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Abstract

Background: Medication reconciliation (MedRec), a process to reduce medication error at care transitions, is labour-
and resource-intensive and time-consuming. Use of Personal Electronic Records of Medications (PERMs) in health
information systems to support MedRec have proven challenging. Relatively little is known about the design, use

or implementation of PERMs at care transitions that impacts on MedRec in the real world’ To respond to this gap in
knowledge we undertook a rapid realist review (RRR). The aim was to develop theories to explain how, why, when,
where and for whom PERMs are designed, implemented or used in practice at care transitions that impacts on
MedRec.

Methodology: We used realist methodology and undertook the RRR between August 2020 and February 2021. We
collaborated with experts in the field to identify key themes. Articles were sourced from four databases (Pubmed,
Embase, CINAHL Complete and OpenGrey) to contribute to the theory development. Quality assessment, screening
and data extraction using NVivo was completed. Contexts, mechanisms and outcomes configurations were identified
and synthesised. The experts considered these theories for relevance and practicality and suggested refinements.

Results: Ten provisional theories were identified from 19 articles. Some theories relate to the design (T2 Inclusive
design, T3 PERMs complement existing good processes, T7 Interoperability), some relate to the implementation (T5
Tailored training, T9 Positive impact of legislation or governance), some relate to use (T6 Support and on-demand
training) and others relate iteratively to all stages of the process (T1 Engage stakeholders, T4 Build trust, T8 Resource
investment, T10 Patients as users of PERMSs).

Conclusions: This RRR has allowed additional valuable data to be extracted from existing primary research, with
minimal resources, that may impact positively on future developments in this area. The theories are interdependent
to a greater or lesser extent; several or all of the theories may need to be in play to collectively impact on the design,
implementation or use of PERMs for MedRec at care transitions. These theories should now be incorporated into an
intervention and evaluated to further test their validity.
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Introduction
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time-consuming. MedRec has proven challenging to
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implement [1]. Lack of access to accurate information on
patients’ medicine use increases the risk of medication
errors. Medicine-related problems (MRP) such as side
effects, inappropriate use and errors are a serious threat
to patient safety. MRPs reduce quality of life, cause mor-
bidity, death and increase health care costs [2—4]. There
have been repeated calls for integration of health infor-
mation systems including what we have termed Personal
Electronic Records of Medications (PERMs) across sec-
tors of care and between healthcare practitioners to facil-
itate MedRec [1, 5-8].

Whilst evidence is emerging regarding the positive
impact of PERMs implemented in research environ-
ments, relatively little is known about the design, use
or implementation of PERMs at care transitions that
impacts on MedRec in the ‘real world’ [9, 10]. We aimed
to respond to this gap in knowledge by undertaking a
rapid realist review (RRR) of the literature. We used a
conceptual framework developed by Burns [11] following
his review of the literature of health information technol-
ogy (HIT) systems which identified a number of themes
that should be considered: Design, Implementation and
Use [11].

We used the following definitions of the key terms:
Medication Reconciliation (MedRec) relates to any
opportunity taken to collect a medication history, check
for any differences with current medication and com-
municate about any differences, thus creating a current
accurate list; Care Transition relates to any movement
between care settings or change in responsibility of care
of a patient; PERMs relate to any digital record, partial or
complete, of information regarding an individual’s medi-
cations (past or current) prescribed, dispensed or used by
a patient; Users relates to any person, including health-
care workers, administrators or patients and carers, using
PERM:s.

Methodology
Controlled trials generally determine what effect an inter-
vention has when a number of static variables are applied
but may not always identify how and why it worked [12].
In the complex world of healthcare service delivery, it is
rare if the same intervention works in the same way in
different contexts; it is important that these underlying
causal pathways are considered to ensure that the inter-
vention can be repeated with consistent outcomes. This is
important in situations where an individual’s or organisa-
tion’s motivations and setting may influence the outcome.
Other researchers have examined the effectiveness
of using PERMs to improve MedRec at care transition
[13-15]. Realist methodology requires the researcher to
use a different lens, in order to discover that which can-
not be seen, allowing a deeper insight into the process
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of systematically and transparently synthesizing relevant
literature in order to understand and develop theories
(the unit of analysis in a realist review) about how and
why things work or not, as well as what effect it has [16].
These "developed theories" are distinct from any exist-
ing theories, models or frameworks in the health infor-
matics literature which were developed using alternative
methods such as action research, for example the Clinical
Adoption Meta-Model, or measurement scale validation,
such as the Technology Acceptance Model. However, any
such existing frameworks identified in the included stud-
ies were recorded and are considered in the discussion
(17, 18].

A realist approach is suited to the synthesis of evidence
about complex, multifaceted interventions because it
explores how the underlying contexts and mechanisms
configure to generate an outcome [19]. Realist methodol-
ogy results in an explanation as opposed to a judgment
about how interventions work [20]. More specifically, a
realist review aims to identify what it is about interven-
tions that generate change (i.e., the mechanisms) and
under which circumstances the mechanisms are trig-
gered (i.e., the contexts), which result in changes in the
behaviour of the participants and/or implementers of
the intervention (i.e., the outcome). It aims to explore
an intervention’s intended and unintended outcomes
and to explain successes, failures and partial successes.
These three elements, context, mechanism and outcome,
are presented together as a statement or theory which
attempts to describe what needs to happen for the inter-
vention to work, i.e. a Context Mechanism Outcome
Configuration (CMOC) [16]. The products of realist
reviews are theories, often produced in the form of “if ....
then” statements developed from one or more CMOCs
found in the available evidence.

A RRR is a more focused and accelerated version of a
full realist review which aims to produce theories in a
time-sensitive way and that is useful to a specific audi-
ence about emerging issues, while preserving the core
elements of realist methodology [21].

Interventions are influenced by an endless source of
contexts which can, for convenience, be grouped under
the four I's as outlined by Pawson et al. [22]; (1) Indi-
viduals—the characteristics and capacities of the various
stakeholders in the intervention; (2) Interpersonal rela-
tions—the stakeholder relationships that carry the inter-
vention; (3) Institutional settings—the rules, norms and
customs local to the intervention; (4) Infrastructure—
the wider social, economic and cultural setting of the
intervention.

For this RRR, contexts represent conditions and exam-
ples include, but are not limited to, issues such as work
environment, resources (i.e. investment, equipment,
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staffing, training), governance, policies and standards,
interoperability, sources of information, accuracy, reli-
ability, security, user interface, user access, user (com-
puter) skills and frequency of use of PERMs, user
workload and readiness to change, patient consent,
implementation, evaluation and audit.

