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Abstract

Introduction: The perioperative journey is filled with anxiety for patients,
often exacerbated by poor communication and inadequate understanding
of pre-operative information. Ineffective perioperative practices can lead

to adverse outcomes, including poor health outcomes, increased surgery
cancellations, extended hospital stays and higher health care costs.
Addressing patients’ health literacy levels and learning preferences is crucial
for developing effective educational resources.

Discussion: This paper takes the stance that health literacy and learning
needs are essential components of pre-operative assessment and workup.
To achieve this, validated instruments and decision support tools must

be integrated into the pre-operative workflow to assess and plan patient-
centred pre-operative education. This paper proposes a digital tool to
assess and measure health literacy and learning preferences, aiming to tailor
educational interventions for surgical patients. By incorporating validated
health literacy assessments alongside learning style questionnaires,
clinicians can be provided with reputable recommendations for personalising
patient education. Effective patient education, aligned with individual
learning styles, enhances comprehension and engagement, ultimately
allowing for improved surgical outcomes and reduced health care costs.

Conclusion: Integrating digital tools for health literacy and learning style
assessment in surgical education has the potential to significantly improve
patient outcomes and optimise resource utilisation. This patient-centric
approach ensures personalised, effective education thus enhancing patient
care and potentially reducing overall health care costs. Policymakers and
health care providers should invest in the potential of these types of digital
tools to promote equitable and effective health care delivery. Further
research is needed to explore the development of such tools and evaluate
the long-term benefits and scalability of personalised education in diverse
settings.
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Introduction inability to understand or recall
information'. Poor pre-operative

The perioperative journey is complex, preparation can contribute to

and navigating this journey can be avoidable patient-initiated surgery
an gnmety—provokmg experience for cancellations and delayed treatment,
patients. A large component of the which significantly affect a patient’s
anxiety felt by patients commences physical and psychological
in the pre-operative period, as a wellbeing including undiagnosed
result of poor communication from medical iSSUeS, h|gher ana[gaesic
health care workers and a patient’s requirements and prolonged hospital
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stays”®. Ineffective perioperative
practices can lead to adverse
outcomes, which globally afflict
approximately 25 per cent of surgical
patients, with serious post-operative
complications affecting 15 per cent
and rates of readmission within 30
days ranging from 5 to 15 per cent*”.
As well as compromising patient
wellbeing, the consequences of
ineffective perioperative practices
inflict considerable financial strain
upon the health care system. For the
benefit of both patients and health
care systems, innovative pathways
are required to ensure patients are
adequately educated regarding their
surgical procedure and understand

the intricacies of the surgery journey.

Patient education is the term given
to processes, involving various
planned educational methods,

that aim to enable patients to
develop and maintain abilities to
optimally manage their lives with
their disease®. Patient education

is crucial for improving health
outcomes and enabling patients to
engage in self-management, modify
lifestyle behaviours and participate
in decision-making®’. Despite its
importance, patient education often
suffers from time constraints and a
one-size-fits-all approach, leading
to poor compliance and increased
surgical cancellations’. Compounding
this, traditional approaches to
patient education often fail to
address the diverse health literacy
levels and learning preferences

of patients'®. Understanding
patient health literacy levels and
learning preferences is essential
for developing effective educational
resources.

Health literacy, the ability to
understand and make decisions
based on health information,
significantly impacts surgical
outcomes. Low levels of health
literacy are strongly associated

with extended lengths of stay,
complications and reduced
adherence to pre-operative
instructions’. Although there is an
abundance of information available
for educating patients, the resources
provided often reflect the choices
and learning styles of health care
providers rather than those of the
patients'®. Considering a patient’s
preferred learning styles — visual,
auditory, or kinaesthetic - can
enhance the effectiveness of
educational materials. Findings
from our recent study assessing
the pre-operative preparation,
health literacy, learning preferences
and knowledge resource needs of
Australian elective surgery patients,
highlighted significant deficits

in traditional surgical education
methods, including inadequate
consideration of health literacy
levels and learning preferences’. A
large proportion of the population
surveyed (38%) were categorised

as having either marginal or limited
health literacy, which is consistent
with globally reported data®"”.

Digital tools offer numerous
advantages in surgical education,
including the ability to provide
timely, validated information and
facilitate patient engagement in
self-managed care®™'". Given this, it
is appropriate to suggest that digital
methods for early assessment of
patient health literacy levels and
learning style preference prior to
education provision should be
further explored by health care
providers. Findings from our previous
study support this suggestion with a
significant proportion of participants
(46%) indicating they would prefer
to receive digital pre-operative
education”. Additionally, nearly all
participants (92%) had access to a
smartphone, and the majority (64%)
reported feeling confident in using
applications™.

