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Abstract

Background: The success of electronic medical records (EMRS) is dependent on implementation features, such as usability
and fit with clinical processes. The use of EMRsin mental health settings brings additional and specific challenges owing to the
personal, detailed, narrative, and exploratory nature of the assessment, diagnosis, and treatment in this field. Understanding the
determinants of successful EMR implementation is imperative to guide the future design, implementation, and investment of
EMRsin the mental health field.

Objective:  We intended to explore evidence on effective EMR implementation for mental health settings and provide
recommendations to support the design, adoption, usability, and outcomes.

Methods: The scoping review combined two search strategies that focused on clinician-facing EMRs, one for primary studies
in mental health settings and onefor reviews of peer-reviewed literaturein any health setting. Three databases (Medline, EMBASE,
and PsycINFO) were searched from January 2010 to June 2020 using keywords to describe EMRS, settings, and impacts. The
Proctor framework for implementation outcomes was used to guide data extraction and synthesis. Constructs in this framework
include adoption, acceptability, appropriateness, feasibility, fidelity, cost, penetration, and sustainability. Quality assessment was
conducted using a modified Hawker appraisal tool and the Joanna Briggs Institute Critical Appraisal Checklist for Systematic
Reviews and Research Syntheses.

Results: This review included 23 studies, namely 12 primary studies in mental health settings and 11 reviews. Overal, the
results suggested that adoption of EMRs was impacted by financial, technical, and organizational factors, as well as clinician
perceptions of appropriateness and acceptability. EMRs were perceived as acceptable and appropriate by cliniciansif the system
did not interrupt workflow and improved documentation compl eteness and accuracy. Clinicians were more likely to value EMRs
if they supported quality of care, were fit for purpose, did not interfere with the clinician-patient relationship, and were operated
with readily available technical support. Evidence on the feasibility of the implemented EMRs was mixed; the primary studies
and reviews found mixed impacts on documentation quality and time; one primary study found downward trends in adverse
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events, whereas a review found improvements in care quality. Five papers provided information on implementation outcomes
such as cost and fidelity, and none reported on the penetration and sustainability of EMRs.

Conclusions: The body of evidence relating to EMR implementation in mental health settings is limited. Implementation of
EMRs could benefit from methods used in general health settings such as co-designing the software and tailoring EMRsto clinical
needs and workflows to improve usability and acceptance. Studiesin mental health and general health settings rarely focused on
long-term implementation outcomes such as penetration and sustainability. Future evaluations of EMRs in all settings should

consider long-term impacts to address current knowledge gaps.

(JMIR Ment Health 2021;8(9):€30564) doi: 10.2196/30564
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Introduction

Information and information transfer are critical to the delivery
of health care services, including in mental health settings [1].
Modern health care increasingly relies on new information
technology (IT) systems to store, retrieve, and transfer
information to support decision-making for care and
administrative processes [2]. Among the health-related IT
systems currently in use, electronic medical records (EMRS)
are the most widely implemented across many settings [3]. In
their simplest form, EMRs are digital versions of case histories
containing patient health—related information, but they can also
support  artificial  intelligence  capabilities,  clinica
decision-support systems, natural language processing, and so
on[4]. EMRshavethe potentia to improve adherenceto clinical
guidelines across al settings [5], thereby reducing resource
wastage, increasing care quality, and reducing patient harm.
Examples include improved prescribing practices and
medication safety through integrated el ectronic ordering systems
[6] and reductions in inappropriate laboratory testing because
of integrated decision-support tools [7]. Ultimately, EMRs are
expected to contribute to creating safer and more effective health
systems[5].

Although severa studiesidentifying the potential of EMRs have
been published, evidence on their benefit to organizational,
clinical, and patient outcomes after implementation continues
to be mixed, with success appearing to be largely dependent on
the design and fit with the local hedlth care settings and
workflows. For example, implementation of the sasme EMR
system in two different university hospitals revealed that the
time spent on documentation increased in one site but decreased
in the other [8]. Furthermore, high-profile, unintended
consequences because of EMR implementation by-products
have been reported in recent times. A notable exampleincludes
the implementation of a £200 million EMR system in a major
UK teaching hospital, leading to reduced performance and
demoralized staff [9]. Poor usability of EMRs canimpact quality
of care and patient safety, as poor fit and design may cause
fatigue, delayed case note entry, and adjacency errors[10]. As
research on the implementation of EMRS continues to emerge,
there is a strong need to understand the processes, systems,
contexts, and human factors that influence successful
implementation [11].

