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EHRs for Clinical Research

You are working on a randomized, placebo-controlled, multi-site study on whether black cohosh reduces hot flashes in healthy peri- and post-menopausal women. You are considering collaborating with a large group practice in Minnesota that has 12 clinics and over 100 physicians. They are about to “go live” with an “electronic health record.” The physician leaders are extremely enthusiastic about how the EHR will make it a snap for them to identify eligible patients and send you the data you need. For the moment, you are reserving your enthusiasm.

1. 
How will you evaluate whether their EHR is going to help you with your study? What do you need to know about their EHR? About their adoption process? [4 points]

The very minimal definition of an EHR includes notes documentation either by direct entry (i.e. typing) or dictation, and viewing of basic data (e.g., demographics, problem list, labs, meds, etc.) Within each domain of functionality, the features can be basic (e.g., text-based display of lab results) to very advanced (dynamic graphs of lab trends). Many people would also add order entry to the core functionality of EHRs. Different EHRS have different functionality domains and features. Note that diagnoses can be captured in the problem list or in the billing functionality. It usually isn’t important whether the EHR can export de-identified patient data, because you will need full CHR clearance to the data anyways, and you can do the de-identification yourself (or store in a fully HIPAA-compliant data storage environment like MyResearch). Moreover, you may want to use some of the identifying information (e.g., gender) as covariates in your analysis. CCHIT used to be the main EHR certification body, but with the Recovery Act funding, there will iikely be a new certification entity/approach (see http://healthit.hhs.gov/portal/server.pt?open=512&objID=1153&parentname=CommunityPage&parentid=67&mode=2&in_hi_userid=11113&cached=true). 
For this study, you would want an EHR that captures patient gender and age (demographics), problem lists/diagnoses, notes (to look for symptoms of hot flashes), drugs prescribed (orders), and medication lists. Thus, viewing, documentation, and order entry are the most crucial EHR functionalities for you. The more coded the data is, the more reliable and useful it will be for research, but data coding is not an important part of CCHIT certification. You’ll have to check this out yourself. A patient-directed functionality might allow you to contact participants directly on study-related issues. 


Also, you would want to know where in the EHR adoption process the clinics are: i.e., whether the doctors are actually using the EHR or not. An unused EHR is not going to help your project.
2. Contrast the pros and cons for clinical research of EHRs that store their clinical data (e.g., diagnoses, interventions, procedures, clinical notes) using a) free text or b) ICD-9 or c) SNOMED-CT coding systems [3 points]

a) Free text: conveys the most subtlety, context, and detail of all aspects of clinical care. It does not constrain the physician to the limitations of any particular clinical vocabulary system. The downside is that free text is not computer interpretable, and it is not standardized. Thus, there is no guarantee that all relevant records pertaining to a concept (e.g., congestive heart failure) will be retrieved by keyword searching. 

b) ICD-9: a vocabulary originally designed to classify mortality data from death certificates, it is now predominantly used for billing purposes. As such, it does not do well at capturing signs, symptoms, and other clinical covariates, although it is reasonably good at capturing diseases (ICD-10CM and CPT are better for capturing procedures). ICD-9 codes are liable to be “gamed”, i.e., reflecting billing imperatives more than representing clinical reality. The benefit of ICD-9 is that is free (developed and copyrighted by the World Health Organization) and very widely used. The rest of the world has moved on to using ICD-10CM but much of the US is still using ICD-9.

c) SNOMED: A vocabulary originally designed for pathology, SNOMED has become the de facto gold standard standardized vocabulary for clinical representation, such as for the EHR. Even so, with over 364,000 terms, it is still not rich enough to capture all the clinical concepts found in the average medical record, and thus may still be insufficient for clinical research purposes. SNOMED is now owned and run by an international organization (International Health Terminology Standards Development Organization), and is free to the US through a country-wide site license. SNOMED has been free in the US only since 2003 (used to cost ~$50,000 per site), so there are still no large-scale approaches yet for how to help clinicians actually use SNOMED to code a clinical encounter.
3. While you are considering whether to include the Minnesota clinics in your study, their EHR physician champion calls you up with “great news.” They have just signed a contract to develop a clinical data repository that will pool the data from all 12 sites. How does this development influence your decision to include this practice? How might their data repository help (or not help) you to conduct your study? [3 points]

Without more detail about their data warehouse, you can only say that this site’s data warehouse may make your study much easier to do. How useful the Minnesota clinics’ data warehouse will be for your project depends critically on what’s in the data warehouse and how often it is updated. Also, health information technology projects are notoriously problematic, so you shouldn’t count on a fully functioning data warehouse anytime soon for your ongoing project. 

A data warehouse is a large-scale database that contains enterprise-level data for ad hoc historical queries. Its data almost always comes from legacy systems — often very many legacy systems — from across the enterprise, including practice management and EHR systems and lab, xray, etc. databases. There is no restriction on the type of data that a data warehouse can hold. The data in a data warehouse usually includes a subset of the data in the legacy systems (e.g., only the admission Cr, not all of them) plus aggregated and summary data that is calculated from legacy system data (e.g., average length of stay for a service). The frequency with which data is uploaded to the data warehouse varies from every day to much less frequent. 


A data warehouse is easier to query than multiple legacy systems because all the database interfacing and data cleaning and integration has already been done for you. Also, data warehouses often store pre-computed enterprise level data that is commonly used for quality improvement and research (charges by discharge diagnoses, admission rates by service, etc). However, a data warehouse is only as good as the data that it has been fed, and only as good and as efficient as the data schema it was designed with. From a systems management viewpoint, it is better for researchers to query a data warehouse rather than an EHR in order not to add to the user load on real-time clinical care systems. 

Data warehouses are useful for quality improvement, outcomes research, and business decision-making. However, some clinical research questions are far better answered using the EHR. For example, correlation of cancer support group participation and functional status in individual patients most likely requires access to the narrative portion of the EHR, which is usually not ent to a data warehouse. Thus, a data warehouse is more convenient and efficient for some kinds of research, but not for all kinds. The relative ease of using a data warehouse or an EHR for research depends on the research question, the scope and quality of the data warehouse, and the scope and functionality of the EHR. 




