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         Module 4: Surveillance of Communicable Diseases

         
         
         
         
            
            
            Surveillance is an essential component of an effective infection prevention and
               control program (IPCP). This module discusses the use of surveillance programs in
               LTC facilities: steps that should be taken to design and conduct a surveillance
               program, methodologies that can be used to collect and present data, how to manage
               an outbreak, control measures that can be implemented to address gaps in performance
               or to control and halt an outbreak, and how to report findings.

            
            

         
         
         
         
   
      
         
         
         
         Section A: Basics of Surveillance and Surveillance
            Design

         
         
         
         
            
            
            
               After completing this section, learners will be able to:
               

            
            
            
            
               
               
               	
                  
                  
                  Understand the role of surveillance in infection prevention and control
                     (IPC).

                  
                  

               
               
               
               	
                  
                  
                  Design and evaluate a surveillance program.

                  
                  

               
               
               
               	
                  
                  
                  Collect and interpret surveillance data.

                  
                  

               
               
               
               	
                  
                  
                  Select and implement control measures based on surveillance data.

                  
                  

               
               
               
               	
                  
                  
                  Prepare for potential outbreaks.

                  
                  

               
               
               
               	
                  
                  
                  Report and disseminate surveillance findings to relevant stakeholders.

                  
                  

               
               
               
               	
                  
                  
                  Design a surveillance plan.

                  
                  

               
               
               
               	
                  
                  
                  Identify potential surveillance events.

                  
                  

               
               
               
               	
                  
                  
                  Prepare to evaluate the surveillance plan and program.

                  
                  

               
               

            
            
            
            This section begins with a discussion of the need for surveillance, together with
               its
               key principles and concepts. Then, the process of designing a surveillance plan is
               examined, and the elements consistently included in surveillance plans and their
               evaluation are discussed.

            
            

         
         
         
         
   
      
         
         
         
         Surveillance Importance and Principles

         
         
         
         
            
            
            
            Surveillance is traditionally defined as “the systematic and ongoing
               monitoring of healthcare-associated infections that occur within healthcare
               facilities.” However, it is important to note
                  that surveillance may also take place outside of healthcare
               facilities (such as public health departments), and may monitor issues beyond
               healthcare-associated infections (such as a given population, their risk factors,
               etc.). To observe steps or activities in the delivery of care and services or
               process measures, surveillance activities should cover residents, healthcare professionals
               (including contractors working in the facility), and visitors.

            
            
            
            Surveillance is an important aspect of an IP’s
               responsibilities. In many jurisdictions it is a regulatory requirement that a
               surveillance system is established and maintained, based on state and/or national
               standards of practice, the healthcare facility’s risk assessment, and the services
               the facility provides. 
               

            
            
            
            All surveillance programs should be based on sound
               epidemiological and statistical principles. Only with properly collected and
               analyzed data and information can the IP and their team hope to help improve the
               outcomes and quality of care at their facilities. It is for this reason that IPs
               should be familiar with the concepts of epidemiology, as
                  covered elsewhere.

            
            
            
            Surveillance is an iterative, ongoing
               responsibility of the infection prevention and control (IPC) program. After each
               round of surveillance and activities is done, the process begins again and is
               improved using feedback from the prior iterations. There may be new risks to be
               addressed or ones that are now well managed and are less of a priority.

            
            
            
            Consistency is important in surveillance. Using
               standardized definitions allows for comparability in internal and external
               benchmarking—for example, by ensuring that changes implemented previously have
               achieved or are leading to desired outcomes. By using standardized definitions,
               surveillance can benefit the wider medical community and improve public health,
               especially during a pandemic or epidemic. To ensure that the collection of
               information and the application of criteria are standardized, IPs are responsible
               for providing education about these practices to the personnel who perform
               surveillance activities.

            
            
            
            The data and information collected during
               surveillance are used to describe the incidence, trends, risk factors, and etiology
               of healthcare-associated infections (HAIs). They identify high-risk resident
               populations and can be used to identify outbreaks early. Surveillance programs can
               also be used to assess the impact of previous interventions and to improve resident
               outcomes and reduce adverse events through appropriate and targeted action
               plans.

