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Workshop programme

8.30-8.45
8:45-9:15

9:15-9.30

9:30-10:15*

10:15-10.45
10:45-11:00*
11:00-11:45*
11:45-12:00

Introduction and overview of session

What are ontologies and how are they used in
science?

What is the Behaviour Change Intervention
Ontology (BCIO) and what does it cover?

Finding ontology classes in the BCIO and related
ontologies

Break
Seeing how ontology classes relate to each other
Using ontologies to characterise interventions

Discussion and next steps

*Practical exercise




Introduction and overview
of the session




The aims of the workshop are:

1. To engage participants in the use of
ontologies in their work

2. To give users practical experience of
using ontologies to characterise

interventions in protocols and study
reports



This is an interactive workshop so you can ask
guestions at any time

We will pause regularly and invite questions and
discussion

There will be ONLINE DEMOS
EXERCISES

We will ask ARE YOU CLEAR ABOUT ...?

There will be exercises for which you will need a
laptop and access to the internet



What are ontologies and
how are they used in
science?




ONLINE DEMO




What are ontologies?

A structured way of representing things in
| the world to promote:
W P

1 e Clarity
* Consistency

A * Coherence

* Connectivity

They are used in science, industry and
government to organise information



What are ‘things’?

Anything you can think of or imagine:

* substances (e.g., water)

* objects (e.g., people)

* collections of objects (e.g., populations)
e parts of objects (e.g., legs)

e attributes of objects (e.g., height)

e processes (e.g., birth)

* time (e.g., dates)

e information (e.g., instructions)



How are things
represented?

Things (aka ‘entities’) are instances of
‘classes’ that have ‘properties’

Classes are groups of things that share
properties. They are defined by the
properties that they share.

Properties are relations between things
and between classes of things.



Example

Robert West is an instance of the class
‘human being’

W He has the following properties:

" has gender male

A has occupation retired

has eye colour bluje(ish)

W \ 7

Relation Another class



Example

Has eye colour

Robert
West

Human
being

Instance of

Has occupation

Has gender

Retired




Defining classes

Ontology classes are best defined in
terms of their ‘parent class’ and
‘differentia’ that distinguish them from
their sibling classes.

Parent classes are classes that are
immediately above them in a semantic
hierarchy.

Sibling classes are classes that share the
same parent class.



Example

Label: ‘Individual human behaviour’

Definition: A bodily process of a human
that involves co-ordinated contraction of
striated muscles controlled by the brain.

Parent: ‘bodily process’
Differentia: ‘... of a human that involves

co-ordinated contraction of striated
muscles controlled by the brain’



Referring to classes

*Formerly URIs: Uniform Resource
|dentifiers

Every class has a unique ID so that it can
be easily referred to without ambiguity.

IDs usually take the form of IRIs*
(Internationalized Resource Identifiers)
that consist of a:

Namespace signifying the ontology that
it belongs to, and

Number uniquely identifying it in that
ontology

{ E.g., BC10:036000




What is a

‘namespace’?
A unique identifier for an ontology
| Ontology name Namespace
' Behaviour Change Intervention Ontology BCIO:
1 Addiction Ontology AddictO:
GO:

A Gene Ontology




Labelling classes

Ontology classes also have labels that
helps humans to refer to them and use
them in documents.

Labels are unique within a given
ontology, but different ontologies may
attach a label to different definitions.

Ideally, labels should be specific enough
to avoid confusion with labels from other
ontologies.



Ontologies versus
dictionaries

Ontologies are not dictionaries.

Dictionaries tell us the agreed meanings
of words.

Ontologies allow us to refer to uniquely
defined classes using IRIs. The labels are
ways to remember what those classes
are.

/

.

Ontologies do not tell us the ‘correct’ or ‘true’
meaning of terms. They offer us clearly defined
classes and ways of referring to them.

\

J




Finding classes on the

Internet

Ontology classes used in science should
be accessible directly from the web using
URLs (Uniform Resources Locators).

