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Abstract

Objectives: We aimed to develop a video animation knowledge translation (KT) resource to explain the purpose, use and
importance of evidence synthesis to the public regarding healthcare decision-making.

Methods: We drew on a user-centred design approach to develop a spoken animated video (SAV) by conducting two cycles of
idea generation, prototyping, user testing, analysis, and refinement. Six researchers identified the initial key messages of the SAV
and informed the first draft of the storyboard and script. Seven members of the public provided input on this draft and the key
messages through think-aloud interviews, which we used to develop an SAV prototype. Seven additional members of the public
participated in think-aloud interviews while watching the video prototype. All members of the public also completed a question-
naire on perceived usefulness, desirability, clarity and credibility. We subsequently synthesised all data to develop the final SAV.

Results: Researchers identified the initial key messages as 1) the importance of evidence synthesis, 2) what an evidence
synthesis is and 3) how evidence synthesis can impact healthcare decision-making. Members of the public rated the initial
video prototype as 9/10 for usefulness, 8/10 for desirability, 8/10 for clarity and 9/10 for credibility. Using their guidance and
feedback, we produced a three-and-a-half-minute video animation. The video was uploaded on YouTube, has since been
translated into two languages, and viewed over 12,000 times to date.

Conclusions: Drawing on user-centred design methods provided a structured and transparent approach to the development
of our SAV. Involving members of the public enhanced the credibility and usefulness of the resource. Future work could
explore involving the public from the outset to identify key messages in developing KT resources explaining methodological
topics. This study describes the systematic development of a KT resource with limited resources and provides transferrable
learnings for others wishing to do similar.
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Introduction
Members of the general population are exposed to a huge
variety of health claims from a vast array of sources includ-
ing the internet, social media, television, radio, and newspa-
pers and friends and family.1,2 For example, research has
previously highlighted that the most common information
sources for primary care patients were the internet and
patients’ physicians, with the former preferred for ease of
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access.3 Information found online is often the information
that the public bases its healthcare decisions on,4 yet
many of these claims are not reliable and people can find
it challenging to assess the reliability of these claims.5,6

In addition to this, people’s beliefs about and use of treat-
ments with limited evidence may be harmful. For
example, in 2018, a large-scale study by Johnson et al.
found that patients who received complementary medicine
were more likely to refuse conventional cancer treatment
and also had a two-fold greater mortality risk compared
with no complementary medicine use.7

Ensuring that healthcare decisions made at all levels
(e.g., by policymakers and healthcare managers, practi-
tioners, patients and the public) are based on evidence has
never been so important. Recent technological advances
have led to the availability of vast amounts of health infor-
mation; however, the sheer quantity of information avail-
able can be overwhelming and information overload has
been identified as an issue for both clinicians8 and the
public alike.6 Evidence synthesis plays a crucial role in
ensuring that healthcare is based on relevant, high quality
and up-to-date evidence to optimise health outcomes.9

Evidence synthesis is an essential way of providing a
balanced and comprehensive critical appraisal of all of the
available evidence on a topic and is important for all stake-
holders, including healthcare professionals, policy-makers
and the public, including patients and their caregivers.

Knowledge translation, or “KT”, is the ‘synthesis, dis-
semination, exchange and ethically sound application of
knowledge to improve health, provide more effective
health services and products and strengthen the health
care system’.10 KT plays a key role in ensuring that research
is available and accessible to the public in a clear and
concise manner. Previous research has shown that KT inter-
ventions can have beneficial effects on the provision of
evidence-based care and patient knowledge and func-
tion.11,12 Videos as explanatory resources have been previ-
ously shown to effectively communicate complex health
information to audiences with different health literacy
levels.13 Spoken animated videos or video animations, in
particular, are one of the most impactful ways of conveying
information and show high levels of knowledge gain and
retention over long periods.14

