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ABSTRACT

The inadequate quality of medical records and the elevated
rate of insurance claim denials worldwide have
necessitated the incorporation of alert functionalities into
Electronic Health Record (EHR) systems to enhance
documentation precision and reimbursement effectiveness.
This research seeks to evaluate the impact of alerts on
healthcare professionals' ability to enhance the quality of
medical records (completeness, accuracy, timeliness) and
insurance claim results through a Systematic Literature
Review (SLR) following PRISMA 2020 guidelines. Out of 538
studies sourced from PubMed, Scopus, and Web of Science,
14 were selected based on strict inclusion criteria. The
synthesis of results reveals that alerts—particularly those
integrated with clinical decision support—substantially
enhance documentation quality and decrease claim
rejections. The successful execution of this integration relies
on EHR compatibility, management backing, user
education, and the alleviation of alert fatigue. These results
offer an empirical foundation for optimizing hospital
revenue by improving the quality of medical records and the
efficiency of claims, although additional research is required
in the contexts of developing countries and for evaluating
cost-effectiveness.
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INTRODUCTION

Medical records (MR) play an essential role in maintaining the quality of
healthcare services and addressing legal and insurance-related aspects of patient care. A
well-managed MR system serves as a comprehensive resource to improve clinical
outcomes, facilitate effective billing, and ensure accurate documentation, which is crucial
for successful service delivery and legal support (Sharifi, Zahiri, Dargahi, & Khiavi,
2021)(Wiji, Retno, & Isworo, 2020). However, numerous studies have indicated significant
quality issues within MR structures, particularly concerning low completeness, delayed
documentation, and frequent errors in data entry. Inadequate filling of medical records can
adversely impact patient care, often leading to claim denials and operational inefficiencies
(Supriadi & Dewi, 2020)(Swari et al., 2023). The practice of delayed documentation not
only affects patient follow-up treatments but also complicates the claims process with
insurance providers, resulting in increased instances of denials due to incomplete or
inaccurate information (Baum, Sullivan, Kohne, Seaberry, & Powers, 2022).
Consequently, improving the completeness and accuracy of MR documentation is critical
for minimizing claim denial rates, streamlining administrative procedures, and ensuring
legal protection for healthcare providers (Nurmawati & Handayani, 2021)(Fazaeli, Meraji,
Yousefi, Jamali, & agahi, 2020).

The integration of information technology into electronic health records (EHRs)
has revolutionized healthcare documentation by implementing alerts, reminders, and
decision support systems that aim to enhance the quality of medical records. These
technologies serve as vital tools for healthcare providers, allowing for timely alerts related
to patient care requirements, vaccination schedules, and medication management. Studies
indicate that the use of reminders within EHRs can substantially improve adherence to
immunization schedules and ensure critical medical interventions (Stephens et al., 2021).
Furthermore, clinical decision support systems embedded in EHRs can enhance
documentation quality by providing real-time prompts that guide clinicians in capturing
essential patient information accurately and comprehensively, thereby reducing the risk of
inaccuracies and omissions (McGreevey, Mallozzi, Perkins, Shelov, & Schreiber, 2020).
This technological adoption not only bolsters the clinical workflow but also fosters better
communication between healthcare providers and strengthens compliance with
documentation standards required for successful insurance claims (Jindal & Raziuddin,
2018).

Despite the promising advantages of utilizing alerts and reminders within EHRs,
there exists a notable research gap. Current literature presents fragmented evidence on how
these technologies specifically correlate with the quality of medical records and their
subsequent effect on insurance claim success rates. While individual studies have examined
the effectiveness of alerts in improving healthcare delivery, there remains a lack of
systematic reviews that comprehensively link the presence of EHR alerts directly to
enhanced medical record quality and the financial implications for insurance claims.
Research indicates that fragmented data limits validation of these relationships, creating
barriers to understanding the true impact of technological solutions on claims outcomes
(Willis et al., 2022)(Behrendt et al., 2019). The absence of consolidated evidence highlights
a critical area for future research to explore how EHR-driven interventions can
systematically improve documentation practices, ultimately leading to more successful
insurance claim outcomes and enhanced healthcare provider accountability (Amroze et al.,
2019).

