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Abstract

This evidence-based brief commentary discusses the potential of EPIC ® medical
records software to help or hinder in advancing High Reliability in
healthcare—namely, the intent to attain repeatable, increasingly high levels of
quality and safety over time. Four of EPIC’s key aspects relevant to High
Reliability are examined: Standardized (High Quality) Information / Data
Collection, Technological Somnambulism, Enhanced Patient Safety, and
Reminders / “Hardstops.” A conclusion is drawn that EPIC, if used correctly, has
vast potential to advance High Reliability high-quality and safety, specifically in
medical treatment and regarding healthcare organization practice in general.
However, it has hidden costs that are more than money; if unfettered, those costs
can hinder its usefulness and even render it counterproductive. EPIC only works
well in terms of Maximum High Reliability in healthcare as long as users and

leaders remain mindful, prudent, and balanced in its use.

Introduction

High incidence rates of preventable patient harm represent a substantial expense
for healthcare organizations—not only fiscally but in terms of public perceptions
of their ability to deliver high-quality and safe healthcare.[1] High-quality
healthcare and patient safety has always been a paramount, quintessential and
ubiquitous concern and the subject of increasing attention from healthcare leaders.
[1,2] Healthcare organizations are responding by incorporating quality and safety
initiatives into their processes and planning.[1,2] As such, they have been

adopting the concept and processes of High Reliability.[3]

High Reliability was developed by researchers studying other organizations fraught
with potential risk, error, hazards, and failures, e.g., commercial aviation and
nuclear power, that operated under similarly precarious circumstances as the
healthcare field; nevertheless, they have maintained consistently high quality and
safety levels that far exceed those of healthcare organizations.[1-3] Logically,
adapting and practicing the lessons learned regarding High Reliability offers the
potential for healthcare organizations to achieve comparable quality and safety.
[1.2]

High Reliability is a persistent “mindfulness” or “awareness” with the intent to
attain increasingly high levels of quality and safety over time in all service delivery

contexts.[1] The commonly accepted definition of High Reliability refers to any
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culture that aims at reducing error incidence and improving quality/safety to acceptable levels in every
procedure or process every time while operating in complex, high-risk, hazardous arenas (e.g., hospitals,
clinics, healthcare organizations).[1-3] Research has found a relationship between healthcare
organizations who hardwire specific High Reliability tools, behaviors, and processes; promote
redundancy and repetitiveness in their organizational culture; and ensure and maintain high quality and
safety.[3]

High Reliability in healthcare organizations not only entails constant, repetitive standardization to
advance high quality and safety, but also entails a comprehensive and adaptive approach to reduce
incidents, failures, and harm.[2,3] Many healthcare organizations are undertaking High Reliability

initiatives with varying results.[1]

A keystone to successful implementation of High Reliability initiatives in healthcare is efficient and
compliance access to appropriate patient health records data and information, while balancing science
and speed to convert that into evidence upon which to base best practices.[1-3] For healthcare
organizations, there are certified, off-the-shelf, one-resource, electronic information and research
systems that have become popular choices.[4] Also, this is due to government mandates for the adoption
of “meaningful use” health records software that offers varying levels of potential to inform and promote
High Reliability-esque initiatives in patient medical treatment and healthcare organization decisions.[5]
The choice for many healthcare organizations is EPIC ®, which has seemingly become iconic,
emblematic, and synonymous with meaningful-use healthcare records software management; EPIC has

garnered > 30% of the EHR market shares while seeking market shares in other industries.[4, cf.5]

Thus, it is sensible to address EPIC’s aspects that are ostensibly relevant to advancing High Reliability
in healthcare, specifically: Standardized (High Quality) Data Collection; Technological Somnambulism;
Enhanced Patient Safety; and Reminders and “Hardstops.”[4] Despite EPIC’s increasing prominence,
information technology, and a logical gravitation toward High Reliability in healthcare, there are few if
any treatments in the literature considering aspects surrounding its meaningful-use features and their
relevance to High Reliability.[cf. 4,5] Therefore, the intent of this brief commentary is to close that gap
and consider the relevance of aspects surrounding its meaningful-use features in support of High
Reliability in healthcare. Though this brief commentary solely considers EPIC, the considerations
reported herein may be similarly reflective of other similar, certified meaningful-use electronic records

software since meaningful-use criteria and High Reliability are mandated by law.[6]