            
            
            
            Surveillance is a critical
               component in the reduction of HAIs and is facilitated using infection control
               information system networks with standardized methods for collecting and reporting
               HAIs (e.g., in the U.S., the CDC administers the National Healthcare Safety Network
               [NHSN]).

            
            
            
            
               Key Point

               
                  
                  
                  Surveillance plays a critical role in
                     identifying outbreaks, pandemics, emerging infectious diseases,
                     multidrug-resistant organisms, and bioterrorist events so that infection
                     prevention measures can be instituted to contain the spread; it also helps in
                     establishing a baseline (endemic level).

                  
                  

            
            
            
            New surveillance methodologies have been developed
               to meet the changing needs of the healthcare environment. As healthcare practices
               have evolved and advanced,
               new diseases have emerged, antimicrobial resistance has increased, and the number
               of
               potential bioterrorism threats has risen, methods of surveillance have had to
               advance, develop, and evolve.

            
            

         
         
         
         
         
            
            
            Interdisciplinary Teams
               and Communication in Surveillance

            
            
            
            
               
               
               
               The first step of a successful and
                  effective surveillance program is for the IP to assemble an interdisciplinary team.
                  The team members should be drawn from throughout the facility’s departments:
                  administration, resident care services, medical staff, nursing, pharmacy, laboratory
                  services, quality assurance and performance improvement (QAPI), and information/data
                  management services. The broad range of expertise offered by interdisciplinary teams
                  ensures that the IP and their team can respond quickly to institute IPC measures
                  when necessary. By building a team that transcends departmental boundaries, the IP
                  can draw from a deeper well of experience and expertise than would otherwise be
                  possible, thereby improving the chances that the risk assessment and surveillance
                  program will address the correct events and issues.

               
               
               
               Surveillance programs in healthcare organizations
                  should be integrated to include infection prevention and control, performance
                  improvement, resident safety, emergency preparedness, and public health
                  activities.

               
               
               
               Effective surveillance requires IPs to be skilled
                  communicators and collaborators able to work with internal and external
                  stakeholders. Surveillance and risk assessment are inextricably linked, as each
                  informs the other. The surveillance team looks to the risk assessment to identify
                  infections, processes, and events that pose the greatest risk to residents, staff,
                  and visitors; the team then designs its surveillance program accordingly. Risk
                  assessments are addressed elsewhere.

               
               
               
               IPs should share surveillance findings with
                  frontline staff, facility leadership, and all other stakeholders involved in
                  infection prevention, risk assessment, and QAPI. This ensures that there is a broad
                  surveillance net, with informed individuals throughout the facility aware of any
                  risks that might arise. Indeed, frontline staff are often among the first to
                  identify clusters and outbreaks or unusual infections and diagnoses. Ensuring that
                  information about surveillance goals and objectives is shared with others therefore
                  enhances the IP’s surveillance efforts.

               
               
               
               
                  Key Point

                  
                     
                     
                     IPC surveillance is a collaborative exercise:
                        An IP does not, and should not, work alone. It is essential that they assemble
                        an interdisciplinary team with a broad range of relevant skills and
                        expertise.

                     
                     

               
               

            
            

         
         
         
         
            
            
            Identifying Goals and
               Objectives

            
            
            
            
               
               
               
               The goals and objectives of a surveillance program are
                  identified through a risk assessment. In order to prevent the spread of infectious
                  agents and organisms, the IP must understand the risk factors that facilitate
                  transmission in healthcare settings. 

               
               
               
               As addressed elsewhere,
                     risk assessment types include community-wide,
                  facility all-hazards, and IPC-specific. While the purpose of a risk assessment is
                  to
                  identify trends and interventions that will help prevent and control infections, it
                  is the surveillance program’s purpose to provide actionable information. In other
                  words, the goal of risk assessments is to identify what needs to be done in the
                  future to prevent or decrease the risk of infection and other adverse effects. The
                  surveillance plan should include details specific to the facility and the findings
                  of its risk assessment.

               
               
               
               Therefore, recognizing risk
                     factors helps determine the need for additional interventions if an infection is
                     identified in a resident or if colonized or infected patients are transferred to
                     an LTC facility. A full understanding of the potential risks allows an IP
                  to design a surveillance plan that captures information necessary for detecting
                  outbreaks and to translate these findings into control measures for mitigating the
                  transmission of infectious diseases. An understanding of core epidemiological
                  concepts and principles gives the IP the ability to present both reactive and
                  proactive recommendations.
                  