Risk management (RM) quality remains a significant concern at both global and
national levels, with many organizations—especially in sectors like insurance—struggling
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to implement comprehensive and effective RM practices due to limited resources, lack of
standardized procedures, and varying levels of risk awareness (Crovini, Ossola, &
Britzelmaier, 2020)(Ahmed, Yuantao, & Bhutta, 2021). Denied insurance claims continue
to have substantial financial repercussions, as fraudulent or mishandled claims can result
in billions of dollars in losses annually, driving up costs for both insurers and policyholders
(Dhieb, Ghazzai, Besbes, & Massoud, 2020)(Maiano et al., 2023). In response, alert
systems and remote monitoring technologies are being increasingly adopted to streamline
claims processing, detect fraud, and improve RM efficiency. However, the evidence
regarding their effectiveness is mixed: while some studies show that alert-driven remote
monitoring can reduce unnecessary workload and hospital costs, others highlight increased
staff burden and inconsistent impacts on care quality and reimbursement models (Sane,
Jantti, Marjamaa, Karvonen, & Raatikainen, 2024)(Chew, Piccini, Frazier-Mills,
Michalski, & Varma, 2024)(Bae & Hwang, 2024). Furthermore, the ability of alert systems
to meaningfully improve RM quality and reduce the financial impact of denied claims
remains unclear, with research showing inconsistent results across different settings and
implementations (Vandenberk & Raj, 2023)(Bae & Hwang, 2024). This ongoing
uncertainty underscores the need for further investigation into how alert systems can best
support RM quality and insurance claim outcomes.

This study holds significant academic and theoretical value by addressing the gaps
in the literature regarding the effectiveness of alert features in electronic health records
(EHRs) for improving medical record quality and insurance claim outcomes. By
synthesizing fragmented evidence, it contributes to a cohesive understanding of how alerts
mitigate documentation errors and enhance clinical workflows, responding to the urgent
need for comprehensive reviews in this area (Willis et al., 2022). Practically, the findings
will provide actionable recommendations for healthcare workers to implement alert
features, streamline documentation, reduce administrative burdens, and minimize claim
denials, thereby improving operational efficiency. From a policy perspective, this research
informs the development of health information systems and insurance claim regulations,
advocating for standardized EHR integrations that prioritize alert functionalities to support
risk management and financial sustainability. The novelty of this research lies in its focus
on the underexplored linkage between alert systems, medical record quality, and claim
outcomes, addressing critical inconsistencies in existing evidence (Vandenberk & Raj,
2023).

The main objective of this systematic literature review is to synthesize empirical
evidence on the effectiveness of alert features for healthcare workers in enhancing medical
record quality and insurance claim outcomes. The research questions guiding this inquiry
are: (1) How do alert features affect the completeness, accuracy, and timeliness of medical
records? (2) Does the use of alerts impact the success of health insurance claims? (3) What
types of alerts are most effective in health administration contexts? (4) What factors
facilitate or hinder the implementation of alerts in healthcare facilities?

RESEARCH METHOD

In order to guarantee transparency, reproducibility, and comprehensiveness of
reporting during the literature identification, selection, and synthesis phases, this
investigation implemented a Systematic Literature Review (SLR) in accordance with the
PRISMA 2020 guidelines (Snyder, 2019). In order to guarantee that the research objectives
were adequately addressed, article eligibility criteria were meticulously established. The
literature was screened to determine the impact of alert features in electronic medical record
systems on the quality of medical records and the outcomes of insurance claims using
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inclusion and exclusion criteria. In order to mitigate bias and guarantee the quality of the
studies that were included, these criteria were consistently implemented throughout the
selection process (Rogers, De Brun, & McAuliffe, 2020). The criteria were established in
accordance with the Population, Intervention, Comparison, Outcome (PICO) principle,
which was modified for literature studies. These criteria are summarized in the subsequent
Table 1.

Table 1. Inclusion and Exclusion Criteria

Component Inclusion Criteria Exclusion Criteria
Healthcare worker tors, nur: . .
. calthcare workers (docto S, NUISES, Studies that do not involve
Population administrators) who use medical records or

. . healthcare professionals.
insurance claims systems.

Alert features (reminders, notifications, clinical

Systems without specific alert

Intervention decision support, administrative alerts) within the
features.

system.

Quality of med1_ca1 recor_ds (completepess, Studies without relevant
Outcome accuracy, timeliness) or insurance claims outcomes

; outcomes.

(approval rate, efficiency).

Year of Publication outside the current
ear of 2015-2025 ublication outside the curre
Publication year range.
Language English or Indonesian Languages other than
guag & ) English/Indonesian.

.. . o Editorial inion pi
Empirical research articles (quantitative, ditorials, opinion picces,

Study Type qualitative, mixed-methods). commentaries, or secondary
reviews.
Text Access Full-text available. Full-text inaccessible.