Although the context for this paper
is surgery, there is no doubting the
widespread health literacy and
poor health education provision
across all facets of the health care
industry. Building upon our previous
research, this paper proposes

a concept for a digital tool for
assessing patient health literacy and
learning style preference and makes
recommendations for clinicians
about education provision.

Discussion

Proposed solution concept

This paper proposes that a digital
tool for assessing and measuring
health literacy, learning preferences
and knowledge needs while
collecting patient feedback and
qualitative data before patient-
clinician interactions is required
to optimise patient education.
This digital solution would enable
clinicians to tailor educational
interventions, enhancing patient
understanding, engagement and
health outcomes.

To achieve this and ensure clinical
accuracy, the digital solution would
need to incorporate one, or a
combination of, validated health
literacy and learning style preference
assessment tools. Regarding health
literacy, examples include the Test of
Functional Health Literacy in Adults
(TOFHLA), the Rapid Estimate of
Adult Literacy in Medicine (REALM),
and the Newest Vital Sign (NVS)">7.
These standardised questionnaires
evaluate patients’ comprehension

of medical instructions, medication
labels and health information, while
categorising literacy levels into low,
medium and high. Regarding learning
style preference assessment,
example validated tools include

the VARK (visual, aural, read/write

or kinaesthetic) questionnaire,

Kolb's learning style inventory, and
the Honey and Mumford learning
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styles questionnaire’®?°. These
assessments identify patients’
preferred learning style as either
visual, auditory, kinaesthetic or a
combination of styles.

For clinicians, the digital solution
would need to provide a dashboard
with personalised reports displaying
detailed patient profiles, health
literacy levels and learning styles
with recommended educational
suggestions. The solution would
comprise an educational resource
library tailored to different literacy
levels and learning styles, based
upon academically validated
information.

In terms of design, it is essential
that a codesign approach with end-
users is used to ensure the digital
solution is a user-friendly interface
with clear instructions, easy to
navigate and ensures equitable
access through such features

as multilingual support, text-to-
speech and adjustable font sizes'".
Due to the ever-changing nature

of perioperative care, the ability

to update education information
and incorporate other learning
style theories ensures the tailored
approach to patient education
remains relevant. Successful
implementation of such a solution
is dependent on integration with
existing electronic health record
(EHR) systems, comprehensive
training for clinicians, cybersecurity
requirements and navigating
organisational issues including
political, cultural and financial
factors®#.

Design brief for a digital
health solution

Figure 1is an example digital health
solution. Based on our previously
published study, a digital health
solution would integrate the
validated instruments Brief Health

Literacy Screening (BHLS) tool and
the Learning Channel Preference
Checklist (LCPC)™*°. The BHLS tool

is a validated tool, comprising four
questions, that asks individuals

to read and interpret common
medical terms and concepts, and
evaluates an individual’s level of
health literacy as limited, marginal
or adequate”. The LCPC consists of a
scoring system in which responses to
questions are tallied and categorised
by learning style (visual, aural and
kinaesthetic)”.

Figure 1: Example of a digital tool -
survey for patients

Patients would be provided with
the BHLS tool and LCPC to complete
prior to their consultation, ensuring
that their health literacy levels

and learning style preferences are
assessed in advance. The results
from these assessments would be
available to clinicians before the
consultation, along with prompts
for recommended communication
methods and styles drawn from
the solution’s database, which is
informed by extensive academic
literature (see Figure 2). This
approach aims to tailor the
educational and communication
strategies to each patient’s

needs, thereby enhancing patient
comprehension, engagement and
overall health outcomes.

Score.

Limited

Name: J. Smith
DOB: 13/03/1968

Surgery: Right shoulder
arthroplasty

Doctor: T. Blackwell

Figure 2: Hypothetical example
digital tool - Clinician dashboard

A limited and marginal health
literacy reading would recommend
clinicians focus on providing
repeated oral instructions and
visual aids to overcome health
literacy difficulties. Clinicians would
be provided with examples of and
advised to use simple language,
avoiding complex terminology, and
incorporating illustrations, diagrams
and videos to explain medical
concepts and instructions®®?’.
Repeating key instructions and
confirming understanding through
teach-back methods, as well as
hands-on demonstrations, can
enhance comprehension®. It is
essential to provide materials
written at an appropriate reading
level, combining written instructions
with verbal explanations and visual
aids?. Offering additional support
through one-on-one explanations
or small group sessions can be
beneficial.

