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Introduction 

The purpose of this literature review is to research and review several European countries to document their 
progress and challenges in the adoption and deployment of Health Information Technology, specifically the 
Electronic Health Record and Computerized Physician Order Entry. 

 
 As the United States turns its attention to improve its own health care system and increasing the availability 
of health care, it becomes imperative to improve the quality of care while at the same time bringing down the costs 
that burden the current system. Health Information Technology can play a significant role in driving down costs and 
improving quality of care. To better understand the challenges and successes that lie ahead of the United States, it is 
important to look at a region that is roughly a decade ahead in terms of national commitment and implementation of 
an advanced Health Information Technology initiative. That region would be Europe. 

 According to an article by McGlynn in 2004, it is not necessarily how much a nation spends on health care 
but how the money is spent¹. For example, the United States underperforms in many health categories including life 
mortality, medical errors, and high out of pocket expenses². Many European countries, including France are ranked 
near the top according to the World Health Organization, yet spend less. The implementation of the electronic health 
record proposes several benefits that could address improving the quality of care, reduction in medical errors and 
lowering of costs. There are also public benefits of an electronic health record such as early detection of diseases 
that can affect the general population, and closer tracking of chronic diseases that are responsible for much of the 
high cost of health care³. The ability to have a true Health Information Exchange environment begins with the EHR.  

  In this study we found it challenging to compare each country in direct comparison to each other, but we 
did find enough information to come to some conclusions and lessons learned that the US can leverage. Health care 
improvement is an international challenge. Each country has its own unique set of variables such as how that 
particular country is set up politically and culturally, to the specifics of its health care system, such as the structure 
of the payer system, or the attitude and approach to personal privacy laws regarding information. The US system has 
its own set of unique characteristics. The challenge is to find enough valid information and come to some reasonable 
conclusions that transcend political boundaries. 

 This study looks at 4 countries (UK, Germany, Netherlands, and Denmark); each had its own beginnings 
earlier than 2005. It should also be noted that the European Union (EU) has had a regional action plan to improve 
Health IT. In 2004, the European Commission Action Plan stated that some of the regional objectives that the EU 
should promote and support included amongst other things the strengthening of the electronic health record, e-
prescribing, and to invest more in interoperability by 20084.  

 Interestingly Europe has adopted the US EMR Adoption Model to track the progress of Electronic Health 
Record adoption. However, they have made some enhancements to the model to better function in conjunction with 
the uniqueness of the European health care model5. For example, in the US Adoption Model, Stage 1 requires the 
Lab, Pharmacy, and Radiology IS to be installed. But in Europe many hospitals do not have those departments self-
contained in a hospital, so the adoption model states that as long as those functions which are provided by an outside 
vendor, have an IS installed, that is sufficient.  

 Computerized Physician Order Entry or CPOE is a considerable component in the exchange of health 
information as it allows clinicians to legally prescribe and electronically enter orders for medical care ranging from 
prescriptions to orders for medical tests from a primary care or community center to an integrated central electronic 
system. CPOE systems offer many benefits in that they have been found to prevent adverse events, avoid medical 
errors due to ambiguous handwriting or misspelled transcriptions, provide rapid order completion, as well as 
significant cost savings. Ultimately, it has been internationally recognized as leading to more timely and efficient 
care.  

Therefore, CPOE is an important technology that promises a significant role in health information 
exchange. However, CPOE systems are largely dependent on having an established Electronic Medical Record in 
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place as its success depends on its degree of integration to an IT platform and medication management systems6.  
While CPOE promises numerous benefits and many European countries hope for significant progress in CPOE 
implementation, the adoption of CPOE systems have had a slow growth rate in Europe due to initial and integration 
costs7. 

 However, with the higher adoption rates of health information exchange and EHRs the growth of CPOEs 
has also been directly impacted/encouraged. Therefore, despite the challenges, CPOE is an emerging market and is 
anticipated to grow 11.5% in Europe over the next seven years8. In 2010, the market for CPOE in Europe was worth 
$106 million and it is estimated to reach around $173.5 million by 2017 according to market research firm Frost & 
Sullivan. 

