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Abstract:

Health informatics has revolutionized medical secretarial practices by enhancing
clinical workflow efficiency and documentation accuracy. The integration of electronic
health records (EHRs), digital communication tools, and data management systems
allows medical secretaries to streamline administrative tasks, thereby freeing up time
for clinical staff to focus on patient care. Automated appointment scheduling, real-time
data entry, and the ability to quickly retrieve patient information minimize delays and
reduce the risk of clerical errors. This modernization not only expedites the handling of
patient data but also fosters a collaborative environment where healthcare professionals
can communicate effectively, ultimately leading to improved patient outcomes.
Furthermore, health informatics enhances the accuracy and reliability of clinical
documentation. With standardized templates and pre-populated data fields, medical
secretaries can ensure that patient records are comprehensive and consistent. This
accuracy is crucial for maintaining compliance with regulatory standards and for
facilitating seamless care transitions. Moreover, the use of decision support tools
integrated within EHR systems assists medical secretaries in identifying potential
discrepancies or missing information before documentation is finalized. As a result,
healthcare providers can trust the integrity of the information at their disposal, leading

to informed clinical decision-making and elevated quality of care.

1. Introduction

The modern healthcare landscape is characterized
by an ever-increasing complexity of patient needs,
a deluge of clinical data, and immense pressure to
deliver high-quality care while optimizing
resources. Within this intricate ecosystem, clinical
workflow efficiency and documentation accuracy
stand as two pivotal pillars determining institutional
performance, patient safety, and overall care
outcomes. Traditionally, medical secretaries and
administrative staff have served as the backbone of
clinical operations, managing patient
communication, scheduling, and the arduous task of
transcribing and managing paper-based or early
electronic health records (EHRs). However, these
manual, often siloed processes were fraught with
inefficiencies—prone to delays,
miscommunication, and errors that could cascade
through the care continuum. The advent and
integration ~ of  health  informatics  have
fundamentally transformed this landscape, offering
a paradigm shift from supportive clerical functions
to strategic, technology-enabled medical secretarial
practices. Health informatics, defined as the
interdisciplinary  field that uses information
technology to organize and analyze health records
to improve healthcare outcomes, has provided the
tools to re-engineer these critical administrative and
documentation workflows [1].

The historical context of medical documentation
reveals a journey from handwritten notes and typed
reports to the digitization of records. For decades,
the medical secretary’s role was defined by
shorthand, typewriters, filing cabinets, and
telephone tag. This system, while functional,
created significant bottlenecks. Physicians spent
excessive time dictating notes, which then waited in
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transcription  queues.  Secretaries  deciphered
handwriting or audio, with potential for
misinterpretation, and the final documents required
physical signing and filing. The retrieval of
historical records was time-consuming, and the
coordination of care across different departments
was hindered by physical barriers to information
sharing [2]. This analog approach not only slowed
down clinical decision-making but also introduced
multiple points where documentation accuracy
could be compromised, from illegible handwriting
to typographical errors in transcription. The
consequences ranged from billing inaccuracies and
administrative waste to more severe clinical risks,
such as medication errors due to incomplete or
incorrect patient histories [3].