In this RRR, mechanisms are about individuals’ or
organisations’ beliefs / feelings about PERMs and related
contexts (as listed above). Examples of positive mecha-
nisms include, but are not limited to; being enabled,
engaged, involved, trusting, satisfied, contented, valued,
proud, determined, confident, supportive, ready, moti-
vated, aware, skilled, incentivised or efficient. A similar
range of negative mechanisms may also be at play.

The outcomes for this RRR will include anything
that has impacted positively or negatively on the use of
PERMs for medication reconciliation at care transitions.
Examples of outcome topics might include but are not
limited to: workflow, communication, frequency of use,
relationship between stakeholders (patients, pharmacists,
GPs, hospital staff), efficiency, errors, adherence to medi-
cations, patient’s awareness of medications and reasons
for use.

The approach is guided by methodological guidance,
publication standards and training materials for realist
and meta-narrative reviews: Realist And Meta-narrative
Evidence Syntheses: Evolving Standards (RAMESES),
which have been followed in this review [23].

Methods
This rapid realist review was undertaken over a seven-
month period from August 2020 to February 2021. The
protocol for the RRR was registered with Prospero in
September 2020 (Additional file 1). This project was
funded by The Meath Foundation Research Grant 2019.
Keeping in mind that the steps in a RRR are iterative
and there may be reason to look back and revise steps
already undertaken as the data from the literature is
revealed, the following steps were undertaken.

Formation of a reference panel and expert panel

A vital part of the RRR is partnering with people ‘on the
ground, providing local knowledge and context (the Ref-
erence Panel), and experts in the field from around the
world (the Expert Panel) who ensure we reflect the most
current thinking on the topic. For this RRR the Reference
Panel was made up of thirteen key stakeholders, provid-
ing insight from clinicians, safety science, informatics,
human factors expertise, e-health, governance, policy,
research and academia. The Expert Panel comprised five
key researchers in the area, from the USA, Ireland, Swe-
den and UK.
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At the beginning of the RRR both panels were asked
to provide key articles on the topics of interest. The
Reference Panel was also asked to collaborate in iden-
tifying the challenges and facilitators for introducing
PERMs for MedRec at care transition. The information
provided was reviewed for emerging themes, which
assisted the research team to develop the research
questions, which sought to identify the types of medi-
cation data sources used, the contexts and mechanisms
that impact on the outcomes relating to the design,
implementation and use of PERMs for MedRec, with
the intention of identifying in what circumstances the
use of PERMs for MedRec in care transitions are most
likely to be effective.

Search strategy and study selection

Firstly, we used search terms based on those used for a
systematic review of MedRec at care transitions com-
pleted by a member of this research team in 2018 [24]
and we supplemented these with additional terms for
care transition/ care continuity, medication errors and
human/computer interaction (Additional file 2). We
limited the searches to articles in the English language,
articles were excluded if no abstract was available. The
databases searched were Pubmed, Embase, CINAHL
Complete and OpenGrey. The searches included any
articles identified up to the 15 of September 2020.

Purposeful searching, particularly for qualitative
reports, interviews or surveys and reports of negative
findings continued throughout the review. We also
considered relevant articles suggested by the Refer-
ence and Expert Panels. All article types were eligible
for inclusion, for example, policy documents, newspa-
per articles and opinion pieces, no study designs were
excluded. The reference lists of relevant articles were
considered (chaining) and snowballing was also car-
ried out to a small extent. The protocol outlined that
relevant review articles would be searched for relevant
articles not already included, if numbers are low, this
however was not required.

We piloted the screening of title and abstracts, which
resulted in some amendments and clarifications of the
inclusion and exclusion criteria (Additional file 3). The
remaining titles and abstracts were screened indepen-
dently by at least two of the four screeners. A sample
(10%) of the full text articles were then screened by two
reviewers to ensure consistency, and disagreements were
resolved by a 3rd reviewer. The remaining articles were
screened by one screener, an acceptable process in a RRR,
using the Covidence software package [25]. We used the
NVivo software programme to manage the data extrac-
tion from the included full texts articles.
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Quality assessment

Quality assessment (QA) of realist data is considered
under the headings of relevance, rigour and richness [20,
26]. Richness was scored for those articles that met all
inclusion criteria at the full text stage (N=94). Relevance
and Rigour was scored for those articles included in the
review (N =51). A sub-sample of the articles included for
full text review (10%) was quality assessed by two review-
ers independently and any disagreements discussed and
resolved. The QA process to be applied by one reviewer
to the remaining articles was refined.

Relevance was assessed by determining if the arti-
cle had information of value to the review. Rigour was
assessed based on whether the sources or methods used
to generate the relevant data were credible and trustwor-
thy. We scored the relevance and rigour of the included
articles using the following ratings: O=very poor,
1=poor, 2=good, 3=very good.

Richness, a term coined by Booth et al., relates to the
level of theoretical and conceptual development detail
provided in the articles, and used as a means to identify
articles of most value in a realist review. We assessed it by
scoring the articles in relation to the richness relative to
the research questions. To score highly an article should
provide sufficient details in relation to how the approach
used was expected to work; documenting the process
and explaining contextual factors that influenced imple-
mentation and/or outcomes [26]. We rated the richness
as follows: 0=nothing of interest, not focused on design,
implementation or use, 1 =limited data of interest, likely
to appear in other articles, 2=Ilimited data of interest,
but quick to extract it and could add weight to findings,
3=some good quality data, 4=Much valuable data. The
richness assessment at full text reading allowed us to
identify the articles with the most potential for providing
rich data. This was the method we used which ultimately
decided which of the articles were included in this rapid
realist review, meeting the implicit time limitations. The
richness rating was revised at the data extraction stage,
some articles had their richness rating revised down-
wards during this process (Additional file 10).

Extraction of the data

The data extraction process took place between Sep-
tember and December 2020 following a brainstorm-
ing session to finalise the list of themes identified by the
conceptual HIT systems framework developed by Burns
[11], the reference panel suggestions and some additional
themes identified in the literature (Additional file 4) [11].
This allowed us to make decisions on how the data would
be managed in NVivo using broad headings or Nodes
based on the themes.
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A pilot extraction of data from three articles was
undertaken in stages by three team members indepen-
dently. After the data extraction was completed for the
first article, we discussed the findings and how the N'Vivo
set up was working. We then completed the data extrac-
tion independently for the two remaining articles and
made final refinements to the process. The data from the
remaining 16 articles was extracted by one team member.
The NVivo nodes developed iteratively over the extrac-
tion process, the final NVivo codebook used is in Addi-
tional file 5.

We also extracted additional data—including the
authors, year and country the study was carried out, the
research questions or objectives, the formal outcomes,
study conclusions, any theory/concept outlined or
inferred, the software in use, the setting (hospital, nurs-
ing home etc.) and personnel involved and any citations
of interest. We reassessed the quality assessment ratings
during the extraction process and recorded them. This
was based on individual sections of extracted data rather
than the overall article, as per RAMESES guidelines [23].
We used an agreed template to produce a summary doc-
ument, including this additional information, for each
article (Additional file 6).