KT resources that explain evidence synthesis to a
general audience, i.e., not aimed at researchers, are some-
what limited. KT efforts have predominantly focused on
increasing awareness and understanding for patients, pol-
icymakers and the public regarding specific clinical
topics, disease areas and potential treatments,15–18 rather
than explaining methodological aspects of healthcare
research, such as the importance of evidence synthesis. In
addition, there is a distinct lack of evidence regarding the
development of existing KT resources and tools and how
to incorporate an evidence-based approach, with a limited
number of examples exist describing this process.19–21

Some examples of studies that do exist in this area
include the development of ‘My Asthma Diary’, an arts-
based KT tool for parents of children with asthma.20,22

Archibald et al. (2018) describe a multi-stage process
involving conducting a literature review and qualitative
interviews with parents to develop four eBook prototypes.20

The prototypes were subsequently tested for usability with
another sample of parents to determine the final resource.22

The authors concluded that using an iterative user-centred
design approach with multiple stakeholders (e.g., research-
ers, practitioners, artists and parents of children with
asthma) was particularly valuable in developing a useful
and usable KT resource.20,22 Archibald et al. (2020) also
describe the process of co-designing four video-based KT
resources with and for older people and their carers.21

The authors highlight the power of video-based KT
resources including animations for communicating about
health, frailty and self-management. The study also show-
cases an excellent example of conducting iterative feedback
cycles to develop fit-for-purpose video resources and again
highlights the value of including multiple stakeholder per-
spectives. However, both of these resources focus on clin-
ical, rather than methodological topics.

As evidenced by existing literature detailing KT
resource development, meaningful patient and public
involvement (PPI) can play a vital role in ensuring the rele-
vance and potential impact of health research.23,24

However, PPI has predominantly been utilised in clinical-
based research to date, with less attention to its application
in implementation or methodological research.25 In
response to this, a Ugandan research team recently devel-
oped KT resources through PPI approaches. These
resources were not only found to be highly effective in a
large trial,26 but their success was in part traced back to
the user-centred development approach.27

This study aimed to develop a spoken video animation to
explain evidence synthesis and its importance to the public
by drawing on a user-centred approach. This involved con-
ducting iterative cycles of prototyping, testing and analysis
with members of the public to create a useful, usable, under-
standable, credible and desirable resource.

Methods

Ethical approval

There was no national public ethics committee in existence
at the time this study was conducted, therefore guidance
was sought from the local Galway University Hospital
Research Ethics Committee. Given the aim of the study
(to produce the KT resource in collaboration with research-
ers and members of the public) the Chair indicated that this
project did not require ethical approval. All members of the
public provided written or verbal informed consent prior to
their involvement.
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Study design

We drew on user-centred approaches to determine the
format, content and structure of the video animation
(Figure 1). User-centred design entails an iterative design
cycle with multiple steps: idea generation, prototyping,
user testing and analysis and refinement in collaboration
with end users, and has been previously employed to
develop research resources with input from members of
the public.26,28 We defined the public according to the
National Institute for Health Research definition as
‘patients, potential patients, carers and people who use
health and social care services as well as people from spe-
cific communities and from organisations that represent
people who use services’.29

Feedback was obtained during the user testing through
concurrent think-aloud interviews and a questionnaire.
Concurrent think-aloud interviews involve observing
people as they engage with a prototype of the product and
listening to them speak aloud any words in their mind as
they engage, with participants acting as quasi-researchers.30

The think-aloud modality of carrying out interviews aims to

avoid the fallibility that comes with retrospective analysis
of an experience.30,31 This allows for feedback to be
honest, clear and immediate.

