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INTRODUCTION 

 

Early in 2750BC, the ancient Egyptians were the first ones in realize a surgery, and Romans designed medical 

tools like surgical needles and forceps and during modern ages medicine has evolved due new discoveries 

such antibiotics, shots (vaccines), organs transplant. 

However, Health Care industry has been surprisingly reluctant to adopt information technology (IT). While 

every other industry has computerized with pleasure since the 1980s, as a result, doctors are still using and 

working with pen and paper in all over the world.  

In fact, the first technological revolution in modern medicine started with the description of the structure of 

DNA by James Watson and Francis Crick 50 years ago; establishing in this way the fields of  molecular and 

cell biology that are the basis of the biotechnology industry. 

The second revolution was the sequencing of the human genome. This project was completed in April 2003, 

giving the ability to read nature's complete genetic blueprint for building a human being and also started to 

illuminate the origins of diseases. 

Nowadays the Health Care industry believes that a third revolution is the convergence of biology and 

engineering. But also is possible to appreciate the transformation in the Health Care Industry after the 

adoption of information technology, advanced materials, imaging, nanotechnology and sophisticated 

modeling and simulation.  

In the past Health Care has taken an overprotective posture, where physician have to have possess all type 

of knowledge and understanding regarding to patients and sickness, but this situation is not sustainable 

anymore and Digitization offers to link doctors to everything they need to know regarding their patients and 

also to other doctors who have treated similar disorders.   

The digitization of medical record, also called The Electronic Health Record (EHR), and the establishment of 

an intelligent network for sharing those records will enable many other big technological changes to be 

introduced. 
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ELECTRONIC HEALTH RECORD (EHR) 

 

2.1. DEFINITION  

 
Physicians have to create a record that will contain all the 
information and actions generated during meetings with patients 
and kept it in a safe place for further reviews and decisions 
making. Documentation is also necessary as an archival record of 
what happened in cases of dispute.  Usually, physicians dislike the 
task of documentation, because this activity distracts them from 
their primary task which is taking care of patients. Physicians also 
resent the duplication of effort required with documentation, as 
every medication that is written on a prescription pad, every lab 
test ordered, every x-ray ordered has to be re-written in the chart 
(folders) to maintain a good record. Communication between 
practitioners is difficult as in many cases the information 
collected is fragmented, frequently redundant and voluminous. 
Finally, physicians are constantly drowned with new information 
and have no tools to help them incorporate new techniques and treatments into their day-to-day activities, 
other than using their memories or having to carry around enormous files.  The electronic medical record 
(EMR) is the tool that promises to provide the platform from which new functionality and new and better 
services can be provided for patients. 
 
“The Electronic Health Record (EHR) is a longitudinal electronic record of patient health information 
generated by one or more encounters in any care delivery setting. Included in this information are patient 
demographics, progress notes, problems, medications, vital signs, past medical history, immunizations, 
laboratory data, and radiology reports. The EHR automates and streamlines the clinician's workflow. The 
EHR has the ability to generate a complete record of a clinic al patient encounter, as well as supporting 
other care-related activities directly or indirectly via interface—including evidence-based decision support, 
quality management, and outcomes reporting.” 1 

Although the concept was widely welcomed as a significant advance in medical practice, physicians did 

not adopt the use of EHR. In 1991, the Institute of Medicine, a highly respected think chamber in the US 
recommended that by the year 2000, every physician should be using computers in their practice to improve 

patient care and made policy recommendations on how to achieve that goal.2  
 
 

                                                           
1
 http://www.himss.org/ASP/topics_ehr.asp   

2  http://www.medrecinst.com/uploadedFiles/MRILibrary/StatusReport.pdf. 
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2.2. EVOLUTION OF ELECTRONIC HEALTH RECORD (EHR) 

 

The idea of recording patient information electronically instead of on paper began to appear in the 1960s. 

“By 1965, Summerfield and Empey reported that at least 73 hospitals and clinical information projects and 

28 projects for storage and retrieval of medical documents and other clinically-relevant information were 

underway.”3 

Many of today’s EHRs are based on the pioneering work for major government clinical care organizations.  

Notable early projects include:  

 COSTAR (the Computer Stored Ambulatory Record), Barnett, et al., developed Harvard, placed in the 

public domain in 1975 and implemented in hundreds of sites worldwide.  

 

 HELP (Health Evaluation through Logical Processing), Warner, et al., developed at Latter-Day Saints 

Hospital at the University of Utah (brought to market by the 3M Corporation). HELP is notable for its 

pioneering decision support features.  

 

 TMR (The Medical Record), Stead and Hammond, Duke University Medical Center.  