Methods 

In conducting our literature review, we searched Medline, PubMed, and other scientific search engines for 
terms such as “electronic health records,” health information exchange,” “computerized physician order entry,” 
“electronic medical records,” and “health technology” limiting the results to each of the specified countries 
discussed in this review. This enabled us to find various articles published in scientific journals, such as the 
Cambridge Journal, the New England Journal of Medicine, JAMA, and the International Journal of Medical 
Informatics, and study results regarding our topic of interest. In addition to published reviewed journal articles, 
surveys, relevant charts, and reports were also used to supplement our findings along with reported funded studies 
from reputable organizations, such as HIMSS, Accenture, Computer Science Corporation, the Commonwealth Fund 
and other international governmental HIT agencies. The sources reviewed spanned from 1995 to the present in order 
to keep the material as current as possible. Through these various data sources, we were able to garner an accurate 
representation of the state of Health IT, health information exchange, EHR, and CPOE adoption in the nations of 
interest. 

Results 

For the ease of comparison we’ve organized our literature review by each country in the European Union. 
We discussed the country’s plan for HIT adoption, its progression, challenges they face, benefits of HIT adoption, 
financial incentives, and the nation’s health system and also pulled in data for each nation’s eHealth Report Card.  

Over 50 pieces of literature from reputable sources provided surveys and charts comparing the nations one 
against the other in categories such as EHR Use by General Practioners, Health Information Exchange Strategies, 
CPOE Adoption Rate, EHR Use in Hospitals and other categories shown later in this paper. The studies consistently 
showed that European countries overall had a much higher adoption rate of EHR and CPOE with Denmark in the 
lead and the Netherlands close behind followed by the UK and Germany.   

Our research shows that the United States still lags behind, however, with the federal government mandate 
of the HITECH Act 2009, it is expected that there will be a significant increase of EHR and CPOE adoption in the 
U.S by the year 2015.   

 Finally, based on our research, we were able to confirm and agree with Dr. Blumenthal’s (et al) (the former 
National Coordinator for the Department of Health and Human Services) findings (2008) that the huge success of 
EHR adoption in Europe is due to several factors.  These factors include but are not limited to, financial and 
nonfinancial support, standard terminologies, billing mandates and peer pressure9.  We also determined that even 
though there is a high interest in adoption of health information technology, many nations are still struggling today 
to achieve this goal. 
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Progress Dashboard of Health Information Technology in selected European countries 

 

*Information to populate the dashboard was garnered from multiple resources including Accenture and AARP’s 
European Experiences with Health IT, Internet World Stats, etc. and A.K. Jha, et.al., “The Use of Health 
Information Technology in Seven Nations,” International Journal of Medical Informatics 77, no. 12 (2008): 848-854. 
And Jos Aarts and Ross Koppel, “Implementation of Computerized Physician Order Entry in Seven Countries,” 
Health Affairs, 28, no. 2(2009): 404-414. 
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I. United Kingdom 

UK e-Health Report Card * 

Population GDP 
Life 

Expectancy 
Annual Health 
Expenditures 

Health expenditures 
as  % of GDP 

Per Capita 
Health Spend Doctors 

61M $2.31T 79 yrs. $206B 8.40% $2,784.00 221/10,000 

Largest publicly provided health system offering health care free at the point of use to all UK citizens. The National 
Programme for IT, underway since 2004 aims to dramatically modernize the UK Health system through delivery of IT which 
supports single patients records available wherever, whenever, and to whoever needs them, subject to security constraints. 

 

Source Systems 

� Acute Integrated Systems >80% (Y) 

� Primary Care Integrated Systems >80% (G) 

Usage and Access 

� Systems Used for Clinical Decision Making (Y) 

� Patient access to records (R) 

National Integration and Sharing 

� National Electronic Health records and unique ID's (Y) 

� E-Health Infrastructure (G) 

� Agreed clinical coding and data transfer standards (G) 

� Tailored legislative and privacy frameworks (Y) 

� Clear political and clinical leadership (Y) 

G- Status of Green (on track and in place) 

Y- Status of Yellow (promising some progress) 

R- Status of Red (challenges not started) 

* Pulled directly from a report from Computer Science Corporation10, which researched several organizations to 
gather this information such as the World Health Organization (WHO) and present a summary dashboard 

