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Objective

The objectives of this pilot study were: (1) To develop social networks of patients (Pt) and healthcare workers (HCW) interactions in the emergency department and (2) To analyze these networks using established techniques.
Background

While all Pt-HCW interactions are intended to benefit the patient, there are several unintended consequences such as transmission of infectious diseases from Pt to HCW and vice versa.  This has been shown to be of significance in respiratory diseases such as SARS and TB [1]. The recent novel H1N1 influenza pandemic has highlighted these fears and renewed a push for greater understanding of Pt-HCW interactions. Current limitations of studying these Pt-HCW social networks have been the lack of detailed interaction data [2].  Till now, these data were obtained by expensive and time-consuming manual observations. Recently, there have been attempts to automate these observations with limited success [3,4]. HCW in the emergency department (ED) are constantly at risk of known and unknown respiratory diseases, including seasonal and novel influenza.  This pilot study advances the field by developing detailed social networks of Pt-HCW interactions in the ED using a novel combination of existing informatics sources.
Methods

The setting was a large urban tertiary care pediatric ED in Salt Lake City.  Patients are tracked and monitored using a proprietary ED information system that time-stamps patient registration, triage, room entry and final disposition (either discharge, admission to hospital or death).  For HCW tracking, the ED employs an infrared badge and sensor system that records the location of HCW during their routine duties.  These two systems are stand-alone systems.  Data from both these systems were downloaded, analyzed and merged to determine the frequency and duration of HCW-Pt interactions. Social networks of Pt-HCW and HCW-HCW interactions were constructed using these merged data.  Social network analyses were performed to measure Pt-HCW interactions. Average path length is the average number of relations in the shortest possible walk from one node to the other node in the network. The clustering coefficient is the average of the densities of the neighborhoods of all the members of the network.
Results
Pt-HCW and HCW-HCW interactions in the ED during the month of March 2008 were analyzed. During this period, 1261 patients visited the ED and 87 HCW worked at least one shift. Each patient had contact with an average of three unique HCW (SD= 2) and each HCW had contact with an average of six patients per 12-hour shift (SD = 8). The average path length between a randomly selected Pt and HCW was 2.6; the clustering coefficient of 0.5. Selected HCW were highly connected to patients and other HCW. The pattern of Pt-HCW interactions corresponded to a small-world type of network. 
Conclusions

This pilot study has demonstrated the feasibility of developing detailed social networks of Pt-HCW interactions in the ED using existing informatics sources. These networks demonstrate small world properties and appear to be different from community social networks.
These data sources would be useful for contact tracing of HCW exposed to index patients with H1N1; (2) social network modeling could be used to simulate the effect of mitigation strategies such as prophylaxis and vaccination of HCW in the ED and engineering controls to decrease the transmission of influenza; (3) Provide a data stream for hospital and public health surveillance regarding exposures among HCW.
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