A comprehensive literature search was implemented in the primary electronic
databases, including Scopus, Web of Science, and PubMed. Furthermore, in order to
mitigate publication bias, grey literature, including government institutional reports and
conference proceedings, was also investigated. The following keyword combinations were
applied to the search strategy: ("medical record" OR "electronic health record" OR "EHR")
AND ("alert" OR "reminder" OR "notification" OR "decision support") AND ("insurance
claim" OR "reimbursement"). Boolean operators were employed to achieve this. In order
to guarantee comprehensive coverage, the search was not restricted by language or year
range during the initial phase.

The selection of studies was conducted in two phases. The titles and abstracts were
initially evaluated in accordance with the inclusion and exclusion criteria. The full-text
review was conducted on studies that successfully completed this stage in order to conduct
a more comprehensive eligibility assessment. The PRISMA flowchart was employed to
provide a transparent report of the entire selection process, which includes the number of
studies identified, screened, and included, as well as the reasons for removal. This literature
review implemented the PRISMA methodology, as illustrated in Figure 1.
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Figure 1. PRISMA Process

The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines were adhered to during the article identification and selection
procedure. A total of 538 documents were identified during a literature search that was
conducted using PubMed, Scopus, and Web of Science. Following the automatic exclusion
of articles that did not meet the initial criteria (113 records) and the removal of duplicates
(19 records), 406 records were left for title and abstract screening. From this list, 228
records were eliminated for their relevance to the research query, resulting in 178 reports
that were able to advance to the full-text search. 54 reports were inaccessible for full text
during the eligibility assessment phase, and 110 reports were eliminated due to not meeting
intervention criteria (48 reports), not reporting relevant outcomes (34 reports), being an
inappropriate manuscript type (17 reports), or not having full text available (11 reports). In
conclusion, 14 studies that satisfied all of the inclusion criteria were selected and extracted
for analysis, guaranteeing that the systematic synthesis contained only high-quality and
pertinent studies.

RESULT AND DISCUSSION

RQ1: How does the alert feature affect the quality of medical records (completeness,
accuracy, timeliness)?

The quality of medical records is generally improved by the implementation of
electronic health records (EHRs) with alert features, particularly in terms of the timeliness
and completeness of documentation, as demonstrated by literature analysis. Numerous
studies have indicated that automated notifications motivate healthcare professionals to
promptly update clinical data or complete missing entries, thereby decreasing the likelihood
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of missing or delayed data (Murphy et al., 2016)(McGreevey et al., 2020). Additionally,
the implementation of electronic medical record (EMR) alerts for antimicrobial
stewardship has been demonstrated to decrease the adoption of inappropriate
documentation practices, which suggests that the accuracy and consistency of diagnosis
codes have been enhanced (Horowitz, 2021)(Lai & Afseth, 2019).

The literature emphasizes that the success of alert systems is significantly impacted
by the governance and implementation context, in addition to these quantitative findings.
It has been demonstrated that alert governance strategies that involve the establishment of
notification thresholds, the modification of priority messages, and continuous monitoring
can mitigate cognitive burden while simultaneously ensuring user compliance (McGreevey
et al., 2020). Alert fatigue, increased administrative burden, and decreased clinician
responsiveness may result from high notification frequencies in the absence of these
optimizations (Russo, Singh, & Gregory, 2017)(Nijor, Rallis, Lad, & Gokcen, 2022).
Studies demonstrating disparities in clinical impact and sensitivity among institutions and
EHR vendors also demonstrate variability in efficacy (Benthin, Pannu, Khan, & Gong,
2016)(McEvoy et al., 2016). These results underscore the necessity of adequate
organizational and policy support to sustain the advantages of enhancing the completeness,
accuracy, and timeliness of documentation by means of alert design and implementation.

Nevertheless, these quality enhancements are not without their obstacles. High
alert volumes have been demonstrated to increase cognitive burden and administrative
work, which can ultimately result in alert fatigue and a decrease in adherence to system
recommendations (Russo et al., 2017)(Nijor et al., 2022). This scenario has the potential to
diminish the efficacy of alerts in the long term, particularly if it is not counterbalanced by
the optimization of system design and governance (McGreevey et al., 2020). Therefore,
alerts have been demonstrated to enhance the accuracy and comprehensiveness of medical
records; however, their continuous advantages are contingent upon the equilibrium
between the frequency of notifications, the burden of clinicians, and the support of
organizational policies.

RQ2: Does the use of alerts impact the success of health insurance claims?