Adoption of Electronic Health Record 

 The UK has a universal health care system called the National Health Service (NHS) where all citizens 
have health care coverage that is primarily free of charge. There are few cost sharing services, as most inpatient and 
outpatient, as well as prescriptions are covered. Financially, the NHS covers about 86% of all medical costs, and is 
funded by taxation11. General Practitioners are the primary gatekeepers to advanced services, as all citizens are 
required to see their assigned GP first before any other services can be rendered. With such a central control of 
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health care services in place, the pressures to contain costs and improve quality are typically high on the agenda for 
the NHS. 

 In 2000, the UK identified Health IT as a key component to improving health care through modernization. 
The national vision was dubbed “Connecting for Health” through the National Programme for IT (NPfIT) initiative. 
The vision was bold and had an objective to build a patient focused health care system12. The scope was described as  
“ . . . wider and more extensive than any ongoing or planned healthcare IT pro- gramme in the world, and it 
represents the largest single IT investment in the UK to date”13. One of the specific objectives included the 
promotion of the Electronic Health Record, and is defined as an NHS Care Records Service, and the promise of 
health information exchanging across the country through a top down approach and government financing model. 
Progress towards these objectives was slow as of 200614. 

 Government estimates for this effort were initially around $12B, but rose to roughly $24B for the 10 year 
effort. The Government does not expect the benefits to initially outweigh the costs, instead focusing on an improved 
health care system in general as an investment for the long term care and costs savings that will naturally occur over 
time15. 

 The UK does have a National Health ID for citizens called the NHS number. In the UK there is no explicit 
right to privacy, unlike many other countries16.  Instead, what the government does is communicate a guarantee 
(NHS Care Record Guarantee), stating that all patient information will be handled in a confidential and secure 
manner17. The UK enacted a Data Protection Act in 1998 that is the legal basis for this guarantee. And according to 
the AARP article, the Freedom of Information Act of 1998 allows people to access information disclosed and how 
that information was obtained. According to AARP, in 2002 the use of HIT by clinicians stood at 58%. 

 Unfortunately, as of the last few months, the UK has pulled the plug on this effort. The government had 
already invested roughly $12B and was not seeing the expected results, had many missed deadlines, and costs 
continued to rise. According to an article in HealthIT News in association with HIMSS in February of 2012, the root 
cause of the failure was the government led top down approach. This is an area US leaders in the field should be 
observing as part of lessons learned and best practices. The UK approach had the government selecting vendors, and 
trying to implement a one size fits all approach.  

Adoption of CPOE in Hospitals 

 Although the United Kingdom (UK) has had a fairly high adoption rate of EHRs and has been a leader in 
health technology innovation, its adoption of CPOE and electronic prescribing systems has been slow. In early 2007, 
it was reported that only three hospitals in England had whole-hospital electronic prescribing systems18. Similar 
results were also found in an article which surveyed 188 hospitals in the UK. In 2000, 89% of hospitals had no 
electronic prescribing system and of the 11% that did have a CPOE system in place, only 2% were fully electronic 
prescribing facilities19. This also remains consistent according to a survey conducted in 2004 that reported that only 
2.6% of hospitals have electronic prescribing20.  
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II. Germany 

German e-Health Report Card * 

Population GDP 
Life 

Expectancy 
Annual Health 
Expenditures 

Health expenditures 
as  % of GDP 

Per Capita 
Health Spend Doctors 

82.6M $2.8T 80 yrs. $273B 10.40% $3,328.00 344/10,000 
Health system funded by citizens and employers and the government. Patients have choice of care and private insurance is 
available. German citizens all have an insurance card required for hospital treatment. Some patient co-payment is often 
required. Upcoming e-Health initiatives include new e-Health cards, health portals and health exchanges. 

