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INTRODUCTION

review asks: How does the literature

describe proposed or actualised use cases
of blockchain technology in healthcare higher
education credentialling?
To further explore this question, a Context-Input-
Process-Product (CIPP) Framework was used
alongside a PCC framework to design this study’s
secondary research questions (Stufflebeam and
Shinkfield, 1985, Pollock et al., 2023). The
population of interest in this study is professional
learners in the healthcare sector. The concept of
interest is blockchain-based credentialling within
the context of healthcare higher education
ecosystems.
This study’s secondary research questions are as
follows:
1. To what extent has the literature discussed the
proposed or actualised use cases of blockchain
technology in healthcare higher education
credentialling?

R{eview question / Objective This scoping

2. In which healthcare disciplines has blockchain
been considered for use in healthcare higher
education credentialling as reported in the
literature?

3. What are the challenges associated with
traditional credentialling models in healthcare
higher education, which blockchain seeks to
address as reported in the literature?

4. Which blockchain architectures (public, private,
or consortium) are reported in the literature as
having use cases in healthcare higher education
credentialling?

5. What barriers to implementing blockchain
technologies in healthcare higher education
credentialling are reported in the literature?

6. Which governance and implementation
strategies are reported in the literature as
supporting the adoption of blockchain in
healthcare higher education credentialling?

7. What evidenced or theoretical outcomes of
using blockchain in healthcare higher education
credentialling are reported in the literature?
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Background Blockchain technology underpins
non-fiat cryptocurrencies such as Bitcoin and
Ethereum. While it lacks a unified definition,
blockchain is fundamentally a decentralised,
immutable, and encrypted digital code sequence
where each node in the system holds a single,
complete ledger (Sarmah, 2018, Nakamoto, 2008,
Gottlieb et al., 2024). Blockchains can have public,
private, or consortium architectures — each with
differing levels of scalability, centralisation, and
efficiency (Pondkule and Kothari, 2025). This
facilitates different use cases of the technology
beyond cryptocurrencies and non-fungible tokens
(NFTs). Alternative use cases in healthcare delivery
include service financing and patient data
maintenance (Ahmad et al., 2019). As a sector
reliant on a highly qualified workforce, this scoping
review seeks to map the literature on how
blockchain could support credentialling in
healthcare higher education.

Rationale Higher education and healthcare
experience a high administrative burden from the
disaggregated credentialling of learning outcomes,
generating significant financial and non-pecuniary
costs (Cheung et al.,, 2021, Woelert, 2023,
Kempenich et al., 2018). Unlike cybersecure
blockchain systems, traditional credentialling
models are often siloed in centralised institutional,
regional, or national systems, which are vulnerable
to data breaches (Gershuni et al., 2023, Kruse et
al., 2017, Taylor et al., 2020). Blockchain could give
learners secure access to longitudinal training
records across multiple institutions, supporting
workforce mobility across jurisdictions. Also,
inherent risks of traditional models include the
falsifiability of accreditation certificates with
possible harm arising to institutional reputation,
probity, and patient outcomes (Alnuaimi et al.,
2023, Gershuni et al., 2023, Murray et al., 2011).
Blockchain’s immutability therefore may allow for
tamper-resistant credentialling records, with the
technology being built around automated
verification, not trust (Taylor et al., 2020).

As an emergent technology and with an
anticipated sparse literature, a scoping review is an
appropriate methodology to explore blockchain in
healthcare higher education credentialling. This
scoping review seeks to identify research gaps to
inform future innovations and to identify the
opportunities and challenges associated with
blockchain implementation. Informed by its CIPP
conceptual framework (Stufflebeam and Shinkfield,
1985), this study seeks to make practicable
implementation recommendations that may inform
future policy and practice in healthcare higher
education.

METHODS

Strategy of data synthesis This scoping review
will adhere to the Arksey and O’Malley (2005)
approach (Arksey and O'Malley, 2005). In line with
best practice recommendations, it will be
conducted and reported in line with Joanna Briggs
Institute (JBI) and PRISMA-ScR guidelines
(Aromataris and Munn, 2020, Tricco et al., 2018).
Whilst this protocol is intended as final, any
changes to this protocol will be documented
transparently in the final review.

The search strategy for this study is broad,
recognising that it is a nascent field which covers
healthcare, information technology, and
educational disciplines. To design search strings,
key terms related to healthcare, higher education,
credentialling, and blockchain will be used with
Boolean, truncation, and proximity operators.
Scopus, MEDLINE (Ovid), and EBSCO ERIC will be
searched. These databases provide
interdisciplinary, healthcare, and education
coverage.