Although the adoption of EMRSs has grown significantly in
recent years, research that is specific to mental health settings
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or mental health clinicians has been minimal. Documentation
in mental health settings brings unique challenges for the
implementation of EMRs. Effective mental health
documentation requiresthe recording of individualized, detailed,
and narrative information, which is not easily reduced to
checklists [12]. Care is often long term and multidisciplinary,
requiring staff of different disciplines to record and retrieve
information over long periods or in different settings (eg,
hospital and community). Hence, theimplementation of EMRs
in mental health settings may have specific negative impacts,
either real or perceived, on patient-centered care, the ability to
develop the patient-clinician rapport, and on clinician time.
Understanding the available evidence on implementation
determinants and outcomes of EMRsin mental health settings,
as well as the implementation features that contribute to its
success or failure, could aid the future investment, design, and
implementation of EMRsin thisfield.

The aim of this scoping review of the peer-reviewed literature
was to provide a synthesis of implementation studies relevant
to EMRs in mental health settings and inform EMR mental
health policy recommendationsin New South Wales, Australia.
To provide in-depth recommendations, the review also
considered broader evidence from genera health settings to
reflect on EMR implementation |essons. The specific objectives
of this scoping review were to (1) identify published studies
pertaining to the implementation of EMRs in mental health
settings and literature reviews in general health settings, (2)
synthesize the specific implementation determinants and
outcomes examined in these studies according to the Proctor
framework for implementation outcomes [13], and (3) provide
local policy recommendations for future design and
implementation of EMRsin mental health settings based on the
findings.

Methods

Review Protocol

Our scoping review followed a predetermined (but unregistered)
protocol that was developed in accordance with the
PRISMA-ScR (Preferred Reporting Items of Systematic Review
and Meta-Analyses Extension for Scoping Reviews) [14,15]
and followed methods used in published peer-reviewed scoping
reviews[16]. An exploratory search of 1 database over a2-year
period, conducted in consultation with a medical librarian and
mental health experts on our team (GS and CT), confirmed that
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the studies on EMRs implemented in mental health settings
were limited. Therefore, in our scoping review, we aso
conducted a review of reviews to capture implementation
literature across EMRsin all health settings and not just mental
health, given that the broad issues around the usahility of EMRs
in general health settings are potentially relevant. The results
of both search strategies were analyzed; for synthesis, we used
acombination of resultsfrom primary studies and review papers.

In our scoping review, we defined mental health professionals
as psychiatrists, psychologists, nurses, and any other health
professional involved in treating people with mental health
disorders in health service settings, including allied health
professionals. These settings could be mental health clinics, or
general inpatient or outpatient clinics but needed to be in
high-income countries. High-income countries were classified
as category 1 countries by the Organisation for Economic
Co-operation and Development (OECD) [17]. This criterion
was used to maintain relevance to the local policy setting
context. Implementation determinants were defined as barriers
and enablers that may prevent or facilitate improvements in
practice [18], as reported in the included studies. The Proctor
framework provides a systematic taxonomy of implementation

Table 1. Database search strategy used in MEDLINE.
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outcomes (ie, acceptability, adoption, appropriateness,
feasibility, fidelity, implementation cost, penetration, and
sustainability), distinguishing these from service and patient
outcomes [13].

Search Strategy

Our scoping review combined two systematic searches; thefirst
captured published studies reporting primary data on the use
and implementation of clinician-facing EMRs specifically in
mental health settings (henceforth termed “ primary studies”).
The second search captured published reviews on the use of
clinician-facing EMRs as implemented in al health settings
irrespective of their relationship to mental health (henceforth
termed “reviews’). The searches were conducted in three
academic databases (MEDLINE via the PubMed Interface,
EMBASE, and PsycINFO) and used thetermsoutlined in Table
1. Additionally, we manually searched thereference lists of the
included studies (primary studiesand reviews) for other relevant
publications. All searches were limited to studies and reviews
published between January 2010 and June 2020. The search
strategies were devised by the review team with the assistance
of an experienced medicad librarian.

Construct Search terms for primary studies

Search terms for reviews

EMR%related terms

Health professional-related
terms

Impact-related terms

Additional limiters

“Electronic Health Records’ [MeSH] OR Medical Records

Systems, Computerized [MeSH] OR ((health record* boR
medical record* OR healthcare record* OR health care
record* OR clinical record*) AND (digital OR electronic
OR computerized OR computerized OR ambulatory)) [Ti-
tle/Abstract]

“Psychiatry”[MeSH] OR “Psychiatric Nursing”[MeSH]
OR (mental health OR psychiatric nurs* OR psychiatry
OR psychiatrist OR psychology OR psychologist) [Title/Ab-
stract]

(uptake OR adoption OR usability OR utility OR utilization
OR utilization OR evaluate OR evaluation OR implemen-
tation OR acceptance OR acceptability) [Title/Abstract]

Published in English AND published between January 2010

“Electronic Health Records’[MeSH] OR Medical Records
Systems, Computerized [MeSH] OR ((health record* OR
medical record* OR healthcare record* OR health care
record* OR clinical record*) AND (digital OR electronic
OR computerized OR computerized OR ambulatory)) [Ti-
tle/Abstract]

