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The Behaviour Change Intervention Ontology (BCIO) aims to improve
the clarity, completeness and consistency of reporting within
intervention descriptions and evidence synthesis. However, a
recommended method for transparently annotating intervention 2. Nikos Ntoumanis, University of Southern
evaluation reports using the BCIO does not currently exist. This study

aimed to develop a data extraction template for annotating using the
BCIO. Any reports and responses or comments on the

1. Carolina Silva "=, Trinity College Dublin,

Dublin, Ireland

Denmark, Odense, Denmark

article can be found at the end of the article.
Methods

The BCIO data extraction template was developed in four stages: i)
scoping review of papers citing component ontologies within the
BCIO, ii) development of a draft template, iii) piloting and revising the
template, and iv) dissemination and maintenance of the template.

Results

A prototype data extraction template using Microsoft Excel was
developed based on BCIO annotations from 14 papers. The ‘BCIO data
extraction template v1’ was produced following piloting and revision,
incorporating a facility for user feedback.

Discussion

This data extraction template provides a single, accessible resource to
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extract all necessary characteristics of behaviour change intervention
scenarios. It can be used to annotate the presence of BCIO entities for
evidence synthesis, including systematic reviews. In the future, we will
update this template based on feedback from the community,
additions of newly published ontologies within the BCIO, and revisions
to existing ontologies.

Plain language summary

Behaviour change interventions are often reported in an inconsistent
and incomplete manner in study reports. This makes it difficult to
build knowledge and predict outcomes. There is a need for a shared
language to describe behaviour change interventions. This need was
met using ‘ontologies’, which are classification systems that represent
knowledge in a standardised way. The Behaviour Change Intervention
Ontology (BCIO) has been developed to describe the different aspects
of interventions in a way that is precise enough for computers as well
as humans to ‘read’ study findings. The BCIO can be used to extract
information from study reports for evidence synthesis, such as
systematic literature reviews. To meet the need for a resource for
annotating (coding) study reports according to the BCIO, we
developed a data extraction template. The template was developed in
four stages: i) reviewing existing papers using the BCIO, ii)
development of a draft template, iii) piloting and revising the
template, and iv) dissemination and maintenance of the template. The
resulting resource is an accessible, easy-to-use template to assist with
specifying the content of published papers reporting interventions
and their evaluation. The template will be updated based on user
feedback and future revisions to the BCIO.

Keywords
evidence synthesis, data extraction, annotation, ontology, behaviour
change intervention, intervention reporting
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Introduction

Behaviour change interventions vary considerably in their
characteristics including their content and delivery, context
(setting and population), target behaviours, and mechanisms
of action (Michie & Johnston, 2017). However, interventions
are often poorly reported, with inconsistent or ambiguous use
of scientific terminology (loannidis er al., 2014; Michie et al.,
2009). This makes it difficult to replicate and scale up inter-
ventions, and to synthesise evidence to build knowledge
(Wright et al., 2020). Although reporting guidelines (e.g.,
Hoffmann et al, 2014; Montgomery et al., 2018) have
improved the clarity and completeness of reporting, there is
a need for a common, shared vocabulary to standardise the
classification of key aspects of behaviour change interventions.

Ontologies can meet this need by integrating knowledge across
different disciplines, domains and data types (see Appendix |
for glossary of terms that are bolded and italicised). Ontolo-
gies are formal classification systems for representing the
world in terms of classes of entities (anything that exists in
the universe) and relations between entities (Arp er al., 2015).
Every entity consists of a label and a formal, unambiguous
definition which are specified using logic-based language
and unique identifiers, allowing it to be computer-readable
(Hastings, 2017). In several scientific fields, ontologies have
helped create a common language and a ‘controlled vocabulary’
(standardised sets of terms) to organise and represent knowledge
(Hastings, 2017; Sharp et al., 2023; Smith et al., 2007). The Open
Biological and Biomedical Ontology (OBO) Foundry hosts a
collection of coordinated, interoperable ontologies (Smith ef al.,
2007). They follow principles, such as being openly available
(see https://obofoundry.org/principles/fp-000-summary.html). The
precision of ontologies means that ontologies can support
the application of artificial intelligence and machine learning
approaches in data extraction, evidence synthesis, and outcome
prediction (Hastings et al., 2023; West et al., 2023a). This can
reduce research waste and maximise the speed and scale of
evidence accumulation.

The Human Behaviour-Change Project (Michie er al., 2017)
has developed a Behaviour Change Intervention Ontology
(BCIO) as part of constructing an automated ‘knowledge sys-
tem’ for gathering information from reports of behaviour
change intervention evaluations, and using this information
to predict intervention outcomes in novel scenarios (Michie
et al., 2021). The BCIO contains more than 1000 entities
relating to intervention content (BCTs; Marques er al., 2023),
delivery (including mode (Marques et al., 2020), source (Norris
et al., 2021), style (Wright er al., 2023) and schedule), engage-
ment, target population, setting (Norris er al., 2020), target
behaviour, and mechanisms of action (Schenk er al., 2023). It
follows the OBO foundry principles for good practice in
ontology development. The upper level BCIO is described in
Michie er al. (2021), and the method for developing the lower
level (component) ontologies is described in Wright er al
(2020).

The BCIO can be used to enable writing clear and comprehensive
study protocols and study reports by using its entity labels
and definitions. It can also be used to synthesise evidence as
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it clarifies what is the same, and what is different, across stud-
ies. Because entities each have a unique identifier, information
represented by ontologies can be used in artificial intelligence
and machine learning to predict behavioural outcomes.

This article focuses on the development of a data extraction
template to assist in evidence synthesis through the annotation
of study reports. Existing classification frameworks in behav-
ioural science, such as the Behaviour Change Technique
Taxonomy vl (BCTTvl; Michie et al., 2013), have been an
important and reliable method for annotating the content of
interventions, as they provide shared terminology and struc-
tures for conceptualising behaviour change interventions. The
BCIO is an advance as it allows all aspects of intervention
scenarios (e.g. content, delivery, context, engagement, mecha-
nisms of action) to be annotated in a systematic and stand-
ardized way. Sheils er al. (2024) identified a need for
“materials in how to code according to this revised frame-
work”, highlighting that an accessible resource is necessary
to support researchers and practitioners to apply the BCIO in
evidence synthesis. For example, in annotating BCIO entities
for a systematic review of digital interventions to address
children’s fruit and vegetable consumption (Froome et al.,
2023), it was apparent that there was a need for a single data
extraction template covering all component ontologies within
the BCIO. It can also serve as a key entry point for using the
BCIO more broadly for other purposes, such as intervention
development.

Specialist software such as EPPI-Reviewer, Covidence, and
RevMan are excellent tools to support data extraction. How-
ever, researchers would need to create data extraction sheets by
manually inputting entities from the BCIO into the software
system. Given the large number of entities, this is ineffi-
cient and creates an unnecessary burden on researchers. Here
we report the development of an accessible and standardised
data extraction template, containing every BCIO entity label,
definition and Uniform Resource Identifier (URI) within its
hierarchical structure.