               
               
               
               
                  Key Point

                  
                     
                     
                     The primary goal for all surveillance programs
                        is to prevent and control HAIs and improve resident outcomes. Surveillance goals
                        and objectives are based on the findings in the facility’s risk assessments.

                     
                     
                     

               
               

            
            

         
         
         
         
            
            
            Surveillance Uses

            
            
            
            
               
               
               
               For decades, surveillance data have been used
                  successfully in a variety of healthcare settings to reduce infections (community and
                  healthcare-associated). By understanding the various ways surveillance can be used
                  at a given healthcare facility, an IP is better able to create a plan and a program
                  that can improve outcomes and reduce risks to the facility’s population.

               
               
               
               The purpose of surveillance is to portray the
                  ongoing patterns of infection occurrence and potential future spread to allow IPs
                  to
                  effectively apply appropriate investigation, control, and prevention measures.
                  Successful and effective surveillance is a cycle. Public and healthcare providers
                  collect information related to infections, illnesses, and other relevant conditions.
                  Depending on the data, this information is reported to local, regional, state, and
                  federal health departments. Data that is not shared externally is analyzed and
                  combined with feedback from health departments. The information is then shared with
                  relevant stakeholders, such as healthcare providers, who can act upon the data and
                  any accompanying recommendations.

               
               
               
               The purposes of surveillance can be roughly
                  separated into four categories: infection-related, facility-related,
                  regulatory/guidance, and public health—as shown in Exhibit 4-1.

               
               
               
               
               
                  Exhibit 4-1: Surveillance Uses
                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Category

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Uses

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Infection-Related

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Determine baseline/endemic
                                             rates of occurrence of an infection-related
                                             disease/event.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Detect and investigate
                                             clusters/outbreaks.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Detect and report notifiable
                                             diseases to health department.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Detect emerging infectious
                                             diseases and bioterrorist events.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Identify epidemiologically
                                             significant organisms/diseases
                                             (multiple-drug-resistant organisms [MDROs],
                                             tuberculosis).

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Assess effectiveness of
                                             prevention and control measures.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Monitor potential risk factors
                                             based on occurrence of adverse outcomes.

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Facility-Related

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Provide and gather information
                                             for HCP education.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Monitor personnel injuries and
                                             risk factors.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Provide and gather
                                             data/information for facility risk assessment.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Collect and share
                                             information/data on quality assurance and process
                                             improvement (QAPI) activities.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Observe and promote compliance
                                             with:

                                          
                                          
                                          
                                          
                                             
                                             	
                                                
                                                
                                                Standard and
                                                   transmission-based precautions.

                                                
                                                

                                             
                                             
                                             	
                                                
                                                
                                                Facility-specific practices,
                                                   such as hospital central line insertions or
                                                   sterilizer performance monitoring.

                                                
                                                

                                             

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Regulatory/Guidance

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Ensure compliance with
                                             recommendations/regulations (national, regional,
                                             large insurance payor requirements).

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Ensure compliance with
                                             reporting requirements.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Meet requirements of
                                             accrediting agencies.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Ensure that national public
                                             health guidance is followed.

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Public Health

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Enable prevention and control
                                             of community- and healthcare- associated
                                             infections.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Provide for contact
                                             tracing.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Guide public health policy and
                                             programs.

                                          
                                          

                                       

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               
               
               
               By identifying risk factors, implementing
                  reduction and control measures, and monitoring the effectiveness of interventions,
                  multiple healthcare settings have been able to use surveillance data to reduce the
                  occurrence of infections.

               
               
               
               Public health surveillance
                  traditionally focused on communicable diseases. However, new surveillance systems
                  have been developed to also track injuries, chronic diseases, genetic and birth
                  defects, occupational and potentially environment-related diseases, and health
                  behaviors.

               
               
               
               Note that surveillance may be
                  categorized as active or passive. Active
                     surveillance involves proactively seeking out information about specific
                  diseases or health events. This method requires proactive efforts by health
                  authorities, professionals, or researchers to collect data by contacting healthcare
                  providers, laboratories, or other sources. It often involves regular and systematic
                  data collection and reporting. Active surveillance supports timely and rapid data
                  collection and reporting. Active surveillance is resource-intensive. 