\ 4
URLs are unique internet addresses that
point directly to a web page.

W

Each ontology class should have a web

\ 4 \ 4 page.



Example

Label:

IRI:

URL:
Definition:

ONLINE DEMO

Individual human behaviour

BCI0:036000
https://www.bciosearch.org/BCIO_036000
A bodily process of a human that involves co-
ordinated contraction of striated muscles
controlled by the brain.

BCIOswarch [z

BCIO Search Interface

January 2024 Release ('sub ontology”)

individual human behaviour

hrtps://bciosearch.org/BCIO_036000 @

ID » Curation status ?  Created ?  Modified »
BCIO:036000 Published 1Dec 21 14 Feb'24

Parents ?

t = process = bodilyprocess = individual human behaviour



The semantic hierarchy

Every class should have a parent class which tells users what kind of a
thing it is.

Classes inherit ALL the properties of their parent class.

This is what creates coherence in ontologies. Classes are related to each
other in ways that make sense to users and allow users to find them and
make reasonable inferences from them.

The semantic hierarchy is therefore extremely important.

Ontologies that are used in a given project should have compatible
semantic hierarchies.



‘Is_a’ and ‘subclass’
relations

The semantic hierarchy is created by the ‘is_a’ also known as the
‘subClassOf’ relation.

' Ais aB A has ALL the properties of B but B does not have all
I the properties of A

In this case B is often called the ‘parent class’ of A ,and A is the ‘child

A class’ of B
(& e



Example

ONLINE DEMO

-ii---a::mtitynr (1,252)
a-occurrent [E§eP (811)
4.process (793)
4-bodily process (240)
4-individual human behaviour (120)
ﬁ---experience-related behaviour (9)
?---expressive behaviour (15)

~-habitual behaviour
Ifr---harmfu | behaviour (4)
bhealth-related behaviour (31)
b-inter-personal behaviour (4)

----- laughing

»-life function-related behaviour (3)
-material entity-related behaviour (28)
----- normative behaviour

»-personal bodily care behaviour (6)
I}---pDSitiDn-related behaviour (10)

b-socially-related behaviour (13)




Questions and
ARE YOU CLEAR ABOUT ...

discussion
1. What are ‘classes’ in ontologies?
L 4 2. What are ‘properties’?
1 3. What does the ‘is_a’ relation signify?
4. What feature of ontologies confers

A coherence?



The top of the
semantic hierarchy:
BFO

Basic Formal Ontology (BFO) is the most
widely used ontology of upper-level classes
for use in other ontologies in biosciences.

It provides a unifying semantic structure for
all these ontologies, which trace a path up to
one of its classes.



Basic Formal Ontology

4-entity

[

[

+-continuant
----- generically dependent continuant

[

+-Independent continuant
4-immaterial entity

. b-spatial region
4-material entity

[

4-quality

~ relational quality

4-realizable entity
4-disposition

------ function

[™
s
-5
8
@
L
L

----- spatiotemporal region
-temporal region

b-continuant fiat boundary

+-specifically dependent continuant



BFO: Commonly used
classes

ie

[

ntity

+-continuant

----- generically dependent continuant

+-independent continuant
4-immaterial entity

[

a material entity that
exists as a connected
whole

»-continuant fiat bou ndary

p-spatial region

a material entity that is
two or more objects

4-material entity

4-quality

..... ﬁa; ntt}ject an attribute of
----- objec something that is
----- object aggregate

4-specifically depend moant always true

~relational quality

i---realizable entity

------ function

[

d-occurrent

an attribute of
something that results
in things happening
under certain
conditions

A4-Process <=

something that takes
place over time

----- spatiotemporal region
»-temporal region




Questions and
ARE YOU CLEAR ABOUT ...

discussion
1. Why should we want ontologies to use a
common upper-level ontology?
W 2. In BFO what is the difference between an
1 ‘occurrent’ and a ‘continuant’?