 

Source Systems 

� Acute Integrated Systems >80% (G) 

� Primary Care Integrated Systems >80% (Y) 

Usage and Access 

� Systems Used for Clinical Decision Making (Y) 

� Patient access to records (R) 

National Integration and Sharing 

� National Electronic Health records and unique ID's (Y) 

� E-Health Infrastructure (Y) 

� Agreed clinical coding and data transfer standards (Y) 

� Tailored legislative and privacy frameworks (Y) 

� Clear political and clinical leadership (R) 

G- Status of Green (on track and in place) 

Y- Status of Yellow (promising some progress) 

R- Status of Red (challenges not started) 

* Pulled directly from a report from Computer Science Corporation21, which researched several organizations to 
gather this information such as the World Health Organization (WHO) and present a summary dashboard 

Adoption of Electronic Health Record 

 Germany has probably the oldest government sponsored health care system in the western world. Having 
started the initiative under Chancellor Bismarck, it was the first country to look at health care as a primary right and 
service that its citizens should have. The German health care system makes it mandatory for it’s' citizens to have 
health insurance. If someone makes under $40,000 they are required to have statutory health insurance. Those that 
are wealthier can supplement the basic health insurance with their own private insurance company22. The 
government does not own any hospitals, providers, or payers. Most hospitals are public non-profit institutions. 
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However the German government does have health care regulation power, and this authority is seen most visibly in 
the regulation or pricing. The government sets the rates of services in health care. 

 With access to health care provided to virtually all of its citizens, and the prices charged for these services 
regulated, the result is a system under pressure to become more and more efficient. Hence the promise of what 
Germany calls e-Health. In this sense, Germany is not that unlike the US., in that it is a distributed system with no 
central point of data collection, and added redundancy23. Interestingly, some believe this is a weakness in the 
German system and point to the UK as a better model. However, as noted earlier in the UK literature, the recently 
failed experiment in the UK in trying to provide a centralized “top-down” approach to Health IT may cause some to 
rethink that notion. 

 As of 2005, the thinking was that the e-Health initiative would have to be built in segments over a period of 
time; much like the US is attempting to do now. With hospitals costs rising, and some hospitals closing24, there is 
added pressure to reduce costs and improve efficiency. The % of GDP spent on health care as of 2005 in Germany 
was 10.7%, which is still much lower than the US, but a bit higher than other EU countries. 

 In 2003, the government made it a priority to begin the rollout of the e-Card (eGK) for all patients and 
EHR's, as a way to improve HIE and encourage more use of EHR's. Although EHR's appear to be quite advanced in 
Germany due to the distributed health care system, they may not be as advanced in leveraging this information 
across regions, providers, etc. This new e-Card was supposed to resolve all those issues so that all 80 million 
German patients, doctors, and pharmacists could leverage the EHR. Financing for this new e-Card would be 
primarily born by the insurance companies as a mandate. As in many EU countries, the government feels that the 
insurance companies would feel the cost savings of improved efficiency in the system, and therefore should bear 
some of the financial burden. Providers also will bear some of the financial burden in an indirect fashion25. Instead 
of charging the physicians with the direct costs, the government will reimburse them with less money (1%) if the 
physician is not participating in an EHR. The extra money saved by the German government is then used to fund 
groups that support sharing of HIE. 

 Although most German PCP's have an EHR for patients, the adoption rate of a national EHR in hospitals 
across the country is lower than in other EU nations, yet still higher than the US. Germany sees this e-Card initiative 
as a way to promote and advance the EHR nationally. The more one studies EHR's and their usefulness, the more 
comes to the conclusion that en EHR is nothing more than a digital version of a paper based system unless it can be 
leveraged to share data across boundaries. Studying the German system is interesting in that although EHR's are in 
place in many PCP's, etc. the German government realizes that unless Health Information Exchange is encouraged 
to share this collected patient information on the EHR, it is not valuable. 

 The e-Card program is one way to encourage HIE, another is the e-Prescription initiative, another is the 
German government’s regulation that all hospitals send bills electronically to insurers, and eMDLetter. EMDLetter 
is a German government program to standardize messaging of EMR's between providers. 

 One of the barriers to EHR and e-Card adoption as a national effort is the health care system itself as 
currently structured. Much like the US, stakeholders in the current system, do not like change if it will not benefit 
them directly, at first. For example, in Germany, the physicians are reimbursed by Regional organizations and not 
directly by an insurer. If the e-Card and EHR system is put in place, the insurance companies will have better line of 
sight as to which physicians are providing better service and at a better cost than they currently do now. Therefore, 
the physicians may not like this additional line of sight provided to insurance companies and push back on adoption. 
Add that fact, to the fact that the initial benefits will go to the insurance companies, and one can see that physicians 
will need to be sold on the benefits before full implementation is seen. 