               
               
               
               Passive
                     surveillance relies on the routine reporting of cases without specific
                  efforts to actively gather information. It involves the submission of information
                  from healthcare providers, laboratories, or other reporting entities based on
                  established reporting systems. Although passive surveillance may be less
                  resource-intensive, due to its passive nature, there is a potential for delayed data
                  and reporting.

               
               

            
            

         
         
         
   
      
         
         
         
         Process for
            Creating a Surveillance Plan

         
         
         
         
            
            
            
            The surveillance plan and
                  its objectives must be integrated into the facility’s IPC program as a whole.
                  The findings from any surveillance program will, in turn, inform future
                  investigations and activities by the QAPI and risk assessment teams. For
                  example, the IP should collaborate with the QAPI team to ensure that the
                  surveillance program generates the information needed to implement meaningful
                  performance improvements.
               

            
            
            
            
               Key Point

               
                  
                  
                  An important prerequisite
                     to developing a facility- and population-appropriate
                     surveillance plan is for the IP to review the facility’s
                     risk assessments for the specific risks that have been
                     identified as priorities. This will direct surveillance
                     purpose, events to monitor, data to collect, etc.

                  
                  

            
            
            
            A surveillance plan is the set of protocols and guidelines that will
               direct surveillance activities. When designing a new surveillance plan or
               updating an existing one, an IP should follow a standardized framework to ensure
               that their plan fulfills the needs of their facility’s infection prevention
               program. This framework includes the following key steps:

            
            
            
            
               
               
               	
                  
                  
                  Select a methodology and purpose.

                  
                  

               
               
               
               	
                  
                  
                  Assess and define the population—residents,
                     HCP, and/or visitors. 

                  
                  

               
               
               
               	
                  
                  
                  Select events to monitor.

                  
                  

               
               
               
               	
                  
                  
                  Determine the time period. (The
                     observation period needs to be long enough to accumulate enough events for
                     the measurement to be valid.)

                  
                  

               
               
               
               	
                  
                  
                  Identify surveillance criteria (case
                     definitions).

                  
                  

               
               
               
               	
                  
                  
                  Identify data to be collected.

                  
                  

               
               
               
               	
                  
                  
                  Determine methods of data
                     analysis.

                  
                  

               
               
               
               	
                  
                  
                  Determine methods of data collection
                     and management.

                  
                  

               
               
               
               	
                  
                  
                  Design an interpretive report.

                  
                  

               
               
               
               	
                  
                  
                  Identify the recipients of the
                     report.

                  
                  

               
               
               
               	
                  
                  
                  Develop a written surveillance
                     plan.

                  
                  

               
               
               
               	
                  
                  
                  Evaluate the surveillance plan.

                  

               
               

            
            
            
            Each of these steps is discussed and
               referenced throughout this module, although not necessarily in order.

            
            

         
         
         
         
         
            
            
            Surveillance Event Examples

            
            
            
            
               
               
               
                  
                  
                  
                  
                     
                     
                        
                        
                           
                           
                           
                           
                           
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 Category

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Examples

                                 
                                 
                              

                           
                        
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 Outcome Events

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       HAIs with subsets for bloodstream, urinary tract,
                                          pneumonia, surgical site, conjunctivitis, upper respiratory tract, or
                                          local IV site infections

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Colonization/infection by specific organisms (e.g.,
                                          MDROs, C. difficile)

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Phlebitis related to peripheral intravascular
                                          therapy

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Pyrogenic reaction (produced by or producing fever or
                                          heat) or puss, redness, or swelling at dialysis vascular access site

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Sharps injuries and HCP exposures

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Tuberculosis test rates

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Influenza HCP and patientresident immunization rates

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Hepatitis B and C HCP immunization rates

                                       
                                       

                                    

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Process Events

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Compliance with standard precautions

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Compliance with transmissions-based precautions

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Central line insertion, maintenance, and removal

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Urinary catheter insertion, maintenance, and
                                          removal

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Safe injection and medication-handling practices

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Hand hygiene

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Instrument processing

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Sterilization quality assurance testing

