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Section 2.1 Utilize – Implement

Vocabulary
Use this tool is to review how data are stored in a computer, the nature of the data that must be collected so the data may be processed by the computer, and the importance of planning for the use of standard vocabularies.
Databases
Today, computers generally use a relational database to hold data for processing. A database is a collection of tables, set up to collect specific data. A relational database allows tables to relate to one another in order to reduce redundancy in data, which slows down data processing and potentially introduces errors if the same data recorded in more than one table is not precisely the same. For example, in one table Suzie Jones could be recorded as Suzie Jones; in another Jones, Suzie; and in yet another Susan Jones. The computer will not treat these entries as the same person, unless a program is written to map the name variations. A relational database overcomes this issue because it records patient names, and other data, once and then all other data entered for a patient must tie to the patient name table.

Nature of Data

Unstructured data are not able to be processed by the computer. A narrative note, scanned image of a discharge summary, or email message can be held in a computer, but their contents cannot be processed because the data within them are not discrete/structured. Unstructured data cannot be used for clinical decision support, pulled for reporting purposes, or analyzed in other ways to improve patient quality of care.
Discrete data. For electronic health records (EHRs) to provide the greatest value, data entered must be in discrete form, also referred to as structured form. This enables the computer to pull or process individual pieces of data, such as comparing a patient’s allergy to the drug being ordered. The computer must be able to take the data and relate it to proper places within its database structure so the data can be useful for multiple purposes. 
Mechanisms for collecting discrete data must be constructed in a computer system. Usually templates are used with various checkboxes, dropdown menus, and other tools to collect discrete data. The data to be collected in discrete form is often the subject of much debate in clinical information systems—largely because collecting discrete data is a very different process than what most clinician users are accustomed to. Most clinicians are used to writing notes; but now, the computer application requires templates to be completed. Discrete data collection can frustrate clinicians because they tend to think in a heuristic manner—putting data together in their minds to generate information for themselves. They want to record the resulting information, but the computer needs the raw data. As a compromise, many computer applications have been set up to (1) generate narrative from the discrete data for greater readability and context for the clinician user, and/or (2) provide comment areas where narrative can be recorded, ideally only as a supplement and not a replacement for the application’s discrete data collection requirements.

Values, variables, and tables are terms frequently used as templates are built, data dictionaries maintained, and vocabularies selected and used to assure consistent meaning in information systems. When setting up a database, vendors structure a table of multiple variables for which you enter values. In the example below, the table records the clinic name, clinic address, and clinic telephone number—the variables—for all the clinic sites included in your community. Once you enter the names, addresses, and telephone numbers, you are entering values.
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Standard Vocabularies

One other set of terms associated with data to be entered into information system applications are those associated with the type of values to be entered. These terms include:

· Codes are representations of terms that can be more easily processed by a computer. We are all familiar with ICD and CPT codes, which represent diagnoses and procedures respectively. Many other code sets/groups of related codes (e.g., coded data to be included on a claim) are available and widely used in computers.

· Vocabularies, also called terminologies or nomenclatures, are the sets of terms that form the language used to communicate. These terms may have codes assigned to them or not. In some cases, the terms are displayed to the user and the codes are used by the computer and never seen by the user, present only to aid processing. Vocabularies may be proprietary or standard, and may be controlled or uncontrolled.

· Proprietary vocabularies are developed and owned by the vendor for use exclusively in their product. In the past, most EHR and health information technology (HIT) systems were designed by vendors using a proprietary vocabulary. Health care delivery organizations may also have created proprietary vocabularies for their own use, perhaps only internally, or with others who may be contributing to a centralized set of data (e.g., a registry/data warehouse).

· Standard vocabularies provide semantic interoperability so multiple systems can share data that have the same meaning. Today, many EHR and HIT systems are being designed with standard vocabularies to help achieve semantic interoperability with other systems. For example, if you receive lab results from a reference lab, the results should have the same meaning for you when you receive them in your EHR as they do in the reference lab’s information system because both systems use a standard vocabulary to describe lab results.

· Controlled vocabulary is when your organization uses a vocabulary consistently throughout its applications and does not allow synonyms to be used in place of the terms in the vocabulary. Although a standard vocabulary should be considered controlled, non-standard data elements could find their way into usage. Unfortunately in some cases, users attempt to add, delete, or change the meaning of terms in standard vocabularies and then wonder why their systems don’t work as they should.
· Classification is a grouping of terms, often where the terms are coded. ICD is an example of a classification, where each diagnosis code actually represents a set of similar concepts rather than one very unique concept. 
Types of Standard Vocabularies

Several hundred vocabularies, many for very specific focuses, exist. The most commonly used standard vocabularies in EHR and other HIT are summarized below. As you conduct vendor selection and plan for implementation, become familiar with the attributes of these vocabularies.

