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Executive Summary  
Given the billions of dollars invested during recent years in electronic medical record (EMR) technologies, 

there’s little wonder a steady chorus of voices has risen seeking evidence to clearly show the value of these 

investments.  Reports on the impact of EMRs appear in trade and consumer news outlets on a daily basis 

highlighting both positive and negative perspectives. 

The conflicting messages generated by these stories are, without a doubt, troubling on many fronts. Yet, upon 

closer analysis, it is understandable why the “evidence” cited has been so mixed. Thus far, evaluations of EMR 

adoption by hospitals reflect a variety of approaches in defining EMR capabilities and effectiveness, most of 

which are based on a limited sampling of healthcare organizations and restricted in the breadth of the data used 

to provide their conclusion. 

Recognizing these limitations, HIMSS Analytics, with clinical data and analytics support from Healthgrades, 

sought to scientifically measure the clinical benefits of EMR adoption. The initial findings are significant and 

compel continued effort to scientifically analyze and communicate the clinical benefits of the EMR. 
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Study Objective 
HIMSS Analytics and Healthgrades sought to answer specific questions: 

1. Is there a relationship between the level of adoption of electronic medical records and hospital 

performance? 

2. What aspect of that performance is related most strongly to the adoption? 

3. Are there certain clinical areas (defined by the Healthgrades mortality-based cohorts) where this 

relationship is stronger or weaker? 

4. What additional variables, if any are related to the adoption level? 

 

Methodology 
Background: 

The first step in this study was to ensure the clinical data from Healthgrades and the HIMSS Analytics data 

reflected the same time periods. As the research team was interested in a multi-year analysis, the years 2010 – 

2012 were selected. This period coincided with the most currently available data from the Centers for Medicare 

and Medicaid (CMS) at the time the study was initiated, and ensured consistency in the mortality calculations 

employed by Healthgrades. Once completed, the data sets were matched yielding EMR capability and clinical 

outcomes data on 4,583 U.S. hospitals. 

Clinical Outcomes: 

The clinical data and analytics for this project came from Healthgrades.  Using data from CMS on over 4,500 

acute care facilities, Healthgrades evaluates hospital quality across 32 different procedures and condition- 

based clinical groups.  Of these cohorts, mortality is evaluated as an outcome in 19 of these groups.  The 

clinical outcome evaluation included five risk -adjusted service line models developed by Healthgrades (cardiac, 

critical care, gastrointestinal, neuroscience, and pulmonary).  

For each cohort a multivariate logistic regression model is created to determine the probability of a patient 

death. The actual mortality and the predicted mortality rate are then calculated for each hospital and a statistical 

test is conducted to determine if each hospital performs better or worse than expected. For more information on 

the Healthgrades methodology defining the mortality cohorts see “Methodology: Mortality and Complication 

Outcomes” available at (http://www.healthgrades.com/quality/archived-reports). 

 

 

http://www.healthgrades.com/quality/archived-reports
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The following measures, calculated by cohort for each hospital were used for the analysis of EMR and clinical 

quality: 

- Actual mortality rate: This is calculated as the total number of mortalities divided by the total patient 

volume. 

- Predicted mortality rate: This is calculated as the number of mortalities predicted by the 

Healthgrades multivariate logistic regression model divided by the total patient volume. The 

predicted mortality is related to capture of patient level information and is driven by the 

documentation of co-morbidities which in the population are related to a patient’s risk of mortality. 

- z-score: This is a standardized statistical test which calculates the difference between the actual and 

predicted mortality rates, taking into account patient variability and volume. A higher z-score 

means better performance and lower risk adjusted mortality. 

EMR Capabilities: 

The HIMSS Analytics Electronic Medical Record Adoption Model (EMRAM)
SM

 was used to categorize a 

hospital’s adoption of EMR technologies. Leveraging the hospital IT inventory data captured in the HIMSS 

Analytics
®
 Database, HIMSS Analytics scores every hospital in the U.S. (>5,400) along an eight stage 

continuum from a paper-based environment (EMRAM Stage 0) to EMRAM Stage 7, in which paper charts are 

no longer used in the delivery of patient care. 

EMARM scores were converted to a binary indicator in order to streamline the analysis over the study’s three 

year period (2010-2012). As a result, hospitals in EMRAM Stages 0 – 2 were defined as having “low” EMR 

capabilities, while hospitals in EMRAM Stages 6 and 7 were considered to possess “high” EMR capabilities. 

The Healthgrades quality outcome measures (actual and predicted mortality rate and z-score) were utilized as 

dependent measures in a series of five service line level Multivariate Analyses of Covariance (MANCOVA). 

These models accounted for additional variation in performance and EMRAM stage with the inclusion of hospital 

volume, teaching status, and location (urban or rural). 

 

Preliminary Findings 
Results: 

The predicted mortality rate was significantly higher for the vast majority of conditions and procedures included 

in the analysis. Based on the Healthgrades methodology, increased predicted values suggest a higher level of 

patient documentation and better capture of patient comorbidities related to the likelihood of mortality. 