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Personal protective equipment (PPE) use

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Cleaning and disinfection monitoring

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Communicable disease reporting

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Antimicrobial prescribing and administration

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Wound care practices

                                       
                                       

                                    

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Other Events

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Reportable diseases and conditions

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Communicable diseases among HCP

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Outbreaks

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Pandemics

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Bioterrorism attacks

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Results of quality assurance testing

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       MDRO-infected admissions

                                       
                                       

                                    

                                 
                                 
                              

                           
                        

                     

                  
                  

               

            
            

         
         
         
         
            
            
            Surveillance Plan Components and Evaluation

            
            
            
            
               
               
               
               A written
                  surveillance plan is an important component of any IPCP. The IP creates the plan,
                  with input from members of their IDT, and it is then incorporated into the LTC
                  facility’s overall IPCP. (Some organizations might also have it as a guidance
                  document.) With the plan documented in writing, the IP can keep stakeholders
                  informed of activities, goals, and objectives; a written plan also helps communicate
                  the decision-making rationale of the IP and their team and serves as a one-stop
                  location for all information pertaining to surveillance activities (methodologies,
                  data collection, case definitions, etc.).

               
               
               
               After identifying the events to be monitored, the IP will need to create a proper,
                  written surveillance plan. Surveillance plans often contain eight components.
                  Different facilities may use their own internal terminology and have a preferred
                  format (digital, print, etc.), but the eight common components of a surveillance
                  plan remain largely the same:

               
               
               
               
                  
                  
                  	
                     
                     
                     Facility
                           information. Basic information about the healthcare setting,
                        including the services provided and populations served. It is useful to
                        include information about the IP (e.g., contact details).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Purpose,
                           goals, and objectives. Identified based on the facility and
                        ICRAs.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Risk
                           assessment results. Identified based on the facility and ICRAs.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Events
                           monitored and criteria used. Information about the events/infections
                        that will be monitored, and the criteria used to select them.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Reasoning
                           behind event selection. A brief explanation of and justification for
                        the event selection.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Methodology. A description of the methodology that the surveillance
                        program is going to follow, including data collection methods.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Applicable
                           mandatory reporting requirements (local, state, federal). Details
                        and information on all local, state, and federal reporting requirements that
                        are applicable to the events that will be monitored. It is useful to include
                        contact details for recipients.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Reports and
                           recipients. Every surveillance program will generate multiple
                        reports over its duration: from regular updates for key stakeholders, to a
                        final report at the end of the planned time frame. These reports, which will
                        vary in length, depth, and frequency, will need to be disseminated to the
                        relevant stakeholders. The surveillance plan should identify all
                        stakeholders (individuals and departments) and which reports each will
                        receive and when. Reports should also be shared with the facility’s public
                        information committee.

                     
                     

                  
                  

               
               
               
               The surveillance plan should be thought of as a living document: It will be updated
                  throughout the surveillance process, whenever a change of any kind is made—for
                  example, to the case definition or the risk assessment. The IP should see that
                  appropriate sections are updated as changes happen or new information arises.

               
               
               
               An important, recent development, which IPs should note and factor into
                  their surveillance planning, is the increase in short-term admission to LTC
                  facilities. It is becoming more common for older individuals to stay for short
                  lengths of time at LTC facilities, instead of enduring lengthy (and costly) stays
                  in
                  a hospital. These individuals are usually convalescing and rehabilitating
                  post-procedure or event—for example, someone recovering after surgery or a
                  short-term illness. This practice of hosting more short-term residents increases the
                  risks posed by transfers, resident care needs, and use of antimicrobials and results
                  in a more varied resident population. All of these make surveillance—in practice and
                  planning—more complex and time-consuming.

               
               

            
            
            
            
               
               
               Surveillance Plan Evaluation

               
               
               
               
                  
                  
                  
                  The surveillance plan should be periodically evaluated so
                     that it continues to include the information needed to meet the healthcare
                     facility’s goals and objectives. At a minimum, the IP and their team should review
                     the surveillance plan on a routine annual basis. However, it is likely that the plan
                     will need to be revisited more frequently due to emerging and novel pathogenic
                     threats.