Aim
This study aimed to develop a data extraction template for
annotating intervention evaluation reports according to the
BCIO.

Methods

Ethical statement

Ethical approval was granted by the University College
London’s ethics committee (CEHP/2020/579).

i) Scoping review of papers citing the BCIO

Forward citation searching was performed in November 2023
on published papers reporting the development of lower-level
ontologies within the BCIO, namely Mode of delivery
(Marques et al., 2020), Intervention Setting (Norris er al.,
2020), Intervention Source (Norris er al., 2021), Mechanisms of
Action (Schenk er al., 2023), Behaviour Change Technique
(Marques er al., 2023) and Style of delivery (Wright er al.,
2023) ontologies (Papaioannou et al., 2010). Google Scholar
was used for forward citation searching, as it is widely viewed
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as the most comprehensive citation tool (Martin-Martin
et al., 2021), including citations from grey literature and pre-
prints (e.g on PsyArXiV, MetaArXiv). Information on papers
citing and using each ontology was extracted onto a Microsoft
Excel template (Table 1). It included rows for each lower-level
ontology and columns for: a) number of papers citing the ontol-
ogy, b) in-text reporting of annotation using the ontology:
number of papers, references and quotes, ¢) supporting docu-
ments featuring annotation using the ontology: number of
papers, references, nature of reporting within the supporting
documents and links to these documents. Data extraction
from all papers citing the ontologies was split between two
authors (EN & LZ).

ii) Development of data extraction template

A prototype BCIO data extraction template was developed by:
a) identifying an appropriate software to host the template,
based on ease-of-use and accessibility, and b) compiling
the identified examples of BCIO annotations from published
papers.

iii) Piloting and revising the data extraction template
The prototype BCIO data extraction template was piloted to
annotate papers using the BCIO in a systematic review of
digital interventions to address children’s fruit and vegetable
consumption (Froome et al., 2023). Papers in this systematic
review were double-coded using the ontologies by two authors
(HF & EN), and appropriate revisions made. Instructions on
how to use the template were added. The revised template was
reviewed by the study team to produce ‘BCIO data extraction
template v1°.

iv) Launch and maintenance of data extraction template
The BCIO data extraction template vl was made available
online on the Open Science Framework and promoted via
social media. A feedback portal was established to enable users
to suggest improvements for the template.

Results

i) Scoping review of papers citing the BCIO

BCIO annotations were identified in 14 papers; their details
are shown in Table 1, with all 14 papers using the Mode of
Delivery Ontology (Encantado er al., 2022; Giroux et al., 2021;
Jackson et al., 2022; Keller et al., 2023; Kenny et al., 2021;
Lucci et al., 2022; McClatchey et al., 2024; McMahon et al.,
2023; Osborne & Norris, 2022; Shwed et al, 2023; Silva
et al., 2022; St Quinton et al., 2022; Umaefulam er al., 2023;
Wauerstl er al., 2023), six papers using the Intervention Setting
Ontology (Jackson et al., 2022; McMahon et al., 2023; Osborne
& Norris, 2022; Silva et al., 2022; Umaefulam et al., 2023;
Wauerstl er al., 2023; and four papers using the Intervention
Source Ontology (Jackson et al., 2022; Osborne & Norris,
2022; Silva et al., 2022; Wuerstl er al., 2023). No papers were
identified using the Mechanisms of Action, BCT and Style
of Delivery ontologies.

Supporting documentation further detailing BCIO annotations
was identified in four papers using the Mode of Delivery
Ontology (Encantado et al, 2022; Silva et al., 2022;
Umaefulam et al., 2023; Wuerstl et al., 2023), two papers using
the Intervention Setting and Intervention Source ontologies
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(Silva et al., 2022; Wuerstl et al., 2023). This supporting
documentation was provided via Open Science Framework
(Silva et al., 2022; Wuerstl er al., 2023) or additional documen-
tation within the paper (Encantado er al, 2022; Umaefulam
et al.,2023).

ii) Development of the prototype data extraction
template

Microsoft Excel was used, as a widely available and
routinely used software, with formats (.csv, .xIsx) that can be
uploaded within journal submission systems. The template had
a wide structure, with each ontology entity presented width-
wise and each ontology level presented heightwise (Encantado
et al., 2022). Associated papers coding using each ontology
were noted (Pilot 1 of BCIO data extraction template https:/
osf.io/c89fVv).

iii) Piloting and revising the data extraction template
Revisions were made after piloting the BCIO data extraction
template in an ongoing systematic review (Froome er al., 2023).
Definitions and unique IDs for ontology entities were added.
The template structure was revised to more clearly reflect
the structure of ontologies, with levels widthwise, reflecting
the structure used by Wuerstl er al. (2023), and papers were
presented in columns rather than rows. For each paper, sepa-
rate columns were added to represent ‘entity present’: i.e the
entity being present in the given paper, and ‘evidence’ for
quotes reflecting entity presence to be pasted directly into the
document. Initially, the presence of an entity was indicated by
highlighting the cell (as in Wuerstl er al, 2023). However,
after external feedback and discussions with the team, it was
decided that the presence of an entity should be indicated
by a ‘I’ in the relevant cell. This is to enable it to be
computer readable. Columns for intervention and comparator
conditions were added, to enable both to be annotated. The
template allows users to add subsequent columns for each
study included in their evidence synthesis.

All published ontologies were added into the template, with
a tab for each ontology: Mode of Delivery, Setting, Source,
Mechanism of Action, BCT Ontology and Style of Delivery. An
‘Intro’ guidance tab was added as the first tab in the docu-
ment to include information on what the template can be
used for, what ontologies are included within it and links
to the associated papers, where to provide feedback on the
template (specified in the next step), and how to complete
the template. This revised template was piloted which confirmed
the structure was clearer and much improved (Froome
et al, 2023) (Pilot 2 of BCIO data extraction template
https://osf.io/ntbce).

iv) Dissemination and maintenance of data extraction
template
The BCIO data extraction template vl was made available
on Open Science Framework (https://osf.io/x6afp) and as
Extended Data, and its citation generated (Norris er al., 2023).
A feedback portal was established on Google Forms (https:/
docs.google.com/forms/d/e/1FAIpQLSexgqQ1flljAfCnuCd3
QdKYy6Yze3IFJmjBCelySgjXDNsjgA/viewform) to  enable
suggestions from users for further improvement. Questions
include: a) ‘Please let us know if you have any queries on how
Page 5 of 16


https://osf.io/c89fv
https://osf.io/c89fv
https://osf.io/ntbce
https://osf.io/x6afp
https://docs.google.com/forms/d/e/1FAIpQLSexgqQ1flljAfCnuCd3QdKYy6Yze3IFJmjBCelySgjXDNsjgA/viewform
https://docs.google.com/forms/d/e/1FAIpQLSexgqQ1flljAfCnuCd3QdKYy6Yze3IFJmjBCelySgjXDNsjgA/viewform
https://docs.google.com/forms/d/e/1FAIpQLSexgqQ1flljAfCnuCd3QdKYy6Yze3IFJmjBCelySgjXDNsjgA/viewform

