	Running head: IMPACT OF THE ELECTRONIC HEALTH RECORD
	1



	IMPACT OF THE ELECTRONIC HEALTH RECORD
	2



Impact of the Electronic Health Record on Health Care Institutions
Karen Flores
University of San Diego



Abstract
The Electronic Health Record (EHR) is a digitalized longitudinal collection data that will allow health care providers to share data across different organizations and improve quality care.  Currently, the implementation of the EHR is obligatory and has been promoted through different rulings, policies, and economic stimulus.  This article discusses the impact of the implementation of EHR on health care institutions on regulations/policies, doctor-patient relationship and infrastructure.  Furthermore, it evaluates how vendors, policy makers, and other organizations have been equally impacted by the implementation of the EHR; and, the interactions between them and the stakeholders.  In summary, this article portraits the complexity, benefits, and areas of opportunity that arises from the development and implementation of EHR systems in health care institutions.
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Impact of the Electronic Health Record on Health Care Institutions
Background
The Electronic Health Record (EHR) is a digitalized longitudinal collection of data generated over time and represents the clinical history of a patient, as well as, other interactions of the patient with a health providers and institutions.  The EHR contains the demographics, progress notes, problems, medications, vital signs, among other data relevant to the patient care. The Institute of Medicine (IOM) has defined eight essential components for the EHR: (1) health information and data, (2) results management, (3) order entry management, (4) decision support, (5) electronic communication and connectivity, (6) patient support, (7) administrative processes, and (8) reporting and population health management. (Barey, Mastrian, & McGonigle, 2018)  These eight components delineate the difference between EHR and EMR.  Strictly speaking, the EMR is an electronic collection of data related to the patient medical history, whereas, the EHR is a system integrated by the eight essential components with the purpose of improving health care quality. (Garret & Seidman, 2011)
The mentioned eight elements align with the key objective of the EHR, which is according to the Department of Health & Human Services (2018), that: 
… health information can be created and managed by authorized providers in digital format capable of being shared with other providers across more than one health care organization.
The former supports the notion that the electronic health record will constantly be managed and updated by health care professionals, health care institutions and, in times, by patients.  Moreover, we can say that the main paradigm of the EHR can be stated as the design and implementation of a multidisciplinary, cross-institutional, national, and institution model for storing data that is readily accessible and can improve the health care quality of an individual and populations. (Gunter & Terry, 2005)
In the United States, different administrations have been promoting the adoption and “meaningful use” of the EHR. (Hoffman, 2010)  As it was stated by Bush, the digitalization of health data will render as a benefit less medical errors, cost reduction and improvement in health care. (Barey, Mastrian, & McGonigle, 2018)  Therefore, different administrations have created different economic stimuli for the adoption and “meaningful use” of the EHR. (Hoffman, 2010)  One of this economic stimulus was created as a result of the American Recover and Reinvestment Act of 2009, this stimulus authorized incentive payments to eligible professionals, hospitals, and other organizations that attested the adoption and “meaningful use” of the EHR. (Centers for Medicare & Medicaid Services, 2015)
This “meaningful use” of the EHR can be defined as a set of requirements outlined by ARRA that are organized into 3 incremental stages of implementation. (McGonigle, Garver-Mastrian, & Hammel-Jones, 2018)  The first two stages of the “meaningful use” have both required and optional EHR functionalities that are relevant to capturing data, reporting quality measurement, and information exchange.  All of these functionalities have an impact on individual and public health.  The third stage builds on its predecessors and features support for the improvement of quality care by promoting patient exchange data ownership and improvement of population health. (Ambinder, 2005) (Griskewicz, 2015)  
The technical part that arose from the implementation of EHR systems was taken over by the Health Information Technology for Economic and Clinical Health (HITECH) Act.  This act addresses the development, adoption, and implementation of policies and regulations for transmission, exchange and storage of data. (Adler-Milstein & RS, 2013)   Furthermore, the HITECH Act addresses the concerns that have risen around the privacy and security of transmission of health information over electronic means by strengthening the enforcement civil and criminal provisions by the Health Insurance Portability and Accountability Act(HIPAA). (Office for Civil Rights, 2017) (Office for Civil Rights, 2013)
The different stages of the “meaningful use” provide the proper foundation for the capturing and exchange of health care data of individuals on EHR systems.  The EHR will act as a centralized repository of data that will keep track of the patient along his/her medical history.  The health care data may be accessed, modified, and enriched by other information systems.  At the end, the EHR system will provide the health care provider with a powerful decision-making tool.  The main objective of this tool is to lower the incidence of medical errors and increase the health care quality.  On the epidemiology side, the availability of a vast repository of data can assist in the development of machine learning algorithms intended for improvement of general population.  Therefore, it is very important to understand the impact of the implementation of EHR on healthcare systems, in order to, highlight the areas of opportunity and strengthen the areas that are beneficial to them.