                  
                  
                  
                  Due to the close relationship between a healthcare
                     facility’s risk assessment and its surveillance plan and activities, it is essential
                     that the surveillance plan be reviewed whenever the IPC risk assessment is
                     updated.

                  
                  
                  
                  Surveillance activities should be generating
                     useful information and data, which, when acted on, should improve performance and
                     outcomes. The program’s structure and activities should be compared with current
                     evidence-based practices and published recommendations and guidelines for
                     surveillance programs in similar settings. Staying informed about any changes to
                     national, regional, or local requirements is essential for the IP, and any changes
                     in regulations should result in a review of the surveillance plan to ensure that it
                     remains in compliance.

                  
                  
                  
                  When assessing the surveillance program, the IP
                     and their team should ask the following questions:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Does the plan incorporate all the elements
                           of an effective surveillance program?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Are data collected and collated by
                           knowledgeable and qualified personnel?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Is the program being used to monitor and
                           improve outcomes and processes?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Are the quality and accuracy of
                           surveillance data periodically evaluated and validated?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Is the surveillance methodology
                           periodically evaluated and validated?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Are appropriate statistical methods used
                           when comparing data internally over time?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Are appropriate statistical methods used
                           when comparing data with external benchmarks?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Have information technology and personnel
                           resources been identified?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Is information technology being used to
                           collect, store, manage, and analyze data as much as possible?

                        
                        

                     
                     

                  
                  
                  
                  Identifying gaps in available resources is an
                     important aspect of the surveillance plan/program evaluation process. Without the
                     appropriate resources, a surveillance program can struggle to be effective and
                     efficient. Once the IP has identified a gap in the available resources, they should
                     assess why this gap exists and investigate potential remedies. For example, if there
                     is not enough qualified staff available to participate in the surveillance team,
                     then it may be necessary to arrange educational offerings for other interested HCP.
                     Such a solution benefits not only the surveillance efforts, by increasing the number
                     of qualified contributors, but also provides personal development opportunities for
                     HCP.

                  
                  
                  
                  A surveillance plan should be evaluated on its
                     ability to achieve goals and objectives. Specifically, it should be evaluated to
                     identify whether or not the program has demonstrated that it can:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Detect infections, injuries, and other
                           events in a timely manner.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Identify trends signaling changes in the
                           occurrence of an event.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Detect epidemiologically significant
                           organisms and diseases, outbreaks, and clusters of infection.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Identify risk factors associated with
                           infection or other adverse events.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Provide an estimate of the magnitude of
                           the event being monitored.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Assess the effectiveness of prevention and
                           control efforts.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Lead to improved practices by healthcare
                           providers and other HCP.

                        
                        

                     
                     

                  
                  
                  
                  The important thing to remember during an
                     evaluation—whether of the surveillance plan or any other aspect of IPC—is to focus
                     on actionable items that lead to improved outcomes.

                  
                  

               
               
               
               
                  
                  
                  Surveillance Plan Evaluation Checklist

                  
                  
                  
                  
                     
                     
                     When evaluating an existing
                        surveillance plan, it is often helpful to use a simple checklist or other form,
                        which, when made with spreadsheet software, can be adapted to suit the level of
                        detail applicable to any identified changes that should be made to the plan.

                     
                     
                     
                     An example of a possible evaluation checklist is shown in Exhibit 4-2.

                     
                     
                     
                     
                        Exhibit 4-2: Example Surveillance Plan Evaluation Form[image: A Surveillance Plan Evaluation Form with sections to track changes, rationale, and updates for facility, goals, risk assessment, methodology, reports, and resources like personnel and technology. Go to long description for more details.]
                     
                        Source: Adapted from CDC materials.
                        

                     
                        Go to long description.
                        

                     
                     
                     

                  
                  

               
               
               

            
            

         
         
         
   
      
         
         
         
         Section B: Surveillance Methodologies and Purpose

         
         
         
         
            
            
            
               After completing this section, learners will be able to:
               

            
            
            
            
               
               
               	
                  
                  
                  Identify and select the best surveillance methodology for their program.

                  
                  

               
               
               
               	
                  
                  
                  Identify and select the best data collection methodology for their
                     purposes.

                  
                  

               
               
               
               	
                  
                  
                  Understand and conduct process surveillance.