12 JUN 2024

168 Last updated:

Wellcome Open Research 2024, 9

adsy/014so//:sd1y

XS|X'6806¢ 1 1¢C9,0C550C
L££110L-lup-g-xs|x-s/a]y7ddns
\mmemmﬁﬁmgmommmom\mhﬁﬁd;ni:m
/lop/wod gndabes sjeulnol//:sdny

XSIX'NST 7INSTOW

T6¢E6 €207 €167 L/SPR[qORIPBIN/E
-6CE60-EC0-EL6C1S4C%98L L'0LVE%ME
/WS3/wodJsbulidsusiuod-diels//isdny

SWQIE/014S0//:sdny

(s19eieae
SjUaWIN0P 3S3Y) 40 SHUI

AbBojoyuo |In4

Aus Abojojuo yoea
uIypIm papod siaded jo
SIaqWINU pue saweN

L2oUrlsip-e-je
pue 22ej-03-22e4, b3 1
3|l [euonIppy 0 Abojojuo
03 Bulpiodde sanIAIe
uonuaAIUl Jo Buipo)

Ajuo sjaAs| Jaddn

sjuawndop bunioddns
3say3 Jo ainjeN

"29LL01 'sioneyag
ppy ‘MaiAal buidods
: qgesip [ea1sAyd yum
suos.ad Joj suopuaAIIU
uojessad Hupjows jo
Sjusuodwiod [e2132103Y |
(€202) 71 °H 'yHojuren
g 'SSW|OH "V 'PaMYS S
'UOSEIMET “Y ‘PPOL Y M
‘AsIanNM :Mainal buidods

'6806¢11229,02550C

‘3 'YijeaH [eubig mainal
Buidods v :Auanoe |eaisAyd
bunab.ey sdueusluleW SSO|
1ybiam Joj suopuaAIIUl
abueyd unojneyaq |eibip ul
uo s306 1eym (zz02) ‘W N
'sanbue g [ I\ ‘e19AN0D)
"4 'sqams "4 o ‘epoyaius
"D 'eAllS "1y edipwied “f
‘opejuedul :mainal buidods

6l-1 ()T

'421easay SIIAISS L|eaH
DINg "epeued ‘emeno ul
S91JJUN0D UBSQLIED-UBDLIY
pue euiyd woJj sa1agelp
yum buial syuelbiuiwi Joy
uonuanRul bujusalds
Ayredounai-s|3 patojiey
Ajjeanynd pue onsinbul) e
40 JuswdoaAsp-0d 3y |
(€202) ['neassaid B "0
uayasaig [N ‘egboq “H
‘N uBig “D N Usypnog
“IN 'UOS|IM “A 'Wejnysewn
:Juswdolansp AIIUL

Jpd=1euil0)peojumop
JAMP/ /U0 AIXIeASd//:sd1y
‘NXIVASd "2Jedyyjeay ul
suonuaniaul abueyd
Jnoineyaq yyeay ajdninw
1O SM3IAS D11eUIISAS
pa3e[a.1J93ul OM) 10} [03010.d
(2202) ‘W ‘senbiey 8 7
‘U3l ueA “[ ‘a1owsulg
“['neassald "D "eAlIS
020101d M3y SAS

Buipod

0129 Y3M sjuswndop
Bunaoddns yym
siaded Joj 3duasayey

“1ULU0D

uojUAAIRIUI BuLIdAIIBP JO)
UOI32LIDIUI DIBJ-031-308)
|euonippe payiodal asayy
0 JNoJ pue uondesalul
uewiny JUBISIP dewoIne
-Uuou papnpoul os|e saIpnIs
01 Jayjo ay| "pajewoine
pue [e3BIp Aj241ua sem
Apnis auo AluQ, :sINsay

J(@ueisip

'saynuiw Aaioe [esisAyd
qunod dais “6°9) Jojuow
KiInoe 3|geJeam e JO W0y
93 Ul S|e1I91BW DIU0IIDID
puUE 00QXI0M P Ul S|eLialew
pajund yam payuswbne
sbunssw dnoub |jews

eIA 92B}-0)-928) Ajuewd
sem AJaAI[Sp JO spow
|eUONEWIOJUI 3YL, :POYIBIA

U33314N0} 03 dAl WOy
Buibuel ‘Kian2p Jo sapoul
G'Z1 Jo obeiane ue panodal
SUORUSAIIU] "SULIe [0J3U0D
9y} WoJj £Z pue suie
UONUSAIRIUI B} WOy
pa312e1IX3 AISAII9P JO Sapow
98 9J9M 243y "S3PIMe
pPapN|RUI BYY WO) PIIDEIIXD
2J4am (AaAl9p Jo sepowl
anbiun zz jo pasuduwod)
KIAI19p JO Sepow €1 |

10 101 v/, :S)NS3Y

- sdoysyiom uawdojarsp
-02 3Yj Ul payusp! Jou
so1b691e.1S 9AND3YS pue

sJalileq Jaylo a1elbaiul 0y

Moy pue ‘sadAjojoud ‘a3e8.10
01 S|elis1ew uo paaibe [ge

'£€] suonuaAiul abueyd
InoiAeYyaq BuliaAlep Jo
sbunias pue sspow ay3
payiuspl s, :POYISIN

,dde

auoyduews ‘(dnoub) adej-0y
908} :AIani|ap Jo apo, ba
:3|ge) S3IpN3sS papn|pul Jo

¥ SO1ISII210R1eYD) UIYIM IX3|
Buipod
0108 yum
sjuawndop
bunaoddns (synsau 73 spoyiaw)
yum siaded Buipod 0109 payiodas
30 JaquinN Jo sajonb 3jdwex3

*Jejoyas 316009 uo uoiIeIIXS eIEP OIDF 4104 Bulydieas uole3d piemiod ‘| ajqel

680671 1779407550C '8 'Y eaH
1eubig ‘mainad buidods v :Ainnoe
|ea1sAyd bunasbuel sdueusiuiew
$50| 3ybIam Joj suolusAIaIUl
abueyd unoineyaq |eubip ul uo saob
1_YM (z202) ‘N "N ‘senbiepy g
"IN "e19ANOD "y 'sqqmis 4 o
‘enoysius "D ‘ellS "7 Y 'edlswied
“['opejuedu :mainal buidods

'6£€-89€ '9)EL

‘QUDIP3IA [eJoIABYDg [euoIIe|SuURI]
(0°€ Apeais Apeal) jels Aaie
|eaisAyd bujobuo ue jo Apnis ased e
'SUOIIUBAJSIUI UJUIIM JUSIUOD 3bueyd
JoiAeyaq Jo suondidssp 1odal 01
uaym pue moy buniuiiy (€20z) v
‘UBWIYIOY %3 o [ 'UBWAM “M ‘UBND "y
g 'SIMaT "y "3 'BwioyD 3 IpajaLdei
3 'S "UOYBADIA :UO[RUSAIDIUT