Literature Review
The implementation of an EHR can impact different areas of the health care systems and can be disruptive to the health care work flow.  These areas can be grouped in the following categories: regulations/policies, doctor-patient relationship and infrastructure.
Regulations/Polices
The legal scope of the implementation of the EHR systems can be related to policies, rulings and incentives that have been created in order to regulate and promote the implementation and use of EHR systems.  The literature demonstrates that, incentives for health care institutions who are demonstrating attestation of “meaningful use” have promoted the adoption of EHR systems for healthcare providers and hospitals. (Ambinder, 2005)  As a means to promote the adoption of EHR, the Centers of Medicare & Medicaid Services (2018) has extended the deadline for Stage 2 and Stage 3 due to the difficulty expressed by health care providers to attest the requirement for this stages.  
Additionally, taking in account the issues reported by health care providers and vendors, this organization has modified the criteria in order to simplify the process of attestation.  Nonetheless, even with these actions taken in place, the adoption of Stage 2 has been slower than with Stage 1. (Gold & McLaughlin, 2016)  The adoption of Stage 3 is still on its early process, some early adopters had begun reporting from 2017.  Nevertheless, 2018 is the year on which all health care institutions will have to proof attestation for Stage 3, therefore, there is small data on the adoption of this stage.
Doctor Patient Relationship
The implementation of an EHR can be disruptive to the health care work flow.  In specific, the doctor-patient relationship is one of the areas of biggest concern.  Some health care providers and patients had expressed their fear of a decrease on face-to-face time as a result of having to interact with the EHR system. (Sines & Griffin, 2017)  Adding to the former, the time spent on implementation on EHR systems can have a negative effect on the health care institutions due to the reduction in the flow of patients.  Furthermore, in small practices, the disruption that brings the implementation of EHR systems into their workflows can be detrimental to productivity. (Degen, Li, & Angerer, 2015)  On the contrary, big practices that implement EHR have reported an increase of productivity and health care quality, as a consequence of, the correct delegation of activities. (Adler-Milstein & RS, 2013)
There has been some resistance emerging from health care providers to the adoption of the EHR systems.  This resistance has been linked to lack of economical, logistics and technical readiness of physicians to adopt them.  Furthermore, physicians fear that their lack of computer skills may have an impact on the time of adoption and use of the EHR systems.  Even more, some physicians have even expressed that they may retire early or join larger organizations in order to avoid legal and financial problems. (Ajami & Bagheri-Tadi, 2013) 
Infrastructure
Part of the infrastructure pertaining to the EHR relies on the data interoperability.  The data interoperability, which can be described as the capability of interpreting data through different platforms with the same results, has been point to the EHR.  On this area, health care systems can be noticeably benefited by the increased delivery of guideline-based care; inter operational accessibility; accuracy on patient documentation; patient surveillance and monitoring; and, reduced medication errors. (Alvandi, 2015)  As a result of this, there is an increase in quality care, patient satisfaction, shortened hospitalizations, and less readmissions. (Hessels, Flynn, Cimiotti, Bakken, & Gershon, 2015)  
The simplification and delegation repetitive tasks are some of the objectives of EHR system.  For this purpose, there are a number of EHR systems that allow the health care provider to copy-paste information from one patient to another patient.  In addition, the EHR systems allow the use of template to fill out the information as a means of task simplification.  As it was stated by Bowman (2013), data being copy-pasted from one patient into another enhances the loss of traceability of information.  This author also discusses how the use of templates affects the quality of the data provided by the health care providers.  Furthermore, the author talks about how data discrepancies may arise from the interchangeable employment of structured and unstructured data within EHR systems.  This disjointed form of introducing data can have as a result data being lost, and, incorrectly entered, displayed or transmitted.  Moreover, these errors can provoke the accumulation of great amount useless data that can result in medical errors.  