What ontologies
provide

Clarity

Classes are defined according to their
properties

Consistency

Classes are referred to using unique IDs

Coherence Classes and organised into a well-
specified semantic hierarchy
Connectedness Ability to connect data, models and

evidence within and across domains




Activities that

ontologies support Knowledge organization

Data integration

Information search

Collaboration

Hypothesis generation and testing
Knowledge discovery and data mining
Science education and training
Scientific workflows and automation

O NOUREWNRE



How are ontologies
used in science?

NoUuhsWwWN e

Designing interventions
Designing studies
Annotating data sets
Writing study reports
Annotating study reports
Searching for evidence
Building models



Questions and
discussion

ARE YOU CLEAR ABOUT ...

1. What uses might you have for ontologies?

T




What is the Behaviour
Change Intervention

Ontology (BCIO) and what
does it cover?




What is the Behaviour
Change Intervention

Ontology (BCIO)?

An ontology that can be used to describe
behaviour change interventions and their
evaluations

Uses Basic Formal Ontology as its upper
level

Fully aligned with:

 The Addiction Ontology (AddictO)
 The Mental Functioning Ontology (MF)
 The Emotion Ontology (MFOEM)



Scope of the BCIO All the entities referred

to in protocols and
study reports of
behaviour change
intervention
evaluations

Outcome
behaviour
value

|

Research study
methods and reporting

Engagement Context
(Reach+ (Population+
Exposure)

Setting+Events)

Intervention
(Content+
Delivery+Tailoring)

Mechanisms
of action

Outcome
behaviour



Learning about the ONLINE DEMO

BCIO bciontology.org

‘BCIO D‘} Home Learn Use Search Visualise Contribute Training
part

' Welcome to the Behaviour Change
Intervention Ontology (BCIO)

The BCIO is a growing resource for researchers to precisely specify all the key constructs and
measures in study protocols and papers. This website tells you everything you need to know to be
able to use and contribute to the BCIO

Search the BCIO

. . e Learn about the BCIO Use the BCIO

Visualise the BCIO @ Contribute to the BCIO g Get training for the BCIO



Questions and
ARE YOU CLEAR ABOUT ...

discussion
1. What is the scope of the BCIO?
2. What are the key components?
| 3. How to learn more about it?
W



Finding ontology classes in
the BCIO and related
ontologies




Ontology Lookup
Service

Ly

ONTOLOGY SEARCH

Welcome to the EMBL-EBI Ontology Lookup Service

Home ‘ Ontologies

ONLINE DEMO

Help About ‘ Downloads

https://www.ebi.ac.uk/ols4

=

[ Exactmatch [J Include obsolete terms Include imported terms

Examples: diabetes, GO:0098743

About OLS

The Ontology Lookup Service (OLS) isa
repository for biomedical ontologies that aims
to provide a single point of access to the latest
ontology versions. You can browse the
ontologies through the website as well as
programmatically via the OLS API. OLS is

developed and maintained by the ples,

Phenotypes and Ontologies Team (SPOT) at
EMBL-EBI.

Related Tools

In addition to OLS the SPOT team also
provides the OxO and ZOOMA services. Ox0O
provides cross-ontology mappings between
terms from different ontologies. ZOOMA is a
service to assist in mapping data to ontologies
in OLS.

ooking for a particular ontology?

Report an Issue

For feedback, enguiries or suggestion about
OLS or to request a new ontology please use
our GitHub issue tracker. For announcements
relating to OLS, such as new releases and new
features sign up to the OLS announce mailing
list.

&l Data Content

Updated 7 May 2024 Tue 21:37(+01:00)

256 ontologies
8,276,413 classes
45,077 properties
685,783 individuals




BCIO Search

ONLINE DEMO

https://www.bciosearch.org/

BCI@searct 5

[BCIO Search Interface

Home

C o)

The Behaviour Change Intervention Ontology (BCIO) is an ontology for representing

information about behaviour change interventions and studies to evaluate them. It aims to
cover all entities that may be referred to in research reports in this domain.