'79/L01 'SI0INBYSG SADIPPY ‘MBIA
buidods v :sanijigesip |eaisAyd yim
suosJad 4oy SUONUIAISIUI UOIIESSDD
Bupjows Jo syusuoduiod [e3133109Y |
(€202) 71 °H 'YojuleD g g 'SaW|oH
"V ‘PEMYS 'S ‘UOSeIMeT Y ‘PPOL

Y " ‘PsIanp :mainad buidods

'61-1 (1)€T 'Ypeasay

SDIAIDS U3PaH DING ‘epeue) ‘emeno
U] S3113UNOD UeaqIIeD-URdLY pue
eulyD Wodj sa3agelp yum buial
SyuesBiwwI 10y uonUIAIRIUI BujusaIOS
Ayredoupal-s|91 paJojiey Ajjeinind
pue dnsinbul| e Jo Juswdo|arsp-0d
9UL (€202) '['neassaid g " "0
“Jaydsalig “[ ' ‘eqboq “H ‘N quaig
"D "IN 4ayanog "IN "UOS|IM “A
‘wejngaewn Juswdo@Asp AJsul

‘(1) 'smainay 2110Wa1sAs Jo aspqoiog
ouDJYd0) "UOIIeSSad mCEOEm 104
SSaUINIPUIN “(ZZ07) ‘N ‘Uospui g “3
‘sakeH “[ ‘'syueg-auo1sbuIAIT 3 'SLION
“['umolig 'S ‘uosel :Malndy sAS

Buipod o109 pariodas
1x33-ul y3m saaded a0j 3dua13)3y

€l

Buipod
onsg
pajiodas
IX33-U1 Y3m
siaded jo
PELTITY]

ABojojuo
Bunn
siaded jo
Jaquiny

JSEYNIET:)
jo 3pon

KBojojug

Page 6 of 16


https://psyarxiv.com/7dwrv/download?format=pdf
https://psyarxiv.com/7dwrv/download?format=pdf
https://osf.io/3cbmk
https://journals.sagepub.com/doi/suppl/10.1177/20552076221129089/suppl_file/sj-xlsx-3-dhj-10.1177_20552076221129089.xlsx
https://journals.sagepub.com/doi/suppl/10.1177/20552076221129089/suppl_file/sj-xlsx-3-dhj-10.1177_20552076221129089.xlsx
https://journals.sagepub.com/doi/suppl/10.1177/20552076221129089/suppl_file/sj-xlsx-3-dhj-10.1177_20552076221129089.xlsx
https://journals.sagepub.com/doi/suppl/10.1177/20552076221129089/suppl_file/sj-xlsx-3-dhj-10.1177_20552076221129089.xlsx
https://osf.io/k5pe4
https://static-content.springer.com/esm/art%3A10.1186%2Fs12913-023-09329-3/MediaObjects/12913_2023_9329_MOESM4_ESM.xlsx

12 JUN 2024

168 Last updated:

Wellcome Open Research 2024, 9

(319ey1ene
sjusawnsop
asay3 Joy syur]

sjuawndop
bunuoddns
9s3y3 Jo ainieN

.(G 9|qeL 93s) sweb

03pIA pue ‘uonedlgnd pajuld (Sgad
'sade) oapIA 3°1) 96eI0IS 21U01IB|D
9|qekeld uaindwod ‘231Ssgam 23e4-03
-928) :SQOW XIS JO [PI0) B PaUIRIUOD
S3IPNIS PAMBIASI 3y L, :SINSDY

,/SS2201d MaU a3 SSNasIp

01 bunaaw Apjam e asn Jybiw yaiym
‘K1an1ap Jo spow paseq-dnolb e 1o
(ss@o04d mau ay) bunessuowsp
09pIA B '31) AIanI|ap JO apow
[EUOIIBWIIOJU] [ENSIA B BUISN PaJaAIep
90 ybiw suoabins Jayio 03 ssazo.d
MaU ay) bunensuowap jo anbiuydag
abuey) Jnoineyag ayy Juswaidul

01 AIAl9p JO apow ay1”, :POYIBIN

(%12 "7 = u) s|[e2 09pIA A|jedydads
(%21 'z = u) s||ed pue (%Z1 'z = u)
193ndwod ay3 BIA (%001 ‘L1 = U)
21U0.43993 (%8 ‘€ = U) suonedlgnd
pajuid ybnouyl (%81 'c = u) [ersiew
pajuld (%67 'S = U) 9dueiSIp e Je
(%6¢ 'S = U) uondetsul uewny wo.y
(%001 ‘ZL = u) AanII9p uoKRWLIoJUI
PaAjOAUL AIBAIIRP JO Sapow ‘sa|diduld
Buipino 1)1 2y3 03 pa3ejaJ S924n0sal
pue sjo03 1oddns jo Alanljsp

33 BuISSNISIP UBYM'™, :S)NSDY

. Kianiep Jo apow ysnd pue Aianiep
JO 3pow snouoyduAse ‘Kisalsp jo
apoul paseqg-dnoub ‘AIsaljap Jo apoul
|euopewolul ;9| AbojouQ Asanilea
JO SPOIA dY3 JO Sasse|d [anal-laddn
Buimol|os ay3 031 su

/P13 B19M (£Z01 L0:01DE)
d)ISgam pue (SzoL L0:01Dg) |lews
(#7001 10:0109) dueisip e e

(€001 L0:01Dg) 9k} 01 k", 1S)NSAY

P sETTMVET]
os|e aJam ‘A10631ed OALJOIN B 10U
ybnoyjje ‘soapia auljuQ ‘Aiobaed

PapOd AjUOWWIOD JSOW 33 Sem
(BIP3UI [BI20S 'S[BIDI2UILIOD UOISIAD|R}
1ew-3 ‘sa)sgam "63) ebip
‘0ALJOIN dY3 1suteby, [s)nsay

buipo> o108

Buipod  ym susawndop

0124 Y3m syuawndop Bunuoddns
bunsoddns yum yum siaded (s3ynsa. 3 spoyiawy) buipod
siaded 1oy 3duasayey jJosaquinN 0109 payiodau jo sajonb ajdwexy

8-80101-220-668015//00L°0LAN2E
[pn'Axoadqi|Bio-10p//:sdnY (Zz0z) 825 L-€05 L
‘Y€ PNIS |qUIED) [ MIIASY DIIBWSISAS V

:Bulquies) Juadsajopy bupsble| suonusAISIUL

ul sspo AaAljRg pue sanbiuyda)
abueyd Joineyag ‘e 39 ‘g ‘buniydld
g 'SLION " ‘UoUINY IS :M3IARY SAS