Discussion
Some articles have shown that the implementation of the EHR systems have increased quality care, patient satisfaction, shortened hospitalizations, and less readmissions. (Hessels, Flynn, Cimiotti, Bakken, & Gershon, 2015)  On the contrary, Bowman (2013) have found that these EHR systems have failed to show benefits due to the shortcomings on their implementation.  The author discusses that the hazards are mostly related to the loss of information integrity.  Furthermore, these errors can have a great impact on patient safety resulting in fraud and even iatrogenesis.  All of these errors can be related with the lack of understanding of the vendor in relation to the health care use cases and the poor system usability of EHR systems. (Bowman, 2013)
Likewise, it has been shown that the exchange of data still represents a major challenge due to the EHR systems limitations to exchange data, high subscription rates for data exchange and lack of harmonization. (Gold & McLaughlin, 2016)  Adding to the challenge in exchanging data, the vendor lack of knowledge of the business rules of the health care systems and lack of anticipation for Stage 3 has increased the reluctance to adopt EHR systems.  It has been argued that the design and development of EHR systems require a more comprehensive involvement from the vendors and stakeholders. (Ratwani, Faibanks, Hettinger, & Benda, 2015)
 Moreover, there are still a number of unresolved issues around how to implement the data exchange of health care information.  Some of these issues are related to patient ownership of information; the standard for data exchange; and, security and privacy concerns. (Gunter & Terry, 2005)  There are still many technical difficulties to overcome, mostly arising from the complexity of harmonizing data over different types of practices and the difficulty on the implementation of the EHR into a clinical setting.
The creation of a number of monetary stimulus and the modification of the requirements for Stage 1 and 2 had improved the speed of adoption.  Nonetheless, health care institutions are still facing some problems for successfully going through the attestation process of the “meaningful use”. (Adler-Milstein & RS, 2013)  As a result, the Centers of Medicare & Medicaid Services has made modifications to requirements and has extended the deadline for “meaningful use” attestation process. (Centers for Medicare & Medicaid Services, 2015)  The changes on the requirements and deadlines are indicators that this process requires the constant collaboration of health care providers, organizations, and stakeholders in order to have more suitable requirements and a more realistic timeline.
Currently, it is difficult to review the impact of the EHR systems on the Health Care systems due to the disparity of adoption and the lack of data exchange.  The lack of a broader implementation of Stage 2 and 3 prevent us from making an assessment of the key feature of the EHR.  It is important to make more research on the prevalence of risks on the implementation of EHR systems and associated impact that is related to loss of data integrity, patient safety and quality of care. (Bowman, 2013)
Conclusion
The Electronic Health Record (EHR) is a digitalized collection of data generated with the main purpose of exchanging data and improving quality care.  The improvement of health care has been the triggering cause for a number of rulings and policies, such as HIPAA.  As a result, different administrations have been promoting a number of economic stimulus with the main purpose of reaching the “meaningful use” status of the EHR for all health care systems.
Nevertheless, this implementation has faced a number of challenges that include regulations/policies, doctor-patient relationship and infrastructure challenges. As a result, there has been modification to the requirements and timelines for “meaningful use” attestation.  The modification in the requirements had helped to increase the speed to adopt and implement the EHR, except, that some small practices and clinical specialties still face the challenge to adapt the EHR to their specialized workflow scenarios. (Friedman, & others, 2013)
Due to the slow adoption of the EHR and the lack of interoperability, health care systems have been struggling to reach the advanced clinical processes and health information exchange which is merely the second stage of the “meaningful use” definition.  In other words, the key feature of interoperability between different health care systems has not been achieved yet.
There had been numerous reports demonstrating that EHR has already incremented the quality of care. (Jarvis, & others, 2013) (Shekelle, Morton, & Keeler, 2006)  Even more, some health care systems have found an improvement on their workflows thanks to the adoption of the EHR.  We can say that at institution level EHR systems have had a positive impact but on the population level the impact is not known due to the lack of data interoperability.  On the other hand, there is still need to review the impact of the risks and associated issues that the implementation and use of the EHR brings to the health care systems.
In summary, we are still not certain on how the EHR will finally impact health care at individual, health institutions and population levels due to the fact that health care systems have not even reached the Stage 2 “meaningful use” status.  Even more, there is need to research more systematically the impact on the rise of iatrogenic events that are related to the use of EHR systems.
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