After the interviews, members of the public completed a
questionnaire previously developed by Nsangi et al.,26

which was based on Morville’s honeycomb model of user
experience.32 Specifically, people rated the prototype on a
scale of 1–10 for specific facets of the honeycomb model
about usefulness, desirability, valuableness and/or clarity,
and credibility (1 being less useful, 10 being more
useful). The rating scale was verbally explained to all parti-
cipants by CD during interviews and any queries regarding
scoring or data collection were clarified before or during the
interviews. We chose to use Morville’s honeycomb model
of user experience as it is an holistic model encompassing
multiple facets beyond than just ‘usability’ constructs,32

and was previously shown to be useful in similar studies tar-
geting varied public audiences.28,33 This model helped
structure the interviews questions, and to identify key
areas to target in developing and improving the resource.
Interviews and questionnaires were conducted by CD
in-person or via telephone, depending on the person’s

Figure 1. Iterative steps of the user-centred approach. SAV: Spoken animated video, KT: Knowledge translation.
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individual preference. We chose to provide both modes as
options for people, as although both in-person and tele-
phone interviews have advantages and disadvantages
(e.g., ability to read body language versus ease and
reduced cost), recent research has shown that both options
are valid approaches to collecting qualitative data.34 For
interviews carried-out via telephone, participants were
either previously sent copies of the material or it was
screen-shared to them through online video-calling
software.

Idea generation

The main aim of the Idea Generation stage was to determine
the key messages and purpose of the video animation. We
used the KT Planning Primer template from the Public
Agency of Canada35 to structure this process. Briefly, the
template helps researchers to document their intended audi-
ence, objectives, main messages, resource format, develop-
ment and delivery process, dissemination, available
resources, main barriers and desired impact for the
project. First, ET and CD completed the template sections
referring to the intended audience, objectives, format,
development and delivery process and resources. Next,
using purposive sampling, authors identified six researchers
from Ireland, the UK, Norway, and Australia who had com-
bined research and practice expertise in evidence synthesis
and KT. The basis of purposive sampling was to have an
international pool of experienced researchers in the particu-
lar area of research that we were carrying out to help shape
the foundation of the messages to be relayed in our KT
resource. Researchers received the partially completed KT
template to review before participating in an unstructured
one-to-one telephone discussion with CD to provide feed-
back. We particularly sought input regarding the main mes-
sages of the animation, ideas for dissemination, potential
barriers and desired impact, and any general thoughts on
the project or other components of the KT template. CD
recorded researchers’ feedback directly into the KT tem-
plate during the telephone discussions. Subsequently, CD
collated input from all researchers and entered it into the
relevant section of the KT template. ET reviewed this
synthesised input before moving to the next stage of proto-
type development. Any uncertainties or conflicting opi-
nions between researchers were discussed between CD,
ET, and DD.

Prototyping – round one

Using the researchers’ feedback in the Idea Generation
stage, we created a first version of the narration script and
rough storyboard outline. The storyboard consisted of
sketches of each scene (seven scenes in total) and verbal
descriptions of approximate visuals scene-by-scene.

User testing – round one

We recruited members of the public according to the previ-
ously detailed NIHR definition of ‘the public’.29 We used a
combination of convenience and snowball sampling via
word of mouth (e.g., emailing colleagues and asking
friends and acquaintances if they would know anyone
willing to participate in any given demographic bracket)
to recruit people with limited previous experience of evi-
dence synthesis or health research, across a variety of age
and gender. Specifically, we sought to include at least one
male and female in each of the following age groups; <18
years, 19–30, 31–60 and >60. The timeframe of the recruit-
ment for participants was one week. People were not
offered any incentives for their involvement, and we did
not collect any personal characteristics data aside from
age and gender. They were informed from the outset that
the purpose of the project was to develop a video animation
resource to explain evidence synthesis to a public audience.
The user testing sought to obtain feedback on the story-
board prototype and determine necessary changes to the
narration script, the storyboard, and the proposed anima-
tion’s visual and aesthetic style. People were also shown
four types of animation styles - felt stop motion, 2D
vector, paper cut-out look and whiteboard drawing.
During the think-aloud interviews, members of the public
were asked for their first impressions of the script, the
visuals accompanying the script, and their impressions of
the ‘main messages’ of the proposed video. All were
given identical instructions to “think their thoughts aloud
and say anything on their mind at any point while interact-
ing with the resource”. Voiced thoughts and comments
were documented by CD as facilitator notes.

