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Abstract

Objectives In general, a terminology shared and agreed by different stakeholders is important to facilitate commu-
nication and cooperation. This holds true in the field of vascular ageing for the benefit of global cardiovascular health.
The need to promote a common language and understanding across this area was recognised by VascAgeNet, a col-
laborative network with relevant and diverse expertise in the vascular ageing field, supported by the European Coop-
eration in Science and Technology. To contribute to the spread of unified terms in the vascular ageing field, a glossary
was created by VascAgeNet and this paper describes the systematic process used for its development.

Methods An initial list of terms and preliminary definitions were collated from the network. A dedicated team

was created to design the glossary development process, to facilitate its implementation and to maximise outreach
and dissemination. The key steps of the process were to determine: (1) the target audience; (2) a list of priority terms;
(3) a template structure for definitions; (4) methods for collecting feedback and (5) the dissemination plan.

Results Animplementation strategy was provided for each key step and shared within the network; main decisions
were agreed by all members of the glossary team. Small groups of definitions were released on a regular basis

within a pilot phase including 19 terms (status: 05.09.2023) that were published openly at https://vascagenet.eu/offic
ial-glossary.

Conclusions The strategy for creating the first Vascular Ageing Glossary has been successfully designed

and developed within VascAgeNet. A pilot phase covering the first publicly available terms was completed. The
glossary is a living document, available to the scientific community, which aims to unify the vascular ageing language.
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1 Introduction and Aim

Multidisciplinary ~ collaborations  of  researchers,
clinicians, developers, etc. benefit from a common
language and collective understanding of fundamental
principles, concepts and techniques in order to
strengthen  communication among collaborators.
Therefore, a unified language for knowledge exchange
could improve the readability of scientific outputs and
their impact on society [1].

Unambiguous information and correct definitions of
scientific and medical terms, combined with effective
outreach and communication strategies, can help
individuals to make better informed decisions. This
awareness has influenced work concerning medical
or scientific glossaries. For example, key terms about
vaccination terminology were provided recently as a
tool to facilitate communication between healthcare
professionals and patients or the wider public,
particularly with the arrival of COVID-19 [2, 3].
Similarly, in exposure science, terminology was published
to harmonise regulatory and scientific information for
exposure and risk assessment in different contexts [4].

The need for a common understanding has also reached
the multidisciplinary network VascAgeNet [5], where
vascular experts within bioengineering, mathematics,
physiology and medicine fields, recognised their diverse
understanding on terms related to vascular ageing.

Vascular ageing refers to the ageing process of the
arterial system and its association with cardiovascular
risk [6] and VascAgeNet [5] aims to improve the
translation of its assessment from research into clinical
practice. Therefore, it was a logical step to create a
glossary to improve the communication and readability
of scientific knowledge related to this field for the
scientific community and the healthcare sector. The
Vascular Ageing Glossary was initiated as an ongoing
living process to harmonise, refine, and promote terms
and concepts: in this paper, we describe the method for
constructing the glossary, which is designed to build a
common and shared language in this interdisciplinary
field.

2 Methods

2.1 Strategy Development

VascAgeNet is a European multidisciplinary collaborative
network on vascular ageing, including more than 350
members from 40+ countries funded by the European
Cooperation in Science and Technology (COST,
CA18216), aimed at developing a network able to
improve the translation of vascular ageing assessment
into practice [7, 8]. VascAgeNet is structured into
five working groups (WGs) dedicated to support
interdisciplinary collaboration (WG1), to understand
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the underlying mechanisms of vascular ageing and the
mathematical models used for their assessment (WG2),
to perform technological breakthroughs (WG3), to
harmonise available data and studies for enabling
multicentre research initiatives (WG4), to promote a
vascular ageing culture (WG5) [7].

These WGs agreed on the need for a vascular ageing
glossary to promote a common language across the
field. An open and inclusive call within the network led
to the identification of an initial list of 118 terms and
preliminary definitions.

After this first step, a dedicated interdisciplinary glos-
sary team, composed by 7 experts (more than 10 years of
experience in the field) including leaders and representa-
tives from all the VascAgeNet WGs (Fig. 1), was created
to design and implement a glossary development process
[9] to maximise outreach and dissemination. The key
steps of the process for managing the creation and main-
tenance of the glossary were to determine: (1) the target
audience; (2) a list of priority terms; (3) a template struc-
ture for definitions; (4) methods for collecting feedback
and (5) the dissemination plan.