The only conditions/procedures in which the predicted mortality rate appeared to be unaffected by the EMRAM 

score were Coronary Artery Bypass Graft, Valve replacement, Pulmonary Embolism, and Neurosurgery. While 

the cause of this relationship was not immediately clear and certainly warrants further analysis, the findings do 

suggest that some cohorts may be better at leveraging the EMR to help document and communicate information 

about the patient to improve their care.  
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Conclusions: 

This study indicates that there is a relationship between the level of EMR adoption as measured by the EMRAM 

score, and a hospital’s performance as measured by predicted, actual rates of mortality and associated z-

scores. 

In all service lines evaluated, there was a statistical relationship between EMRAM scores and the Healthgrades 

quality outcomes measures studied. There was variation in the relationship seen between the three quality 

outcomes measures and EMRAM score (table 1). Observed relationships included, lower actual mortality rates 

in four cohorts, higher predicted rates in nine cohorts, marginally different actual and predicted rates which 

resulted in higher z-scores (better net performance) in three cohorts, and no difference in four cohorts.   

Two cohorts; sepsis and diabetic emergency treatment, resulted in unique findings:  

For sepsis treatment, high EMRAM scores were associated with increased actual mortality, as well as increased 

predicted rates. The net result was a statistically significant increase in z-score which suggests an overall 

improvement in risk adjusted mortality rates.  

For diabetic emergency treatment, high EMRAM scores were associated with decreased predicted rates, but no 

statistical change in actual rate or z-score. The result is essentially a net neutral effect.  

Variables that proved to be related to higher EMRAM scores included cohort volume, teaching status and 

hospital location.  In general, major teaching facilities and facilities in urban areas were more likely to have high 

EMRAM scores. However, the multivariate approach of this analysis controlled for the performance related 

effects of size, teaching status, and location. 
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Table 1: Statistical relationship difference between high and low EMRAM facilities by cohort    

Service Line Cohort 
Predicted 

mortality rate 
Actual 

mortality rate 
z-score* 

Cardiac 

CABG No Difference No Difference No Difference 

Valve replacement No Difference No Difference No Difference 

PCI Increase No Difference Increase 

Heart Attack Decrease Decrease Increase 

Heart Failure Increase No Difference Increase 

Pulmonary 

COPD No Difference No Difference Increase 

Pneumonia Increase No Difference Increase 

Neuroscience 

Stroke Increase No Difference Increase 

Neurosurgery No Difference No Difference No Difference 

Gastrointestinal 

Bowel Surgery Increase No Difference Increase 

GI Bleed No Difference No Difference Increase 

Pancreatitis Increase No Difference No Difference 

Esophageal / Stomach Surgery No Difference No Difference Increase 

Small Intestine Surgery Increase Decrease Increase 

Colorectal Surgery Increase No Difference Increase 

Critical Care 

Pulmonary Embolism No Difference No Difference No Difference 

Diabetic Emergency Decrease No Difference No Difference 

Sepsis Increase Increase Increase 

Respiratory Failure Increase Decrease Increase 

* An Increase in z-score indicates a lower rate of risk adjusted mortality.   
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Implications 

The findings of this seminal study are highly encouraging to those seeking evidence supportive of the clinical 

benefits of the EMR. Improvements in the predicted mortality rate indicate that hospitals with advanced EMR 

capabilities are able to capture more information about the patient. This improved data capture involving the 

patient’s co-morbidities and other risks allow clinicians to better manage patients seen in the hospital, resulting 

in more positive predicted clinical outcomes.   

That the relationship between EMR capabilities and decreased actually mortality rates was not universal, 

suggests other forces not considered in this study may be at play. Organizational culture and process issues 

come top of mind underscoring the argument that having advanced technologies in place is not necessarily 

synonymous with high quality patient care. Yet, these findings do support the argument that investments in a 

robust EMR infrastructure are conducive to yielding clinical benefits. Given the complex nature of this topic, 

further studies exploring the relationship between EMRAM scores and various clinical outcomes are warranted 

and will add greatly to the industry’s understanding of the clinical effectiveness of EMRs. 

The clinical data and analytical support that made this study possible was generously donated by 

Healthgrades. 

 

About HIMSS Analytics 

HIMSS Analytics collects, analyzes and distributes essential health IT data related to products, costs, metrics, 

trends and purchase decisions.  It delivers quality data and analytical expertise to healthcare delivery 

organizations, IT companies, governmental entities, financial, pharmaceutical and consulting companies. Visit 

www.himssanalytics.org. 

HIMSS Analytics is a part of HIMSS, a cause-based global enterprise that produces health IT thought 

leadership, education, events, market research and media services around the world. Founded in 1961, HIMSS 

encompasses more than 52,000 individuals, of which more than two-thirds work in healthcare provider, 

governmental and not-for-profit organizations across the globe, plus over 600 corporations and 250 not-for-profit 

partner organizations, that share the cause of transforming health and healthcare through the best use of 

IT.  HIMSS, headquartered in Chicago, serves the global health IT community with additional offices in the 

United States, Europe, and Asia. 
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