After the interviews, people were asked to rate the script
and storyboard on a scale of 1–10 for specific facets of the
honeycomb model about usefulness, desirability, valuable-
ness and credibility. They were also asked to identify any
potential missing aspects, content that should be removed,
or general suggestions for improving the script and story-
board. The complete questionnaire is provided in
Appendix 1. We also obtained feedback on the initial
script and storyboard from the six researchers and feedback
from one specialist PPI advocate (DS) with substantial
experience in KT for the public. We sent a copy of the
script and storyboard in Word format to each person for
review. All commented on the document using track
changes and returned feedback to CD.

Analysis and refinement – round one

We synthesised and analysed the information and feedback
gathered from the user testing with members of the public,
researchers and our experienced PPI advocate. Specifically,
we extracted all comments suggesting potential edits or
changes to the prototype script and visuals from the
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think-aloud facilitator notes and questionnaires. We
grouped these into similar categories/concepts to identify
a list of main suggestions, spanning from important edits
to be made (such as a participant misunderstanding a
message or script element) to more minor potential
changes (such as the texture or size of aspects of the
visuals to be modified). These suggestions were subse-
quently discussed for feasibility of changes by ET and
CD, and where suggestions differed across contributors or
consensus was not reached, a third member of the study
team (DD) was consulted.

Prototyping – round two

Based on the feedback from the first round of user testing,
CD created a second version of the script and recorded an
accompanying audio narration. With input from EP, CD
developed an initial video prototype from the storyboard
sketches.

User testing – round two

We again used snowball sampling via word of mouth to
recruit an additional seven members of the public of
varying ages and gender for the second round of user
testing using the same criteria as in the round one user
testing. A new group of members of the public were
recruited so the feedback that was gathered in round two
could not be influenced by the editing suggestions made
in user testing round one. As with the first round, CD con-
ducted think-aloud interviews with all seven members. This
time, people were asked to watch the initial video prototype
and talk through their first impressions of the video narra-
tion, animation and visuals and main messages, with feed-
back documented by CD as facilitator notes. Stakeholders
then completed another questionnaire (Appendix 2) which
asked users to rate the video on a similar scale of 1–10
according to aspects of usefulness, desirability, clarity and
credibility with questions slightly modified to be specific
to the video animation. This prototype was also sent to
the researchers and our PPI advocate for feedback before
the final stage of refinement.

Analysis and refinement – round two

We synthesised and analysed information, feedback and
answers gathered from the second cycle of user testing
and used this to inform the final version of the video,
including final changes to visuals, script and the speed of
narration and animation. In this final stage, we also added
further audio aspects to the video, such as the backing
music track and sound effects for the animations’ move-
ment to represent the animation’s final look and feel of
the animation accurately. Similarly to round one, any ten-
sions between participant perceptions and researchers’

priorities were resolved by seeking input from a third
member of the primary research team (DD). Multiple itera-
tions of the video were rendered to finalise aesthetic details
such as frame-rate or colour palette. Finally, we equalised
the audio levels and completed any final adjustments
before rendering the final entire video.

Results

Idea generation

CD and ET completed the sections of the KT Planning
Primer Template35 as outlined in Table 1. The determined
audience for our resource was to be as large as possible
and not limited by age (within reasonable margins) or geo-
graphical location. In the absence of clear and definitive
guidance on desired video animation length for similar
resources, ET and CD determined that the video should
be as brief as possible, while incorporating the key mes-
sages, with an absolute cut-off of 4 min. In addition to
this, the research stakeholders overall agreed that the fol-
lowing main messages should be prioritized: 1)
Explaining the importance of evidence synthesis for not
making healthcare decisions based on a single piece of
research due to potential for skewed or inaccurate views
from one study alone, 2) Explaining what evidence synthe-
sis is as the process of combining separate individual
studies on a singular topic in a structured and trustworthy
way, and 3) Explaining the usefulness of evidence synthesis
for the audience, with an example of how it can inform
everyday healthcare decision-making. The researchers
also identified the importance of including funding informa-
tion in the video animation and using Cochrane resources to
disseminate it.

