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Introduction

As the study by Helen Harte indicates, it is very difficult to convince large numbers of patients in a veterans’ hospital to adopt new infection reduction practices, such as hand washing. This report suggests that, rather than focusing solely on providing patients with information about hand washing through broadcast methods such as pamphlets, a more effective approach to behavior change is to focus on relationships. This report presents a simulation illustrating how network mapping, metrics and analysis can be used so that behavior change efforts are targeted to a much smaller population and effectiveness is increased by engaging a small number of influential staff and others in working on behavior change with patients as part of their daily interactions.

Infection transmission in a hospital can be understood as a result of social networks that exist among patients as well as those that exist between staff and patients: transmission of infection occurs as patients touch each other, share cigarettes or drinking cups, or engage in other interactive behavior. By identifying these social networks, we can generate highly targeted strategies for lessening infection transmission. For example, some individuals have a very high level of contact with other patients while others seldom or never interact with their peers. If we can identify patients who are the most socially active, we can target behavior change efforts to this smaller number of individuals. If we also use network analysis to identify staff and others who are likely to have most influence with this group of patients, and provide opportunities and incentives for them to interact with patients in ways that result in increased hand washing, we can dramatically decrease infection transmission at a very low cost.

In this report, we describe a simulation we developed that illustrates the power of social network mapping to assist in infection transmission reduction efforts. This same process of network mapping and analysis, however, could be used with actual data from any hospital as part of an infection control process and the final section will discuss the application of this mapping process to hospital settings. 

Simulation Assumptions 

We assume that, in an acute care hospital for veterans that has 140 patients, approximately 55% of the patients are ambulatory.  Among those patients, a small percentage spend much of their time in the halls, patient rooms, and social areas, and in addition are highly social—stopping to visit and talk with many other patients. We entered data on a simulated set of patient interactions into recently-developed social network mapping software, called the Smart Network Analyzer.
 This software was designed to be very user friendly so that any hospital staff could use it with little training. Using simulated data, we generated the following social network maps and metrics. Ambulatory patients are shown in green, bedridden patients in blue.
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Map 1. Patient interactions

Analysis of Network Map and Metrics

Map 1 shows that most of the bedridden patients are not interacting with other patients, but that a small number of ambulatory patients are having some type of physical contact with as many as 10 other patients. The potential for the spread of infectious diseases through physical contact is represented by the set of nodes that are connected by lines (each line indicates an interaction that includes physical contact).  If any patient in the largest connected network (the group of individuals connected by lines in the center of the map) were infected, then that infection could be passed, first to those individuals the infected patient directly contacts; however, each of those patients could potentially pass that infection on to all of their contacts, until the entire network of connected individuals was infected. In this case, almost half of the patients are part of what we call the Field of Potential Infection, which could have disastrous results. 

To reduce transmission we can introduce behaviors, such as hand washing, that will fragment the transmission network so that the likelihood of infection transmission is greatly lessened. Network metrics generated by the SNA software enable us to target a small group of individuals with whom we can focus our behavior change efforts.  

Network Metrics

The metrics generated by the SNA software are based on traditional social network metrics that have been adapted to better measure human networks.  They include both individual and network-wide measures.

Awareness:  How likely is it that information will spread throughout the network? Who is most likely to be awareness of what is happening in the network?

Influence: Who do people look to? How likely is it that people can positively influence others?

Connectors: Who links people who would not otherwise be connected? How connected are parts of the network?

Resilience: How dependent is the network on a few people?

Integration: What is the overall network health?
Network metrics can enable us to pinpoint certain individuals whose highly interactive behavior means that they are disproportionately likely to spread disease. The metric Connector identifies those individuals who connect people who would not otherwise be connected.  The higher the score, the more integral role that individual plays in connecting the network. We used the simulated data to generate Connector scores for all the 140 patients.

                 Chart 1. Patients with the highest Connector score

	P3
	766

	P1
	589

	P17
	457

	P4
	346

	P5
	285

	P20
	178

	P6
	174

	P2
	173


The eight patients listed in Chart 1 have very high Connector scores (the average connector score for this network is only 32).  If we were able to focus solely on changing behaviors of these 8 patients so that they washed their hands when leaving and entering their room we could greatly diminish the potential spread of diseases.  The map on the following page shows how much smaller the Field of Potential Infection becomes when only these 8 patients (less than 6% of the patients!) change their behavior.  Being able to focus attempts to change behavior on a very small number of people makes such efforts much more doable—working with a small number of individuals takes less time than trying to change all patients’ behavior, and efforts can be more intensive.
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Map 2. Field of Potential Infection Transmission when 8 highly connected patients wash their hands

Using a Network Map to Identify Leaders to Initiate Change Strategies

Network maps and metrics can also be used to help identify those staff that are most likely to be able to effect this behavior change in patients. Researchers at the Seattle VA acute care hospital asked patients what would help them change their behavior. A sizable percentage mentioned that humor was very helpful in this respect. They also mentioned that they tended to listen to people in uniforms. Our simulation shows how this information can be used to identify individuals considered to be humorous or influential. We can also identify  those staff and volunteers who are likely to positively influence other staff and volunteers to engage in disease transmission reduction efforts with patients.