 Since Germany has a distributed health care system, it is not easy to implement an infrastructure to support 
any of the above initiatives, nor is it easy to implement standards by which the collected information can be 
exchanged. As the e-Card initiative gets rolled out, it will most likely occur in regional pilots, using the best 
practices from the most successful as building blocks. However, as challenging as this is, it may prove to be the one 
worth watching most. The US does not have centralized healthcare governance, it does not have an infrastructure 
specifically built for Health IT, it is a distributed system, where market and business pressures typically result in 
winners and losers that come out of competition and best of breed. This seems to be similar enough to the German 
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system to watch how they have success and failures, how standards that work rise to the top, and those that do not 
disappear, and learn from them. 

 Results seen to date as of 2007 were that the Program was 2 years behind schedule due primarily to several 
of the factors mentioned above. With that in mind, at a milestone checkpoint, the German government (National 
Ministry of Health) decided to take over the Program. There were 7 pilots underway regionally with approximately 
10,000 patients in each and E-Prescriptions were launched in 200826. 

 However, as of 2010, the Government suspended the Program due to cost over runs, and lack of progress. 
As mentioned above, as the implementation got closer, doctors in Germany not only pushed back against this new 
system, they took to the streets and marched aggressively against full implementation.  

 Lesson learned for the US might be that, just as in any corporate environment where large IT rollouts are 
planned and started under the best intentions, they do not work. They are just too large, too costly, too 
unmanageable, and struggle under the burden of top down infrastructure. The German health care system will use 
portions of the e-Card already in place at those regions, and will continue with their EHR usage, but full HIE is still 
down the road.  

Adoption of CPOE in Hospitals 

 Germany was also found to have few if any hospital-wide CPOE systems. An article in the International 
Journal of Medical Informatics suggests that less than 1% of hospitals have electronic clinical notes and less than 0.5% 
of hospitals use electronic prescribing27. Additionally, although the German lab systems support electronic lab 
results viewing, paper and fax are still the preferred means of communication results within the hospital28. Although 
reliable data was difficult to find and few data sources provided precise and well-defined results, it is compellingly 
suggested that electronic transmission to and from the pharmacy with CPOE is fairly uncommon in Germany with 
no hospital-wide direct linkages existing between medication ordering systems and pharmacies. Additionally, 
Germany has a more modest adoption of HIE and ePrescribing is not listed as a focus for the future.  

 

III. Netherlands 

Netherlands e-Health Report Card * 

Population GDP 
Life 

Expectancy 
Annual Health 
Expenditures 

Health expenditures 
as  % of GDP 

Per Capita 
Health Spend Doctors 

16.6M $595B 79 yrs. $56.5B 9.80% $3,837.00 329/10,000 
Universal health care system based entirely in tightly regulated private insurers, with co-payments. Patients have choice 
regarding plans and doctors, have capitation and fee for service payments. The Dutch are leaders in e-Health initiatives – the 
National Switch Point (LSP) enables nationwide e-exchange of patient data in a highly secure model. 

 

Source Systems 

� Acute Integrated Systems >80% (G) 

� Primary Care Integrated Systems >80% (G) 

Usage and Access 

� Systems Used for Clinical Decision Making (Y) 

� Patient access to records (G) 

National Integration and Sharing 
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� National Electronic Health records and unique ID's (G) 

� E-Health Infrastructure (G) 

� Agreed clinical coding and data transfer standards (Y) 

� Tailored legislative and privacy frameworks (G) 

� Clear political and clinical leadership (G) 

G- Status of Green (on track and in place) 

Y- Status of Yellow (promising some progress) 

R- Status of Red (challenges not started) 

* Pulled directly from a report from Computer Science Corporation29, which researched several organizations to 
gather this information such as the World Health Organization (WHO) and present a summary dashboard 

Adoption of Electronic Health Record 

 According to a 2008 study provided by the Commonwealth Fund, the adoption of EHRs by General 
Practitioners (GPs) in the Netherlands is approximately 98%.  Nearly all GPs use an EHR system to document 
progress notes and review laboratory results in an ambulatory setting30. It is important to note that this is a high 
percentage of adoption with minimal financial support from the Dutch government.  GPs are required to finance 
eHealth initiatives through their practice budget although the public budget does fund a small portion of initiative.  