¥€¢990-¢C0¢

-uadolwa/9e L L0 (0P ¥EZI909:E LIEZ0T
uado fgApms aairelenb e :lapo (g-IN0D)
inoineyag pue uoieAnojy ‘Aunuoddo
‘Ajigeded ay3 pue ylomawel4 sulewod
|eanaJtoay] ayr buisn bumas [endsoy ayy

ur sopoudAy annepas pue sauidaze|pozuag
Buiqrsaidap 03 siojey|ine) pue siallieq
Buikynuapile 12 ‘y epaig ‘[ souejog
-eZ025e.IRD) 'SIA 13[19) JusWdolRASp AUSIUT

0r0Peql/Wal/e601L°0L <10p

P¥8-€€8:(L L)EL'EZOT "PRIN AeYRg [suell
'SI9YDJeISAU JOJ SUOIEPUBLLILLOIDI JUBAD[S
dojansp 03 A1oayy abueyd Joineyaq buikidde
Apnis maiaiaul ue :sdiysiaulied yoieasal
jnygbuiuesw bupuoddns ‘e 12 4 ensya0H

‘33 XNoJI9 'Y Pamys 3usdo|aAsp AIDIUL

S68¢L°dal/LLLLOL Hlop

‘Sl-1 ‘€207 "1eId Ul [eAd [ -aued Auewnd

SN Ul uawabeuew-4as ewyise aroidwi 03
ABaje.ns uonejuawadwi xajdwod e woJy
Je|dWaxa ue »2egpas) pue Jipne pawojul
Aj[ed12402y) Jo Juawdojaasq ‘(e 32 7 'pasis v
'uopIays ‘M “Aoypie|dd Juswdoaasp AUL

70€9902°220C'8061 LEEZ/0801°01 10d
‘1:6 ‘ABojoydAsd Juabo) ‘|9aym abueyd
Jnoiaeyag ay buisn siaydieasal Ag axeidn
uopensibal-aid asealoul 03 uonedynads
UONUSAIRIUI Paseq-a2uapiAs ue buidojanap
1INolAeYaq se uolesibal-ald (zz0z) '3
'SLION 8 D ‘BulogsQ JuswdojaAsp AISIUT

8-55500-0C0-€6€ELYS
/8€01°01/61010p//:50mY *(1202) ¥£9-599 ‘65
pJ0) [eulds "SUONEPUBILIOIDI UOIUSAIDIUI
dojanap 03 sydomawiey abueyd Jnoineyaq
buiAdde :Ainfur p1od jeurds yim buibe ajym
uopedppled bupueyud ‘e 12 AL ‘e s
'9J0Wase) “J'3 ’XNoJID Jusdo|aAsp AIRIU]

03 0179 paiodas
1x33-ul y3m saaded 10y 3dua.3)3y

Buipos 0108
pajiodas
IX93-Ul Yy
siaded jo
Jaquiny

KBojojuo
bunn
siaded jo
Jaquiny

KBojoyug

Page 7 of 16


https://doi.org/10.1038/s41393-020-00555-8
https://doi.org/10.1038/s41393-020-00555-8
http://dx.doi.org/10.1080/23311908.2022.2066304
http://dx.doi.org/10.1111/jep.13895
http://dx.doi.org/10.1093/tbm/ibad040
http://dx.doi.org/10.1136/bmjopen-2022-066234
http://dx.doi.org/10.1136/bmjopen-2022-066234
https://doi-org.libproxy.ucl.ac.uk/10.1007/s10899-022-10108-8
https://doi-org.libproxy.ucl.ac.uk/10.1007/s10899-022-10108-8

12 JUN 2024

168 Last updated:

Wellcome Open Research 2024, 9

qyuiG/014so//:sdny

SUWICIE/O1ISO//:5cNYy

(a19eiene
SJIUBWIND0P 3S3Y3 404 SHUI

ABojojuo |In4

Ajuo sjans| Jaddn

sjuawndop
6unaoddns
asayj Jo ainmeN

'79LL01 'sioineysg
SNIDIPPY ‘MIINS
Buidods v :sanijigesip

[ea1sAyd yym suosiad Joy

SUONIUSAIIUI UOIIBSSDD
Bupjows jo syusuodwod
[B2NR.I03Y 1 (£207)

“1°H 'yHojues g g
'SSWIOH "V ‘PAaMUS “S
‘Uoselme Y ‘PpoL Y M
‘psJanp\ :Mainad buidods

Jpd=1eW.0);pEOjUMOP
JNIMP/ /WO AIXJeAsd
//:501Y AXIvASd
‘2Jedyyjeay ul
suonuanaiul abueyd
InoiAeyaq yyeay
a|dinw Jo smainal
J[IBWSISAS paje|aliaiul
OM] 104 1020104d (2207)
‘I ‘sanbuepy g 7
‘U3l ueA “[ 'alowsulg
“['neassald "D 'eAlIS
:|0d0304d M3IARY SAS

Buipod

0IDd Y3m s3uawindop
Bunaoddns yam
siaded 40y 3dua43j0y

Sdoysyiom
Juswdolansp-02 sy Ul
payuap! 10U salbarens
9112343 pue SIaLLIE]
13Yj0 a1eJbaiul 03
moy pue ‘sadfojoid
'9)e3.2 03 S|elslew

uo paalbe '[g€ ‘L]
suonuanIUl 9bueyd
anoineyaq buriaaisp
Jo sbumas pue sspow
3yl payiuspl s,
:AJuo SpoyaIN Uf

JSiunwwon

:bumas, ‘69 :9|qe)

salpnis papnpaul

O sapsiRIdRIRYD

z UIYyIIm Ajuo 1xa)

(%8) S131}e3)

pue (98) sebessaw
juelsul ‘(95£¢) SLUSgaM
(965 L) 1w papnpul
Jearew ud pue [enbip
JaASMOH ", Jeajpun, se
pap0od AISAIIDP JO SapoW
UBWNY JO (6=U) %78
yum AIanijep Jo spow

e Se pasn aq 03 Sem
uoDeIUI UPWNY MOY
Jeapun sem ] Aianiiep
J0 sapow [epualod se
payUSP! 319M (969)
|eLigew Juld pue

(%€€) swiogeld [eubip
(9 19) uBwnH, :s)Nsay

LA ABojojuo Alaniep jo
apow ay3 buisn Aiaaip
4O 9pOW :UOUBAIRIU]
:uonoenxe eyeq

Buipod o109
Y3IM sjuawindop
Bunpaoddns (synsau 73 spoyiaw)
yumsisaded  Buipod o109 pariodas
30 J3aquinN jo sajonb 3| dwex3

‘6L-1 (L)ET 'Yoieasay

S92IAIBS Ul|eaH DINF "epeueD ‘emeno
Ul S91JUN0D UBaQQLIED-URDL)Y pue
BUIUD WOl S9313qelp yam bu
sjuedblwwi 1oy uonuaAIRIUl buluaaIds
Ayredouryai-a|a3 paJojiel Ajjednijnd
pue dnsinbu) e jo yuswdojaAsp
-023YL (€207) ['Neassaid 8