There is a scarcity of literature that explicitly evaluates the influence of electronic
health record (EHR) alerts on the success of health insurance claims. However, certain
findings suggest a positive correlation by enhancing the accuracy and comprehensiveness
of medical records. In environments with strict reimbursement pressures, studies have
demonstrated that high notification burdens do increase administrative work. However, the
risk of claim denials can be mitigated by providing more comprehensive and timely
documentation (Budd, 2023)(Murphy et al., 2016). The completion of medical records,
which is facilitated by alerts, has been demonstrated to support billing and claims
verification processes. Consequently, the efficacy of processing time and the likelihood of
claim approval rates are increased.

Electronic health record (EHR) alerts have the potential to serve as a critical
balancing mechanism in the context of disparities in treatment between privately and
publicly insured patients. By ensuring that documentation is comprehensive and prompted
by alerts, it is possible to satisfy the unique administrative requirements of each insurance
system, thereby minimizing the likelihood of claims denials and expediting the
reimbursement process (Budd, 2023). This is significant because research indicates that
publicly insured patients frequently encounter restricted access and lower rates of medical
intervention than privately insured patients (Fourquet et al., 2019)(Moreno, Buckelew,
Accurso, & Raymond-Flesch, 2023). Alerts can assist healthcare providers in maintaining
the necessary documentation standards for both public and private insurance by enhancing
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the accuracy and timeliness of medical record entries, thereby reducing the gap in claims
success that results from differences in underwriting policies (Kumar et al., 2024)(Funke,
Canal, Ziegenhain, Pape, & Neuhaus, 2021).

Additionally, the extent of these advantages is contingent upon the nature of
insurance systems. In public insurance schemes, where reimbursement rates are
comparatively fixed and documentation standards are typically stricter, enhancements in
documentation quality have a direct effect on the success of claims. In contrast, the positive
effects of alerts can fluctuate and are occasionally mitigated by alert fatigue or user
resistance in private insurance schemes with varying internal policies and audit thresholds
(Russo et al., 2017)(Nijor et al., 2022). Consequently, the literature indicates that the
successful implementation of EHR alerts has the potential to enhance health insurance
claims success by enhancing the quality of documentation and the efficiency of invoicing,
despite the scarcity of quantitative evidence.

RQ3: What are the most effective types of alerts in the context of healthcare
administration?

The literature review reveals that electronic health record (EHR) systems employ
four primary categories of alerts: notifications, pop-ups, reminders, and integrated clinical
decision support. Pop-ups are interruptive, displaying messages that must be acknowledged
before continuing data entry, while reminders and notifications serve as routine reminders,
such as for laboratory tests or record updates. In contrast, integrated decision support
integrates clinical algorithms with patient data to generate recommendations that are
supported by empirical evidence. Research indicates that this variety of alert categories
enables the adaptation of administrative requirements, including claims processing and
medical record entry (McGreevey et al., 2020)(Horowitz, 2021)(Benthin et al., 2016).

EHR-integrated alerts have been demonstrated to consistently enhance the quality
of medical records. Thus, they are the most effective of these varieties. The implementation
of integrated decision support promotes the timeliness and completeness of documentation,
as well as the reduction of entry errors that can impede administrative processes (Wilson
et al.,, 2021)(Murphy et al., 2016). This type of alert also enables the adjustment of
notification intensity, which mitigates alert fatigue, a significant impediment to the
implementation of EHR-based alerts (Russo et al., 2017)(Nijor et al., 2022). Integrated
alerts facilitate the data quality standards necessary for insurance invoicing and audits by
employing contextual clinical recommendations and automated reminders.

While the evidence for administrative alerts that are specifically targeted at the
insurance claims process is more limited, numerous studies have demonstrated their
efficacy in expediting the reimbursement process and reducing claim denials, particularly
when the alerts are directed at the completeness of billing documentation (Murphy et al.,
2016). Literature findings also emphasize that the most optimal outcomes are achieved by
integrating administrative alerts with clinical decision support. This hybrid model not only
enhances the quality of medical records but also guarantees that administrative
documentation satisfies audit criteria, thereby promoting both efficiency and claims
accuracy (Lai & Afseth, 2019)(McGreevey et al., 2020). In order to enhance the overall
performance of healthcare administration, the most promising approach is to implement a
strategy that integrates clinical and administrative components.

RQ4: What factors facilitate or hinder the implementation of alerts in healthcare
facilities?