“Psychiatry” [MeSH] OR “Psychiatric Nursing’[MeSH]
OR “Physicians’[MeSH] OR “Nurses’[MeSH] OR “Hedlth
Personnel”[MeSH] OR (Physician OR nurse OR doctor
OR psychiatrist OR psychologist OR health professional
OR health personnel OR psychiatric nursing) [Title/Ab-
stract]

(uptake OR adoption OR usability OR utility OR utilization
OR utilization OR evaluate OR evaluation OR implemen-
tation OR acceptance OR acceptability) [Title/Abstract]

(Systematic review or meta-analysis) AND published in

and June 2020

English AND published between January 2010 and June
2020

3EMR: electronic medical record.
bAsterisk indicates truncation.

Inclusion and Exclusion Criteria

In both searches, articleswereincluded if they met thefollowing
inclusion criteria: investigated implemented clinician-facing
EMRs; conducted in high-income countries (countries classified
as category 1 by the OECD [17]); assessed and reported
implementation outcomes and contextual determinants of
implementation (ie, barriers and facilitators); and published
between January 1, 2010, and June 30, 2020. The population
and study type inclusion criteriadiffered between the searches.
Thereview of primary studiesincluded studiesrelated to mental
health clinicians, whereas the review of reviews included

https://mental .jmir.org/2021/9/€30564

literature reviews of studies about any health professionalsin
any health setting.

In both searches, articles were excluded if the implemented
EMRswere exclusively patient-facing ones, they did not report
on implementation processes or outcomes, or they were not
published in English. The complete list of the inclusion and
exclusion criteriais available in Multimedia Appendix 1.

Screening, Data Extraction, and Synthesis Procedures

Reference details, including abstracts, were downloaded into
the reference management software EndNote X8 (Clarivate)
[19]; duplicates were removed and the deduplicated list was
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exported to Rayyan QCRI [20], a systematic reviews web app,
for title and abstract screening. Five investigators (HLT, LT,
LAE, AG, and IM) independently conducted the two-phase
screening process: (1) title and abstract screening and (2)
full-text screening. Two investigators (HLT and IM)
cross-checked 50% of the recordsto ensurethat article screening
was consistent in accordance with accepted practices [21].
Interrater reliability (Cohen kappa coefficient) in this
cross-checking indicated strong agreement (>0.8) [22]. A custom
dataextraction workbook in Excel (Microsoft Corporation) was
developed and tested. Data were systematically extracted by
six investigators (HLT, LL, LT, AG, LAE, and IM). Four

Table 2. Proctor implementation outcomes as applied in this study.
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investigators (LT, LAE, YZ, and IM) examined the data for
consistency and cross-checked the extracted dataagainst original
articles.

Key information extracted included the study publication details
(authors, date of publication, country of study, and number of
studiesin reviews), health settings, study methods (quantitative,
qualitative, and mixed methods), design features of EMRs, and
implementation barriers, enablers, and outcomes. To ensure
consistency in our review, the Proctor framework of
implementation outcomes presented in Table 2 was used asthe
guiding structure, with definitions tailored to suit the EMR
implementation context [13].

Domain Definition
Adoption Uptake of the EMR? from the professionals, organizations, and settings
Acceptability Clinician satisfaction with various aspects of the innovation (eg, content, complexity, comfort, delivery, and credibility)

Appropriateness

Perceived fit, relevance, compatibility, suitability, usefulness, and practicability defined by clinicians
Actual fit or usefulness, suitability for everyday use, and practicability assessed at the level of the health service

Feasibility

provider/organi zation/setting
Fidelity Program delivered as intended, adherence by clinicians, integrity, and quality of program delivery
Cost Financial impact of technology implementation on the health provider or organization
Penetration Spread or reach of the technology assessed at the organization or setting level
Sustainability Maintenance or integration of atechnology within a health service

3EMR: electronic medical record.

Assessment of Evidence Quality

Primary studies were appraised for quality using a modified
Hawker appraisal tool and scoring system [23,24]. This tool
was selected asit is designed to review evidence from avariety
of methods[23]. The Critical Appraisal Checklist for Systematic
Reviews and Research Syntheses developed by the Joanna
Briggs Institute was used to appraise the systematic review
studies [25]. Two investigators (HLT and IM) appraised 10%
of the articles independently to ensure consistency. Quality
assessment results were reported to reflect the quality of the
studies and reviews included in our scoping review. We did not
exclude studies based on quality assessment.