The digital revolution in healthcare, propelled by
government initiatives like the HITECH Act in the
United States, mandated and accelerated the
widespread adoption of Electronic Health Records
(EHRS) [4]. This was the first major step. However,
the initial implementation of EHRs often simply
replicated existing paper forms on a screen, a
phenomenon known as “digitization" rather than
true "digital transformation." In many cases, this
initially increased the administrative burden on
clinicians, leading to phenomena like "pajama
time," where physicians spent hours after work
completing documentation, contributing to burnout
[5]. This is where the evolution from basic EHRs to
sophisticated health informatics platforms became
crucial. The role of the medical secretary began its
transformation, necessitating new skills and
leveraging new tools. It shifted from purely
transcription-based tasks to becoming a manager of
digital information flow, a navigator of complex
EHR systems, and a facilitator of technology-
mediated communication [6].
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Health informatics provides the underlying
architecture and tools that empower this evolved
role. Core components include comprehensive EHR
systems, Computerized Physician Order Entry
(CPOE), clinical decision support systems (CDSS),
speech recognition and natural language processing
(NLP) software, health information exchange (HIE)
platforms, and patient portal management systems
[7]. When these tools are integrated into medical
secretarial practices, they do not merely automate
old tasks; they enable entirely new workflows. The
secretary becomes an integral node in a networked
clinical environment, ensuring data is captured
accurately at the point of entry, routed intelligently,
and accessible in real-time to authorized care team
members. This integration is critical for addressing
the quadruple aim of healthcare: enhancing patient
experience, improving population health, reducing
per capita costs, and improving the work life of
healthcare providers [8].

2. The Transformation of Medical Secretarial
Roles through Health Informatics

The integration of health informatics has catalyzed
a profound metamorphosis in the scope, skills, and
strategic importance of medical secretarial staff.
This evolution moves the role from a peripheral,
transactional support function to a central,
operational, and analytical one within the clinical
care team. The core of this transformation lies in
the transition from managing paper to stewarding
data.

Previously, the skill set demanded proficiency in
typing, filing, and telephone etiquette. Today, it
necessitates digital literacy, EHR mastery, and an
understanding of data governance principles.
Medical secretaries are now required to navigate
multifaceted EHR modules, from scheduling and
registration to document management and
messaging. They must understand the clinical
significance of different data fields to ensure proper
categorization and routing of information, such as
distinguishing between a critical lab result and a
routine one. This elevates their function from
passive transcriptionists to active information
managers who ensure the integrity and flow of the
clinical data lifecycle [9]. Furthermore, they often
serve as the first line of support for both patients
navigating patient portals and clinicians
encountering minor technical difficulties, acting as
a crucial human-technology interface [10].

Key informatics tools have redefined specific tasks.
For instance, digital transcription services
integrated with NLP have moved far beyond simple
voice-to-text. Advanced systems can parse
dictation, identify key clinical terms (like
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medications or diagnoses), and structure the data
into discrete, codable fields within the EHR
template. This reduces the secretary's role from
creating a full document to reviewing and
validating an Al-assisted draft, dramatically
speeding up turnaround time and allowing focus on

complex  formatting  or  physician-specific
preferences [11]. Similarly, in appointment
management, sophisticated scheduling software

linked to the EHR can optimize physician
templates, automatically identify and fill
cancellations, send automated reminders (via SMS
or email), and pre-populate visit intake forms
through patient portals. The secretary’s role shifts
from manually calling patients to managing these
automated  workflows, resolving  scheduling
conflicts that require human judgment, and
ensuring patients complete necessary digital pre-
visit documentation [12]. This transformation,
while increasing  efficiency, also requires
continuous training and a shift in mindset for both
the secretarial staff and the clinical teams they
support, who must learn to delegate and collaborate
in new, technology-mediated ways [13].

3. Enhancing Clinical Workflow Efficiency:
Mechanisms and Outcomes

The infusion of health informatics into medical
secretarial practices streamlines clinical workflows
through several interconnected mechanisms,
leading to tangible improvements in time
management, resource utilization, and care
coordination. Efficiency gains are realized across
the entire patient journey, from initial contact to
post-visit follow-up.