2.2 Pilot Phase

Implementation of a pilot phase was carried out by
means of a collaborative and multi-step workplan of the
glossary team, based on the development of a subset of
definitions, and including the collection of feedback
from VascAgeNet members. Fields of expertise within
the team included: image and signal processing, vascular
ageing cell biology and physiology, bioengineering and
clinical application.

A first list composed of 19 terms was developed
starting from the initial list and definitions provided by
the Network. Selection criteria were based on scientific
relevance and expertise within the glossary team; some
terms were developed following a call for expression
of interest during a VascAgeNet meeting engaging
volunteers who supported the co-creation of preliminary
definitions based on their expertise. The 19 selected
terms were finalised according to a template structure
(mentioned in the previous paragraph and detailed
in Fig. 3 of the results section). A first review process
of the drafted terms was carried out by the glossary
team, then feedback in terms of ’accuracy, 'clarity’ and
‘exhaustiveness’ of the definitions was collected from the
whole network as described below.

3 Results

The development of the glossary project providing the
strategy and the pilot phase started in spring 2021 and
ended two years later with 19 published terms. The
first definitions were released after 7 months from its
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Fig. 1 Working groups (WGs) structure and main tasks in the Glossary project

initiation, small groups of terms were then added every
3—4 months.

3.1 Strategy Development
An implementation strategy was provided by the glossary
team for the above-mentioned key aspects (Fig. 2).

More specifically:

1. The target audience was identified as the scientific
community, defined as the network of interacting
scientists, involved or interested in the vascular
ageing field. A dedicated glossary page on the
VascAgeNet website was developed.

2. To establish priority terms, the glossary team
reviewed the initial list of 118 terms and selected a
subgroup of key terms according to their expertise.
The glossary terms were divided into 3 main catego-
ries: ‘fundamental concepts; ‘parameters’ and ‘tech-
niques. The key terms, voted by the network, were
mainly parameters and fundamental concepts and
answered the key question “How can vascular ageing

be measured?’, thus setting the basis for the construc-
tion of the glossary.

. A template structure was designed for definitions

with the aim to reach a homogeneous structure
facilitating the readability across the glossary. The
defined structure was agreed by the glossary team
and was based on four questions shown in Fig. 3.
Each member of the glossary team finalised specific
terms provided by the network according to their
field of expertise. If needed, further specific experts
within the network were asked to support this phase.

. A method for collecting and quantifying feed-

back was developed based on online forms. The
glossary development process currently includes
two webpages: (1) a password-protected internal
webpage of the glossary to collect feedback from
VascAgeNet members; (2) a publicly available glos-
sary VascAgeNet webpage (https://vascagenet.eu/
official-glossary) where the final version of the terms
is accessible. The feedback from the reviewers was


https://vascagenet.eu/official-glossary
https://vascagenet.eu/official-glossary
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Fig. 3 Defined key questions used to draft the terms

collected through the internal webpage and the
drafted definitions were subsequently updated. The
first stage was a crucial step to improve the drafted
terms before open access publication. The review
process was quantified in terms of ‘accuracy, ‘clar-
ity’ and ‘exhaustiveness. Satisfaction (yes/no) about
clarity, accuracy, and level of detail was asked to the
reviewers and, where appropriate, any suggestions to
improve the terms was allowable through a free text
section. After these steps, the final definitions were
reviewed and approved by the glossary team, then
reported and publicly available on the official glos-

sary VascAgeNet webpage.

2. The dissemination plan was based on the release
of small groups of terms on a regular basis on the
official website. The dissemination strategy also
involves sharing the glossary terms via social media,
scientific presentations at international conferences

and via this article.

3.2 Pilot Phase

Nineteen peer-reviewed definitions were created as
a result of the pilot phase. The published terms were:
characteristic impedance, compliance and distensibility
coefficient, carotid intima-media thickness, flow
mediated dilation, input impedance, pulse wave
velocity, wall shear stress, Windkessel model, arterial
compliance, applanation tonometry, endothelium,
photoplethysmography, pulse wave, pulse pressure
amplification, reflection index, reflection magnitude,
strain and strain rate, vulnerable plaques and Young’s
modulus (two terms are reported as an example in the
supplementary materials).