Standardized (High Quality) Information / Data Collection

A benchmark of High Reliability in healthcare is the ability to deliver intelligent, efficient, consistently
structured, automated, mindful, and sustainable data—which EPIC provides.[6-8] High Reliability in
healthcare seeks readily reproducible and efficient coordination of high-quality and safe medical
treatment through programmed auto-connectivity and comparable information / data, especially patients’
records—which EPIC also provides.[6,7, 1-3]. EPIC can generate accurate and timely reports based on
its internal requirements for standardized data entry (e.g., “Hardstops”—data entry does not move until
they are addressed).[10-14] This can be immediately queried in the form of high-quality readable reports
for purposes of programmatic evaluation and responsive modification to address potential safety risks,
hazards, and failures.[10, 15, 16] That is, EPIC allows for mindful and purposeful modification within a
structured format with the inclusion of prompts and Hardstops for the collection of mandatory relevant
entry of safety data.[17-22]
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Though reasonably malleable and responsive, EPIC’s structured and standardized data-ready features
can be leveraged to target and track medical procedures and processes to enhance successful high-quality
care and proactively reduce safety risks, hazards and failures while incrementally improving
cost-effective medical and healthcare organizational decisions based on empirically-derived best
practices.[17,18,23-26]

A key to High Reliability in healthcare is alertness to high quality and risk avoidance, and seeking
cost-effectiveness and efficiency. These trigger the marshalling of substantial amounts of data, which
EPIC affords.[10, 27] EPIC can be conformed to shepherd data entry and pre-identify errors, hazards,
and failures and threaded patterns; these can be derived from nearly at the point of clinician entry.[28,29,
cf. 9] Thus, relevant data can be readily identified almost in real time, enhancing accuracy and high
quality of data as well as informing adjustments of medical service performance so as to enhance quality
and safety.[20-38]

Technological Somnambulism

Structured and standardized data entry come at a potential price; specifically, a tendency toward
reflexive, non-reflective, and non-mindful technology-driven hypnosis that can to some extent be
described as “sleepwalking.”[39-41] That is, front-end data collection is shepherded through heavy
reliance on pre-ordained (i.e., “canned”) forms and templates that can be narrow, rigid, and unchanging
versus purposefully produced, truly meaningful information. [42] The remedy is to make the forms and
templates reflectively responsive and mindful. This can be done using dedicated teams of health experts
and software engineers and sub-vendors to update, adapt, customize and include modified forms and

templates through the medical care cycle—but all that comes at a heavy expense.[28, 42 — 44, cf. 45]

Regarding this drawback, a similar downside in terms of High Reliability in healthcare is that EPIC
tends to discourage entry of more specific and detailed information, except with expensive modifications
and add-ons that diminish overall efficiency.[46-51] Since product development is regulated—and for
that reason alone—it can be a lengthy process and expensive.[52-53] Put differently, in terms of High
Reliability in healthcare, EPIC is a powerful tool for monitoring constant adherence to high-quality
production / process and safety best practices—but ironically, only with a potential, if left unchecked, for
sacrificing a degree of mindfulness, workflow efficiency, and cost-effectiveness. The rub is achieving
effective balance.[cf. 54]

Enhanced Patient Safety

A plus in terms of High Reliability for EPIC is its explicit aim of improving patient safety through
accurately deriving outcome measures that are vital for identifying and addressing potential risks,
hazards, failures and related patterns.[7] EPIC’s ability to standardize and auto-connect data helps
inform and accelerate patient recoveries as well as avoid medical errors, thus enhancing and routinizing
high-quality and safe evidence-based practices and cost-effective preventive medicine.[18, 52, 55-57]
Also, EPIC provides interoperability and interconnectivity, permitting routine ease of follow-ups
pursuant to continuity of care and safety—consistent with the concept of High Reliability in healthcare.
[7, 58-66] In other words, an upside for EPIC in terms of High Reliability in healthcare is that EPIC
derives and reports comprehensive information / data almost in real time, helping to identify patient
risks. This lends itself to excellent patient tracking, monitoring, and follow-up, while documenting

preventable complications, risks, and sources for dangerous unplanned outcomes.[7, 9, 24, 42]
Reminders / Hardstops