One of the most significant impacts is the drastic

reduction in administrative delays and the
minimization of non-value-added tasks. In the
traditional model, the transcription cycle—

dictation, mailing/queuing, transcription, review,
signature—could take days. With integrated digital
dictation and speech recognition, the draft
document appears in the physician's EHR inbox
within minutes for review and signature. This not
only accelerates the availability of the clinical note
for billing, referrals, and other clinicians but also
frees the medical secretary from hours of typing,
allowing reallocation of effort to more complex
tasks like managing referral authorizations or
coordinating complex care plans [14]. Real-time
documentation availability eliminates the classic
problem of "missing charts" for scheduled
appointments or consultations, ensuring every team
member has immediate access to the most recent
information [15].Coordination of care, historically a
major source of inefficiency and error, is
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profoundly enhanced. Medical secretaries, using
integrated EHR messaging and task management
systems, can seamlessly communicate with nurses,
laboratory staff, pharmacy, and other specialists
within a secure platform. For example, rather than
making multiple phone calls to schedule a
consultation, send records, and follow up, a
secretary can use a "referral management™ module
within the EHR. This module can automatically
generate the referral order, attach relevant clinical
data, send it electronically to the consultant's office,
track its status, and even facilitate the return of
consult notes. This creates a closed-loop process

that enhances accountability and eliminates
communication gaps [16]. Furthermore,
management of test results and patient

communication has been revolutionized. Normal
results can be automatically released to patient
portals with pre-approved messaging, while
abnormal flags are routed via specific EHR alerts to
both the ordering clinician and the supporting
secretary for urgent follow-up scheduling. This
systematic, rule-based approach ensures nothing is
overlooked and reduces the cognitive burden on
physicians for routine notifications [17].

The optimization of the revenue cycle is another
critical efficiency outcome. Accurate and complete
documentation, facilitated by secretarial staff who
ensure all encounter forms are closed, codes are
correctly linked, and necessary supporting
documents are attached, leads to cleaner claims
submission. Informatics tools with built-in billing
compliance checks can flag missing elements
before submission. This reduces claim denials and
delays in reimbursement, improving the financial
health of the practice. The medical secretary's role
in managing prior authorizations is also streamlined
through electronic submission platforms that track
status and reduce the time spent on hold with
insurance companies [18]. Collectively, these
efficiency gains contribute to shorter patient wait
times, increased physician face-to-face time with
patients (as administrative burdens are offloaded),
and a more satisfying work environment for all
staff, reducing frustrations associated with chaotic,
paper-based systems [19].

4. Improving Documentation  Accuracy:
Precision, Completeness, and Standardization

Beyond speed, health informatics tools provide
robust mechanisms to enhance the accuracy,
completeness, and standardization of clinical
documentation. This is critical not only for clinical
decision-making and continuity of care but also for
regulatory compliance, quality reporting, and
reimbursement accuracy.
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The move from free-text narratives to structured,
templated documentation is a cornerstone of
improved accuracy. While initially challenging for
clinicians accustomed to narrative freedom, well-
designed templates guided by medical secretaries
ensure that essential data elements are consistently
captured for every encounter. Drop-down menus,
checkboxes, and required fields prevent omissions.
For instance, a template for a diabetic follow-up
will mandate entries for current medications, most
recent HbAlc, foot exam findings, and education
provided. This structured data is not only more
complete but also computable, enabling powerful
secondary uses like population health management
and clinical research [20].

Clinical Decision Support Systems (CDSS) and
real-time error-checking algorithms provide a
powerful safety net. When a medical secretary or
clinician enters data, these systems can perform
behind-the-scenes validation. Examples include
drug-drug interaction alerts during medication
entry, dose range checking for prescriptions, or
prompts for an allergy confirmation when a new
drug is ordered. For the secretary transcribing or
managing orders, these alerts serve as a critical
double-check, prompting clarification from the
physician if an anomaly is detected [21].
Furthermore, automated coding suggestion tools
linked to the clinical documentation can improve
the accuracy of billing codes. As the secretary
reviews a note, the system may suggest potential
ICD-10 or CPT codes based on the documented
diagnoses and procedures, reducing the risk of
under-coding or over-coding and the associated
compliance risks [22].

