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Stage 7 Complete EMR; CCD transactions to share data; Data warehousing feeding outcomes reports, 

quality assurance, and business intelligence; Data continuity with ED, ambulatory, OP

Stage 6 Physician documentation interaction with full CDSS (structured templates related to clinical 

protocols trigger variance & compliance alerts), full R-PACS AND Closed loop medication 

administration 

Stage 5 Closed loop medication administration 

OR

full R-PACS

Stage 4 CPOE in at least one clinical service area and/or for medication (i.e. e-Prescribing); may have 

Clinical Decision Support  based on clinical protocols

Stage 3 Nursing/clinical documentation (flow sheets); may have CDS for error checking during order entry

and/or PACS available outside Radiology

Stage 2 Clinical Data Repository (CDR) / Electronic Patient Record or Clinical Data Warehouse;

may have Controlled Medical Vocabulary, Clinical Decision Support (CDS) for rudimentary 

conflict checking, Document Imaging and health information exchange (HIE) capability

Stage 1 Ancillaries ïLab, Radiology, Pharmacy ïAll Installed OR processing LIS, RIS, PHIS data output 

online from external service providers

Stage 0 All Three Ancillaries (LIS, RIS, PHIS) Not Installed  OR Not processing Lab, Radiology, 

Pharmacy data output online from external service providers

EMR Adoption Model Stages ï
Possible European Model



ÅLaboratory, Pharmacy, and Radiology IS are installed.

Stage 1 ïUS Model Requirements
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EMR Model Adjustments / 

Clarifications for Europe



ÅCIOs indicated that many hospitals donôt actually have a Pharmacy, Laboratory, 

or Radiology department.  The model needs to account for situations where the 

service is not provided in-house, but the function is still provided by an outside 

supplier.

Stage 1 ïCIO concerns for Adaptation in Europe
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Clarifications for Europe



ÅWe have added a status to the survey called ñService Not Provided in house.ò  

The model will be adjusted so that it accepts this status as qualifying for Stage 1 

provided results are delivered back to the hospital for online access.

Stage 1 ïProposed Solution for Adaptation in EU
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Å1) Data from major ancillary applications fed into Clinical Data Repository with 

physician access for retrieving and viewing results. 

Å2) The CDR contains:

a) controlled medical vocabulary, and

b) clinical decision support/rules engine (CDS) for rudimentary conflict 

checking.

Å3) Health Information Exchange capability 

Stage 2 ïUS Model Requirements

Evaluating IT Adoption in European Healthcare Systems

EMR Model Adjustments / 

Clarifications for Europe



Å1) CDR: It was explained that a hospital may not have a true CDR. They have all the 

functions of a CDR through sub-systems that work together like a CDR and may include a 

controlled medical vocabulary and clinical decision support. For example, it may also be a 

combination of medical document management and a clinical data warehouse linked together 

by a master patient index. 

Å2a) CDR with Controlled Medical Vocabulary: 

- A clear description for Controlled Medical Vocabulary should be provided 

- One of the CIOs felt that itôs not appropriate for this to be included in the EMRAM.  The CIO 

did not feel that itôs appropriate for organizations to pursue their own medical vocabulary 

unless it is part of a national initiative and theyôre implementing standards set by the national 

initiative.

Å2b) CDR with Clinical Decision Support: 

We define stage 2 as including a clinical decision support/rules engine (CDS) for rudimentary 

conflict checking. For one of the CIOs, it wasnôt clear how this differs from the CDS in Stages 

3, 4 and 6.

Stage 2 ïCIO concerns for Adaptation in Europe
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Å1) CDR: We recommend adjusting the algorithm so that Stage 2 is achieved if the hospital has either CDR, 

EPR or a Clinical Data Warehouse installed.  This will account for the use of sub-systems to achieve the 

functions of a CDR. 

Å2a) CDR with Controlled Medical Vocabulary (CMV): 

- We will edit the description to be more specific. A good definition is located here:  

http://healthinformatics.wikispaces.com/Controlled+Medical+Vocabularies+-+CMV. 

- We will define the term better and indicate that what we mean by a CMV is that it includes established 

standards like SNOMED, etc. that transfer results into a format that can be incorporated into the EMR as 

structured data.  In addition, a CMV is not required for Stage 2.  At times hospitals in Stage 2 may have CMV 

because they have an ancillary system with CMV functionality (e.g. Lab system with LOINC in the U.S.) that 

converts results into a standardized format for the EMR.  We will adjust the description to indicate that the 

CDR may have a CMV, but that itôs not required. 