In the simulation, we ask those patients with high Connector scores to identify the individuals among housekeeping staff, escorts and volunteers that they felt had a sense of humor and then to identify those to whom they looked for advice.
 We also ask whom, among their peers, they looked to for direction.  The answers to these questions could be mapped, as shown in the simulation in Map 3.  
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Map 3. Network Map of Housekeeping (Black), Escorts (Red) and Volunteers (Pink). Those seen as having sense of humor shown as circles.  Those with the highest Integration scores are large circles.

Chart 2. Staff and Volunteers with the Highest Integration (Overall Leadership) scores

	V3
	65

	H1
	42

	H8
	40

	E4
	39


In our simulation, four of the staff and volunteers in the network have high Integration scores—a metric used to measure overall leadership roles that those individuals are likely to be able to play due to their network position. All four of the individuals listed in Chart 2 are also seen as having a sense of humor. These four could be brought together and empowered to develop behavior change strategies that they would implement with the 8 key patients. In addition, they are seen as Influential by most of the staff/volunteer network and would have considerable credibility in motivating the entire staff/volunteer network to work on positive behavior change with patients. 

Map 4 shows how this staff/volunteer group interfaces with the 8 highly interactive patients. Several of those key patients are also seen as having a sense of humor and would be useful in implementing a wider behavior change strategy. In addition, V3, a highly influential volunteer could be asked to play a more central role in the behavior change if he or she is also veteran (as is usually the case with volunteers) and willing to wear a uniform when encouraging patients to wash their hands.

[image: image4.jpg]L ®aigu e

XY

P V5 T

£
I




Map 4. Interface between key staff/volunteers and key patients.

Using Network Mapping and Analysis in a Hospital Setting

Of course, in acute care facilities, there is continual patient turnover and significant staff/volunteer turnover as well. How could hospitals use Network Mapping and Metrics to identify critical patients and staff/volunteers in such ever-changing situations?  

First, the simulation could be used with hospital leadership to increase their awareness of the usefulness of network approaches to reduce disease transmission. They could then initiate a hospital-wide or pilot network mapping project to reduce disease transmission.

In longterm facilities, where patient population is more stable than in an acute facility, observations could be made occasionally of patient interactions and tracked in a simple data collection spreadsheet. For acute facilities, staff could have simple checklists of behaviors that help them identify highly connected patients (patients moving throughout halls, rooms, and gathering spaces; patients talking to other patients, etc). These checklists could be tallied and fed into the software during the day, identifying key patients in the potential disease transmission network. As a result, a small number of individual patients could be targeted for immediate focused attention each day. 

Next, a network survey could be conducted among key patients that identified staff, volunteers and even patients who were seen as humorous or to whom patients looked for advice.  This would identify the individuals who would be most effective in working with key patients on behavior change, such as hand washing, to reduce disease transmission.  This group could meet with resource people who would help them experiment with behavior changing strategies and develop useful materials for them to use. For example, the group might come up with humorous stories that pointed out the seriousness of their potential role in disease transmission and/or humorous flyers that they would use to explain proper hand washing techniques in their informal interactions with key patients. 

In addition, showing staff network maps showing patient to patient and patient to staff relationships and the impact of these relationships on potential disease transmission is often enough to get them thinking about their work in new ways: they begin to notice the interactions among patients, and the impact their relationship building has on improving patient safety. 

Network analysis is a simple way to increase patient safety and, at the same time, lower the cost of interventions by helping staff become more strategic. An additional bonus is that it helps administration realize the important role of staff in housekeeping and escort positions play in patient safety and encourages them to support the innovative practices that staff in these roles can generate.

Report prepared by June Holley june@networkweaving.com  740-591-4705

For additional information, see www.nertworkweaving.com/html.june and www.networkweaving.com/blog
Also, for a paper on stages of network development, see www.orgnet.com/BuildingNetworks.pdf






� This software is available in its current beta format for use on projects that include modest fees for training in the mapping and analysis of networks.


� These groups were chosen simply because they often have more contact time with patients, especially ambulatory ones. The survey could be expanded to include nursing and other staff.





June Holley, Network Weaver                                                                                                      7