Health Information Exchange (HIE) capabilities
dramatically improve the completeness of the
patient record. In the past, obtaining records from
an outside hospital or specialist involved fax
requests and manual scanning. Now, with
interoperable systems and HIE networks, medical
secretaries can, with patient consent, electronically
query and retrieve key clinical documents like
discharge summaries, consultation notes, and lab
reports from other participating institutions. This
allows for the assembly of a more comprehensive
patient history before a visit, giving the clinician a
fuller picture and preventing duplicate testing. The
secretary's role evolves to include the management
of these external data imports, ensuring they are
filed correctly in the EHR for easy access [23].
Finally, audit trail and version control features
inherent in EHRs create an immutable record of
who entered or modified data and when. This
transparency enhances accountability, simplifies the
process of correcting errors (as the original entry
remains  visible), and deters  haphazard
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documentation practices. It allows for easy tracking
of the documentation lifecycle, from dictation to
final attestation [24].

5. Challenges, and Unintended
Consequences

Barriers,

Despite the demonstrable benefits, the integration
of health informatics into medical secretarial
practices is not without significant challenges.
These barriers can hinder optimal implementation
and, in some cases, create new problems that must
be actively managed.

A primary challenge is the issue of interoperability
and system fragmentation. Many healthcare
environments operate with a patchwork of legacy
systems and newer applications that do not
communicate seamlessly. A medical secretary may
need to log into three different systems to schedule
a procedure, check an insurance eligibility, and
view a scanned document from an outside provider.
This lack of true integration creates "swivel-chair"
inefficiency, increases the risk of data entry errors
as information is manually re-keyed between
systems, and negates many potential workflow
benefits [25]. The lack of universal data standards
continues to be a major obstacle to the fluid
exchange of information.

Workforce adaptation and the digital divide present
another major hurdle. The transition requires
substantial investment in training for medical
secretaries, who must acquire new technical
competencies. Resistance to change is natural,
especially among longer-serving staff accustomed
to traditional methods. Without comprehensive,
ongoing training and  supportive  change
management, staff may underutilize systems,
develop problematic workarounds, or experience
increased stress, potentially leading to turnover
[26]. Furthermore, the digital divide can affect
patients, particularly elderly or socioeconomically
disadvantaged populations. Medical secretaries
often bear the brunt of helping these patients
navigate patient portals, reset passwords, and
understand digital instructions, which can be time-
consuming and add a new layer of complexity to
their role [27].

Perhaps the most significant  unintended
consequence is the potential for technology to
create new burdens and errors. Alert fatigue from
overly sensitive CDSS can cause clinicians and
staff to ignore important warnings. Poorly designed
EHR interfaces can make simple tasks
cumbersome, leading to  frustration. The
phenomenon of "note bloat,” where templates
generate excessively long, repetitive notes full of
auto-populated data that may not be relevant to the
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specific visit, can obscure key clinical information
and reduce note utility [28]. There is also a risk that
the efficiency gains for the medical secretary could
be offset by an increased burden on the physician if
the technology merely shifts administrative tasks
rather than eliminating them. Moreover, the over-
reliance on technology poses a risk. System outages
or cyberattacks can bring operations to a standstill,
highlighting the critical need for robust downtime
procedures and cybersecurity awareness, with
medical secretaries often playing a key role in
enacting contingency plans [29].

6. The Future Landscape: Al, Automation, and
Predictive Analytics

The future of health informatics in medical
secretarial  practice points toward greater
intelligence, automation, and proactive

engagement. Emerging technologies promise to
further redefine the role, moving it decisively
toward analytics and patient relationship
management.

Artificial Intelligence (Al) and advanced Natural
Language Processing (NLP) are poised to
revolutionize documentation. Next-generation NLP
will move beyond transcription to contextual
understanding, capable of generating coherent,
structured clinical notes directly from clinician-
patient conversation audio or from multi-modal
inputs including wearables data. The medical
secretary's function may evolve into that of a
"documentation editor”" or “clinical data curator,"
focusing on validating Al-generated summaries,
adding nuance, and ensuring narrative coherence
that the Al might miss [30]. Predictive analytics
will also become a key tool. Algorithms analyzing
EHR data can predict no-show appointments,
identify patients at risk for hospitalization, or flag
those due for preventive screenings. Medical
secretaries could be tasked with managing lists
generated by these analytics, proactively reaching
out to high-risk patients for care coordination or to
those with frequent no-shows to understand barriers
and improve scheduling adherence [31].

