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Objective

This paper describes the issues and challenges to electronic data collection during field medical responses to hurricanes in the United States.
Background

In an effort to both better serve its patient population and inform decision makers during disasters, the National Disaster Management System (NDMS) developed the Emergency Medical Record (EMR) [1].   The EMR was first utilized for hurricane response by Emergency Support Function (ESF) 8 staff during Hurricanes Gustav and Ike in August and September 2008 [2].  Through electronic data collection and availability in the field, medical staff is able to view and evaluate near real-time location-wide patient data for EFS 8 decision support.  The EMR is not just a useful tool for responders, it also enhances situational awareness for headquarters’ staff.  Analyses of data from the EMR inform can also inform senior leadership’s operational and policy decisions before, during, and after an event.
Methods

During disaster response, electronic medical data is collected by ESF8 responders through the EMR platform, which includes laptop and held-held computers. The data under study were collected during patient registration, triage, treatment, and discharge.  The data were auto-uploaded to a central repository from servers residing at individual response locations every 20 minutes.  Within the repository they were merged with data from all other locations and then downloaded for analysis.  Select data fields were analyzed in order to determine whether the related decision points could be supported by the available data.  
Results
7,428 patient records were entered into the EMR during response to Hurricanes Gustav (n=3,466) and Ike (n=3,962). between August 30th and September 30th, 2008.  Of the ten variables from Hurricane Gustav under study, half (n=5) were missing more than 50% of their data.  Those five variables were weight (m=99%), secondary diagnosis (m=93%), area code (m=74%), zip code (m=71%), and primary diagnosis (m=52%).  For Hurricane Ike three variables were missing more than 50% of their data values. Those three variables were weight (m=83%), secondary diagnosis (m=84%), and area code (m=52%).  The most complete fields during both responses were 
discharge date (m=1%, 1%), complaint category (m=0.6%, 0.7%), age (m=0%, 0%) and chief complaint (m=0%, 0%) (See Figure 1). 
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Figure 1 – Graph of percent missing for selected variables during Hurricanes Gustav (green) and Hurricane Ike (yellow) response in August and September 2008.
Conclusions

The electronic medical record can be a useful tool for public health and medical surveillance during response.  The higher the rate of missing data, the less confidence data users have in making decisions based on the information that is available (See Figure 2). By requiring fields for EMR closeout, some missing data can be minimized.  However, that is only approach of many.  Perhaps as a result of just-in-time training given before movement into the field, Hurricane Ike records had lower rates of missing data than Hurricane Gustav records.  Changes in the collection interface to make it more user-friendly and team incentives could also help to minimize missing data. 
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Incoming date Augment supplies

Discharge date Increase/decrease staffing

Age Augment supplies

Incoming triage Adjust staffing mix

Incoming triage Augment supplies

Discharge triage Increase/decrease  staffing

Determine supply needs Chief complaint category Augment pharmacy caches

Incoming date Increase/decrease staffing

Incoming triage Return support to SLTTs

Special Medical Needs Shelter

Determine fill rate

Determine patient mix

Acute Care Facility

Determine load on hospital

Determine status of hurricane-

related injuries


Figure 2 – Table of selected data variables and their relation to response mission type, data objective, and decision points.

Through more thorough data collection, ground staff is able to better gain situational awareness on site and provide essential data for decision making to ESF-8 leadership.
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