The most critical factor in the successful implementation of an alert is its complete
integration with the EHR system, as demonstrated by the literature. Effective integration
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enables the real-time flow of clinical and administrative data, reduces the need for duplicate
data entry, and enhances the precision of notification messages (Benthin et al.,
2016)(McEvoy et al, 2016). Organizational management support has also been
demonstrated to be essential, as internal policies and resource allocation have an impact on
system maintenance priorities and workflow adjustments (McGreevey et al., 2020).
Additionally, incentive systems, such as financial incentives or performance-based
rewards, can enhance adherence to alert recommendations, while staff training and digital
competency enhancement programs enhance user acceptance and reduce input errors.

Conversely, the efficacy of the system is frequently compromised by a number of
inhibitory factors. When clinicians perceive technological interventions as disrupting
workflow or increasing the burden of documentation, user resistance occurs (Russo et al.,
2017). Alert fatigue becomes a significant issue when the habit of disregarding critical
messages is established as a result of excessive notification volumes, which in turn
diminishes the efficacy of interventions and the response rates (Nijor et al., 2022).
Additionally, technological constraints, such as user-unfriendly interfaces and system
speed, can impede optimal utilization and exacerbate data input errors (Wilson et al., 2021).
These challenges frequently interact, resulting in a negative cycle that erodes the
confidence of staff in the alert system.

Recent literature has also confirmed that the success of alert implementation is
contingent upon a multifaceted interplay between human, technical, and organizational
factors. Unintuitive interface design, alert fatigue, low message accuracy, and restricted
customization capabilities are among the primary obstacles (Jung et al., 2020). Healthcare
personnel frequently disregard notifications as a result of workflow disruptions and
inadequate integration with existing systems (Lazzarino et al., 2024). (Scott et al.,
2019)(Kinshella et al., 2020) have demonstrated that implementation success is
significantly influenced by staff availability, leadership support, and adequate training from
an organizational perspective. Acceptance and adherence are facilitated by user-friendly
interface design, appropriate alert trigger timing, and unambiguous evidence of clinical
value (Brien et al., 2023)(Fraser et al., 2024). These studies underscore the significance of
continuous evaluation, stakeholder engagement, and comprehensive planning in order to
guarantee the sustainability of system quality and organizational readiness (Zhang, Ma,
Guo, & Li, 2022)(Igbal et al., 2024).

A multifactorial approach that integrates management support, ongoing training,
and adaptive system design is the foundation of successful implementation, as underscored
by numerous studies. It has been demonstrated that alert governance practices that regulate
the frequency and priority of notifications can reduce alert fatigue while ensuring user
compliance (McGreevey et al., 2020). Additionally, resistance can be reduced and
ownership can be increased by involving users during the design phase (Horowitz, 2021).
Healthcare facilities can enhance the quality of documentation, administrative efficiency,
and patient safety by optimizing the use of alerts by concurrently managing these enabling
factors and anticipating barriers.

The synthesis of the results suggests that electronic health record (EHR) alerts are
essential for enhancing the quality of medical records (MR) and the efficacy of healthcare
administrative processes. In RQI1, there is consistent evidence that suggests that the
completeness, accuracy, and timeliness of documentation can be enhanced through the use
of various alert types, particularly integrated decision support (McGreevey et al., 2020).
RQ2 confirms that insurance claims success is directly correlated with enhanced MR
quality, as more comprehensive and timely documentation expedites the reimbursement
process and reduces the likelihood of claim denials (Budd, 2023). RQ3 identifies a
combination of clinical and administrative alerts as the most effective for supporting
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administrative and claims needs, while RQ4 emphasizes that EHR integration, management
support, staff training, and notification governance are critical success factors, with alert
fatigue and user resistance serving as the primary obstacles (Russo et al., 2017)(Nijor et al.,
2022). Nevertheless, the scarcity of cost-effectiveness evaluations, the rarity of studies in
developing countries, and the limited research on the impact of alerts on insurance claims
reveal a research void that requires attention.
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CONCLUSION

In conclusion, the results of this investigation verify that the implementation of well-
designed EHR alerts can enhance the quality of medical records, facilitate the efficient
processing of health insurance claims, and enhance the administrative efficiency of
healthcare facilities. This success is contingent upon the integration of technology, the
support of management, and the active engagement of users through adaptive alert
governance and training. Nevertheless, the necessity for additional research to evaluate the
long-term impact and sustainability of alert implementation in a variety of healthcare
settings is underscored by the absence of studies in developing countries, variations in
insurance system contexts, and voids in evidence regarding cost-effectiveness.
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