The expansion of patient-generated health data
(PGHD) from wearables, home monitoring devices,
and mobile health apps will create new data streams
to manage. Medical secretaries may be responsible
for monitoring designated PGHD dashboards,
triaging incoming patient-reported data, and
alerting clinicians to significant trends or breaches
of thresholds, acting as a filter to prevent clinician
data overload [32]. Furthermore, the concept of the
virtual medical secretary or "digital assistant” will
mature. Al-powered chatbots and virtual agents
could handle routine scheduling inquiries,
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medication refill requests, and basic triage
questions, supervised by human secretaries who
intervene for complex or sensitive situations. This
allows human staff to focus on higher-value,
empathetic interactions and complex problem-
solving [33]. Finally, with the growth of value-
based care, medical secretaries will increasingly
engage in data quality management for quality
reporting. They will ensure that data captured in the
EHR is accurate and structured to feed
automatically into quality measure dashboards
(e.g., for MIPS, HEDIS), playing a direct role in the
organization's performance and reimbursement in
alternative payment models [34].

7. Conclusion

The integration of health informatics into medical
secretarial practices represents a fundamental and
necessary evolution in the face of modern
healthcare's demands. It has effectively transformed
a role once defined by typewriters and filing
cabinets into one centered on data stewardship,
digital workflow management, and proactive care
coordination. The impact on clinical workflow
efficiency is profound, manifesting in reduced
administrative delays, enhanced care coordination,
optimized resource use, and a smoother patient
journey. Simultaneously, documentation accuracy
benefits immensely from structured data capture,
real-time clinical decision support, improved
information completeness via HIE, and robust audit
controls.

However, this transformation is not a simple
panacea. It introduces challenges related to system
interoperability, workforce adaptation, and the
potential for new technology-induced burdens. The
success of this integration hinges on thoughtful
implementation, user-centered design of
informatics tools, continuous training, and a
supportive organizational culture that values the
upgraded role of the medical secretary.

Looking ahead, the synergy between medical
secretaries and health informatics will only deepen
with advancements in Al, predictive analytics, and
patient-facing technologies. The future medical
secretary will likely function as a hybrid clinical-
operational analyst, leveraging intelligent tools to
manage information, predict needs, and personalize
patient engagement. Ultimately, by harnessing the
power of health informatics, medical secretarial
practices are no longer just supporting clinical
workflows; they are actively enhancing them,
contributing directly to the goals of safer, more
efficient, more accurate, and more patient-centered
healthcare delivery. The continued investment in
both the technology and the people who wield it is
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essential for realizing the full potential of this
partnership in the years to come.

Author Statements:

Ethical approval: The conducted research is
not related to either human or animal use.
Conflict of interest: The authors declare that
they have no known competing financial
interests or personal relationships that could
have appeared to influence the work reported in
this paper

Acknowledgement: The authors declare that
they have nobody or no-company to
acknowledge.

Author contributions: The authors declare that
they have equal right on this paper.

Funding information: The authors declare that
there is no funding to be acknowledged.

Data availability statement: The data that
support the findings of this study are available
on request from the corresponding author. The
data are not publicly available due to privacy or
ethical restrictions.

References
1. Baumann LA, Baker J, Elshaug AG. The impact of
electronic health record systems on clinical
documentation times: A systematic review. Health
Policy. 2018;122:827-36.

Tubaishat A. The effect of electronic health records
on patient safety: A qualitative exploratory study.
Informatics for Health and Social Care.
2019;44:79-91.