Data Analysisand Synthesis

The extracted data were analyzed for common features and
summarized into tables. Implementation outcomeswere grouped
by outcomes (eg, satisfaction), and barriers and enablers were
grouped by themes (eg, technical factors). Barriers, enablers,
and implementation outcomes were also categorized using the
Proctor framework (Table 2), while recognizing some degree
of overlap among constructs as suggested by other publications
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[13,26]. Assignments to the constructs were based on the
definitions applied by the review team (Table 2) rather than the
assignment made by the authors of the included articles owing
to inconsistencies in the manner of defining, measuring, and
reporting implementation outcomes [13]. Three investigators
(YZ, LAE, and IM) reviewed the assignment of all the results,
and any discrepancies were discussed among the three authors
until aconsensuswas reached. Summary statistics (frequencies
and proportions) were calculated for the final assignment.

Results

Search Resultsand Study Selection

The search for primary studies yielded 1546 results relevant to
mental health professionasor settings (Medline; 606; EMBASE:
620; PsycINFO: 320). Manually searching the article reference
listsyielded 2 more papers. Among these, 271 duplicates were
removed; after title/abstract screening, 1209 papers were
excluded because they did not meet theinclusion and exclusion
criteria. Furthermore, 68 studies underwent full-text review,
and another 56 papers were excluded. We included 12 primary
studies for data extraction and synthesis, as shown in Figure 1.
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Figurel. Selection of primary studies and reviews. EMR: electronic medical record; OECD: Organisation for Economic Co-operation and Development.
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The search for reviews yielded 484 results (Medline: 175;
EMBASE: 297; PsycINFO: 12). We identified 4 additional
papers by manually searching article reference lists. Then, 73
duplicates were removed, and after title and abstract screening,
377 papers were excluded. Another 27 were excluded after
full-text review, and 11 were included for data extraction and
synthesis (Figure 1). A total of 23 studies were included for
data extraction and synthesis from the 2 searches.

Half of the primary studies (6/12, 50%) were from the United
States of America. The remaining primary studies were from
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RenderX

Canada (2/12, 16.7%), the United Kingdom (2/12, 16.7%),
France (1/12, 8.3%), and Sweden (1/12, 8.3%), as shown in
Table 3. Most primary studieswere conducted using quantitative
methodologies (5/12, 42%), and fewer studies were conducted
using qualitative (3/12, 25%) or mixed (4/12, 33%)
methodol ogies. Each of the review studiesincluded publications
from several countries, however, in each review, at least more
than 50% of the countries were OECD nations, as observed in
Table 4. Among these 11 review studies, 1 (9%) focused on
mental health settings[27], and theremaining 10 (91%) involved
genera health settings.
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Study Country Setting EMR?implemented Participants
Boyer et a [28] France Psychiatric hospital Hospital EMR including coded data, 115 health
unstructured text, and scanned paper professiondls
documents
Brunset al [29] United States Mental health facilities EMR with standardization of infor- 34 wraparound care coordinators
mation, assessments, and diagnosis,
facilitated a coordinated care plan,
team communication, and routine
reporting
Erlingsdattir et al [30] Sweden Psychiatry services Patient-accessible EMR 871 mental health
professionals preimplementation;
699 postimplementation
Golberstein et al [31] United States Primary careclinics EMR prompting specific mental Primary care providers (457 in
health questions and enabling e- thefirst wave; 499 in the second)
consult ordering with psychiatry from 45 clinics
Jetelina et al [32] United States Primary care EMR with referral pathways, 6 community care clinicswith a
screening tools (point-and-click mix of primary care, and psychol-
toals, drop-down menus, auto calcu-  ogy and social work
lators, and auto population of some
fields), and tracking and documenta-
tion of clinical and social informa-
tion and goal setting
Madden et d [33] United States Medical practice Not specified Health insurance plan members
with depression (5140), bipolar
disorder (462), and a control
group (43,582)
Martin et al [34] Canada Psychiatric hospital Not specified 24 nurses
Reyes-Portillo et al [35] United States Childand youth psychi- Alertinexisting EMRthat triggered 40 mental health clinicians
atry clinic asafety plan when a suicidal
ideation, a plan, or an attempt was
recorded
Riahi et al [36] Canada Mental health facility = EMR containing closed-loop medi- 1300 facility staff
cation administration, assessment
and screening tools, care plan, de-
tails of restraint and seclusion, clin-
ical practice guidelines, and infec-
tion control details
Ser et a [37] United Kingdom  Mental health hospitals Interoperable EMR 33 hospital staff
Skelton et al [38] United Kingdom  Older adult psychiatric  Out-of-hours handover built into 10 doctors

Stanhope et a [39]

United States

inpatient ward

Community mental
health clinics

existing EMR

Delivering person-centered carein
the context of different EMRs

31 clinica supervisors and 52
direct care staff

3EMR: electronic medical record.
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Table4. Summary of the included reviews.