BCIO Search is for searching and browsing the BCIO. It can be used to identify terms and constructs to be used in
research protocols and study reports to maximise clarity and coordination across papers. It links with the Qeios
publishing platform on which entities that have passed through an initial checking process are published and
receive doi numbers. These entities can be referenced using standard bibliographic software. Users are invited to
comment on and propose entities directly to the study team using the contact facility.

If you're interested in becoming a BCIO contributor please contactus.

Explore BCIO Download

Explore

Help

Download

Contact




AddictO Vocab

ONLINE DEMO
https://addictovocab.org/

Addict©) weat

[Addiction Ontology Vocabulary Interface

Home

( %)

AddictO is an ontology for addiction and addiction research. It covers all aspects of addiction

including entities that are referred to in research papers on addiction.

AddictO Vocab is for searching and browsing the Addiction Ontology. It can be used to identify terms and
constructs to be used in research protocols and study reports to maximise clarity and coordination across papers.
It links with the Qeios publishing platform on which entities that have passed through an initial checking
process are published and receive doi numbers. These entities can be referenced using standard bibliographic
software. Users are invited to comment on and propose entities directly to the study team using the contact

facility.

The Addiction Ontology and AddictO Vocab website are funded by the Society for the Study of Addiction and
Cancer Research UK.

If you're interested in becoming an AddictO contributor please contact us.

O

Search AddictO Explore AddictO Download

Search

Explore

Download

Contact]




BCIO Search

EXERCISE

See if you can find classes to characterise an
intervention that has the following features:

Content Delivery

* Setting a behavioural * Email mode of delivery
goal * Conversational

 Advising on use of social communication style
support * Person-centred delivery

* Promoting use of
pharmacological support



Questions and
ARE YOU CLEAR ABOUT ...

discussion
1. How to find classes in the BCIO?
2. What to do if a class you are looking for is
| not there?
W



Break




Seeing how ontology
classes relate to each other




Visualising the ONLINE DEMO

ontology https://bciovis.hbcptools.org/

BCI) yuseatise [

Input a list of IDs below, then press "Submit".

' To visualise the full ontology, leave the list of IDs empty.
Look up IDs here: Look up IDs to exclude here:
I ID or Label... ID or Label...
List of IDs (separated by commas) IDs to exclude (separated by commas)

Contact




Visualising the EXERCISE

ontology https://bciovis.hbeptools.org/

Explore ‘behaviour change technique’

BCI@ sttt [

Input a list of IDs below, then press "Submit".
To visualise the full ontology, leave the list of IDs empty.

List of IDs (separated by commas) IDs to exclude (separated by commas)



https://bciovis.hbcptools.org/

Questions and
discussion

ARE YOU CLEAR ABOUT ...

How to use the visualisation tool to see
how classes are linked in the BCIO?
How to use this to help get ideas about
classes for particular projects?



Using ontologies to
characterise interventions




Options for using
ontology classes in

documents
1. Create table in a supplementary file and
' refer to it in the document
1 2. Cite classes in the document as references
3. Use the free online Paper Authoring Tool



Using a ONLINE DEMO

supplementary file

https://docs.google.com/spreadsheets/d/19pI3xLTGIOWNkz4L
QbtgxYBOFVZ2VXdq/edit?usp=sharing&ouid=1159197465591
97185668& rtpof=true&sd=true

E Template for ontology entries in documents % B o)
File Edit View Insert Format Data Tools Help

Q Meus o ¢ & F 100% v | £ % O 99 2 Al - |[-[10]+|B I 5 A % @ ii-E-i-p-A- o0 @B E Y @I