Lakin JR, lIsaacs E, Sullivan E, Harris HA,
McMahan RD, Sudore RL. Emergency physicians'
experience  with  advance care  planning
documentation in the electronic medical record:
Useful, needed, and elusive. Journal of Palliative
Medicine. 2016;19:632-8.

Yanamadala S, Morrison D, Curtin C, McDonald
K, Hernandez-Boussard T. Electronic health
records and quality of care: An observational study
modeling impact on mortality, readmissions, and
complications. Medicine. 2016;95:e3332.
Holmgren AJ, Kuznetsova M, Classen D, Bates
DW. Assessing hospital electronic health record
vendor performance across publicly reported
quality measures. Journal of the American Medical
Informatics Association. 2021;28:2101-7.
Longhurst CA, Davis T, Maneker A, Eschenroeder
HC, Jr, Dunscombe R, Reynolds G, et al. Local
investment in training drives electronic health
record user satisfaction. Applied Clinical
Informatics. 2019;10:331-5.

Enaizan O, Zaidan AA, Alwi NH, Zaidan BB,
Alsalem MA, Albahri OS, et al. Electronic medical
record systems: Decision support examination



Naif Saud Sakran Alruwaili, Freh Sayah Mezal Alotaibi, Shuaa Abdullah Essa Alharbi, Abdullah Rifadah Abdullah Alanazi et al. /IJCESEN 10-4(2024)3609-3616

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

framework for individual, security and privacy
concerns using multi-perspective analysis. Health
and Technology. 2020;10:795-822.

Pan HY, Shaitelman SF, Perkins GH, Schlembach
PJ, Woodward WA, et al. Implementing a real-time
electronic data capture system to improve clinical
documentation in radiation oncology. Journal of the
American College of Radiology. 2016;13:401-7.
Datta SS, Tripathi L, Varghese R, Logan J, Gessler
S, Chatterjee S, et al. Pivotal role of families in
doctor—patient communication in oncology: A
qualitative study of patients, their relatives and
cancer clinicians. European Journal of Cancer Care.
2017;26:212543.

Narayanan J, Dobrin S, Choi J, Rubin S, Pham A,
Patel V, et al. Structured clinical documentation in
the electronic medical record to improve quality
and to support practice-based research in epilepsy.
Epilepsia. 2017;58:68-76.

Torab-Miandoab A, Samad-Soltani T, Jodati A,
Rezaei-Hachesu P. Interoperability of
heterogeneous health information systems: A
systematic literature review. BMC Medical
Informatics and Decision Making. 2023;23:18.
Sanderson AL, Burns JP. Clinical documentation
for intensivists: The impact of diagnosis
documentation. Critical Care Medicine.
2020;48:579-87.

Bush RA, Pérez A, Baum T, Etland C, Connelly
CD. A systematic review of the use of the
electronic health record for patient identification,
communication, and clinical support in palliative
care. JAMIA Open. 2018;1:294-303.

Mathai N, Shiratudin MF, Sohel F. Electronic
health record management: Expectations, issues,
and challenges. Journal of Health & Medical
Informatics. 2017;8:1-5.

Janett RS, Yeracaris PP. Electronic medical records
in the American health system: Challenges and
lessons learned. Ciencia & Saude Coletiva.
2020;25:1293-304.

Berdahl CT, Moran GJ, McBride O, Santini AM,
Verzhbinsky 1A, Schriger DL. Concordance
between electronic clinical documentation and
physicians’ observed behavior. JAMA Network
Open. 2019;2:¢1911390.

Waurster F, Fiitterer G, Beckmann M, Dittmer K,
Jaschke J, Koberlein-Neu J, et al. The analyzation
of change in documentation due to the introduction
of electronic patient records in hospitals—A
systematic review. Journal of Medical Systems.
2022;46:54.

Daneshkohan A, Alimoradi M, Ahmadi M, Alipour
J. Data quality and data use in primary health care:
A case study from Iran. Informatics in Medicine
Unlocked. 2022;28:100855.