“0 U8ydsalq “[ "IN "eqbod “H
UaJg "D "IN 43ydNn0g “IAl ‘UOS|IM “A
‘wejnjaewn auswdolaAsp AJRIUT

Cuu ;m\sm.\\_wk w.:UEEm\WKO asbgnindg
3UDJY207) "UONEeSSID BuOWws 1oy
"3
‘sakeH “[ ‘syueg-auoisbuiA 3 ‘'SILION
“['umolg 'S ‘Uose[ :MaIndy SAS

0-€7£00-120-€6€L¥S/8€01°0L/B10
lop//:sdny (z202) €999 ‘09
pJo) [eulds ‘yoeoidde siomauie.q
sulewo( |ednaJoay e Aunful p1od
|eulds Jaye sadioeud a1ed [amoq
Buibueyd 01 si01ey|de) pUe SisLLIeg
‘812 °g'D ‘OPUGIIN “DY “AeddN
“IN"3A '1DoN7T uswdolaAsp AJRIUT

1'§GE€1's24uadoguy/889z L 0L

1op L L Bny 1z0z paysliand
'88:%!1.207 'S3y uadO gyH ‘|odoloud
MBINDJ DNeWRISAS v ¢sawwelboid
uone|igeya deipied [enbip Jo
SSOUDANIBYD YIIM PIIBIDOSSE SaIn1ea)
uopuaAIalUl pue sanbiuydal abueyd
INOIABYSQ 31y N DUJAg 'Sy Jojkel.
‘N sull0D ‘[ ALteySon ‘Ml AoAFON

‘3 AUUDY| :|030101d MBINRY SAS

6u1pod o104 pariodas
1x33-ul yyum saaded 10j 3dua439y

Buipod 0109
paiiodai
IX3)-Ul yUMm
siaded jo
JRquinN

0€

ABojojuo
Bunn
siaded jo
Jaquiny

Buimes
uoljuanillul

KBojoyup

Page 8 of 16


http://dx.doi.org/10.12688/hrbopenres.13355.1
https://doi.org/10.1038/s41393-021-00743-0
https://doi.org/10.1038/s41393-021-00743-0
https://psyarxiv.com/7dwrv/download?format=pdf
https://psyarxiv.com/7dwrv/download?format=pdf
https://psyarxiv.com/7dwrv/download?format=pdf
https://osf.io/3cbmk
https://osf.io/54mhb

12 JUN 2024

168 Last updated:

Wellcome Open Research 2024, 9

791401 'sioineyag

IPPY ‘MalARJ buidods v/ :sanijigesip
[ea1sAyd yum suosiad Joj SUoRUBAIRIUI
uonessad bupjows jo syusuodwod
[e2n2103Y]1 (€207) 1 °H ‘YHojuen g
g 'SOWIOH "V 'PAMUS “S 'UOSEIMET Y
‘PPOL Y M 'ASIINM M1 Buidods

qelzn/oryso//:sdny Abojouo [jn4

Jpd=1eWJ0); PEOJUMOP/AIMP//UI0D
‘NIxdeAsdy//sdny AavAsd “aledyyeay

ul suonuaAIIul 3BUBYD UNOINBYSQ
yjjeay adin|nw Jo SMIIASJ dBWISAS
pa3e[a.J23ul OM] 10} [02010.d (2207) ‘N
‘sanbie g 7 ‘ua)ly ueA “[‘aiowsulq “[

JWQIE/0rso//:sdny Ajuo sjpas| Jaddn ‘neassald D ‘eA|ls :j0d030id majnay SAS z
buipo> o108

Y3IM sjuswindop

(a|qejiene sjuawndop bBunuoddns

J1) syuswndop Bunaoddns Buipod OID9 Y3Im syuawniop yaum siaded
asay3 104 syuI 9say3 jo aunieN bunaoddns yam siaded aoy aduaiayey 30 JaquinN

.,(021010:0109)

924nos uosiad Jo

asadxa {(760010:0108)
uone|ndod 1eb6.e1 sy pue
924n0S uosJiad ussmiaq
Ssaupa’efal ((€80010:0109)
J3UDIeasay, SHNSAY

“SWIe [04)U0D BY3 WOy
XIS pUe SULIe UOIIUDAIRIUI
9U3 WO PRIIBIIXS S3IINOS
UOIIUBAIDIUI 67 919M
93y "S3|211e papn|pul
93U} WOJJ PIIIEIIXD DIIM
(S924N0S UOUBAIBIUY
anbjun | jo pasidwod)
$32JN0S UONHUIAIRIUI

GE JO (101 v, 'SYNSY

L,SIUSPNIS [BI0II0P
AKbojoydAsd |eaiuip pue
‘s1s1bojoydAsd [aA3]-|el01d0p
‘uepisAyd e buipnppul
‘siapes| dnoub paules

7 Aq paj-0d sem uoIssas
yoes :uapinoidssidessyy

Jo adAy, ‘63 :9|qe3 Salpns
pPapN[aUL JO SJNSIRIIRIEYD
uyam Ajuo xaL

. (820920:0109)
ey Alsiaaun™, [s)Nsay

, "S}Npe Jap|o 03 3|qIsSaIde
SJ91U8 AUNWIWOD Jeau
spooyJogybiau uequn aAl
Ul SeM UORUSAJIDIUI 3Y3

10 Bumas ayl, :poyis|

oAl 03
049z Wolj buibuel ‘sbumass
uonuaAIRIUl Z'7 ‘abelane uo
'PaSN SUONUIAISIU] 'S3|DIe
PapN|oUl BY1 WO) PR1DRIIXD
2Jam (sbuias uonuanIalul
anbiun z| jo paspdwod)
sbuas uonuanIUl

07 JO [e101 v/, :S)NSay

(s3ynsau 13 spoyiaw)
Buipod 0109 paiodas
Jo sajonb ajdwexz

70€990¢

'7207'8061 LEEZ/080L°0L :10A ‘L6
‘KBojoyaAsd 1uabo) ‘|eaym abueyd
Jnoineyag ay3 buisn siaydleasas
Aq axeidn uonensibal-aid aseanul
01 UoedIIadS UOUBAIBIUI Paseq
-90UapIAS ue buidofeAsp inoineysq
se uonel3sibal-aid (zz0z) 3 'sJON
3 "D '2UJogsQ usWdo|aASP AIIUL

"79//01 'SIOINBYDG DAIDIPPY ‘MIINS
Buidods v :sanijigesip [eaisAyd yim
Su0s.ad J0J SUONUDAIRIUI UONLSSD
Bupows Jo susuodwod [ed1n3109Y L
(€202) 1 'H 'yrojues g “g ‘saw|oH
"V 'PIMUS 'S ‘UOSeIMET ") ‘PPOL