                  
                  

               
               
               
               	
                  
                  
                  Select relevant process interventions.

                  
                  

               
               

            
            
            
            This section begins with a discussion of surveillance methodologies, and then
               proceeds to process surveillance.

            
            

         
         
         
         
   
      
         
         
         
         Methodologies

         
         
         
         
            
            
            
            After reviewing the risk assessments, the
                  IP will need to select the surveillance methodology that best suits the goals
                  and objectives of the facility. The selection of an appropriate methodology
               depends on the intended scope of a program. An IP can choose total/comprehensive or
               targeted/priority-directed methodologies or use some combination of both. The IP
               must consider whether the surveillance will be prospective, retrospective, or
               concurrent and whether it will focus on outcomes or processes.

            
            
            
            These methodologies and considerations are not
               mutually exclusive. An IP should identify the most appropriate approach in
               consideration of the timeliness of data collection. For example, a comprehensive
               methodology can use either a retrospective information-gathering or concurrent
               approach.

            
            
            
            It is imperative to identify the priorities and
               objectives of the facility prior to creating a surveillance plan. The IP must
               understand how this information will be shared and used within the facility. The
               chosen methodology will also depend on the complexity of the facility—size,
               location, population served, services provided, resources available, etc. For
               example, a healthcare facility located in a small, rural community with a stable
               population will likely have a different set of infection risks than a large,
               urban-based facility that provides rehabilitation services to a fluctuating
               population of residents.

            
            
            
            To address these concerns adequately, the IP must
               have a clear understanding of the data collection and use priorities and objectives
               of the facility. The collection of data without knowing what is needed is a waste
               of
               time, effort, and money. The IP cannot, therefore, collect data first and then
               afterward hope to figure out what’s necessary. Staff working on surveillance may
               become frustrated if they feel they are collecting unnecessary or unused information
               and data; this may in turn reduce the efficacy of their work. 

            
            
            
            The two traditional surveillance
               methodologies—total/comprehensive (sometimes called “whole house”) and
               targeted/priority-directed—are introduced in Exhibit 4-3. Additional surveillance methodologies that
                  focus on outcomes and processes are also examined in Exhibit 4-3.

            
            
            
            
               Exhibit 4-3: Advantages and Disadvantages of Surveillance Methodologies
               
               
               
               
                  
                  
                  
                  
                     
                     
                        
                        
                           
                           
                           
                           
                           
                           
                           
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 Surveillance
                                    Methodology

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Advantages

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Disadvantages

                                 
                                 
                              

                           
                        
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 Total/comprehensive

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Provides a big
                                          picture of healthcare facility infections

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       More likely to
                                          detect infectious disease events

                                       
                                       

                                    

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Time-consuming
                                          to implement

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Potentially
                                          overwhelming data collection

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Requires
                                          considerable resources to conduct properly

                                       
                                       

                                    

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Targeted/priority-
                                    directed

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Narrower focus
                                          based on specific requirements/risks

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       More
                                          practical; can be easier to conduct

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       More efficient
                                          use of resources

                                       
                                       

                                    

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Time-consuming
                                          to develop

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       May miss
                                          infections and outbreaks

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Does not
                                          provide a big picture of healthcare facility
                                          infections

                                       
                                       

                                    

                                 
                                 
                              

                           
                        

                     

                  
                  

               
            
            

         
         
         
         
         
            
            
            Total/Comprehensive

            
            
            
            
               
               
               
               Total
                     surveillance measures and tracks all infections at a facility, across its
                  entire population of residents and HCP.
                  In addition to tracking all HAIs, specific subsets need to be tracked separately
                     because crude overall rates are not sensitive enough to identify potential
                     problems. This approach is also known as “comprehensive” or “whole-house”
                  surveillance. It provides the big picture to IPs and other personnel at a healthcare
                  facility and is effective at detecting infectious disease events, largely because
                  it
                  assigns resources to finding any and all of them.

               
               
               
               Total surveillance can be
                  a time-consuming and costly approach. Not only does it track more events but it also
                  generates more information and data, all of which need to be collected, compiled,
                  analyzed, and disseminated. Depending on the situation in the facility, this can be
                  overwhelming for the IPC team. All of this means that many facilities are unable to
                  use this methodology, especially larger and more complex healthcare facilities and
                  those without stable populations (i.e., facilities that have a sizeable short-term
                  resident population).