Keshta 1, Odeh A. Security and privacy of
electronic health records: Concerns and challenges.
Egyptian Informatics Journal. 2021;22:177-83.
Koh J, Ahmed M. Improving clinical
documentation: Introduction of electronic health
records in paediatrics. BMJ Open Quality.
2021;10:e000918.

3615

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

Scott IA, Pillans PI, Barras M, Morris C. Using
EMR-enabled computerized decision support
systems to reduce prescribing of potentially
inappropriate medications: A narrative review.
Therapeutic Advances in Drug Safety. 2018;9:559—
73.

Gill K, Cacciamani G, Nabhani J, Corb J,
Buchanan T, Park D, Bhardwaj V, Marwah O, Kim
M, Kapoor D, Kutikov A. A Novel Atrtificial
Intelligence  Platform to Automate Clinical
Consultation Notes and Enhance Diagnostic
Efficiency in the Outpatient Clinic: A Multi-Center,
Multi-Disciplinary, ~ Prospective  Randomized
Controlled Trial. medRxiv. 2023:2023-06.

Fujita K, Onishi K, Takemura T, Kuroda T. The
improvement of the electronic health record user
experience by screen design principles. Journal of
Medical Systems. 2020;44:21.

Garber L, Gettinger A, Csatari A, Abramson E,
Patel V, Malhotra S, et al. Data migration: A thorny
issue in electronic health record transitions—case
studies and review of the literature. ACI Open.
2020;4:e48-58.

Preethi MM. Electronic medical records (EMR)
over manual documentation of in-patient records: A
scientific insight. Turkish Journal of Computer and
Mathematics Education. 2021;12:3274-85.
Samadbeik M, Fatehi F, Braunstein M, Barry B,
Saremian M, Kalhor F, et al. Education and training
on electronic medical records (EMRs) for health
care professionals and students: A scoping review.
International Journal of Medical Informatics.
2020;142:104238.

Moy AJ, Schwartz JM, Chen R, Sadri S, Lucas E,
Cato KD, et al. Measurement of clinical
documentation burden among physicians and
nurses using electronic health records: A scoping
review. Journal of the American Medical
Informatics Association. 2021;28:998-1008.
Scandurra I, Lyttkens L, Eklund B. Implications of
Swedish national regulatory framework of the
patient accessible electronic health record. Studies
in  Health  Technology and Informatics.
2016;228:695-9.

Cao J, Farmer R, Carry PM, Goodfellow M,
Gerhardt DC, Scott F, et al. Standardized note
templates improve electronic medical record
documentation of neurovascular examinations for
pediatric supracondylar humeral fractures. JBJS
Open Access. 2017;2:e0027.

Smaradottir BF, Fensli RW. User experiences and
satisfaction with an electronic health record system.
In: Advances in Usability and User Experience.
2020:73-80.

Lemon C, De Ridder M, Khadra M. Do electronic
medical records improve advance directive
documentation? A systematic review. American
Journal of Hospice and Palliative Medicine.
2019;36:255-63.

Zheng K, Ratwani RM, Adler-Milstein J. Studying
workflow and workarounds in electronic health
record-supported work to improve health system



Naif Saud Sakran Alruwaili, Freh Sayah Mezal Alotaibi, Shuaa Abdullah Essa Alharbi, Abdullah Rifadah Abdullah Alanazi et al. /IJCESEN 10-4(2024)3609-3616

33.

34.

performance. Annals of Internal Medicine.
2020;172:5116-22.

Perry MF, Macias C, Chaparro JD, Heacock AC,
Jackson K, Bode RS. Improving early discharges
with an electronic health record discharge
optimization tool. Pediatric Quality and Safety.
2020;5:€301.

Mehta R, Radhakrishnan NS, Warring CD, Jain A,
Fuentes J, Dolganiuc A, et al. The use of evidence-
based, problem-oriented templates as a clinical
decision support in an inpatient electronic health
record system. Applied Clinical Informatics.
2016;7:790-802.

3616