4 " ‘psienp :mainad buidoos

() 'smanay 21bwaisAs Jo aspgpiog
2UDJY20D “UOIIeSSSI Buows 10}
SSaUINIPUIA (ZZ0Z) "N "Uospuil g “3
‘sakeH “[‘syueg-auoisbuin “3 ‘sLIION
“['umolg S ‘Uosyoe[ :MalAdY SAS

¥0€990¢

'7207'8061 LEEZ/0801°01 100 ‘L6
‘Abojoyahsd 1uabo) ‘|eaym abueyd
Jnoineysg ayl @C.,mj Slaydleasal
Aq 9xerdn uonensibas-aud asealnul
01 uonedyRads uonUIAIRIUI Paseq
-92uspIAs ue bujdolansp noineyaq
se uolelisibal-aid (zz0z) '3 'SHUION
9 ') '9UJ0gsO JuswdoPAsp AISIUL

'6£€-89€ Q)L

‘SUDIP3IA [B40INBYSG [BUOIIE|SURL]
(0°€ Apeais Apeal) jely Aiade
jeaisAyd bujobuo ue jo Apnis ased e
:SUO[IUBAJIIUL UIYIIM JUIU0D Sbueyd
Joineysq Jo suondrdsap 1odal 0y
uaym pue moy Buniuiyiay (€zoe) v
‘UeIYIOY B "o [ 'UBWAM “M ‘UEND “V
‘g 'SIMa7 "V "3 ‘Bwioy) ) ‘IpsjaLdeN
3 'S "UOYBIADIA :UOIUAIIU]

"T9LL01 'SI0INRYRG BADIPPY MBIAI
Buidods v :sanijigesip [eaisAyd yim
SU0s.ad J0J SUONUDAIBIUI UONLSSDD
bupjows jo syusuodwod [edpaloay |
(€207) "1 °H 'yMojuIeD B “g ‘SBW|OH
"V 'PIMUS 'S ‘UoSeImeT "M ‘PPOL

4 " ‘psienp maind buidods

Buipod 0109 payiodas
1x31-ul y3m siaded Joj adualasey

buipo> o1Dd
paiiodau
IX9)-ul yum
siaded jo
Jquiny

vl

KBojojuo

siaded u.o
Jpquiny

334nos
uoIIUAAIRIUL

ABojoyuo

Page 9 of 16


http://dx.doi.org/10.1080/23311908.2022.2066304
http://dx.doi.org/10.1080/23311908.2022.2066304
https://psyarxiv.com/7dwrv/download?format=pdf
https://psyarxiv.com/7dwrv/download?format=pdf
https://osf.io/3cbmk
https://osf.io/v7j3b
http://dx.doi.org/10.1080/23311908.2022.2066304
http://dx.doi.org/10.1080/23311908.2022.2066304

Wellcome Open Research 2024, 9:168 Last updated: 12 JUN 2024

JSEYNTEY ]
JLEITS

(o129)
KBojoyug
anbiuyday
abueyn
anoineyag

uonoy Jo
swsjueysay

Page 10 of 16



to use this template?’, b) ‘Please let us know how you think
this template can be improved’ (both free-text responses),
c¢) Have you developed and alternative template that you
wish to share?” (Yes/No; if ‘Yes’ then requested to send to
paper’s lead author) and d) ‘If you wish, please provide us
with your contact email’. The BCIO data extraction tem-
plate vl and feedback portal were promoted via the Human
Behaviour-Change Project social media accounts (X and
LinkedIn) and BCIO website (https://www.bciontology.org/use-
evidence-synthesis). The template was intentionally labelled ‘v1’
to allow for amendments based on user feedback, addition of
new ontologies as they become published (see collection https://
wellcomeopenresearch.org/collections/humanbehaviourchange),
and updates to existing ontologies that have been published,
since ontologies are dynamic and expected to change over time
as they are refined (see OBO Foundry Principle 16).

Discussion

This paper presents development of a data extraction template
to support annotations using the BCIO. This tool currently fea-
tures entities from the six component ontologies within the
BCIO that are published: mode of delivery (Marques ef al.,
2020), setting (Norris et al., 2020), source (Norris er al., 2021),
mechanisms of action (Schenk er al., 2023), behaviour change
techniques (Marques e al., 2023), and style of delivery (Wright
et al., 2023). More ontologies within the BCIO are underway
and will be added into this template once developed: human
behaviour, fidelity, schedule, dose, engagement, and population.
Annotation guidance manuals specific to each ontology
is  available online  (https:/drive.google.com/drive/folders/
1cJ53d0OhBxHASHY|jt55¢2S7NuJO3kXMFe) to wuse alongside
the template. These manuals provide information on how to
annotate entities within each ontology, and advice and rules
for making decisions.

Annotation of behaviour change intervention reports accord-
ing to the BCIO is made simpler with this data extrac-
tion template. All entities within BCIO are presented in one
document, available in the readily accessible and easy-to-use
format of Microsoft Excel. This resource facilitates the annota-
tion of intervention protocols and evaluation reports to allow
cumulative understanding of the complex question central
to changing human behaviour: “When it comes to behaviour
change interventions: What works, compared with what, for
what behaviours, how well, for how long, with whom, in what
setting, and why?” (Michie er al., 2017). We encourage
researchers and practitioners that use this template to share
their annotations of intervention reports through an open access
repository (e.g. Open Science Framework, which can generate
a link), so that their work can be built upon, and potentially
avoid duplication of effort.

Strengths and limitations

This template provides an easy-to-use method of annotating
according to the BCIO using widely available software
(Microsoft Excel). It also allows users to view the ontologies
within the BCIO in-full and in a hierarchical structure with-
out using ontology-specific Web Ontology Language (OWL)
format (http://humanbehaviourchange.org/ontology/bcio.owl).
The template has an ongoing route to improvement based on

Wellcome Open Research 2024, 9:168 Last updated: 12 JUN 2024

user suggestions, via the feedback portal. However, a limitation
of using Microsoft Excel for this BCIO coding template is
that updates to the ontologies within it require manual adjustments
and maintenance, as opposed to being automatically integrated
into the document.

Manual data extraction can be time-consuming, and a degree
of training may be needed to understand and become famil-
iar with the BCIO and its entities before undertaking the
data extraction stage. A training programme has been devel-
oped and is available at https://www.bciontology.org/training.
The training aims to help people use the BCIO effectively and
encourage them to build the BCIO into their routine workflows.
Developments such as natural language processing, machine
learning and artificial intelligence provide new opportuni-
ties for automated data extraction, reducing the time necessary
to complete or update an evidence synthesis (Jonnalagadda
etal., 2015).

Future research using this BCIO data extraction
template

The BCIO data extraction template can be used to annotate the
BCIO within evidence synthesis studies, as well as to describe
new intervention studies. In the future, we will update this
template based on feedback from users, additions of newly com-
pleted ontologies within the BCIO, and revisions to existing
ontologies. When future versions of the template are released,
we will change to v2, v3 etc. Users should specify exactly
which version they have used in their work. The template URL
(https://ost.io/x6afp) will always link to the most current ver-
sion, with previous version accessible by clicking on the
Revisions tab on Open Science Framework.