Analysis of the data
We analysed the extracted data to find and align evidence
to demonstrate that particular mechanisms influence
particular outcomes in particular contexts, i.e. CMOCs
which form the basis of provisional theories [27] (Addi-
tional file 7).

The analytical processes used to make sense of the
CMOC:s being developed followed a process outlined by
Pawson [28]:

(a) Juxtaposing—where evidence about mechanisms in
one source enables insights into outcome patterns
of another source.

(b) Reconciling—finding explanations for different out-
comes by uncovering contextual differences.

(c) Adjudication—explaining opposing study outcomes
on the basis of methodological strengths and weak-
nesses.

(d) Consolidation—where outcomes differ in particu-
lar contexts and explanations can be constructed of
how and why these differences occurred.

(e) Situating—describing which mechanisms were acti-
vated in which context.

The result is a series of theories based on the litera-
ture examined which describe what is it about how,
why, when, where and for whom PERMS are designed,
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used or implemented in practice at care transitions that
impacts on medical reconciliation.

A survey to determine the reference panel’s feedback
on the provisional theories was piloted and revised. The
expert and reference panels were then provided with a
brief introduction to realist methodology and the pur-
pose of the RRR (Additional file 8) and asked to com-
plete the survey (Additional file 9). They were asked to
rate the theories on a scale of 1 -5 (1 =lowest, 5=high-
est) in relation to: how well they understood each the-
ory, the relevance of the theory and the feasibility to
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apply the theory in practice. Comments or suggestions
to improve theory clarity and focus were invited.

Results

Description of dataset

The final review included nineteen articles (Fig. 1) with
a richness score of 4 assessed at full text reading stage.
This score ensured that the included articles contained
a high level of theoretical and conceptual development
detail allowing refinement of the theories. All but two of
the included articles rated good or very good for both rel-
evance and rigour (Table 1).

)
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\ 36 1st Focusing exercise - not focused
— on a PERM system
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Fig. 1 Included articles/ prisma flow chart
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The nineteen articles (Additional file 10) were pub-
lished between 2006 and 2020. Seven articles covered all
three elements of interest to this review; design, imple-
mentation and use of PERMs [29-35]. Four articles
considered only design [36-39], four considered only
implementation [40-43] and the remaining four consid-
ered only use [44-47].

Eight articles reported on the use of PERMS in the
USA, three in the UK, two each in Australia and Austria,
and one each in Belgium, Canada, Denmark and Sweden.
The Austrian articles [40, 45] and two of the American
articles [43, 46] were each reporting on different ele-
ments of the same intervention.

The articles reported on the use of local PERMs in
a hospital or clinic setting (n=7) or national PERMs
(n=8). Of the remaining four articles, two reported on
patients use of PERMS, one on an electronic discharge
system and one on the use of an e-messaging system.

The users of the PERMs were predominately hospital-
based staff which included doctors, nurses, hospital phar-
macists and technicians, administrators and IT staff. Of
the fifteen articles involving hospital-based staff, seven
involved hospital staff only. The other eight also involved
GPs (n=4), community pharmacists (n=3), nursing
home staff (n=2), system designers (n=1) and patients
(n=4). The remaining four articles involved a mixture
of users who were patients and/or their families/carers
(n=3), GPs (n=2), community pharmacists, (n=1), or
nursing home nurses (n=1).

The location of PERMs use was influenced by who the
users were, and so was mainly in hospitals only (n=9),
jointly in GP practices and community pharmacies
(n=4), jointly in hospitals and nursing homes (n=2),
jointly in hospitals and GP practices (n=1) or jointly in
all of these settings (n=1). Use of PERMs by patients in
their own home was reported in two articles.

Data synthesis

The identified CMOCs from the 19 articles, allowed us to
develop ten theories in relation to what is it about how,
why, when, where and for whom PERMs are designed,
implemented or used in practice at care transitions that
impacts on medical reconciliation.

The panels’ feedback (88% response rate) (Fig. 2, Addi-
tional file 11) indicated that all of the theories were
understood (average score 4.4, range 2-5). The panellists
rated the theories an average 4.21 (range 2 to 5) for rel-
evance and an average 3.68 (range 1 to 5) for practicality.

Panellists’ feedback comments related to clarifying
that no one theory was the solution, the need for a good
MedRec process should precede the introduction of
PERMs to support it and highlighting the importance of
evaluating the implementation and use of PERMs so that
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unintended effects and problems could be identified to
improve the PERMs. Several panellists commented posi-
tively on the methodology used, their satisfaction with
the range of theories developed and the ease at which
they were able to provide their feedback. The panel-
lists’ engagement facilitated our revision of the theories
improving their clarity and intention: seven theories were
revised and the remaining three required no change.
None of the theories were considered irrelevant or totally
impractical, although the challenge of implementing
some of them was acknowledged.

The ten provisional and final theories and a data syn-
thesis summary for each theory is presented in Table 1.
The more detailed synthesis with direct extracts from the
literature is provided in Additional file 12. The ten final
theories are as follows:

1. Engage stakeholders—If stakeholders including
all user groups are given the opportunity to pro-
vide input, and both give and receive feedback at
all stages of the design, implementation and use of
PERM:s, they will feel engaged, be supportive and
understand the challenges, they will then accept
and feel confident about using PERMs to complete
MedRec at care transitions.

2. Inclusive design—If PERMs are designed with
user input and employing user-centered design &
usability principles then users will feel heard and
supported, thus fostering successful collaboration,
acceptance and increased use of PERMs to com-
plete MedRec at care transitions.

3. PERMs complement existing good processes—If
PERMs complement MedRec cognitive and work-
flow processes or forms that are already in exist-
ence in a setting and have been shown to work well,
then PERMs will feel familiar and consistent, users
will feel confident using them and PERMs will
become embedded more easily into normal work
practices, allowing a smooth transition to PERMs
to improve MedRec at care transitions.

4. Build trust—If users are aware and understand
how they and others access and use PERMs, the
integrity of the PERMs data sources and the data
protection controls, their trust and confidence in
the PERMs design and use will increase, they will
then be more likely to value and use it at care tran-
sitions to improve MedRec and patient safety.

5. Tailored training—If training is provided to users
that takes into account their existing MedRec
knowledge and skills, their computer skills and
their role at care transitions, and the training out-
lines the clear benefits, usefulness and usability
of PERMs, users will then feel less anxious and
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e Understanding
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5.0

Patients as users

Legislation
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Fig. 2 Panellists feedback

Relevance == Practicality

Inclusive design

PERMs Complement

Build Trust

be more engaged and confident in relation to the
introduction of PERMs in their setting.