Even though the use of an EHR for electronic documentation and viewing results shows high numbers, the country 
has not yet implemented health information exchange across the healthcare sector31. This is due in part to each 
healthcare sector having its own local EHR.  As the literature indicates, GPs, out-of-hours clinics, pharmacies, and 
hospitals all have their own EHR systems with different data structures and terminology standards making it 
difficult to share clinical patient data across the healthcare community32.  

 To help mitigate the issue, regional EHRs were developed to improve clinical communication between the 
disparate EHR systems, but were unsuccessful because of several reasons.  One main reason was the lack of 
standardized terminologies across each EHR system. In 2002, The Dutch ministry of Health delegated the task of 
designing and developing a nationwide EHR to the Nictiz (the National IT Institute for Healthcare in the 
Netherlands) organization. The Nictiz organization serves as the “national coordination point and knowledge centre 
for IT and innovation  in the healthcare sector” in the Netherlands33. The task was to produce one EHR solution for 
all patients, providers and healthcare stakeholders in the healthcare community.  

 The EHR solution would be a virtual EHR using a centralized services architecture where providers would 
continue to store and maintain their own patient data but would share and exchange data through the healthcare 
information broker (HIB) also known as AORTA.  AORTA is the Dutch national infrastructure using HL7 v3 
messaging and documents for information exchange. Only providers whose local EHR system is HL7 v3 compatible 
are able to particpate in the exchange of patient data between other providers, pharmacies and out-of-hours clinics34.  
Dutch hospitals have been progressing well in the participation of the eHealth initiative. More data suggests that 
there is a large focus on clinical data exchange between laboratories and GPs, pharmacies and GPs and hospitals and 
GPs with the expectation that these systems would be up and running by 200735.  In 2010, almost half of the Dutch 
GPs, out-of-hours clinics, pharmacies and hospitals were connected to the Dutch nationwide EHR.    

Adoption of CPOE in Hospitals 

 The Netherlands has one of the highest use rates of CPOE among the countries studied and was one of the 
earliest adopters of health information technology. The first report of a fully implemented CPOE system in the 
Netherlands dates from 200336 although some hospitals have used some form of electronic order entry much earlier37. 
In 2004, a published article compared CPOE implementation in two Dutch hospitals, one being an academic medical 
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center, the other a large, regional non-academic hospital. The study found that the introduction of CPOE in the 
university medical center failed while it was a success in the non-academic hospital38. The different outcomes 
suggests that both social and technical aspects are interrelated and are both influential in the organizational 
implementation of CPOE in the Netherlands. After these first reports, a 2009 article found that medication CPOE 
systems are implemented in 6 Academic Medical Centres (AMC) in the Netherlands while 12 non-AMCs have 
adopted CPOE39. It is roughly estimated that 20% of total hospitals in the Netherlands have adopted a system for the 
electronic exchange of prescriptions and its growth will only continue to accelerate as the country continues to seek 
significant progress in CPOE implementation40. 

 

IV. Denmark 

Denmark e-Health Report Card * 

Population GDP 
Life 

Expectancy 
Annual Health 
Expenditures 

Health expenditures 
as  % of GDP 

Per Capita 
Health Spend Doctors 

5.4M $213.6B 79 yrs. $23.6B 9.80% $3,512.00 360/10,000 
Predominantly a publicly funded healthcare system with few private hospitals and only 1 state run insurance. Fully integrated 
health and social services support the population. A leader in e-Health initiatives sundhed.dk – the national e-Health portal, a 
National Patient Registry, exchange of EMR's and improving integration between central and local providers. 