Zurynski et a

Study

Country (number of studies)

Setting

EMR®implemented Included studies, n

Baumann et al [40]

Boonstra et al [41]

Castillo et a [42]

Delardes et a [43]

Gephart et al [44]

Goldstein et al [45]

Goldzweig et al [46]

Lau et al [47]

MeiRner and Schnepp [48]

Nguyen et a [49]

Strudwick and Eyasu [27]

United States (12), Australia
(5), Germany (5), United
Kingdom (1), Canada (1), Aus-
tria (1), Denmark (1), Greece
(1), and France (1)

United States (17), Canada(2),
Norway (1), and Ireland (1)

United States (52), Canada(4),
Australia(3), Germany (2), In-
ternational group (1), Denmark
(2), France (1), Sweden (1),
Hong Kong (1), United King-
dom (1), and Norway (1)

United Kingdom (4), United
States (3), Ireland (1), and Tai-
wan (1)

United States (4) and Sweden
)

United States (8), Austria (1),
Brazil (1), Canada (1), and
Switzerland (1)

United States (20), France (1),
Canada (1), and Austria (1)

United States (11), United
Kingdom (10), the Netherlands
(5), Canada (4), Austraia (4),
Norway (2), and New Zealand
@

United States (4) and Australia
(©)

United States (62), Denmark
(5), England (5), Norway (4),
Canada (3), Sweden (1), Aus-
tralia (2), the Netherlands (2),
Ireland (2), Israel (2), Austria
(2), Cyprus (1), France (1),
Serbia (1), Sweden (1), Japan
(1), Korea (1), Kuwait (1),
Cameroon (1), and Uganda (1)

Germany (1), England (2),
France (1), Finland (1), United
States (1), and Sweden (1)

Academic, private, and

community hospitals

General health settings

General health settings

General health settings

General health settings

General health settings

Academic medical cen-

ters

General health settings

Residential aged care

facilities

General health settings

Menta health/ psychi-

Not specified 28
Not specified 22
Not specified 68
Not specified 9
Not specified 5
Not specified 12
Classification of radiology order- 23
ing of EMR interventionsinto

four categories: (1) display of
information, (2) patients clinica
information linked with recom-
mendations, (3) soft stop if order
contradicts recommendations,

and (4) hard-stop software pre-
venting inappropriate ordering

Not specified 43
Not specified 7
Not specified 98
Not specified 7

atric clinic settings

3EMR: electronic medical record.

Quality Assessment

The primary studies scored highly on the modified Hawker
appraisal tool [23], with an average score of 30.3 (SD 3.81) out
of apossible 36. Thereviews scored an average of 7.6 (SD 1.45)
out of a possible score of 11 on the Joanna Briggs Institute
Critical Appraisa Checklist for Systematic Reviews and
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Research Syntheses[25] (see Table S1 of Multimedia Appendix
2 for details).

Features of Implemented EMRs

Thefeatures of the EMRsweredescribed in 8 of the 12 (66.7%)
primary studiesin mental health settings. Features ranged from
the simple electronic storage of personal and health information
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documentation [28], e-ordering of consultations [31], and
capability to enter free-text notes[30] to features that aimed to
improve care quality including embedded assessment tools
[32,35,36], and care coordination plans [29,32,38]. Specific
examples included implementing automated alerts to develop
safety plansfor children and youth with suicidal ideations [35]
and embedding an e-consultation pathway prompt linking
primary health providers with a psychiatrist [31]. Overall, the
description of EMR features was limited among the included
studies. Four studies did not report on specific features; instead,
they simply described the EMRs as storage of clinical notesand
test resultsto improve the accuracy and completeness of clinical

Zurynski et a

information [33,34,37,39]. Only 1 of the 11 (9.1%) reviews
provided a comprehensive description of EMRs among the
included studies [46] (Table 4).

Implementation Outcomes and Deter minants

Adoption

Adoption wasreported in 10 of the 23 included studies (43.5%),
namely 4 of the 12 primary studies (33.3%) [29,32,33,38] and
6 of the 11 reviews (54.5%) [27,41,42,45,48,49], as shown in
Figure 2. Factors influencing the adoption of EMRs fell into
three categories: organizational, technical, and financial.

Figure 2. Implementation outcomes and determinants in primary studies and reviews.

Adoption
4{1&; Acceptability
g Appropriateness
o
= Feasability
O
U . .
5 Fidelity
§ Cost
a

Penetration

Sustainability

W Reviews

First, inthe primary studies, high adoption rateswere attributed
to organizational support and prioritization [29], strong
leadership and buy-in, greater capacity and willingness to
change, engagement of staff, and formal training [32]. In
contrast, poor leadership and buy-in, high staff turnover, and
poor capacity or unwillingness to change, resulted in lower
adoption rates[32]. Two primary studies suggested that adoption
was high without reflecting on the reasons for this [29,38].
Similarly, the reviews reported that organizational structure,
readiness for change, participation of leaders and end usersin
planning and implementation, and support for end users
impacted adoption [41,42,49]. Specifically, adoption was
facilitated by training [49], larger facility sizes[41,45], clinical
championg/leaders [41,49], and the removal of all paper-based
notes[49]. A lack of clear implementation planswasidentified
as an important limitation to adoption [49].