Support and on-demand training—If support
and training on PERMs is available on demand to
cater for new staff or those needing additional sup-
port, at times or in formats that suit all users, with
the opportunity for users to give feedback on the
training, then the users will feel supported and ena-
bled to use PERMs consistently thereby improving
MedRec at care transitions.

Interoperability—If the data sources are techni-
cally interoperable with PERMs, allowing integra-
tion of data from multiple sources, then users will
find that PERMs align with or improve the MedRec
process flow, thereby increasing their use of PERMs
for MedRec at care transitions impacting positively
on patient safety.

Resource investment—If the increased effort,
volume and quality of data gathered when using
PERMs for MedRec at care transitions, providing
opportunities for risk identification, management

10.

and analysis, is recognised by leaders/ manage-
ment from the outset then they will understand the
need for additional resourcing to support the use of
PERMs to improve MedRec at care transitions and
patient safety.

Positive impact of legislation or governance—If
the introduction of PERMs or standards for the
MedRec process are supported by relevant legis-
lation, governance or policies then organisational
participation and engagement is increased impact-
ing positively on individual users’ engagement with
the introduction of PERMs to improve MedRec at
care transitions.

Patients as users of PERMs—If patients are sup-
ported to use PERMs to understand and record
their medication use and share their medication
information, they will feel enabled, empowered
and organised in helping to maintain an accurate
medication record, be more informed and have
improved likelihood of adherence to their medica-
tions.
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Fig. 3 Theory framework in relation to phases of the PERM life-cycle

The theories are all interdependent to a greater or
lesser extent. It is likely that several or all of the CMOCs
inherent in the theories would need to be in play in order
for them to collectively impact on the design, implemen-
tation or use of PERMs for MedRec at care transitions in
a positive way.

Some of the theories relate to the design (T2 Inclusive
Design, T3 PERMs complement existing good processes,
T7 Interoperability), some relate to the implementation
(T5 Tailored Training, T9 Positive impact of Legisla-
tion or Governance), some relate to use (T6 Support and
on-demand training) and many relate iteratively to all
stages of the process (T1 Engage Stakeholders, T4 Build
Trust, T8 Resource investment, T10 Patients as users of
PERMs) (Fig. 3). Depending on the focus of the interven-
tion or the stage in the development life-cycle, the range
of theories incorporated will be different.

Discussion

Principal findings

We have developed ten theories to explain how, why,
when, where and for whom PERMs are designed, imple-
mented or used in practice at care transitions that
impacts on MedRec based on data from 19 systematically
sourced articles. These theories describe the contexts and
mechanisms that impact on outcomes.

For the most part, the articles focused on two main
outcomes: the patient’s safety and the user’s experience
using a PERM. Only five studies referred to existing out-
come frameworks or tools to assess the implementation
or acceptance of the PERM (32, 35, 40, 45, 47]. Exist-
ing frameworks identified in the studies included the
Technology Acceptance Model (TAM) [48], the Unified
Theory of Acceptance and Use of Technology (UTAUT)
[49], the Information Success Model [50] and The Clini-
cal Adoption Framework [51]. Two articles reporting on
the same intervention used the UTAUT and the DeLone
& McLean models as the bases for their user satisfaction
survey [40, 45], one used the themes from TAM during
face-to-face interviews [32] and one used The Clinical
Adoption Framework during their implementation pro-
cess [35]. The other article referred to the various mod-
els in their background to the topic only [47]. Each of
the above frameworks addresses elements of technology
implementation generally, whilst our RRR specifically
developed theories from evidence synthesis and stake-
holder involvement to explain PERM design, implemen-
tation or use in practice at care transitions that impacts
on MedRec.

Rahimi et al. [52] in their systematic review of the use
of TAM in health informatics commented that its incon-
sistent predictive performance was related to the poor
match between “construct operationalization and the
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context in which the construct is measured” [52]. By
using a realist approach and mapping the broad contexts
and mechanisms that influenced the design, implementa-
tion or use of PERMs to improve MedRec at care tran-
sitions identified in this review to Pawson et al’s four I's
grouping of contexts outlined earlier in this article, we
can hypothesise why the introduction of PERMs might
succeed in one context and not in another:

Individuals (characteristics and capacities of the var-
ious stakeholders):

Consideration should be given to the individual
user’s levels of confidence, trust, engagement and
acceptance of PERMs. Users may have differing
needs in relation to the amount, flexibility and format
of training throughout the development and imple-
mentation life-cycle and therefore need differing
levels of on-demand support in relation to both the
MedRec process itself and the function and purpose
of PERMs to support that process. Identification and
comprehension of the user’s existing cognitive and
decision-making processes and level of application of
these to PERMs are important. For example, display-
ing pre-admission and in-hospital medication lists
side by side on the screen reduces the cognitive bur-
den and facilitates the task to compare these medica-
tion lists. An awareness of the changing roles of indi-
viduals undertaking MedRec is also important. For
example, the expanding roles of the pharmacist and
pharmacist technician.

Interpersonal relationships (the stakeholder rela-
tionships that carry the intervention):

The level of inclusive engagement of all stake-
holders, including the individual users, in the design
and implementation of PERMs; the level of aware-
ness and respect for each other’s roles in the pro-
cesses; and the level of clarity around who is respon-
sible for the various stages of the MedRec processes,
may all influence the successful introduction of
PERMs.

Institutional settings (the rules, norms and customs
local to the intervention):

The quality of the MedRec processes in place,
the quality and complementarity of PERMs to sup-
port it and the complexity of the contexts in which
PERMs will be used will influence success.
Infrastructure (the wider social, economic and cul-
tural setting of the intervention):

The level of interoperability of systems support-
ing PERMs; the level of existing and future legisla-
tion and governance supporting MedRec and use
of PERMs; the quality of the sources of data for
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MedRec; and the extent of resourcing including
budgetary and human resources, required to allow
PERMs to achieve their full potential, will influence
success.

Many of the theories, if the term PERM was removed,
could be applicable to any electronic system, including in
a healthcare setting, where multiple users are using the
system for different purposes.

However, focusing specifically on PERMs for MedRec
at care transitions, Theory 3 states that for PERMs to
become embedded into normal work practices they
should complement an existing MedRec process. Some
examples from the studies of the elements that could be
complemented were: organisation and display of infor-
mation following the natural order of events in a patient
encounter; supporting workflow and accreditation
requirements; medication information ordered by clini-
cal importance; access to the history of a person’s pre-
vious medication use; inclusion of a function to prompt
the user to record medication changes and reason for
starting or stopping medications; inclusion of a field to
capture details identified about a person’s medication
adherence, allergies, or posologies; date of initiation of
prescription and first prescriber; access to the prescrib-
ers’ or other HCPs’ contact details and the ability to pro-
duce a discharge summary and/or patient friendly print
out.