 

Source Systems 

� Acute Integrated Systems >80% (G) 

� Primary Care Integrated Systems >80% (G) 

Usage and Access 

� Systems Used for Clinical Decision Making (G) 

� Patient access to records (G) 

National Integration and Sharing 

� National Electronic Health records and unique ID's (G) 

� E-Health Infrastructure (G) 

� Agreed clinical coding and data transfer standards (Y) 

� Tailored legislative and privacy frameworks (G) 

� Clear political and clinical leadership (G) 

 

G- Status of Green (on track and in place) 

Y- Status of Yellow (promising some progress) 

R- Status of Red (challenges not started) 



Monica Yung, John Murphy, Melody Dungee  Page 11 
 

* Pulled directly from a report from Computer Science Corporation41, which researched several organizations to 
gather this information such as the World Health Organization (WHO) and present a summary dashboard 

Adoption of Electronic Health Record 

 Denmark is one of the leading nations in the European Union with its adoption of healthcare technology. It 
has a history of dedication for eHealth initiative dating back to 1996 with the development of the Electronic Patient 
Record42.  

 Despite the limited funding from the Danish government for HIT adoption, today nearly all of Denmark’s 
primary care physicians use an EHR with full clinical functionality43.  Full clinical functionality is the ability to 
electronically manage a patient’s problems, mediations, document progress notes, use an integrated clinical decision 
support tool, automatically generate patient reminders for preventive medicine, send and receive prescriptions, and 
so on44.  How has Denmark been able to achieve such great success with their adoption and use of an EHR? A 
research study from the Commonwealth Fund, March 201045 found that 98% of their primary care physicians (PCP) 
and other healthcare stakeholders use an EHR. The study lists the elements that contribute to their success: 1. All 
out- of -hours services use the same EHR as the primary care physicians; 2. PCPs and specialists are paid a small fee 
to electronically communicate with their patients; 3. They use over 60 standardized messages to send and receive 
clinical data across the sector; 4. Every Danish citizen has a unique patient identifier which is used for health and 
taxation. With all of the capabilities that EHR adoption and health information exchange offers, some of the more 
compelling reasons for the paramount success of Denmark’s healthcare technology adoption are provider 
competition and peer pressure.  Providers were considered to be “second rate” by the patient population if they were 
not using an EMR46. In 2004, PCPs were mandated to use health information technology although most already 
were.  In contrast, approximately half of Danish hospital beds use a full electronic health record but the goal is to 
have full coverage by the end of 201247.  

 The literature goes on to say that over 90% of clinical communications between the primary care sector and 
the secondary care sector is exchanged electronically. The Danish Health Data Network (DHDN) was established 
and maintained by MedCom, an organization developed in 1994 to facilitate the electronic clinical communications 
between different sectors in the healthcare community using standardized terminologies48.  Other factors 
contributing toward the success of Denmark’s health information exchange is the Danish National Health Portal, 
Sundhed.dk, which has been in place since 2003.  It is also funded by those same entities that funded MedCom49. 
According research, May 2006 (Gartner), the portal was developed by an IBM branch which promotes an easy to 
use portal application that encourages patients to be heavily involved in managing their healthcare.  It allows 
patients to renew prescriptions, view their medication lists and other data, book appointments with PCP and have 
electronic consultations with their providers50. Other literature states that the eHealth portal was is delivered through 
the DHDN provided safe connections for all healthcare users including PCPs, laboratories, pharmacies, and 
hospitals51. It also states that the DHDN extends across almost all healthcare sectors in Denmark which provides 
rapid and secure data transfer of clinical information to make more informed clinical decisions in the care of the 
patient. 

 As stated by the eHealth Strategies Report, October 201052, the Danish eHealth system is the frontrunner 
for having one of the most advanced uses of healthcare technology as compared to other European countries.  It is 
one of the leaders in the industry because of early adoption of EHR and health information exchange, its nationwide 
use of the eHealth portal for patient access to their records, and its standardized terminologies across the healthcare 
sector allowing for easy clinical communications for healthcare stakeholders in the care of their patients.  