In 6 of the 11 (54.5%) reviews, adoption was reported to be
limited by the technological functions and design of EMRs such
asperceived limited functionality [41,45,48,49], interoperability
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Number of studies

15

Primary studies

[41,42,45,49], lack of technical support, limited clinician
technical skills(real or perceived) [27,41,42,45,49], insufficient
hardware[41,45,49], and system failures (software or hardware
breakdowns, errors, and need for frequent rebooting) [49]. None
of the primary studies reflected on technological factors
influencing adoption.

One review concluded that the start-up financial cost of EMRs
were the second most common barrier to adoption, after
technica issues[45]. Three other reviewsalso cited high start-up
costs as a barrier to adoption [41,45,49]. None of the primary
studies reported on cost factors influencing adoption.

Acceptability

Among the included studies, 2 out of the 12 primary studies
(16.7%) [35,38] and 8 out of the 11 reviews (72.7%)
[27,41,42,44-46,48,49] reported on clinician acceptance of (or
satisfaction with) the implemented EMRs or aspects of EMRs
(Figure 2). Reviews reported that positive clinician attitudes
were necessary for successful adoption of EMRs [42,45,48].
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However, clinician satisfaction with EMRs varied in primary
studies and reviews.

One primary study found that mental health clinicians were
neutral about the addition of an alert for amental health safety
plan in EMRs [35], whereas another found there were fewer
complaintsregarding the quality of clinical handover following
the introduction of out-of-hours electronic handover systems
inthe EMRs[38].

In reviews, poor clinician satisfaction was associated with
perceptions that the new software was complex, it took timeto
learn and use, and that time could be used for patient care
[41,45,46,49]. There were also concerns regarding patient data
privacy [27,41,44,45,48]. Rigidly designed EMRs and exclusion
of end usersfrom design processes[27,41,44], poor trust in the
quality of EMR vendors [41], the perception that the software
demanded excessive detaill [49], and previous negative
experiences or negative beliefs about the usefulness of EMRSs
were additional important barriers to acceptability [41,49].
Likewise, one review identified that high satisfaction was
associated with the perceived reliability and usability of EMRS,
and adequate support for end users [49].

Appropriateness

The perceived appropriateness of EMRs was reported in 7 of
the 11 reviews (63.6%) and 8 of the 12 primary studies, as
shown in Figure 2. Clinicians often assessed EMRs as
appropriate or inappropriate based on their perceived impact
on the clinical workflow and productivity, quality of clinical
documentation, quality of care, and patient-clinician
relationships.

Inthe primary studies, mental health clinicians perceived EMRs
as appropriate when access to documentation improved [28],
the time needed to send reminders to patients decreased [29],
administration time decreased [29], and time was saved on
documenting follow-up appointments owing to prefilled data
[32]. On the other hand, mental health clinicians believed that
EMRs lacked appropriateness when workflows were blocked
or slowed [28], and when clinicians needed to take additional
time to design workarounds for EMRs that did not meet their
needs[37,39]. Similarly, inthereviews, EM Rsreportedly lacked
appropriateness when documentation time increased [41], at
least temporarily [48], whereas other reviews found EMRs to
be appropriate when access to documentation improved [27],
and when there was minimal impact on documentation time
[49]. One review further identified that although EMRs saved
documentation time, the standard forms were not aways
appropriate for documenting assessments, treatments, and goals
for patients receiving mental health care [27].

In the reviews, perceptions of improved documentation quality
in terms of legibility, accuracy, completeness, and consistency
were associated with clinicians views that EMRs were
appropriate [44,48,49]. However, some clinicians in mental
health settings [27,30] and in genera health settings [44,49],
believed that EMRs lacked appropriateness owing to the
requirement of excessive or redundant information or when
access to patient notes became a “watered-down” version of
free-text clinical notes that lacked detail [30].

https://mental .jmir.org/2021/9/€30564

Zurynski et a

Acrossthe primary studies and reviews, EMRs were perceived
as appropriate if they were also perceived to be effective in
terms of improving patient care [38] through supported
decision-making based on availability of up-to-dateinformation
[30,31,48,49], better team communication, and averted potential
medication errors [48,49].

One review suggested that EMRs improved patient-clinician
interactions owing to the accessibility of information to
clinicians [49]. Other reviews found EMRs that impacted
decision-making processes and workflowsl|eft cliniciansfeeling
devalued in their clinical role and were hence considered
inappropriate [42,45]. No primary studies discussed the
acceptability and impact of EMRs on the patient-clinician
relationship.

