14 | Scheduled consequences

Figure 2. BCTs definitions that received recommendations for change (signalled in orange).

Armitage er al. (2021) and Michie er al. (2013). Although the
“periodic” table of behaviour change techniques is not hier-
archically structured, we believe that it can still be helpful
to those seeking an overview of the taxonomy.

Discussion

This paper describes a collaborative, interdisciplinary, sys-
tematic and iterative approach of adapting the original version
of the BCTTvl to European Portuguese (BCTTv1-PT) This
laborious process encompassed a total of 69 changes from the
reconciled version resulting from experts’ recommendations,
either in the BCTs label, definition or example. These recom-
mendations were made on a reconciled draft from two for-
ward translations, which already encompassed substantive
iteration. This illustrates the importance of considering a range
of views to maximise rigour in translation.

Our work has important implications for research, education
and practice, both in Portugal and other Portuguese-speaking

countries, which altogether account for over 250 million
speakers.  Although differences exist among European
Portuguese and Portuguese spoken in these countries,

others have produced versions of instruments to be used in
more than one country from this community (e.g. Salgado
et al., 2013 - Portugal and Brazil). At a bare minimum,
BCTTvVI-PT is expected to be useful as a starting point for

other Portuguese-speaking countries, reducing considerably the
burden of translation.

Interventions delivered by professionals in a national research
context may benefit from using BCTTv1-PT to increase
fidelity, as the original English version is prone to unintended
deviations in meaning.

The translation of BCTTv] to European Portuguese is expected
to facilitate education and training, both at undergraduate and
postgraduate levels, as a resource in learners’ native language
may mitigate common domain specific difficulties when first
studying this topic. Ultimately, this resource may contribute
to overcoming barriers for delivering behaviour change inter-
ventions in practice, such as perception of lack of skills and
lack of confidence (Keyworth ef al., 2020).

Lastly, it is also envisaged that BCTTv1-PT will facilitate accu-
rate recording of behaviour change interventions in practice,
ensuring consistency between interventions. It may contrib-
ute to increased recognition of the breadth of professionals’
practice by unveiling unreported interventions.

Strengths and limitations

One of the strong points of our work is the collaborative
and iterative approach followed which contributes to a
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11 changes made to BCT labels
1.9 5.5 (S 8.1 9.3 11.3 13.3 14.1 14.4 15.1 15.2

38 changes made to BCT definitions

1.1 1.2 1.3 1.4
44 5.2 5.4 5.5

8.4 8.6 8.7 9.2

20 changes made to BCT examples

1.1 1.2 1.4

Figure 3. BCT labels, definitions and examples changed.
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Figure 4. The “periodic table” of behaviour change techniques, version 1, European Portuguese (BCTTv1-PT).
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consolidated version. Methodological approaches to translation,
adaptation and cross-cultural validation of research instru-
ments or scales (Sousa & Rojjanasrirat, 2011) were described
in the literature. Typically, these approaches encompassed
sequential procedures such as forward translation, synthesis
of translated versions, backward translation (blind), pretest
of synthesised translated version and psychometric testing
(Efstathiou, 2019; Sousa & Rojjanasrirat, 2011). These
procedures are not entirely transferable to the adaptation of
the BCTTvl due to their distinct nature; for example, the
taxonomy does not have clusters of correlated items. Further,
the method used in this study can be replicable for the
translation and adaptation of other classifications of behaviour
change techniques (e.g., the Behaviour Change Techniques
Ontology currently developed) and of other compo-
nents of BCIs such as the mode of delivery of BCIs
(Corker et al., 2023; Marques et al., 2021).

Guidelines on translation and adaptation were not found in
the literature. There are publications on the translation and
cross-cultural adaptation of taxonomies. Haag and colleagues
(2020) performed an online Delphi survey to translate the
ABC taxonomy for medication adherence. A similar study
was also conducted to translate this ABC taxonomy into
Portuguese (Bernardo er al., 2023); the authors identified
published taxonomy terms and definitions in Portuguese
through a systematic review and then sought consensus using a
Delphi method. The first step of this approach would be
challenging to apply, and we would not find labels, definitions
and examples for all BCTs in literature. Given the scarcity
of resources, namely bilingual behavioural psychologists with
a vast experience in working with BCTTvl, using a consen-
sus method was considered a non-feasible method. A modi-
fication of the collaborative and iterative approach followed
(Douglas & Craig, 2007) was introduced to ensure the steps
were more suitable to the translation of a taxonomy. Thus,
this study presents a systematic and rigorous approach for
the adaptation of the BCTTv]l and similar taxonomies, which
may guide others.

Another strength is the involvement of an interdisciplinary
team, in particular behavioural psychologists, which ensures
the linguistic/literal equivalence and fidelity of the translation
into European Portuguese.

A limitation of this study is that the final version of BCTTv1-PT
has not been pilot tested. Potential ambiguities and
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discrepancies could be improved by providing intervention
descriptions and asking participants to code the existing BCTs
in Portuguese and English.

Conclusions

A translated version of the BCTTv1 into European Portuguese
is available for the first time (BCTTv1-PT). The translated
taxonomy is thought to be used in research, education
and practice settings. Researchers, educators, students and
health and other professionals will be able to standardise
terminology and have a common language, contributing to the
impact of having a taxonomy in European Portuguese.