Prototyping - round one

The initial prototype storyboard consisted of sketches of
seven scenes in total, with a draft narration script and
verbal descriptions of approximate accompanying visuals
for each scene.

User testing - round one

Seven members of the public were involved in the first
round of user testing (details in Table 2). We were success-
ful in recruiting one male and female participant from each
age category except in the <18 years category where one
male was recruited, due to the fact that minors are more dif-
ficult to recruit given the necessity of parent/guardian
consent. Interviews were completed in 40–60 min with
each participant. People rated the storyboard prototype as
median 9 (range 8–10) for usefulness, 7 (range 5–10) for
desirability, 9 for value (range 6–10) and 9 for credibility
(range 8–10) (full dataset provided in Appendix 3).
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Overall, they commented on the script and visuals favour-
ably. Predominantly, suggestions for improvement per-
tained to making specific sentences more concise and
using simpler language and having less imagery and activ-
ity in the visuals. One person mentioned the need to further

clarify the impact of evidence syntheses on everyday life.
Four people preferred the felt animation style, with one pre-
ferring the 2D vector style, and another preferring the
whiteboard style.

Similarly, the research and PPI advocate stakeholders
commented favourably overall on the script and visuals.
They provided suggestions in relation to wording (e.g.,
‘as opposed to a single research study, say “a single
piece of evidence”’) and ensuring the visuals of the video
were inclusive and reflective of diversity (e.g., ‘a number
of people emerge - including women, different races and
disabilities, a sense of people working together…Each
bring different papers and begin to compare and contrast’).

Analysis and refinement - round one

After discussion with ET and DD, CD assimilated the
synthesised comments and critiques from the first round
of user testing and used them to edit the script, audio narra-
tive and storyboard in order to transition to Round 2 of
prototype creation.

Prototyping - round two

A basic video animation was created from the storyboard
sketches. The video was kept simple with basic vector ani-
mations (simple linear movement) to allow easy changes
further in the production process (Figure 2). The audio nar-
ration was added to the animation, and in-sync sound
effects were added to the animation to develop a second
prototype of the video animation resource for user testing
in Round 2.

Table 2. Members of the public stakeholder demographics round 1
and round 2.

Round 1 Round 2

Variable N (%) N (%)

Gender

Female 3 (43) 3 (43)

Male 4 (57) 4 (57)

Age group, years

<18 1 (14) 1 (14)

19–30 2 (29) 2 (29)

31–60 2 (29) 2 (29)

>60 2 (29) 2 (29)

Interview format

In-person 4 (57) 3 (43)

Telephone 3 (43) 4 (57)

Table 1. Kt planning primer template.

KT Template Section Completed Sections

WHO do we want to reach? Members of the public with little to no research or professional healthcare background

WHY – What are our objectives? To create a video-based animation resource for our audience, to increase awareness and
understanding of what evidence synthesis is (beyond systematic reviews alone) and its importance
and role in informing health decision-making amongst the public

HOW – What format will we use? We will use a video-based Spoken Animation resource. Animation length will likely be ∼3 min+
/-1 min (in order to include all determined-to-be necessary key messages).

HOW – How will we develop the
resource?

The resource will be co-produced with groups of stakeholders, using a user-centred approach. The
first group will comprise researchers with experience of evidence synthesis and knowledge
translation to determine the key messages. The second group will comprise members of the public
to user test the video development in think-aloud interviews. An adapted version of Morville’s
Honeycomb Framework for collecting and analysing data will structure the user testing.

HOW – Choose the delivery YouTube, social media e.g., Twitter

HOW – Assess your resources One summer student (CD) and two supervisors – evidence synthesis (ET) and technology (EP)
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User testing - round two

Seven additional members of the public were involved in
the second round of user testing (details in Table 2).
Again interviews lasted between 40–60 min. They rated
the prototype video animation as median 9 (range 7–9)
for usefulness, 8 (range 5–9) for desirability, 8 (range 4–
10) for clarity, and 9 (9–10) for credibility (full dataset pro-
vided in Appendix 3). Overall, people liked the visuals and
script. Suggestions for editing are mostly related to slowing
the speed of the visuals and audio.