Feasibility

Feasihility of the EMRs or EMR components was investigated
in 5 out of the 12 primary studies (41.7%) [33-36,38] and 7 out
of the 11 reviews (63.6%) [27,40,41,43,46,47,49] (Figure 2).
Across al studies, the feasibility of implementation and use of
EMRs by clinicians was assessed through proxies such as
documentation outcomes (time taken and completeness),
frequency of adverse events, quality of care, and face-to-face
clinical time. These outcome measures differ from those used
under adoption, acceptability, and appropriateness, as these
include quantifiable impacts of the implemented EMRs or the
actual fit for purpose rather than perceptions or opinions.

In the reviews, the measured impacts included improved
documentation time, as mentioned in one review involving
mental health settings [27], whereas others found no difference
[40,41]. Documentation time was not quantified in any of the
primary studies.

Completeness of documentation varied, with one review
reporting increased completeness [49], whereas another one
found no impact [43]. In the primary studies, an alert system
increased the number of completed mental health safety plans
[36] and reduced the amount of missing data [34]. However,
another primary study found that events (eg, emergency
department and hospital visits or mental health diagnoses and
related procedures) for mental health patients were less likely
to be recorded in EM Rs compared with other types of patients
[33].

Theimpact on patient outcomeswasrarely reported. A primary
study found that an electronic handover system was associated
with a downward trend in adverse events, but this was not
statistically significant [38]. A review found that EMRs had no
impact or had asmall impact on adverse events such as hospital
readmission [43].

Impacts of EMRs on care quality in mental health settingswere
not reported. However, reviews reported that EMRs reduced
the time from orders to procedures [43], decreased medication
errors[47], and improved appropriate ordering of radiographic
tests, although they increased the number of missed tests[46].

Cost
None of the primary studies assessed the cost-effectiveness of
EMRs. However, 4 of the 11 reviews identified that cost was a
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barrier to adoption [41,42,49], and interoperability of EMRs
could improve long-term costs[45]; there was no evidence that
costs decreased owing to improved administrative effectiveness
[49]. In addition, the ongoing costs of maintaining and upgrading
EMRs were reported to be high and the return on investment
uncertain [41].

Fidelity, Penetration, and Sustainability

These domainswere seldom addressed across all the 23 included
studies. One primary study reported improved patient-centered
care, which was one of the intended impacts (fidelity) of that
specific EMR system [39], and a review reported that the rate
of EMR usage across clinical settings was exceedingly slow
[49]. No study addressed the sustainability of the implemented
EMRs.

Discussion

Principal Findings

In mental health settings, the adoption of EMRs is seemingly
impacted by technical and organizational factors, aswell as by
clinician perceptions of appropriateness and acceptability.
Clinicians perceived EMRs as acceptable and appropriate if
they improved documentation completenesswithout interrupting
workflow. Clinicians tend to value EMRs that support quality
of care, are fit for purpose, have readily available technical
support, and do not interfere with the clinician-patient
relationship. Overall, the body of evidence specific to mental
health was small. The implementation determinants and
outcomesidentified in general health settings aligned with and
expanded on the mental health—specific findings. For example,
the cost of implementation wasidentified asan additional barrier
to adoption, apart from the technical and organizational factors
identified in the mental health literature. However, evidence
from general health settings did not consider the unique
challenges of implementing EMRs in mental health settings.
We have drawn on the evidence from general and mental health
settings to make three recommendations for future
implementation of EMRsin mental health settings.

Firstly, EMR implementation requires embedded |long-term
evaluation. In thisreview, weidentified that approximately half
of the studies focused on the early - to-middle stage
implementation outcomes (ie, adoption, acceptability,
appropriateness, and feasibility) [13], whereas later - stage
implementation outcomes (ie, penetration and sustainability)
[13] and implementation costs were rarely evaluated. Fidelity
was assessed in only one primary study in a mental health
setting. This is in contrast with the implementation research
outside of research on EMRS, where implementation fidelity
has more often been assessed compared with other outcomes
[13]. This may be related to the nature of EMR technologies,
which can be tailored and used flexibly to suit particular
practices or service needs [50]. Sustainability was also not
reported in any of the included studies, a finding that is
consistent with implementation research outside of the EMR
field where the assessment of program sustainability has been
identified as a neglected area [13,51,52]. Limited research on
the cost, fidelity, penetration, and sustainability of EMRs
suggestslimited eval uation and impact assessment, and the lack
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of long-term goal setting, particularly at the organizational level.
We recommend that future implementation of EMRsin mental
health settings must include continuous and embedded
evaluation to explorelong-term outcomes and impactsfor health
professionals and patients while identifying the determinants
of cost, fidelity, penetration, and sustainability. Findings from
thorough evaluations are needed to inform the future design,
policies, and uptake of EMRsin mental health and other health
settings.