For patients with adequate health
literacy, providing comprehensive
written materials, including
pamphlets, booklets and online
resources, caters to their
informational needs and capacity™®.
Offering digital resources, such as
websites, apps and online support
groups, along with interactive
educational sessions like workshops
or webinars, can deepen their
understanding and engagement”’.
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Based on the patient’s preference,
the digital solution would
recommend a learning style to
clinicians and provide examples of
the appropriate communications
methods. Visual learners benefit
from diagrams, charts, videos

and written instructions. Effective
methods include infographics, clear
headings, bullet points, colour-coded
information, visual demonstrations
and recommending websites or
apps with visual content®”. Auditory
learners prefer listening and verbal
communication. Key strategies
include verbal explanations,
recommending podcasts, engaging
in group discussions, repeating key
points and encouraging questions
with detailed verbal answers**
Kinaesthetic learners need hands-
on activities. Effective techniques
include demonstrations, practice
sessions, physical models, activity-
based learning and encouraging
movement or gestures during
explanations®°, Ultimately, the
digital solution would be able

to provide any clinician with a
foundation point for providing
effective, relevant and appropriate
education materials and enhanced
communication to any patient.

To enhance the effectiveness

of the digital solution, artificial
intelligence (Al) could be integrated
to personalise and optimise patient
education and communication
strategies. Al tools including natural
language processing (NLP) and
learning algorithms could analyse
assessment data to generate
tailored profiles, recommending
appropriate educational materials
and communication methods®".
Al-powered chatbots and virtual
assistants could provide real-time,
personalised support, ensuring
information is accessible and
comprehensible®. Al could also
monitor patient engagement and

adapt content accordingly, offering
clinicians support in decision-making
and predictive insights to refine
their communication approaches™.
This integration of Al would aim

to improve not only patient
comprehension and engagement

but also patient health outcomes
through personalised educational
interventions.

Importance to health care

A digital solution assessing

health literacy and learning styles
offers key benefits for patients,
clinicians and the health care
system through enhancing patient
outcomes, optimising resources

and increasing satisfaction and
engagement. Personalised education
improves patient comprehension,
self-management and adherence

to medical advice. For health

care workers, the digital solution
could enhance communication and
ensure an efficient use of time and
resources as well as boosting patient
engagement and satisfaction by
tailoring educational approaches to
patients. For the health care system,
the improved communication and
improved health outcomes can
reduce readmissions, emergency
visits, resource allocations and
overall costs.

Despite this knowledge being known
for decades, there is a lack of uptake.
Effective stakeholder engagement
and a co-design approach are crucial
to address issues like funding and
technology integration, and to align
interventions with user needs”.
Prioritising e-health interventions,
despite budget constraints and
resistance to change, is essential for
optimising health care delivery and
advancing outdated one-size-fits-
all, traditional perioperative care
models”?.

Recommendations

Policymakers should integrate
health literacy and learning style
assessments into health care quality
standards to promote equitable

and effective health care delivery.
Given that assessment of patient
health literacy and learning style
preference prior to patient-clinician
interaction is largely unexplored,
this paper recommends that health
care providers and policymakers
should integrate digital assessment
tools into pre-operative education
programs. Health care institutions
should develop repositories of
educational resources catering to
various health literacy levels and
learning styles. Digital platforms can
facilitate access to these resources,
ensuring they are available in
formats tailored to visual, aural

and kinaesthetic learning styles.
Further research should assess the
long-term benefits of personalised
education to patient adherence to
instructions and health outcomes
as well as health care costs. Studies
should also explore the feasibility
and scalability of these assessments
in diverse settings.

Conclusion

In summary, integrating digital

tools to assess health literacy and
learning style preferences in surgical
education offers a transformative
approach to enhance patient
outcomes. This paper highlights the
deficiencies of traditional methods
and the benefits of tailored, patient-
centric education. By using validated
instruments for health literacy

and learning style evaluations,
health care providers can deliver
personalised, effective educational
interventions, improving patient
understanding, engagement and
adherence to instructions. This
digital approach not only enhances
patient care but can also optimise
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resource utilisation and reduce 7.
health care costs. Policymakers
and health care institutions should
prioritise the development and
adoption of such digital tools to
promote equitable and effective
health care delivery. Further
research should explore the long-
term benefits and scalability of
personalised education in diverse
settings.
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