 

 THERESA, Walker, at Grady Memorial Hospital, Emory University, notable for its success in 

encouraging direct physician data entry.4  

 

 CHCS (Composite Health Care System), the Department of Defense’s (DoD) clinical care patient 

record system used worldwide.  

 

 DHCP (De-Centralized Hospital Computer Program), developed by the Veteran’s Administration and 

used nationwide.  

 

 TDS, developed by Lockheed in the 1960s and 1970s.  

 

The first EHR projects had important technical and programmatic issues, including non-standard 

vocabularies and system interfaces, which remain implementation challenges today. But they lead the way, 

and many of the ideas they pioneered (and some of the technology, such as the MUMPS language) are still 

used today.  

 

 

 

                                                           
3
 Richard Dick, Elaine B. Steen, and Don Detmer, editors, The Computer Based Patient Record: An Essential Technology 

for Health Care, Institute of Medicine, National Academy Press, 1997, p. 111.   
4
 Richard Dick, op cit, p. 112   
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2.3. ELECTRONIC HEALTH RECORD (EHR) SYSTEMS ARCHITECTURE 

 

Most of first EHR projects use and follow the system architecture described in the Figure 1 where each 

medical organization has a system to collect data from their specialty departments. Physicians must open 

each application to view specific data.   

 

  

FIGURE 1. System Architecture used during the implementation on the first EHR Projects. 

 
The main issues with this system architecture are: 

 Vendors of EHR Systems use different standards for vocabularies, user identification, and patient 

identification and there is not an integrated access to the system. 

 

 A clinical user would have to open a series of applications, log in, and then find the patient record 

within each application before seeing the patient’s complete record.  

 

 Electronic data gets faxed or printed and inserted into a paper record.  
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 If new results are available electronically, old results can be corrected, or new alerts (e.g., allergies) 

can be added, but the clinician on the units might not be notified unless they logged into the 

auxiliary system.  

 

 The disparate data cannot be aggregated into integrated displays, such as flow sheets for clinical 

analysis.  

 

An integrated architecture can be created to allow sharing of data across systems. Each system in Figure 2 

stores its own data locally. To share patient information, a system (or system user) must allow another 

system to access its files, or it must transmit a copy of the file to the other system. Once the file is identified 

for sharing, it can be integrated with other files, depending upon the level of interoperability between the 

integrating systems.  

The EHR in Figure 2 depicts the integration of healthcare data from a participating collection of systems for a 

single patient encounter. 

Figure 2. Integrated Architecture in a HER System. 

If a clinician has integrated access to the semantic content of the data, then the system will be able to show, 

for example, all cases in which patients were diagnosed with leucopenia integrated with all cases diagnosed 
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as “low white count” because the two could be coded as synonymous terms. The system could resolve many 

vocabulary variations that currently make it difficult to find or track cases across multiple investigators.  

In order to resolve the vocabulary variations, a structured vocabulary system must be used, and the data 

must be captured in such a way that the system can recognize the appropriate terms and place them in the 

proper context.  

The more structured the data coding demanded by the system, the more knowledge and discipline are 

required from the provider entering the data, and the more efforts within the organization are required to 

manage the structure and code vocabulary/nomenclature being used. 

 

ANALYSIS OF EHR USE IN USA 

3.1. CURRENT SITUATION. 

 

America spends some 16% of its GDP on health care, the largest share of any big country. A regular patient 

would certainly expect doctors in the world’s most technologically advanced country to have ready access to 

e-mail, and maybe also to sophisticated health information technologies (HIT) such as electronic health 

records.  

However, recent studies suggest that approximately 20-25% of all hospitals use EHRs, and 10-18% of doctors’ 

offices use EHR in America offer EHRs. Many other rich countries are doing better. Denmark has an 

electronic health (e-health) system to which nearly everyone is connected, and a way to track which drugs 

have been prescribed to whom, by whom and when.  

More impressively, parts of the developing world countries like India have already implemented EHR 

Systems, doing much better than richer countries like USA. India’s Apollo hospital has been using for years 

an advanced EHRs system, developed locally, that integrates back-office functions with the type of data 

about patients that doctors need to get. Apollo Health Street sells HIT software and services to American 

hospitals successfully.  

The RAND Corporation, which is a world leader in research, studied the potential benefits of digitalizing 

health systems in a 2005 report.  The research projected that: 

1. If 90% of hospitals and doctors in America start using EHR over 15 years, the health system could 

save around $77 billion per year from efficacy gains. 