The search string for EBSCO ERIC will be as
follows:

(AB(blockchain OR "distributed ledger" OR
cryptocurrency) OR Tl(blockchain OR "distributed
ledger" OR cryptocurrency)) AND (AB("higher
education" OR university OR "medical education"
OR "nursing education" OR "health professions
education") OR TI("higher education" OR university
OR "medical education" OR "nursing education"
OR "health professions education")) AND
(AB(credential* OR certificat* OR licens* OR
accred®) OR Tl(credential* OR certificat* OR licens*
OR accred®))

When searching, a filter will be applied to show
only papers published from January 2008 to
present. This was when blockchain was first
conceptually described in the Bitcoin whitepaper
(Nakamoto, 2008).

Eligibility criteria To be included in this study,
literature must be published as an open or
institutionally-available academic journal article in
the English language. This reflects the financial and
material constraints of the study. Grey literature will
be excluded. While no quality assessments will be
made in this study, articles require peer review for
inclusion as an informal quality measure. Papers
will be excluded if they are published in journals
identified by curated “predatory journal”
databases. A significant discussion on both
healthcare higher education credentialling and
blockchain technology will be required for
inclusion. To be considered a blockchain, a
technology must be a decentralised, immutable,
and encrypted digital code sequence where each
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node in the system holds a single, replicated
ledger (Sarmah, 2018, Nakamoto, 2008, Gottlieb et
al., 2024). Papers discussing systems where a
replicated ledger is not stored in every node will
not be included.

For papers which discuss other credentialling
models in healthcare higher education,
disaggregated data or specific discussion on
blockchain technology will be required for
inclusion. No automation tools will be used to
assist in decision making of eligibility and
inclusion.

Source of evidence screening and selection
Following their retrieval from Scopus, EBSCO
ERIC, and MEDLINE (Ovid), citations (as .ris files)
will be imported into Covidence [Veritas Health
Innovation, Melbourne, Australia] for deduplication.
Deduplication will be conducted automatically by
Covidence and manually by the reviewer. All
automatically flagged duplicates will be manually
checked by the reviewer before removal.
Title/Abstract and full-text screening will both be
conducted on Covidence, where a record of all
excluded citations will be held. Citations that
progress to inclusion in the final study will be
charted using a data extraction form on Notion
[Notion, San Francisco, CA, United States of
America).

Screening will be conducted by the lead reviewer.
If additional reviewers are recruited during the
study, disagreements will be documented and
resolved through discussion.

Data management Only data required to answer
the research question will be charted on the data
extraction form hosted on Notion (Pollock et al.,
2023). In practice, this means that the data
extraction form will record bibliographic details and
a field for each CIPP domain. For questions
requiring categorisation, reviewer notes made
during data extraction will allow for reflexive
thematic analysis using the Braun and Clarke
(2006) methodology (Mak and Thomas, 2022,
Braun and Clarke, 2006).

Reporting results / Analysis of the evidence
Evidence analysis and reporting will be done in line
with this study’s CIPP framework (Stufflebeam and
Shinkfield, 1985). As applied to this study and its
research questions, data related to context refers
to the challenges associated with traditional
credentialling models in healthcare higher
education disciplines (e.g. medicine, nursing).
Input refers to the specific blockchain architecture
in terms of its features and organisation. For
credentials minted as NFTs, their architecture will
be categorised based on their underlying

technology (e.g. Ethereum as a public
architecture). Process is interpreted as the barriers
to blockchain adoption and governance strategies
which may be employed to implement blockchain
credentialling. Finally, product refers to evidenced
or theorised outcomes of using blockchain
technology to support healthcare higher education
credentialling.

Presentation of the results The findings of this
study will be presented narratively, accompanied
by tables, charts, and graphs to maximise fluency.
The PRISMA flow chart will be generated
automatically on Covidence during the screening
process. Graphs and tables will be produced using
Microsoft Excel [Microsoft, WA, United States of
America). The findings will then be discussed and
recontextualised in the wider literature.

Language restriction English.
Country(ies) involved United Kingdom.

Keywords Blockchain; NFT; Digital Ledger;
Healthcare Education; Credentialling; CIPP.

Contributions of each author
Author 1 - Patrick Doherty - Lead Reviewer.
Email: pdoherty1006@qub.ac.uk
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