 

Adoption of CPOE in Hospitals  

 It is suggested in the literature that Denmark has a high use rate of CPOE in hospitals but an exact rate of 
adoption could not be found. As of early 2004, 100% of all pharmacies used IT and communicated electronically 
with practitioners and hospitals53. Additionally, virtually all hospitals had laboratory information systems 
established54 which allows for electronic messages to be exchanged. This concept is evidenced by statistics reported 
by MedCom, which is a co-operative venture between authorities, organizations, and private firms for contributing 
to the development and quality assurance of electronic communication and information in the Danish healthcare 
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sector. According to their 2009 report, a large proportion of electronic messages are exchanged between hospitals 
and laboratories with the percentage of messages exchanged across the counties of Denmark by healthcare providers 
ranging from 70% to 99%55. Moreover, 80% of primary care providers in Denmark report being able to order 
medical tests electronically. This universal health IT adoption is heavily influenced by Danish government mandates, 
including making e-prescribing mandatory for primary care providers. Therefore, Denmark clearly leads the way in 
electronic exchange of clinical information between sectors and it is suggested that Denmark ranks high in hospitals’ 
use of CPOE.  

Summary 

In reviewing the literature and findings for each of the European countries we selected regarding the 
progress of Health IT and EHR (EMR) adoption in each, it appears that adoption has been slower than anticipated in 
most of the region. Only Denmark is experiencing considerable progress. One common theme according to the 
literature is cost overruns, push back from various stakeholders in adoption for one reason or another, and slow 
health information exchange progress. It appears that a centrally controlled top down approach has many flaws, and 
is inefficient. One size does not fit all in any industry, never mind an industry as disparate as the health care industry. 
And any change will be slow to adopt unless the physicians see a true benefit. When the benefits appear to go to the 
payers or the government, push back can be expected. One lesson learned that jumped out was in the case of 
Denmark, where although it is a much smaller country than the US, and the US could never imitate some of the 
successes of Denmark, the US could leverage the competition concept. In Denmark, a PCP is not viewed as efficient 
or successful unless they use an EHR and share that information. Much like any business, the consumer is deciding 
where to put their business. The more one reads the literature and observes the enormous costs and grand plans for 
infrastructure, the more one realizes that government can play a critical but limited role, one where they place 
incentives in the right places, especially for physicians and hospitals, but should stay out of the business regarding 
“how” things such as HIE can be accomplished. Allow the marketplace determine the winners. 

In evaluating the state of adoption of CPOE in various industrialized European countries, various literatures, 
including published articles, surveys, and other sources reveal that CPOE is still emerging. Although countries differ 
in the structure of their health care organization and their rates of EHR adoption, rates of CPOE adoption still 
remain fairly low internationally. This may be due to a variety of factors. Integrating new CPOE systems with 
existing hospital information systems is a tremendous and complex challenge in CPOE adoption56. However, the 
study of CPOE implementation at two hospitals in the Netherlands suggests that social and not only technical factors 
play a role in influencing CPOE adoption. The highest reported use rates of CPOE were found to be in the United 
States and the Netherlands though rates were still modest at 20% or less. A 2002 survey of hospitals in the US found 
that 9.6% of hospitals had a completely available CPOE system with 6.5% reporting partial availability57. Other 
more recent studies indicate fairly similar but improved results. In a 2008 review of health information technology, 
the US was reported to have a slightly higher adoption rate of CPOE than other studied countries with an adoption 
rate range of 5-10%58. A 2009 survey of CPOE adoption in seven countries reported the United States having an 
approximately 15% adoption rate for CPOE59 while another 2009 study found that CPOE for medications had been 
implemented in 17% of hospitals60. The CPOE adoption rate is perceived to be high in Denmark as evidenced by 
their nearly ubiquitous health information exchange though there is no specific data that reports precise rates. 
Additionally, the other countries studied, Germany and the United Kingdom, had few if any hospital wide CPOE 
systems. Although CPOE adoption is still low, all studied countries hope for significant progress in CPOE 
implementation and it is identified as a goal in most countries' HIE policy agenda. Interest in health information 
exchange is clearly of great international interest with each nation having its own level of investment, planning and 
efforts. Although there are various barriers, it is apparent that great strides and progress has been made both in the 
US and abroad. There still remains much work to be done but with the right resources, support, and standards 
implemented, the innumerable benefits of health information exchange can be reaped across the spectrum of 
healthcare around the world.   
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