Around 70 feedbacks were received from the network
covering all the terms. The peer-feedback was provided
by individuals with diverse expertise, specifically 56%
from biomedical engineers, and 41% from clinical medi-
cine and clinical research, 3% from biomedical sciences/
non-clinical research or other fields; 56% of reviewers
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identified themselves as ‘experts’ for the specific terms
they were evaluating, 30% identified themselves as a
‘partial experts. The peer-review process highlighted the
need to improve clarity, where initial definitions were
rated by 48% of the reviewers as not being clear. In con-
trast, most reviewers rated the definitions as accurate,
and with a good level of detail (Fig. 4).

The reviewers’ suggestions to improve these aspects
were evaluated and integrated by the glossary team for
the openly published version of the terms. Agreement
within the glossary team was considered as final approval
for the publication of a term.

4 Discussion

The main goal of this project was the development of
a tool to promote a shared language in the vascular
ageing field including vascular physiology, methodology,
technology and medicine similar to those that already
exist for mobile applications available for medical
terminology, e.g. NIH: Diabetes Glossary (https://apps.
apple.com/us/app/nih-diabetes-glossary/id1525266144)
or Cardiovascular Medical Terms (https://apps.apple.
com/il/app/cardiovascular-medical-terms/id11151272
76). We believe that the added value of our initiative
lies in the inclusion of expert stakeholders in the
glossary team to design the strategy and draft the terms.
Each term was completed due to the comprehensive
integration of feedback collected from the scientific
community. The evaluation of the glossary regarding
clarity, accuracy and level of detail by the reviewers was
considered a necessary step to ensure quality of the final
terms, as reported by literature in this field [10]. In line
with the multidisciplinary and translational approach
of VascAgeNet, all Working Groups were involved: this
proactive collaborative approach was adopted in the
design of the glossary as well as in the review process of
terminologies and analysis of the feedback.

CLARITY?

ACCURACY?

A K
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The development of tools such as this glossary is
particularly useful in science and medicine to facilitate
the translation of scientific outputs between different
stakeholders. Strengthening communication between
clinicians, researchers and developers accelerates the
innovation process and the development of technologies,
improves readability of scientific outputs and their
impact on the society [1].

The concept of vascular ageing is strongly related to
the risk of developing cardiovascular diseases [11]. The
need to promote and improve the assessment of vascular
ageing in clinical practice is evident [12]. Our Vascular
Ageing Glossary, available to the community, supports
the harmonisation of the vascular ageing language to
facilitate knowledge’s exchange in the field for the benefit
of people.

In regard to the sustainability of the initiative,
the glossary team agreed on the need for keeping a
dedicated group that meets regularly with specific
tasks, to drive continuity and implementation in a
possible future phase 2. The team recognised and
emphasised the added value of a collective approach
based on expertise in the field of vascular ageing. The
Vascular Ageing Glossary, presented in the pilot phase,
is intended as a starting point. The initiative might be
extended through the involvement of international
Societies operating in the vascular ageing field, such
as the Artery Society (https://www.arterysociety.org).
In line with the reported pilot phase, a sustainability
strategy of this project might be based on a dedicated
expert team managing periodic release of new terms
and definitions flanked by social media advertisement
and publications concerning glossary updates. In
parallel, a funding search could be initiated to support
ongoing and future activities. An example might be the
development of a mobile app with the two-fold aim to
facilitate users’ access to published terms and to expand
the target audience to the general public. This approach

LEVEL OF DETAIL?

Fig. 4 Degree of satisfaction (yes/no) of the reviewers regarding the clarity, accuracy and level of detail of the drafted glossary terms
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might provide simplified definitions accessible
through free mobile tools. Dissemination material and
educational videos, already developed by VascAgeNet
Working Group 5 who is responsible for education
and dissemination, would be integrated in the mobile
app. Further app extensions could be based on the
integration with advanced supplementary modules to
test user’s training after adoption of the system. This
project will be fully integrated and promoted within the
vascular ageing promoting initiatives in the field.

It is worth noting that some operative improvements
might be implemented. For example, it has been
suggested that the review process might be simplified,
e.g. using an online platform to share drafted terms
more easily, thus enhancing interaction and exchange
of comments among users.

5 Conclusions

The strategy for creating the first Vascular Ageing
Glossary has been successfully designed and developed
within VascAgeNet. A pilot phase covering the first
publicly available terms was completed. The proposed
initiative provides an evolving document, available
to the scientific community. The glossary will likely
support the harmonisation of the vascular ageing
language. Furthermore, it is possible that shared
vascular ageing terminology may increase the broader
societal impact of scientific material related to the field.
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