5 MR

| B c | D | E |

1 Document ID Group Label Relates to Entity IRI Entity label Value Definition

‘u‘mlu‘u|u‘u‘mlu‘~|“\u|u‘u‘m‘
HEEEHEEE R R - R
| | Jll

ki



https://docs.google.com/spreadsheets/d/19pI3xLTGI0WNkz4LQbtqxYB0FVZ2VXdq/edit?usp=sharing&ouid=115919746559197185668&rtpof=true&sd=true
https://docs.google.com/spreadsheets/d/19pI3xLTGI0WNkz4LQbtqxYB0FVZ2VXdq/edit?usp=sharing&ouid=115919746559197185668&rtpof=true&sd=true
https://docs.google.com/spreadsheets/d/19pI3xLTGI0WNkz4LQbtqxYB0FVZ2VXdq/edit?usp=sharing&ouid=115919746559197185668&rtpof=true&sd=true

Using a
supplementary file

EXERCISE

Document: https://doi.org/10.1016/S0140-6736(11)60701-0
Study group: Text2Stop Intervention

Participants in the intervention group were asked to set a quit
date (1). Messages encouraged participants to persevere with the
quit attempt (2). They provided positive feedback (3) and
emphasised the benefits achieved by quitting (4) and provided
information about the consequences of smoking (5), and how
others would approve of quit success (6). They prompted
participants to get rid of cigarettes, ashtrays, and lighters (7), and
to avoid environments where they would normally smoke (8), and
encouraged participants to identify the challenges of quitting and
plan how to overcome them (9). The messages also promoted the
use of nicotine replacement therapy (10).

https://docs.google.com/spreadsheets/d/19pI3xLTGIOWNkz4L
QbtgxYBOFVZ2VXdqg/edit?usp=sharing&ouid=1159197465591
97185668& rtpof=true&sd=true



https://doi.org/10.1016/S0140-6736(11)60701-0
https://docs.google.com/spreadsheets/d/19pI3xLTGI0WNkz4LQbtqxYB0FVZ2VXdq/edit?usp=sharing&ouid=115919746559197185668&rtpof=true&sd=true
https://docs.google.com/spreadsheets/d/19pI3xLTGI0WNkz4LQbtqxYB0FVZ2VXdq/edit?usp=sharing&ouid=115919746559197185668&rtpof=true&sd=true
https://docs.google.com/spreadsheets/d/19pI3xLTGI0WNkz4LQbtqxYB0FVZ2VXdq/edit?usp=sharing&ouid=115919746559197185668&rtpof=true&sd=true

Using the Paper ONLINE DEMO

Authoring Tool
https://paperauthoringtool.com/

o PA I Your Papers. Account v
PAPER AUTHORING TOOL

Placebo-Controlled Trial of Cytisine for Smoking Cessation

Contributers Paper Options v

This wizard populates fields relating to study authors. It imports user information from your account details. Add contributors as required. If they are not registered
on PAT they will be asked to register

Add Contributor

Robert West
author

| X

=1

Next Wizard >


https://paperauthoringtool.com/

Data extraction ONLINE DEMO

template
https://osf.io/x6afp

A B c D E F G H J K L M N o P Q R
Behaviour Change Intervention Ontology (BCIO) data extraction template (v1)

This document provides a template to annotate intervention evaluation reports accarding to the Behaviour Change Intervention Ontology (BCIO), developed as part of the Human Behaviour-Change Project https://well arch.org/col lections/humanbehaviourchange. This
3 | will primarily be useful for reporting ontology annotation within evidence synthesis projects, such as systematic or scoping reviews.