Elements of PERMs, identified in the studies, that
were expected to improve the frequency and integrity
of MedRec, cognitive burden and decision making were:
use of generic drug names thereby reducing confusion
and duplication, organisation of information from differ-
ent sources with the ability to see several lists at the same
time facilitating rapid comparisons, information displays
tailored to the needs of different users, ease of identify-
ing medication changes, alerts i.e. drug-drug interactions
or drug-disease interactions, reasonable balance of alerts,
checks or warnings, action buttons (i.e. for stopping,
modifying or continuing drugs), edit, sort (i.e. by thera-
peutic intent), drag and drop, or on-demand and addi-
tional information options, 24 h access to information,
smooth processes to get patient consent to access their
information. Barriers included number of clicks needed,
too much text, unclear icons and lack of understanding
or training in relation to how PERMs worked.

In relation to Theory 7, the quality of the data sources
and level of interoperability between them, allowing safe
and accurate sharing of information, was determined to
be crucial to the successful introduction of PERMs.

Theory 8 identified that in order for the full potential of
MedRec using PERMs to be realised, proper investment
in the technology and sources of information must be
provided, ensuring interoperability and access to accurate
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information for MedRec. For this to occur, increased
patient safety and decreased hospital readmission rates
and preventable events must be sufficiently valued.

Comparisons with other literature

A number of systematic reviews have examined the use
of electronic MedRec at care transitions [8, 13, 53-55].
Both Wang et al. and Mekonnen et al. reported equivo-
cal findings regarding the impact of electronic MedRec
tools on the prevalence of medication discrepancies or
the proportion of patients experiencing (unintentional)
discrepancies [13, 54]. Mekonnen reported that effec-
tive MedRec likely requires a multi-faceted approach
involving people, process and technology, a finding which
endorses the importance of our rapid realist review to
identify CMOCs and generation of theories to test in the
field. This multi-faceted approach should be addressed in
future research. In their systematic review, Marien et al.
compiled a list of recommendations for the successful
development and implementation of electronic MedRec
tools [8]. Although theirs was not a realist review, the
recommendations reported mirror many of the contexts
identified within our review, for example, development
and implementation contexts, design features and func-
tionalities. Our rapid realist review builds on this work
by configuring contexts with mechanisms to influence a
broad range of outcomes. Wang, Marien and Mekonnen
all refer to the absence of evidence about usability, user
satisfaction and user adherence [8, 13, 54]. Several of the
theories generated in our review address these issues and
future work to validate our theoretical framework in the
field should therefore contribute to this evidence gap.

The scoping review by Monkman et al. examined both
the contextual and human factors perspectives of using
PERMs for MedRec and had several findings similar to
those found in Bassi’s [53], Marien’s [8] and our review;
successful implementation of electronic MedRec systems
requires well designed systems, attention to implementa-
tion features and standardisation of the MedRec process
[55]. Specifically identified were interoperability, design
and layout of the system, clear MedRec processes and
workflow, identification of who is responsible for MedRec
and involvement of the user in the design especially for
complex systems [8, 53, 55].

Comparing this review to the general health informa-
tion technology (HIT) literature, Ammenwerth et als
framework focused on what they described as the “fit”
of three key elements; individuals, task and technology
(FITT framework) [56]. They identified what in realist
terminology are the contexts and mechanisms of these
three interacting elements with the aim of better under-
standing the reasons for information technology (IT)
introduction failures. They identified that the user must
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be motivated, flexible and open to new ways of working;
knowledgeable about the task and use of IT and trained
to use the technology. The organisation must have a team
culture and support the introduction of the HIT. The task
must be organised; the complexity of the task to be com-
pleted must be considered. The technology must be func-
tional, interoperable and usable. These are all consistent
with the findings of this review and support theories 1.
Engage Stakeholders, 2. Inclusive Design, 5. Tailored
Training, 7. Interoperability and 10. Patients as users of
PERM:s.

Yen et al. considered how HIT implementation is eval-
uated. They suggest including evaluation of technology
acceptance, communication and collaboration, work pro-
ductivity, training and competency, leadership, existing
policy, the organisational culture, the level of social sup-
port provided and the idiosyncrasies across contexts [57].
Marien et al. identified many reports lacked adequate
information and recommended that study reports should
carefully describe each component and that validated
measures of usability should be reported [8]. The find-
ings of our review, which included nine studies published
since the Marien et al. review, are that such measures
have still not been adopted. The importance of evaluat-
ing sociotechnical factors and usability outlined in these
reviews are consistent with the finding of our review as
outlined in theories 1. Engage Stakeholders, 2. Inclusive
Design, 4. Build Trust, and 9. Positive impact of Legisla-
tion or Governance.

Shachak et al. described what the provided support
for PERMs should look like, describing it under three
headings; functional support: e.g. assistance in learning
how to use the various features of the system; data sup-
port: e.g. activities intended to ensure the completeness,
accuracy and consistency of data input and finally; train-
ing and education support, which they combined and
stressed was an essential part of end-user support [58].
Such recommendations were re-iterated by Marien et al.,
specific to implementation of electronic MedRec tools
[8]. This is consistent with the findings of this review spe-
cifically theories 5. Tailored Training and 6. Support and
on-demand training.

The HIT literature features many of the contexts iden-
tified in this review as impacting on the design, imple-
mentation and use of PERMs and supports the validity of
evaluating outcomes under the four I groupings referred
to earlier as outlined by Pawson et al; the individuals,
interpersonal relationships, institutional settings and
infrastructure [22, 56-58].

Acknowledging the associated human and financial
resources required to deal with the increased effort, vol-
ume and quality of data gathered and generated when
using PERMs for MedRec was identified in this review as
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being important. This finding was unique in the literature.
The increased data potentially available provides opportu-
nities for risk identification, management, and analysis; if
the value of these opportunities is recognised by leaders/
management from the outset then they will understand
the need for additional resources. (Theory 8. Resource
investment). However, consistent with Sevick et al.’s [59]
finding regarding electronic discharge communications,
we identified the lack of evidence and the importance
of evaluating the cost effectiveness of using PERMs for
MedRec. Until such evidence is available, convincing indi-
vidual organisations or countries of the additional benefits
will be difficult. Careful consideration of the outcomes to
be assessed in any cost analysis is also needed [59].

Strengths and limitations

A RRR, by its nature does not include all relevant lit-
erature on the topic of interest, however, we strived to
include the richest data in this review, and the reviewers
feel that saturation for each of the theories was achieved.
If time allowed, a specific search through the remain-
ing 32 articles included in the full text reading for other
potential contexts and mechanisms identified by the
panels during the review of the final theories, but lack-
ing evidence in the 19 included articles, could have pro-
vided enough evidence to support the development of
additional theories. Examples of such contexts include
organisational culture or level of reliance on PERMs. We
recommend this as a future study.