Consent

Any respondents to the Google Forms feedback portal are
asked for their informed consent. Respondent indicate their
consent by ticking a box.

Data availability

Underlying data

Open Science Framework: Human Behaviour-Change Project.
https://doi.org/10.17605/0OSF.IO/EFP4X (West et al., 2023b).

Extended data
This project contains the following extended data:

e Pilot 1 of BCIO data extraction template (https://osf.io/
c891fv)

e Pilot 2 of BCIO data extraction template (https://osf.io/
ntbce)

e BCIO data extraction template v1 (https://osf.io/x6afp)

Data are available under the terms of the Creative Commons
Attribution 4.0 International license (CC-BY 4.0).
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Table A1. Glossary of terms.

Term

Annotation

Annotation guidance

manual

Class

Entity

Interoperability

Open Biological and
Biomedical Ontology

(OBO) Foundry

Ontology

Parent class

Relation

Uniform Resource
Identifiers (URI)

Web Ontology
Language (OWL)

References

Definition

Process of coding, or tagging, selected parts of documents or
other resources to identify the presence of ontology entities.

Written guidance on how to identify and tag pieces of text from
intervention evaluation reports with specific codes relating

to entities in the ontology, using for example EPPI-Reviewer
software.

A category of entities as represented in an ontology.

Anything that exists or can be imagined, including objects,
processes, and their attributes. It Includes mental process,
i.e., the process and content of cognitive representations, and
emotions. Entities can be represented hierarchically by parent
and child classes (see definition of parent class).

Two systems are interoperable to the extent that the data in each
system can be used by the other system. Note: An ontology is
interoperable with another ontology if it can be used together
with the other ontology.

A collective of ontology developers that are committed to
collaboration and adherence to shared principles. The mission
of the OBO Foundry is to develop a family of interoperable
ontologies that are both logically well-formed and scientifically
accurate.

A standardised representational framework providing a set
of entities for the consistent description (or “annotation” or
“tagging”) of data and information across disciplinary and
research community boundaries.

A class within an ontology that is hierarchically related to one or
more child classes (subclasses) such that all members of the child
class are also members of the parent class, and all properties of
the parent class are also properties of the child class.

The manner in which two entities are connected or linked.

A string of characters that unambiguously identifies an ontology
or an individual entity within an ontology. Having URI identifiers
is one of the OBO Foundry principles.

A formal language for describing ontologies. It provides methods
to model entities of “things”, how they relate to each other and
the properties they have. OWL is designed to be interpreted by
computer programs and is extensively used in the Semantic Web
where rich knowledge about web documents and the relations
between them are represented using OWL syntax.

Source

Michie et al. (2017)

Michie et al. (2017)

Arp et al. (2015)
Arp et al. (2015)

http://www.obofoundry.org/principles/
fp-010-collaboration.html

Smith et al. (2007) www.obofoundry.org/

Arp et al. (2015)

Arp et al. (2015)

Arp et al. (2015)
http://www.obofoundry.org/principles/
fp-003-uris.html

https://www.w3.0rg/TR/owl2-quick-
reference/

Arp R, Smith B, Spear AD: Building ontologies with basic formal ontology.

MIT Press, 2015.
Publisher Full Text

Encantado J, Palmeira AL, Silva C, et al.: What goes on in digital behaviour
change interventions for weight loss maintenance targeting physical
activity: A scoping review. Digit Health. 2022; 8: 20552076221129089.
PubMed Abstract | Publisher Full Text | Free Full Text

Froome HM, Cheung KL, Martin W, et al.: Identifying and characterising

digital behaviour change interventions to improve fruit and vegetable
intake in low-socioeconomic status primary school children: A Systematic

Publisher Full Text

Review. Research Square. 2023.

Giroux EE, Casemore S, Clarke TY, et al.: Enhancing participation while aging
with spinal cord injury: applying behaviour change frameworks to develop
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Wellcome Open Res. 2023; 8: 503.
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Nikos Ntoumanis
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Odense, Denmark

With the development of the new ontologies, a data extraction template that integrates all
available ontologies is a welcome addition to the literature. The manuscript describes in a clear
and concise way the steps used in the development of this template. Below I offer some minor
thoughts and suggestions for the authors’ consideration.

1. The labeling of the template as “v1” could also be reflected in the title.

2. One thought I had reading this paper is that with the development of new ontologies, each
of which will have its own guide for coding, using this template in an Excel format will
become increasingly cumbersome. Surely, the way forward would be to develop a free
software where all the ontologies and the user guide for each would be integrated in a user-
friendly way? Something to perhaps consider mentioning in the Discussion.

3.In the abstract, it would be useful for the reader to know what ontologies are included in
the template. Also, consider changing “facility” to “option”.

4. Introduction: In the second paragraph it is mentioned that ontologies follow principles but
only one is mentioned (being openly available). Maybe the phrasing should be changed to
“one principle the ontologies should follow is...” or something similar.

5. Method/Results: Can the authors report the inter-rater agreement in the double-coding
they did in the piloting phases? I was also surprised to read the statement that “Definitions
and unique IDs for ontology entities were added”. Which ontologies were altered and how
exactly? Have the authors who developed these ontologies being involved in such changes?
More information here would be useful, as this reads like a substantial change.
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The article describes the development of a data extraction template for annotating using existing
ontologies within the Behaviour Change Intervention Ontology. The various steps involved in the
development of this template are outlined, as well as a process to continuously update it.

Having used some of these ontologies when conducting systematic reviews, I believe the
development of this data extraction template will be very useful for assisting with annotation in
evidence syntheses and for the reporting of intervention studies.

Overall, the article is well-structured, clearly written, and makes a valuable contribution to the field
of behaviour change. The suggested corrections below are minor and aim to improve its clarity
and readability.

Abstract:

The phrase in the results section “The ‘BCIO data extraction template v1’ was produced following
piloting and revision, incorporating a facility for user feedback.”, could be clearer. It would be
helpful to specify what is meant by “incorporating a facility for user feedback”.
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Methods:

In the section ‘iii) Piloting and revising the data extraction template’, I suggest adding the word
‘were’ in the sentence: “Papers in this systematic review were double-coded using the ontologies
by two authors (HF & EN), and appropriate revisions made”. The revised sentence should read: “...
and appropriate revisions were made”.

Results:

There is a typo in section ‘iv) Dissemination and maintenance of data extraction template’, “c) Have
you developed and alternative template that you wish to share?”. The word "and" should be
replaced by "an".

Discussion:
I suggest clarifying earlier in the article that users should specify which version they have used in
their work.

Consent:

There is a typo in the sentence ‘Any respondents to the Google Forms feedback portal are asked
for their informed consent. Respondent indicate their consent by ticking a box.' The word
"respondent” should be pluralised to "respondents".
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