Data availability

Underlying data

The dataset and additional material are available at Open Sci-
ence Framework repository (OSF), (https://doi.org/10.17605/
OSFEIO/8HDJK) in Translating the Behaviour Change Tech-
nique Taxonomy v.l1 into European Portuguese (Félix er al.,
2022)

This study contains the following underlying data:

e General guidance agreed for the independent for-
ward  translation  (https://osf.io/8hdjk/files/osfstorage/
63dd19fd6946a0042d7a4412)

e Example of a feedback form. (https://osf.io/8hdjk/files/
osfstorage/63eaa675a3fade03ede7dedf)

e Independent forward translation originating from step 1
and the reconciled version of the BCTTv1-PT (step 2)
(https://osf.io/8hdjk/files/osfstorage/
63dd2a907d01870475bc4cd4)

e Final version BCTTv1-PT (https://ost.i0/8hdjk/
files/osfstorage/63ea8727eeb8tf03e22113e5)

Data are available under the terms of the Creative Commons
Attribution 4.0 International license (CC-BY 4.0).
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The authors translated the BCT taxonomy v 1 to Portuguese following a robust and detailed,
clearly documented process. My only suggestion for improvement might be some discussion on
the cultural appropriateness on the BCTs which have been mostly used in similar cultures (UK,
America, Canada, Australia). Europe is the most diverse continent and I would be interested to
hear more about how culturally acceptable techniques are in future work. Michael Borg Prof IPC
has used the TDF/BCT approach widely and has written about the challenges of application in
Malta. I would recommend chatting with him as he is engaged in an innovative cross Europe IPC
improvement project currently supporting translation of a barriers questionnaire for 14 different
countries and with plans to select BCTs in the next two years.
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Summary

This manuscript highlights the critical role of behavior change interventions (BCIs) and the need
for accurate descriptions to improve their design, implementation, and evaluation. It also
emphasizes the importance of using a standardized language to describe BCIs, facilitating
systematic reviews, replication, and practical application. The focus of the report is to describe the
approach to translating and adapting the BCTTv1 from English to European Portuguese. The
methodology details the process of adapting the BCTTv1 into European Portuguese, using a
structured approach. The translation process involved a collaborative iterative approach involving
four phases: independent forward translation, forward translation reconciliation, expert
consultation and feedback analysis.

The successful adaptation of BCTTv1 into European Portuguese demonstrates the feasibility of
translating complex taxonomies into different languages while maintaining integrity and
accuracy. This process can serve as a model for similar endeavors in other languages, ultimately
contributing to the global standardization of behavior change interventions.

Both me and my co-reviewer thoroughly enjoyed reviewing this manuscript and only have some
minor requests for revision.

The strengths of this work include: a detailed and transparent translation and adaptation process,
solid and rigorous translation methodology, the involvement of multiple experts to ensure
accuracy and cultural relevance, the translation of BCTTv1 is innovative but also extending existing
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work.
Considering these strengths, though, as I read the manuscript I found some areas in
which I would have appreciated greater clarity and detail.

Is the work clearly and accurately presented and does it cite the current literature?Partially

Abstract
and were enacted entirety- Spelling (replace with entirely)

Background
o European Portuguese- Consider adding some information about the Portuguese
language and countries where it is spoken. Also, consider adding a foot note
explaining the difference between European Portuguese and Brazilian Portuguese.

o BCTTv1 applies to an extensive range of behaviour change Interventions- Would it be more
correct to say - BCTTv1 has been applied to a range of behaviour change interventions?

This study reports a structured approach to adapt- change to a structured approach to
adapting Could a little more background regarding translation literature be included in the
Introduction?

> Why did you choose to translate the BCTTV1 and not the new Behaviour Change Ontology?

> Are sufficient details of methods and analysis provided to allow replication by
others?Partially
Methods

The forward translation from English to Portuguese was carried out by two independent translators-
How was the translation performed? Did the translators use any software/ AI ?

Experts disagreed with the translated definitions in 40.9% of the BCTs (38/93) There was a rather
large number of changes needed. Can you clarify the reason (s) ?

(2) consistency among definitions of different BCTs; a term regarded as more common in European
Portuguese. Perhaps the changes also reflect the choice between labels that have a similar
meaning, but one of them is closer to the specific BCT (e.g. comprometimento and
compromisso)

a more common term used Portuguese- used in Portuguese

Overall, recommendations intended mainly to guarantee harmonization across BCTs wording (e.g.,
changing the infinitive form of verbs to non-infinitive forms) or to adapt the

wording to the Portuguese context. Perhaps more examples would be useful

Results

Table 1- Recommendations- Very useful table with examples. It would have been even better if
the reasoning behind the changes was specified as well.
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Figure 2- BCT definitions- Is there any pattern that you observed- why did some groupings need
more changes than others? e.g. shaping knowledge

Discussion

Our work has important implications for research, education and practice, both in Portugal and other
Portuguese-speaking countries- Very good argument. I expected to read something like this
already in the Background section.

Can you add some examples of groups who would benefit from this tool?

Interventions delivered by professionals in a national research context may benefit from using BCTTv1-
PT to increase fidelity, as the original English version is prone to unintended deviations in meaning. Can
you elaborate on how and why this would increase fidelity?

A limitation of this study is that the final version of BCTTv1-PT has not been pilot tested.

Could you specify why this version was not pilot tested? Perhaps it would be useful to
mention something about what the process of pilot testing this version would entail.
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