4 provided in this template reflect the published versions of each ontology within the BCIO. References are provided on each Excel tab. This data extraction template includes all published ontologies within the BCIO {current as of 13/10/23):

5 Mode of Delivery Ontology: Marques et al. (2021). https://doi.org/10.12688/wellcomeopenres.15906.2

6 Intervention Setting Ontology: Norris et al. (2020). https://doi.org/10.12688/wellcomeopenres.15904.1
7

8

9

Ontology ent;

Intervention Source Ontology: Norris et al. {2021). https://doi.org/10.12688/wellcomeopenres.16682.1
Mechanism of Action Ontology: Schenk et al. (2023). https://doi.org/10.12688/wellcomeopenres.19489.1 Full ontology: https://osf.io/pkqde

Behaviour Change Technique Ontology (BCTO): Marques et al. (2023). https://doi.org/10.1. 1res.19363.1 Full ontology: https://osf.iofyaZ4q
10 Style of Delivery Ontology: Wright et al. {2023). https://doi.org/10.12688/wellcomeopenres.19899.1
11
This template is informed by the data extraction sheets used in Wuerstl KR, Todd K, Lawrason S, Shwed A, Holmes B, Gainforth HL. Theoretical components of smoking cessation interventions for persons with physical disabilities: A scoping review. Addict Behav. 2023;145:107762.
12 |doi:10.1016/j.addbeh.2023.107762 (Supplementary Files on OSF https://ost.io/gzqf5/)

13
14 |Please cite use of this template: Norris, E., Froome, H., & Zhang, L. (2023). Behaviour Change Intervention Ontology (BCIO) data extraction template. https://doi.org/10.17605/0SF.I0/ERH75

15 If you have any queries on how to use this template, suggestions for improvements, or if you would like to share an alternative template that you have developed, please fill in this Google Form: https://forms.gle/Tgs1xZeqERrDMqNBA
16 Alternatively, please contact Dr Emma Norris: emma.norris @brunel.ac.uk

17 In the future, we will update this template based on: (i) feedback from the community, (ii) newly completed ontologies within the BCIO, (iii) revisions to existing ontologies. Please check https://doi.org/10.17605/0SF.IO0/ERHTS for the latest version
13

19 How to use this data extraction template

20 1. Annotate your identified intervention evaluation reports according to each ontology within this data extraction template.

21 2. Indicate the presence of an entity in a given article by marking it with a '1' in the corresponding cell (this is to allow computers to extract and aggregate the data)

22 3. Add quote(s) from the article as evidence to support your annotation for each entity.

23 4. Repeat steps 2-3 as required, by adding columns for each additional article.

24 5. If applicable, you can add additional intervention arms for a given article by adding more columns.

25

26 Example:

7

28 Ontology X ntion [ i [

29 [Ip Level 1 Level 2 Level 3 initi Entity present |Evidence Entity present |Evid Entity present |Evid Entity present |Evid

30 BCIO:XXX Entity 1 Entity 1 definition 1 [xoxxx

31 [BCIO:YYY Entity 2 Entity 2 definition 1lyyyy

32 BQIO:ZZ2Z Entity 3 Entity 3 definition

23]

34


https://osf.io/x6afp

Suggesting new ontology
classes




Why suggest new

classes
Ontologies are intended to grow and
evolve with the user base
\ 4 ,
1 New classes will always be needed:

* tofill gaps

A * to capture more specific classes
* to capture new constructs



How to suggest new
classes

Follow the instructions on the BCIO website

https://www.bciontology.org/contribute

How to suggest new entities and relationships for the BCIO

' The BCIO is intended to be a growing resource and its ongoing development benefits from community input. If you have a query or would like to contribute to the
BCIO, please submit an issue on Github (you may need create a free account).
I Through Github you can submit requests or suggestions to:

add new entities
revise the labels or definitions of existing entities
add new synonyms or examples

report typos, errors or bugs

We strongly encourage users to submit issues on Github to allow us to publicly track and respond to requests from the community. This is to reflect the Open
' ' Biological and Biomedical Ontology (OBO) Foundry principles of good practice in ontology development.

4 )

If you want to discuss an idea ahead of
suggesting a new class, email us at:

info@bciontology.org




Discussion and next steps

-

\_

Sign up to the user group:
https://groups.google.com/g/bcio-user-support

humanbehaviourchange@gmail.com

~

/



https://groups.google.com/g/bcio-user-support
mailto:humanbehaviourchange@gmail.com

THANK YOU!

ucL
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