The quality assessment of realist data, using relevance,
rigour and richness, could be considered a subjective
assessment of the quality of the data within the arti-
cles included. However, the research team have exten-
sive knowledge and experience in the field under review
allowing expert assessment of these elements. We fol-
lowed the RAMESES guidelines for the quality assess-
ment process by providing a transparent procedure for
the rating systems used to appraise the evidence used
within the review; the real quality has been determined
within the act of synthesis [60]. The iterative nature of
realist reviews resulted in the richness rating, the method
used to focus the review, for some articles being revised
downwards at the data extraction stage.

This RRR has allowed additional valuable data to be
extracted from existing primary research, with mini-
mal resources, that may impact positively on the future
design, implementation and use of PERMs at care transi-
tions for MedRec and of research in this area. The main
outcomes formally considered in the included articles
focused on either the impact on patient safety or the
user’s experiences during implementation or use of a
PERM. The use of realist methods has generated data to
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support identification of additional outcomes from the
articles which were not formally identified by the authors
in their aims and objectives. The additional outcomes
included changes to interprofessional relationships,
changes to awareness of others’ roles, changes to the
users’ cognitive burden, changes to the consent process
when sharing patient information, changes to the level
of interaction with patients, changes to the patients level
of awareness regarding the need for their consent, their
opinions in relation to the benefits of interoperability/
sharing their information and their level of engagement
with PERMs. Consideration of this evidence has added
richness to the knowledge identified in the systematic
reviews referred to earlier, validating our chosen method-
ology. Future research should include appraisal of these
socio-technical outcomes.

Practical implications

The product of realist reviews are theories, developed
from evidence extracted from the literature and the input
of experts in the field. These theories should subsequently
be incorporated into an intervention or mapped to exist-
ing interventions and evaluated to further test their valid-
ity and refined or rejected based on that evaluation.

Conclusions
The use of realist methodology to investigate what is it
about how, why, when, where and for whom PERMs are
designed, implemented or used in practice at care transi-
tions that impacts on medical reconciliation, has proved
efficient and effective. We developed ten theories that
identified the contexts and mechanism that may impact
on the successful introduction of PERMs at care transi-
tions for MedRec. Engaging all stakeholders; allowing a
free flow of ideas and feedback; building trust in relation
to the accuracy, safety and security of the data; provid-
ing sufficient resources for the full potential of PERMs to
be realised; considering interoperability; and the value of
patients having a role in using PERMs for MedRec, were
considered important elements at all stages of the process.
Further research to assess the application of these theo-
ries in practice is now required. Future research in this
area must also include evaluation of all aspects and at all
stages of the process of introducing PERMs, including
sociotechnical factors and cost analysis. Further realist
reviews could be undertaken to examine other elements
that may impact on the use of MedRec at care transitions
that this RRR did not cover, such as organisational cul-
ture and level of reliance on PERMs.



Waldron et al. BMC Med Inform Decis Mak (2021) 21:307

Abbreviations

CMOCs: Context Mechanism Outcome Configurations; HIT: Health Information
Technology; IT: Information Technology; MedRec: Medication Reconcilia-

tion; MRP: Medicine-related problems; PERMs: Personal Electronic Records of
Medicines; RAMESES: Realist And Meta-narrative Evidence Syntheses: Evolving
Standards.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512911-021-01659-8.

Additional file 1. Protocol.

Additional file 2. Search terms.

Additional file 3. Inclusion and exclusion criteria.
Additional file 4. Themes identified by the Reference Panel.
Additional file 5. NVIVO codebook.

Additional file 6. Template for summary of study document.

Additional file 7. The supporting contexts, mechanisms and outcomes
configurations.

Additional file 8. Introduction for expert and reference panels.
Additional file 9. Feedback survey.

Additional file 10. List of included studies.

Additional file 11. Feedback responses.

Additional file 12. Full data synthesis.

Acknowledgements

We are grateful to Jack Kavanagh and Aaron Koay who undertook some pre-
liminary work for this project in 2018. We are grateful for the assistance of the
information specialists in Trinity College Dublin, Andrew Jones and Caitriona
Honohan, who supported the development of the electronic search strate-
gies. We would also like to extend our sincere thanks to the members of the
Expert and Reference Panels who have shared their expertise and supported
this review—Reference Panel: Roisin Adams, Dan Burns, Joan Cahill, Sam Cro-
mie, Sean Kennelly, Jane Kenny, Ciara Kirke, Rosa McNamara, Louise McQuaid,
Kevin O'Carroll, Neil O'Hare, Muriel Pate, Alan Reilly. Expert Panel: Tim Delaney,
Tora Hammar, Joshua Pevnick, Patrick Redmond, Ann Slee.

Authors’ contributions

Project Administration, Data Curation, Formal Analysis, Original Draft Prepara-
tion: CW. Conceptualization: TG. Funding Acquisition: TG, JC, SC, TD, SK and
JP. Methodology: TG and CW. Search Strategy: TG and CW. Panellist: JC,TD,
SKand JP. Screening: JC, SC, TG, CW. All authors read and approved the final
manuscript.

Funding
This project was funded by The Meath Foundation Research Grant 2019.

Availability of data and materials

All data generated or analysed during this study are included in this published
article and its additional files.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Page 16 of 17

Author details

'School of Pharmacy and Pharmaceutical Sciences, Trinity College Dublin,
Dublin, Ireland. *Centre for Innovative Human Systems & School of Psychol-
ogy, Trinity College Dublin, Dublin, Ireland. >Pharmacy Department, Tallaght
University Hospital, Dublin, Ireland. *Department of Medical Gerontology, Trin-
ity College Dublin, Dublin, Ireland. ®Cedars-Sinai Medical Center, Los Angeles,
CA, USA.

Received: 1 March 2021 Accepted: 15 October 2021
Published online: 03 November 2021

References

1. Greenwald JL, Halasyamani L, Greene J, LaCivita C, Stucky E, Benjamin
B, et al. Making inpatient medication reconciliation patient centered,
clinically relevant and implementable: a consensus statement on key
principles and necessary first steps. J Hosp Med. 2010;5(8):477-85.

2. Stock R, Mahoney ER, Gauthier D ea. Developing a Community-Wide
Electronic Shared Medication List. In: Henriksen K, Battles JB, Keyes MA,
editors. Advances in Patient Safety: New Directions and Alternative
Approaches. 4 Technology and Medication Safety. Rockville (MD): Agency
for Healthcare Research and Quality US; 2008.

3. Leendertse AJ,Van Den Bemt PM, Poolman JB, Stoker LJ, Egberts AC,
Postma MJ. Preventable hospital admissions related to medication
(HARM): cost analysis of the HARM study. Value Health. 2011;14(1):34-40.