The following four vocabularies are the primary vocabularies recommended by the federal government for inclusion in EHRs:

· SNOMED CT – Formerly the Systematized Nomenclature of Medicine, developed by the College of American Pathologists, SNOMED Clinical Terms (SNOMED CT) today has become an international vocabulary, managed by the International Health Terminology Standards Development Organisation, based in Copenhagen, Denmark. On its Web site (www.snomed.org), SNOMED CT is described as “a dynamic, scientifically validated clinical health care terminology and infrastructure that makes health care knowledge more usable and accessible. It provides a common language that enables a consistent way of capturing, sharing, and aggregating health data across specialties and sites of care.” SNOMED CT is incredibly rich, covering nearly 500,000 clinical concepts with unique meanings and formal logic-based definitions. The concepts are created through over 1.5 million semantic relationships using over 1 million English language descriptions or synonyms. Although clinician users of SNOMED CT may find it almost too granular, too precise for their use, because it has been so extensively mapped to other terminologies (including ICD, CPT, all of the nursing vocabularies, etc.) makes it a prime candidate for the underpinnings of an EHR. Its structured codification of clinical activity is the foundation of many emerging applications in medical error reduction, clinical decision support, cost management, and outcomes analysis. The federal government has obtained a perpetual license for organizations in the US to use the vocabulary at no charge. The license does not include various tools to help use SNOMED CT, but many EHR vendors create their own tools as part of their applications.
· LOINC (Logical Observations Identifiers Names and Codes) vocabulary is becoming very important for supplementing SNOMED CT usage (and is currently in the process of being harmonized/developed to work with SNOMED CT). The purpose of the LOINC database is intended to facilitate the exchange and pooling of results—such as blood hemoglobin, serum potassium, or vital signs, for clinical care, outcomes management, and research—by coding the result fields with universal identifiers/unique IDs for laboratory and other clinical observations. But currently, most laboratories and other diagnostic services use HL7 to send their results electronically from their reporting systems to their care systems. Most laboratories and other diagnostic care services identify tests in these messages by means of their internal and idiosyncratic code values. The care system cannot fully understand and properly file the results they receive unless they either adopt those codes—which is impossible if they receive results from multiple sources—or invest in mapping each sender’s code system to their internal code system. 

· UMDNS (Universal Medical Device Nomenclature System) is a product of ECRI, which is an independent nonprofit health services research agency. For nearly 40 years, ECRI has been recognized as one of the world’s most trusted organizations for unbiased, reliable information regarding health care technology, patient safety, health care risk and quality management, and health care environmental management. Its UMDNS has become an international standard relating to description of medical devices.

· RxNorm provides standard names for clinical drugs. The names include active ingredient, strength, and dose form (e.g., Acetaminophen 500 MG Oral Tablet [Tylenol]) and for medication route/dose form as administered to a patient. RxNorm links its drug names to many of the drug vocabularies commonly used in pharmacy management and drug interaction software, including those of First Databank, Gold Standard Alchemy, MediSpan, Micromedex, and Multum. By providing links between these vocabularies, RxNorm can mediate messages between systems not using the same software and vocabulary. RxNorm is maintained by the National Library of Medicine.

The following are other vocabularies and/or code sets frequently used in other information system applications in health care:

· NDC (National Drug Code) has long been the terminology used to support the exchange of packaged drug information. NDC is maintained by the US Food and Drug Administration (FDA) and developed with pharmaceutical manufacturers. It is used for warehousing and purchasing of drugs by pharmacies and is the terminology embedded in the NCPDP Telecommunications standards for the exchange of claims and benefits information with payers in the retail pharmacy industry. NDC is very suitable for pharmacies but not for clinical specification of drugs by prescribers, hence the development of RxNorm as a clinical drug nomenclature. 
· MEDCIN is a proprietary set of data elements developed by Medicomp Systems and sold as an intelligent database engine and software development kit (SDK) that enables application developers to license MEDCIN for use in their products. MEDCIN is widely regarded for its usefulness in describing symptoms, history, physical examination, tests, diagnoses, and therapy for the ambulatory encounter. Because a proprietary company owns and maintains the system and it is not an American National Standards Institute (ANSI) accredited standard, MEDCIN is not officially recognized by the federal government as a recommended standard for EHRs, although it recognizes its important contribution.

· A number of standard nursing vocabularies exist. Ensuring that standard nursing terms are included in nursing documentation applications ensures consistency and contributes to patient safety and quality of care. Nursing vocabularies support clinical decision support (CDS) systems for nursing and aid data exchange with internal and external systems. The following vocabularies should be the foundation for nursing documentation systems, as applicable.

· NANDA Nursing Diagnoses: Definitions and Classification, NANDA International (formerly North American Nursing Diagnosis Association) is a multi-axial taxonomy of nursing diagnoses.
· International Classification of Nursing Practice (ICNP) describes nursing phenomena, interventions, and outcomes for use across settings and countries.

· Nursing Interventions Classification (NIC) provides a comprehensive language describing treatments that nurses perform in all settings and specialties.

· Nursing Outcomes Classification (NOC), The University of Iowa, describes 14 categories of patient outcomes related to nursing care: physiologic, psychological, functional status, behavior, knowledge, symptom control, home maintenance, well-being, safety, goal attainment, patient satisfaction, frequency of service, readmission, and resolution of nursing diagnosis.

· Omaha System provides terms for organizing client problem statements, interventions, and outcomes for community health.

· Home Health Care Classification (HHCC) of Nursing Diagnoses and Interventions focuses primarily on diagnoses, interventions, and home health care components for use in the community.

· Perioperative Nursing Data Set (PNDS) is a standardized nursing vocabulary that addresses the perioperative patient experience from pre-admission until discharge.

Note that ICD (International Classification of Diseases) and CPT (Current Procedural Terminology) are considered important classifications and will continue to serve as systems for reporting and reimbursement in the US.
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For support using the toolkit

Stratis Health ( Health Information Technology Services

952-854-3306 ( info@stratishealth.org
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