Similarly, researchers liked the narration, visuals and
script. Minor changes were suggested, such as removing a
mnemonic that CD and ET had initially developed to sum-
marise steps for checking the quality of a systematic review
to avoid confusion with existing systematic review quality
checklists and rephrasing part of the script to be more sup-
portive rather than dictatorial (e.g., ‘hopefully you should
feel equipped in using research to make more informed
decisions about healthcare’ rather than ‘evidence synthesis
can and should directly impact how you make decisions
about health care’).

Analysis and refinement - round two

The final version of the video animation was developed using
the feedback from the second round of user testing. CD and
EP created representative sound effects, a backing audio
track, and intro and outro scenes. CD applied a felt stop-
motion animation style in response to user feedback from
the first round of user testing (Figure 3). After numerous pre-
renderings CD rendered and uploaded the final spoken ani-
mated video resource onto the Evidence Synthesis Ireland
and Cochrane YouTube channels.36,37

The video can be viewed at the following link: https://
www.youtube.com/watch?v= nZR0xQmZVQg. At the
time of writing (29/03/2023), the video has over 3300
views on the Evidence Synthesis Ireland YouTube
channel and over 12,000 views on the Cochrane
YouTube channel. The average view duration on the
Cochrane YouTube channel is 2:07, with 60.6% being the
average percentage of the video viewed. 31.7% watch the
whole video, with 74% still watching at the 0:30 mark.
Resource-use for the project was minimal, as this was con-
ducted over 8 weeks as an undergraduate summer student
project supported by Evidence Synthesis Ireland for €2000.

Discussion
Drawing on a user-centred approach, we created a video-
based KT resource to explain evidence synthesis to the
public. Involving multiple stakeholders in the development
of the resource, including members of the public, enabled
us to target and enhance key facets of the Morville honey-
comb of user experience,32 namely the usefulness, desir-
ability, valuableness, clarity and credibility of the
resource. This study describes the structured and systematic
development of a KT resource with limited resources and
provides an important template and transferrable learnings
for others wishing to develop similar products in an
evidence-based manner.

Social media & health information

Advances in online technology and social media have seen
substantial increases in the amount of health information
available to and accessed by the public. While there are
obvious benefits to using social media and online resources
for mass communication of health information, such tools
are typically unregulated and the information shared can
be of varying quality and consistency.5 The recent
COVID-19 pandemic has shone a spotlight on the twin
issues of misinformation and disinformation, i.e., the inad-
vertent or deliberate and coordinated spread of misleading
and false information, respectively.38 The severity of this
situation has led to the coining of the new term ‘infodemic’
by the World Health Organization as the ‘overabundance of
information and the rapid spread of misleading or fabricated

Figure 2. Animation style for round 2 spoken animated video
prototype.

Figure 3. Animation style for final video animation.
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news, images, and videos’.39 Enabling the public to think
critically about health claims is a crucial component in
the fight to combat the effects of misinformation and disin-
formation. Moreover, understanding the value and relative
importance of a single study on a topic compared to the
synthesised body of evidence for a topic is a key part of
this.40 Developing an online KT resource that explains evi-
dence synthesis to the public can leverage the advantages
afforded by social media and be used to spread accurate
and valid health information and help people make more
informed decisions.

Comparison with prior work

It has been previously estimated that approximately 85% of
biomedical research is wasted.41 Therefore, to minimise
research waste and optimise the investment in KT resources
and dissemination strategies, it is important to ensure that
these are well developed and evidence-based. However,
previous research has shown that such resources are often
poorly explored and evaluated.42,43 Recent work by Cross
et al. involved participation between families and research-
ers in the area of childhood disability to develop, implement
and evaluate a web-based KT resource to promote adoption
of the ‘F-words’ concepts (function, family, fun, friends and
future).19 The project used the Knowledge-To-Action
Framework44 to guide this process and culminated in devel-
oping a theory-informed resource that was deemed relevant
and meaningful to its target audiences. In a similar way, we
drew on Morville’s honeycomb model of user experience to
guide our process and ensure the development of a resource
that is useful, desirable, valuable, clear and credible.