4. Panagioti M, Khan K, Keers RN, Abuzour A, Phipps D, Kontopantelis
E, et al. Prevalence, severity, and nature of preventable patient harm
across medical care settings: systematic review and meta-analysis. BMJ.
2019;366:14185.

5. Green CF, Burgul K, Armstrong DJ. A study of the use of medicine lists
in medicines reconciliation: please remember this, a list is just a list. Int J
Pharm Pract. 2010;18(2):116-21.

6. European Commission. Commission Recommendation on a European
Electronic Health Record exchange format Brussels: European Commis-
sion; 2019 [Available from: https://ec.europa.eu/digital-single-market/
en/news/recommendation-european-electronic-health-record-excha
nge-format.

7. GrimesT, Fitzsimons M, Galvin M, Delaney T. Relative accuracy and avail-
ability of an Irish National Database of dispensed medication as a source
of medication history information: observational study and retrospective
record analysis. J Clin Pharm Ther. 2013;38(3):219-24.

8. Marien S, Krug B, Spinewine A. Electronic tools to support medica-
tion reconciliation: a systematic review. J Am Med Inform Assoc.
2017,24(1):227-40.

9. Maramba |, Chatterjee A, Newman C. Methods of usability testing in
the development of eHealth applications: a scoping review. Int J Med
Informatics. 2019;126:95-104.

10. Abraham J, Kannampallil T, Patel VL. A systematic review of the literature
on the evaluation of handoff tools: implications for research and practice.
J Am Med Inform Assoc. 2014;21(1):154-62.

11. Burns D. Shared Electronic Patient Record Access for Community Phar-
macists Is there a need and what are important considerations for the
design, use and implementation? [Masters]. Dublin: University of Dublin,
Trinity College; 2017.

12. Fletcher A, Jamal F, Moore G, Evans RE, Murphy S, Bonell C. Realist com-
plex intervention science: applying realist principles across all phases of
the Medical Research Council framework for developing and evaluating
complex interventions. Evaluation. 2016;22(3):286-303.

13. Mekonnen AB, Abebe TB, McLachlan AJ, Brien JA. Impact of electronic
medication reconciliation interventions on medication discrepancies at
hospital transitions: a systematic review and meta-analysis. BMC Med
Inform Decis Mak. 2016;16(1):112.

14. Monte AA, Anderson P, Hoppe JA, Weinshilboum RM, Vasiliou V, Heard
KJ. Accuracy of electronic medical record medication reconciliation in
emergency department patients. J Emerg Med. 2015;49(1):78-84.

15. Tamblyn R, Abrahamowicz M, Buckeridge DL, Bustillo M, Forster AJ, Girard
N, et al. Effect of an electronic medication reconciliation intervention
on adverse drug events: a cluster randomized trial. JAMA Netw Open.
2019;29:e1910756-e.


https://doi.org/10.1186/s12911-021-01659-8
https://doi.org/10.1186/s12911-021-01659-8
https://ec.europa.eu/digital-single-market/en/news/recommendation-european-electronic-health-record-exchange-format
https://ec.europa.eu/digital-single-market/en/news/recommendation-european-electronic-health-record-exchange-format
https://ec.europa.eu/digital-single-market/en/news/recommendation-european-electronic-health-record-exchange-format

Waldron et al. BMC Med Inform Decis Mak

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

(2021) 21:307

Wong G. Making theory from knowledge syntheses useful for public health.
Int J Public Health. 2018,63:555-6.

Price M, Lau F. The clinical adoption meta-model: a temporal meta-model
describing the clinical adoption of health information systems. BMC Med
Inform Decis Mak. 2014;14:43.

Davis F. Perceived Usefulness, Perceived Ease of Use, and User Acceptance
of Information Technology. MIS Q. 1989;13(3):319-40. https//doi.org/10.
2307/249008.

Rycroft-Malone J, McCormack B, Hutchinson AM. Realist synthesis: illustrat-
ing the method for implementation research. Impl Sci. 2012;7:33.

Pawson R, Greenhalgh T, Harvey G, Walshe K. Realist review—-a new method
of systematic review designed for complex policy interventions. J Health
Serv Res Policy. 2005;10:21-34.

Saul JE, Willis CD, Bitz J, Best A. A time-responsive tool for informing policy
making: rapid realist review. Implement Sci. 2013;8:103.

Pawson R, Greenhalgh T, Harvey G, Walshe K. Realist synthesis: an introduc-
tion. University of Manchester: Centre for Census and Survey Research;
2004. Contract No.: RMP Methods Paper 2.

Wong G, Greenhalgh T, Westhorp G, Buckingham J, Pawson R. RAMESES
publication standards: realist syntheses. BMC Med. 2013;11:21.

Redmond P, Grimes TC, McDonnell R, Boland F, Hughes C, Fahey T. Impact
of medication reconciliation for improving transitions of care. Cochrane
Database Systematic Rev. 2018;8:CD010791.

Emmel N, Greenhalgh J, Manzano A, Monaghan M, Dalkin S. Doing Realist
Research. 55 City Road, London: Sage Publications; 2018. Available from:
https://methods.sagepub.com/book/doing-realist-research.

Booth A, Harris J, Croot E, Springett J, Campbell F, Wilkins E. Towards a meth-
odology for cluster searching to provide conceptual and contextual rich-
ness”for systematic reviews of complex interventions: case study (CLUSTER).
BMC Med Res Methodol. 2013;13(1):118.

Pawson R, Tilley N. Realistic evaluation. Thousand Oaks: SAGE Publications
Ltd; 1997. p. 256.

Pawson R. Evidence-based policy: a realist perspective. London: SAGE; 2006.
Elliott RA, Tan'Y, Chan V, Richardson B, Tanner F, Dorevitch MI. Pharmacist-
physician collaboration to improve the accuracy of medication information
in electronic medical discharge summaries: effectiveness and sustainability.
Pharmacy. 2020;8(1):2.

Ng C, Welch SA, Luddington J, Bui D, Glasson E, Richardson KL. Medication
reconciliation challenges at discharge from hospital using an electronic
medication management system and electronic discharge summaries. J
Pharm Pract Res. 2013;43(1):25-8.

Pellegrin K, Chan F, Pagoria N, Jolson-Oakes S, Uyeno R, Levin A. A statewide
medication management system: health information exchange to support
drug therapy optimization by pharmacists across the continuum of care.
Appl Clin Inform. 2018,9(1):1-10.

Salloum AA. The adoption of the national programme for information
technology in the NHS: the case of Lorenzo. [U - Thesis ; (Thesis (Ph D ))]. In
press 2011.