A central feature of EPIC that, if left ungoverned by mindfulness, can detract from its ability to support
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High Reliability, is its “Reminders” and “Hardstops.[42,67-69] Specifically, users must address these
successfully before proceeding with data entry. That interrupts and disturbs steady workflow, quickly
erodes users’ mindfulness, and has been reported to diminish EPIC’s usefulness in entering data with
which to ensure high-quality and safety; also, it diminishes basic alertness to matters of repeatable best
practices, risk avoidance, and preventive medicine.[37, 70 - 72] Simply put, clinicians are too busy
struggling with data entry to bother with anything else. Clinicians can soon become overwhelmed and

overburdened with treatment advisories and disruptive documentation requirements.[62,71]

Research has shown marked improvements in end users’ work if prudent limits are placed on Reminders
and Hardstops.[39] Reminders and Hardstops, when installed properly and used mindfully, substantially
improve clinician compliance in terms of data entry rates and requirements for documentation and
a dherence to safe and high-quality treatment regimes.[39-41] This is why Reminders and Hardstops (as
well as standardized templates) probably work better than relying on haphazard and disorganized passive
entry in terms of measuring outcomes and improving quality and safety.[39-41] However, if allowed to
proliferate unfettered, Reminders and Hardstops can literally transform clinicians into overworked data
entry clerks, which can become quite burdensome, time-consuming, and disaffecting.[17, 71-74] The
takeaway is that installation of Reminders and Hardstops must be clearly justified in terms of value add

and necessity in the interest of advancing high quality and safety. [7, 75]

Discussion / Conclusion

The commentary herein reported on aspects surrounding EPIC’s meaningful-use features relevant to
supporting High Reliability in healthcare—that is, their ability for quickly, efficiently, and repeatedly
informing and enabling high quality and safety in healthcare processes, decisions, and patient treatment.
This commentary noted that EPIC provides a strong, solid, structured, front-end-to-back-end system for
rapid healthcare data collection and auto-interconnected management and retrieval of medical records
and information. This lends itself to rapid reporting and informing High Reliability initiatives, decisions,
and processes in healthcare. As such, it has vast potential to advance High Reliability high quality and

safety, specifically in medical treatment and generally in healthcare organizational practices.

Nonetheless, that potential is achieved with hidden costs. Its structured and standardized format
promotes reflexive, non-reflective, and non-mindful situations where the computer is doing all the
driving and thinking and becomes an end in itself. Moreover, unfettered and unlimited Hardstops and
Reminders and various extensions and add-ons can increase workloads on clinicians. If unchecked, this
results in increasing inefficiencies and non-mindfulness, and again the computer can become an end in
itself. Ironically, both scenarios can detract from High Reliability in healthcare and ultimately high
quality and safety—and both scenarios could occur simultaneously. This is not to mention potentially
pricey add-ons for special captures, the need for panels of experts and software engineers, and the
lengthy and expensive process all that may entail. The question is: At what point are there diminishing

returns and how can organizations achieve a delicate yet efficacious balance?

EPIC has the incomparable ability and potential to help achieve High Reliability in terms of ensuring
continuous high-quality care and patient safety, and responsively informing the adjustment of clinical
care accordingly. It does so not only through standardized, comprehensive, comparable, and
interconnected data collection, but also through purposeful and worthwhile use of Hardstops and
Reminders. Nevertheless, EPIC only works well in terms of High Reliability in healthcare as long as

users and leaders remain mindful and prudent (see Figure 1).
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Figure 1. Mindfulness Achieves Maximum High Reliability Striking a Delicate Balance between Standardiza-
tion and Informing High-quality and Safety.*

*Note: Bell-shaped Curve CC BY SA gratefully acknowledged.

Figure 1 Illustrates that healthcare leaders / users of EPIC’s meaningful use features must be mindful
of striking a delicate balance between standardization and seeking to inform high quality and safety in
order to achieve Maximum High Reliability. That is, going too far in any direction will become

counterproductive and even harmful.

This report on EPIC’s features and faults regarding High Reliability in healthcare high-quality and
safety is mixed. EPIC is probably overall no better or worse than any of its competitors—or any
system that uses template regeneration and auto-connect[76]—because they all strive for the same
meaningful use as mandated by federal and state laws. If anything, this commentary reveals that the
ultimate price of using meaningful use software in advancing High Reliability in healthcare is eternal

mindful use.
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