In our project, we drew on a user-centred design
approach to obtain feedback which had been heavily
guided by the methodology used by Semakula et al..28

Semakula et al. applied a user-centred design approach to
develop an educational podcast for the public comprising
eight episodes focusing on the Informed Health Choices
key concepts. The Informed Health Choices key concepts
are an evidence-based list of 32 concepts that aim to
enable people to understand and assess the trustworthiness
of health claims.40 Semakula et al. applied five cycles of
user testing and feedback with several different groups
including journalists, researchers, parents and other
members of the public. This contrasts to our approach
where we applied two cycles of user testing. However,
this project was much larger in scope, took approximately
three years to complete and required substantially more
resources than our work.28 Applying similar stages of a
user-centred approach (e.g., idea generation, prototyping,
user testing, analysis) enabled us to collect feedback in a
structured and iterative manner. This enabled us to build
the KT resource gradually with the input of stakeholders
embedded throughout the process, using minimal resources.
As such, our work adds to the extensive work of Semakula

et al. by providing additional examples of what is possible
to achieve in this area with a scaled-back approach.

Areas for future research

Evaluating the effectiveness of our video and the impact of
certain video characteristics (e.g., duration) was outside the
scope of this project. There is limited evidence-based defini-
tive guidance on determining the optimal duration of videos
such as ours, with much variability reported in the literature.
For example, Zaila et al. (2020) examined YouTube educa-
tional videos on men’s health and found that video length
ranged from 29 to 51 min, with a mean video duration of
39 min 41 sec.45 Actual mean watch time by viewers ranged
from 3:45 to 8:30 min. Similarly, Guo et al. (2014) examined
student engagement in online educational videos and found
that videos ranged up to 40 min in length, and that the
median engagement time was at most 6 min, regardless of
total video length.46 They also found that shorter videos (0–
3 min) were most engaging, and recommended making
videos no longer than 6 min. We aimed to keep our video
as brief as possible with an absolute cut-off of 4 min, and fre-
quently revisited the issue of length with all stakeholders
involved. However, given the complexity of evidence synthe-
sis, and that it was a methodologically-focused topic where it
was felt that a public audience would have less existing famil-
iarity than with specific clinical topics (e.g., cancer), and based
on input from our study stakeholders, this was deemed to be
the shortest possible duration that would allow us to convey
the key messages in an understandable manner. This issue
was similarly highlighted by Archibald et al. in the develop-
ment of their ebook KT resource, who noted the issue of
length versus information comprehensiveness as one of the
fundamental tensions facing arts-based KT work.20 Our
future work will aim to evaluate further the effectiveness
and impact of the video resource and to explore which charac-
teristics may influence engagement with or understanding of
video content. For example, although the YouTube analytics
data showed relatively good engagement with the video in
comparison to ‘typical’ videos (as flagged in YouTube analy-
tics), further research could explore whether video content
could be condensed to reduce video length, and whether this
would impact on viewing duration and/or overall understand-
ing of key concepts.

Strengths and limitations

A strength of our approach is the involvement of multiple
individuals, including researchers with expertise in KT
and evidence synthesis, a PPI advocate with substantial
experience in KT for the public, and members of the
public with less experience in health research and KT.
Although efforts were made to recruit members of the
public of varying ages and genders, a limitation of our
approach is the use of convenience sampling. This meant
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that some of the members of the public involved were
known to the lead authors (CD and ET), and therefore
may have felt some degree of pressure not to be too critical
of the resource for fear of offending. Attempts were made to
mitigate this by providing clear instructions at the outset
before user testing about the importance of honest and crit-
ical feedback, with the overall purpose of creating the most
user-friendly resource possible.