Sheehan OC, Kharrazi H, Carl KJ, Leff B, Wolff JL, Roth DL, et al. Helping

older adults improve their medication experience (HOME) by addressing

medication regimen complexity in home healthcare. Home healthcare now.

2018;36(1):10-9.

Siek KA, Ross SE, Khan DU, Haverhals LM, Cali SR, Meyers J. Colorado care
tablet: the design of an interoperable personal health application to help
older adults with multimorbidity manage their medications. J Biomed
Inform. 2010;43(5 Suppl):522-6.

Tamblyn R, Winslade N, Lee TC, Motulsky A, Meguerditchian A, Bustillo M,

et al. Improving patient safety and efficiency of medication reconciliation
through the development and adoption of a computer-assisted tool with
automated electronic integration of population-based community drug
data: the RightRx project. J Am Health Inf Manag Assoc. 2018;25(5):482-95.
Cadwallader J, Spry K, Morea J, Russ AL, Duke J, Weiner M. Design of a
medication reconciliation application: facilitating clinician-focused decision
making with data from multiple sources. Appl Clin Inform. 2013;4(1):110-25.
Kusnadi K. Moving from paper based to electronic hospital discharge sum-
maries : a mixed methods investigation. [U - Thesis ; (Thesis (Ph D ))]. In press
2012.

Marien S, Legrand D, Ramdoyal R, Nsenga J, Ospina G, Ramon V, et al. A
User-Centered design and usability testing of a web-based medication rec-
onciliation application integrated in an eHealth network. Int J Med Inform.
2019;126:138-46.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

Page 17 of 17

Pandolfe F, Crotty BH, Safran C. Medication harmony: a framework to save
time, improve accuracy and increase patient activation. AMIA Annu Symp
Proc. 2016;2016:1959-66.

Ammenwerth E, Duftschmid G, Gall W, Hackl WO, Hoerbst A, Janzek-Hawlat
S, etal. A nationwide computerized patient medication history: evalu-
ation of the Austrian pilot project “e-Medikation Int J Med Informatics.
2014;83(9):655-69.

Hammar T, Ekedahl A, Petersson G. Implementation of a shared medication
list: physicians'views on availability, accuracy and confidentiality. Int J Clin
Pharm. 2014;36(5):933-42.

Kramer JS, Hopkins PJ, Rosendale JC, Garrelts JC, Hale LS, Nester TM, et al.
Implementation of an electronic system for medication reconciliation. Am J
Health Syst Pharm. 2007;64(4):404-22.

Rangachari P Implementing a social knowledge networking (SKN) system
to enable meaningful use of an EHR medication reconciliation system. Risk
Manag Healthcare Policy. 2018;11:45-53.

Foged S, Nerholm V, Andersen O, Petersen HV. Nurses' perspectives on

how an e-message system supports cross-sectoral communication in
relation to medication administration: a qualitative study. J Clin Nurs.
2018;27(3-4):795-806.

Hackl WO, Hoerbst A, Duftschmid G, Gall W, Janzek-Hawlat S, Jung M, et al.
Crucial factors for the acceptance of a computerized national medication
list: insights into findings from the evaluation of the Austrian e-Medikation
pilot. Appl Clin Inform. 2014;5(2):527-37.

Rangachari P, Dellsperger KC, Rethemeyer RK. A health system’s pilot experi-
ence with using mobile social knowledge networking (SKN) technology to
enable meaningful use of EHR medication reconciliation technology. AMIA
Annu Symp Proc. 2019;2019:745-54.

Smith GM. Exploring the effects of the electronic patient record on hospital
pharmacy personnel using a case study approach. [U - Thesis ; (Thesis (Ph D
D] In press 2006.

Lee, Kozar KA, Larsen KRT. The technology acceptance model: past, pre-
sent, and future. Commun Assoc Inf Syst. 2003;12:752-80.

Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of information
technology: toward a unified view. MIS Q. 2003;27:425-78.

DelLone W, H. & McLean, E., R. The DelLone and McLean model of informa-
tion systems success: a ten-year update. J Manag Inf Syst. 2003;19:9-30.
Lau, F & Price, M. 2017. Chapter 3 Clinical Adoption Framework. In: Hand-
book of eHealth Evaluation: An Evidence-based Approach [Internet]. In: Lau
F. & Kuziemsky, C. (ed.). Victoria (BC): University of Victoria.

Rahimi B, Nadri H, Lotfnezhad-Afshar H, Timpka T. A systematic review of
the technology acceptance model in health informatics. Appl Clin Inform.
2018,9:604-34.

Bassi J, Lau F, Bardal S. Use of information technology in medication recon-
ciliation: a scoping review. Ann Pharmacother. 2010;44(5):885-97.

Wang H, Meng L, Song J, Yang J, Li J, Qiu F. Electronic medication reconcili-
ation in hospitals: a systematic review and meta-analysis. Eur J Hosp Pharm.
2018;25(5):245-50.

Monkman H, Borycki EM, Kushniruk AW, Kuo MH. Exploring the contextual
and human factors of electronic medication reconciliation research: a scop-
ing review. Stud Health Technol Inform. 2013;194:166-72.

Ammenwerth E, lller C, Mahler C. [T-adoption and the interaction of task,
technology and individuals: a fit framework and a case study. BMC Med
Inform Decis Mak. 2006;6(1):3.

Yen P, McAlearney A, Sieck C, Hefner J, Huerta T. Health Information Technol-
ogy (HIT) adaptation: refocusing on the journey to successful hit implemen-
tation. Med Inform. 2017;5(3):e28.

Shachak A, Barnsley J, Tu K, Jadad AR, Lemieux-Charles L. Understanding
end-user support for health information technology: a theoretical frame-
work. Inform Prim Care. 2011;19(3):169-72.

Sevick LK, Esmail R, Tang K, Lorenzetti DL, Ronksley P, James M, et al. A
systematic review of the cost and cost-effectiveness of electronic discharge
communications. BMJ Open. 2017;7(6).014722.

Pawson R. Digging for nuggets: how ‘bad'research can yield ‘good’ evidence.
Int J Soc Res Methodol. 2006;9(2):127-42.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.2307/249008
https://doi.org/10.2307/249008
https://methods.sagepub.com/book/doing-realist-research

	Personal Electronic Records of Medications (PERMs) for medication reconciliation at care transitions: a rapid realist review
	Abstract 
	Background: 
	Methodology: 
	Results: 
	Conclusions: 

	Introduction
	Methodology
	Methods
	Formation of a reference panel and expert panel
	Search strategy and study selection
	Quality assessment
	Extraction of the data
	Analysis of the data

	Results
	Description of dataset
	Data synthesis

	Discussion
	Principal findings
	Comparisons with other literature
	Strengths and limitations
	Practical implications

	Conclusions
	Acknowledgements
	References