Secondly, implementation of EMRs needs to adopt co-design
principles and a human factors approach, including clinician
participation in formative and summative usability testing prior
to and during implementation [53,54]. The successful uptake
of EMRs is influenced by clinicians perceptions of
appropriateness and acceptability. In mental health settings, this
was negatively impacted when EMRs misaligned with
established workflows. It was also affected by organizational
factors such as high staff turnover, low staff buy-in, and low
capacity or willingnessto change shown by clinicians. Evidence
from general health settings suggests that these determinants
can be modified by specific facilitating features such as staff
training, clinical champions, buy-in from cliniciansand leaders,
IT support, and, above all, good fit for purpose with minimal
disruption to clinical workflows. However, EMRs are commonly
designed by IT professionals; although well intentioned, the
software is often insufficiently flexible to meet the needs of
clinicians at the frontlines of care [55]. Good fit with clinical
workflows and local clinical contexts can be achieved through
user-centered design processes and collaboration between
cliniciansand IT professionals [56,57]. Outside of this review
and in general health settings, authors have recommended
routine use of co-design principles and frameworks, formative
evaluations in consultation with clinicians, and frameworks to
assess the fit of off-the-shelf EMRs [58]. In the mental
health—specific literature covered in this review, co-designing
was not analyzed. In future, to enhance the fit of EMRs to the
unique and sensitive clinical work undertaken in mental health,
we recommend that the development and implementation of
EMRs include co-design and formative evaluations to achieve
an optimal fit to support usability for clinicians and patient
centeredness.

Lastly, the implementation of EMRS needs to be guided by
theories and frameworks to successfully navigate behavior
change, and interactions between people and technology. In an
environment where sensitive issues are addressed and building
rapport and trust with patients is especially important, simply
“injecting technology” isunlikely to yield better care, experience
for health professionals, or successful implementation. For
example, inthisreview, organizational factors such asleadership
and culture were the common determinants of EMR
implementation [32,41,42]. Itisalso likely that external factors
(eg, health system structure, funding, and governance) impact
EMR implementation as seen in other areas of mental health
[59]; however, this was not addressed in the included studies.
Successful implementation of EMRs requires structured
methodology and careful planning, as changes in a social
environment often require new skillsand can have unpredictable
impacts [60]. We recommend that the development, planning,
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implementation, and evaluation of EMRs could be improved
by applying appropriately structured guiding theories and
frameworks (eg, behavior change theory [61] or the
normalization process theory [62]).

Strengths and Limitations

Despite a rigorous search strategy, it is possible that some
potentially relevant studies were missed owing to awide range
of terms used to describe EM Rs (eg, health information systems
and electronic health records). Neverthel ess, our search strategy
identified over 2000 potentia publications acrossthe two search
strategies, reflecting its high level of comprehensiveness.

Further, the inconsistent use of implementation outcome
terminol ogies across the literature and some degree of overlap
among constructs as suggested by other publications [13,26]
made it challenging at times to classify outcomes into the
Proctor categories. Although this may have resulted in the
misclassification of somefindings, they were applied asclosely
as possible to the Proctor definitions. A robust process where
classificationswerereviewed by three of theauthors(YZ, LAE,
and IM) and any discrepancieswere discussed until aconsensus
was reached is a methodological strength supporting our
synthesis.

Lastly, although we assessed study quality using validated tools,
owing to the limited evidence available, it was not feasible to
exclude studies or distinguish findings based on quality. Quality

Zurynski et a

assessment results are described in Table S2 of Multimedia
Appendix 2.

Conclusion

The body of evidence about the implementation of EMRs in
mental health settingsis currently limited. Key enablers of the
adoption of EMRs by cliniciansin al health settings included
clinician buy-in, staff training, IT support, and appropriate fit
with the clinica context and workflows. Specific issues
identified in mental health settings included limited suitability
of the drop-down or checklist options and their impact on
clinical workflows and patient-clinician interactions. Future
implementation of EMRs could befacilitated through co-design
with clinician end users, embedding routine implementation
process evaluations, and including routine feedback from
cliniciansto facilitate adjustments and ensure usability and the
best fit with the clinical context and person-centered care.
Additiondly, it isimperative that futureimplementationsinclude
embedded evaluations to assess long-term impacts on
organizations, clinicians, and patients in mental health settings
to inform future design, implementation, policy, and funding
decisions. Lastly, the implementation of EMRs needs to
recoghize and address the interplay between the social factors
and technical aspects of EMRs as a sociotechnical system to
support successful uptake. Future research should consider the
application of guiding social theories, implementation
frameworks, and consistent use of terminology.
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