Å2b) CDR with Clinical Decision Support: 

Differentiation of CDS in stage 2, 3, 4 and 6: In Stage 3 we say that clinical decision support is implemented to 

conduct error checking with order entry (i.e., drug/drug, drug/food, drug/lab conflict checking normally found in 

the pharmacy).  In Stage 4 we say that the hospital must have clinical decision support capabilities related to 

evidence based medicine protocols.  In Stage 6 we say that clinical decision support must provide guidance 

for all clinician activities related to protocols and outcomes in the form of variance and compliance alerts real 

time. 

Stage 2 ïProposed Solution for Adaptation in EU
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ÅNursing/Clinical Documentation (e.g. vital signs, flow sheets) is required. 

ÅThe first level of clinical decision support is implemented to conduct error 

checking with order entry (i.e., drug/drug, drug/food, drug/lab conflict checking 

normally found in the pharmacy).

ÅPACS access available outside radiology

Stage 3 ïUS Model Requirements
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ÅNo concerns or issues presented

Stage 3 ïCIO concerns for Adaptation in Europe
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ÅNo changes scheduled

Stage 3 ïProposed Solution for Adaptation in EU
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ÅComputerized Practitioner Order Entry (CPOE) for use by any clinician

Å2nd level of clinical decision support capabilities related to evidence based 

medicine protocols

Stage 4 ïUS Model Requirements
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ÅOne CIO voiced a concern that CPOE plays too prominent of a role in the model.  

The reasoning is that many hospitals do not have a Radiology or Pharmacy 

department.  In situations like this they will most likely not have a CPOE since itôs 

much harder to install CPOE between a hospital and an external provider than it is 

to install it within a hospital.  As a result, hospitals in situations such as this will 

have a difficult time progressing beyond Stage 3 even though they may have a 

good EMR that supports patient care workflows.

Stage 4 ïCIO concerns for Adaptation in Europe
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ÅItôs important to note that the model simply calls for some level of physician use 

of CPOE.  It does not define specific types of orders or require a fully penetrated 

CPOE.  Even if pharmacy, radiology, etc. are provided by an outside supplier, 

physicians should still be entering orders related to services within a hospital (e.g. 

operating room, emergency room, imaging modalities outside of a dedicated 

department, etc.).  We will edit the description of the stage to make it clear there is 

no required connection between the department and CPOE.

ÅWe have added e-Prescribing to the study and will adjust the algorithm to look at 

this application.  We recommend adding e-Prescribing to Stage 4 given that it is a 

form of CPOE.  We will make the requirement in Stage 4 CPOE for e-Prescribing.  

This will address the concern that many hospitals may not have a full blown 

CPOE.  By allowing e-Prescribing to fulfill the Stage 4 requirement, the hospitals 

are demonstrating they have the foundation for Stage 5.  

Stage 4 ïProposed Solution for Adaptation in EU
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ÅThe closed loop medication administration environment is fully implemented.

ÅThe eMAR (electronic medication administration record) and bar coding or other 

auto identification technology, such as radio frequency identification (RFID), are 

implemented and integrated with CPOE and pharmacy to maximize point of 

care patient safety processes for medication administration.

Ą both the patient and the medication need to be bar coded or have an RFID tag

Stage 5 ïUS Model Requirements
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Stage 5 - Closed Loop Medication
Administration

CPOE / e-

prescribing

Medication orders that pass 

CDSS flow to Pharmacy
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Nurse retrieves 
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patient
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Administration

eMAR

eMAR is updated and available for 

review and CDSS interactions

Pharmacy

optional



ÅCIOs indicated that in Europe the medications taken out of an Automated 

Dispensing Machine or other locations come in generic sized packets.  The Nurse 

will create the appropriate dose for each patient and document what the dose is 

and who it was given to in the EMR.  The medication itself is not bar coded or 

doesnôt have an RFID tag.  As a result medication verification at the bed side is 

done manually.

ÅCIOs brought up the fact that Stage 5 does not indicate how the data actually 

gets into the electronic medication administration record (EMAR).  The model 

assumes that if a hospital has an EMAR and is doing CPOE, then theyôre doing e-

Prescribing.  The CIOs feel that adding e-Prescribing as a requirement for Stage 5 

would more accurately reflect closed loop medication administration.  

Stage 5 ïCIO concerns for Adaptation in Europe
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