In addition, owing to the iterative nature of the user-
centred design approach, further user testing cycles could
have been applied with additional users who may have
yielded extra insights. This echoes concerns highlighted by
Archibald et al. regarding determining adequate sample
sizes for user testing.22 However, the costs (in time and
resources) of conducting additional feedback cycles need
to be weighed against that effort’s likelihood resulting in sig-
nificant improvements. We deemed that two rounds of
testing were sufficient as no new insights were identified
during the second round of testing. Archibald et al. similarly
concluded that the generation of no new insights towards the
end of the testing process meant that sufficient numbers had
more than likely been reached.22

By drawing on user-centred design methods, we were
able to provide a structured and transparent approach to
something that is not often described or structured, i.e.,
the development of KT resources. However, our use of
researchers to determine the initial key messages of the
resource meant that our approach was not fully ‘user-
centred’. Given that this was a KT resource explaining a
methodological topic (as opposed to a clinical topic
where we felt public users would be more likely to have
first-hand experience), and given our time restraints, we
felt it a necessary pragmatic starting point for those identi-
fying the initial key messages to have a solid understanding
of evidence synthesis. However, the use of PPI in methodo-
logical research is growing rapidly.47–49 Therefore, we feel
the involvement of members of the public from the outset in
identifying key messages regarding methodological topics
is an important endeavour that could be further explored
in future similar studies.

Finally, a key strength of this project was the quality of
the resource produced given the limited resources and time
afforded. As identified by Archibald et al. and others, cost
can be a significant barrier to the development of KT
resources, including digital and video-based
formats.21,50,51 This project was carried out as summer
research for a final-year medical student (CD) over 8
weeks, with a budget of €2000. Similarly to Archibald
et al.,21 we found that careful collaborative brainstorming
at the outset (e.g., to identify initial key messages and
clarify the purpose of the resource), and use of iterative
cycles of feedback throughout the process (e.g., exploring
storyboard and script prototypes first, then video proto-
types) helped ensure that we did not have to go back and
redo or fix elements of the final product which would

have added to the time and cost Additionally, as our
limited time and resources hindered our ability to outsource
expertise (e.g., the hiring of a digital media company as used
by Archibald et al.20), it was important to ensure that the
research team included as much relevant expertise as pos-
sible. For example, our interdisciplinary team included
researchers with expertise in evidence synthesis, (ET, DD,
SR, PH, AH), knowledge translation for public audiences
(DD, SR, PH, AH, ET), qualitative interviewing techniques
(ET, PH, AH, SR) and digital media and video development
(EP). Crucial to our project’s success was the identification
of a tech-savvy healthcare student who was able to work
competently with video-editing software (CD) and was men-
tored in evidence synthesis, research and interviewing skills
by ET and DD and in video-editing by EP. A substantial
amount of time at the start was also spent identifying relevant
frameworks and methods to structure our process (e.g., the
KT Primer, Morville’s honeycomb model, thinkaloud inter-
views, user-centred design principles). As such we believe
our work will provide a valuable template and minimise
this time for other researchers wishing to develop KT
resources such as this with limited investment.

Conclusion
In an age of increasing exposure to health information, mis-
information and disinformation, a good understanding of
evidence synthesis is crucial for enabling people to think
critically about treatment claims and choices. Drawing on
user-centred design methods was extremely beneficial in
providing a structured and transparent approach to the
development of a video animation KT resource to explain
evidence synthesis to the public. The input of stakeholders
from multiple backgrounds and iterative revisions based on
their feedback was critical. Specifically, involving members
of the public played a key role in enhancing the credibility
and usefulness of the resource by guiding how the anima-
tion looked and sounded, as well as ensuring clarity of its
key messages and wording. However, future work could
explore applying a user-centred approach from the outset
by involving the public to identify key messages in devel-
oping KT resources explaining methodological topics. As
health information becomes increasingly abundant and
available, facilitating the development of a properly
informed public is of paramount importance. This study
describes the structured and systematic development of a
KT resource with limited resources, involving key stake-
holders and end-users, and provides transferrable learnings
for others wishing to do similar.
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