 

2. If health-and-safety benefits are taken into account, the gains could double, saving about 6% of the 

$2.6 trillion that will be spent on health care in America this year. 
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Chart 1. Net Savings from Digitalization.5 

 

A second study published in the ARCHIVES OF INTERNAL MEDICINE compared a group of hospitals from 

Texas showed that hospitals that have adopted ERH Systems had 15% less deaths and 16% less 

complications, and lower costs as well than the other ones.  

In March 2009, Kaiser Permanente, which is an American health-care chain that has 8.6 million patients that 

receive integrated care, published evidence  that showed that adopting the use od EHR systems have cut 

visits per patient by an average of 26%, due the use of more e-mail and telephone consultations. And that 

saves money, time and increases efficiency, but patients seem to like it too. 

Therefore the American Congress approved on 2009 a giant fiscal-stimulus that includes $20 billion to create 

a national health-information network, including incentives for hospitals and doctors. This Act is called 

Health Information Technology for Economic and Clinical Health (HITECH) and offers $44.000 over five years 

per physician who accept Medicare patients. Furthermore, President Obama made the adoption of a 

national EHR system as a goal of his administration, and he made a pledge in 2009 that records will 

universally be recorded electronically by 2014.  . 

 

The American EHR reforms will be developed in three phases: 

1. Involve health-information exchanges to make sure that systems work together.  

                                                           
5
 http://www.economist.com/node/13438006 
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2. Adoption of EHRs. (which may run concurrently with the first) 

3. Involve the analysis of patient data to improve medical practice and drugs research. 

 

 

 

 

 

 

 

 

Chart 2.  HIT  Reform Phases 

3.2. ADVANTAGES AND DISADVANTAGES. 

 

ADVANTAGES 
 

 Electronic records take significantly less physical storage space than “hard copy” records. 
 

 Electronic records are easily transferable. When patients visit different specialists, it’s much easier to 
send electronic records from one office to another. 

 

 The likelihood of errors is reduced when electronic records are used. Records that are written illegibly 
are eliminated with the use of electronic data. 

 
 Instant access of all patient information for doctors during visits. 

 

 It has been estimated that 1 in 7 patients have been unnecessarily hospitalized when medical records 
were not available. 
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 Improved efficiencies and revenues from hospital visits. Returns will help offset costs to implement the 
system. 
 

 Patients are able to easily access their own records that are in an electronic format. 
 

 Electronic records may assist in the defense of doctors in the event of a malpractice claim. If the record 
is legible and easily understood, the facts of the case provide more solid proof. “It’s not what you did; 
it’s what you can prove you did.” 

 

 

DISADVANTAGES 
 

However, the widespread use of electronic health record systems has been limited by several barriers that 

include: 

 There are concerns about the privacy of a patient’s information. According to the Los Angeles Times, 
approximately 150 different people have access to at least part of a patient’s medical record during 
a hospitalization. 
 

  Cost is an issue for some doctors and hospitals. Doctors who have avoided using EHRs may have 
done so because of the high cost. In addition to the cost of implementing the EHR, there are costs 
associated with maintaining the system and training employees who use the system.  
 

  Technology is not perfect. Electronic systems can develop problems that lead to “crashes” and 
viruses. These problems can occur in the software, hardware and/or the network. 
 

  People make mistakes. Doctors, nurses, billing specialists and other folks who are inputting 
information in an EHR are prone to mistakes too. 
 

 EHRs are not standardized, nor are they centralized. Ideally, all healthcare providers (doctors, 
hospitals, labs, pharmacists, etc.) would be able to enter information from their electronic system 
on a patient’s central EHR. 

 

 Currently, this just is not the case. All systems are not compatible with one another and there is not 
an arrangement of a centralized EHR. 
 

 Security of the data is a factor. Medical records should never be altered. However, the possibility of 
changing files can occur, whether it is intentional or unintentional. 
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CONCLUSION. 

 

 

 

“EHR provides the essential infrastructure required to enable the adoption and effective use of new 

healthcare modalities and information management tools such as integrated care, evidenced-based 

medicine, computer-based decision support, care planning and pathways, and outcomes analysis” 6 

Even though the benefits of adopting EHR Systems are clear, there are still barriers to implement it in 

USA; yet other countries such as Norway, Sweden and Denmark have at least of 90% of health offices in 

the regions already automated and running EHR Systems.  

But the popularity of EHR systems is increasing little by little due the pressure that the President Obama 

is performing on the Health Care Industry to adopt and use EHR; but also this situation also reflects the 

continued development of medical technology. EHR Systems that are now available should make sure 

that information can be retrieved without problems and patient privacy is sealed. The design of 

electronic health record systems should be based mostly on patient requirements and public standards. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
6
 “Background and Overview of the Good Electronic Health Record.” Schloeffel, Peter, et al. Pag 2. 
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