               
               

            
            

         
         
         
         
            
            
            Targeted/Priority-Directed

            
            
            
            
               
               
               
               It is becoming more and more common for surveillance programs to be focused on
                  a narrow selection of infections and pathogens. This approach is known as
                  priority-directed or targeted
                     surveillance. Targeted surveillance has increased in
                     prevalence since the 1990s, led by a shift in focus from the CDC. By
                  referencing the risk assessment, applicable regulations, and keeping in mind quality
                  assurance and improvement goals, this approach focuses on high-risk, high-volume
                  procedures and potentially preventable infections and events.

               
               
               
               A targeted surveillance program might focus on one
                  or more of the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     Units within the LTC
                           facility (e.g., rehabilitation, memory care)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Infections related to medical devices, such
                        as intravascular and urinary catheters or
                           glucometers

                     
                     

                  
                  
                  
                  	
                     
                     
                     Epidemiologically significant organisms or
                        illnesses (e.g., methicillin-resistant Staphylococcus aureus [MRSA],
                        carbapenem-resistant Enterobacterales [CRE], other MDROs, and Clostridioides
                           difficile)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Sharps injuries and staff exposure to
                        blood/body fluids

                     
                     

                  
                  

               
               
               
               A targeted surveillance
                  program can offer considerable benefits for a facility and its residents, especially because particular
                  risks can be more easily identified as needing attention. Targeted surveillance is
                  ostensibly easier and more practical because it is not attempting to monitor every
                  risk. This approach requires the IP and their team to understand completely the risk
                  assessment and what it outlines. It can reduce infection rates through efficient use
                  of resources.

               
               
               
               This methodology can be used for certain
                  infections, but a periodic review of information for sentinel or emerging pathogens
                  of significance should be made to ensure that
                  communicable diseases on the reportable disease list are incorporated into the
                  surveillance plan.

               
               

            
            

         
         
         
         
            
            
            Combination

            
            
            
            
               
               
               
               While comprehensive or whole-house surveillance is still the more
                  common methodology in LTC facilities, it is, in practice, becoming increasingly
                  common for IPs to take a combined approach to surveillance.

               
               
               
               Combined surveillance can help address
                  some of the disadvantages inherent in the total and targeted methodologies. This is
                  done by targeting specific infections that occur within the population of the
                  facility for dedicated surveillance—in terms of LTC, this might
                     include catheter-associated urinary tract infections (CAUTIs), shingles,
                     influenza, or other high-risk infections of increased morbidity and
                     mortality. For example, laboratory reports can be monitored housewide to
                  detect MDROs (e.g., MRSA and vancomycin-resistant Enterococci [VRE]), reportable diseases,
                  organisms of epidemiological importance, and clusters that may indicate an outbreak
                  or breakdown of infection prevention practices (e.g., several cases of diarrhea
                  associated with C. difficile on a
                  medical care unit). At the same time, the IP and their team should continue to
                  monitor wider HAI rates and laboratory reports from across the facility.

               
               
               
               By combining targeted surveillance goals
                  with surveillance of process measures throughout the facility, an IP and their team
                  can monitor facility-specific priority risks while still maintaining a sense of the
                  bigger picture.

               
               
               
               
                  Key Point

                  
                     
                     
                     It is important to select an appropriate
                        surveillance and data collection methodology. When choosing a methodology, IPs
                        should consider their facility’s needs and requirements, available resources,
                        and identified goals and objectives.

                     
                     

               
               

            
            

         
         
         
         
            
            
            Data Collection
               Methodologies

            
            
            
            
               
               
               
               Healthcare today is a data-driven industry, and
                  surveillance programs generate a lot of data. The data collected can help identify
                  outbreaks, halt the spread of infectious diseases, and drive improvement. IPs must
                  familiarize themselves with the sources of available data and the different kinds
                  of
                  information that each provides. By selecting appropriate data sources, IPs can
                  ensure that the information collected is relevant to their investigation and that
                  resources are being used as efficiently as possible. Before an IP can begin
                  collecting data, they need to understand what information is being collected, why
                  it
                  is being collected, and how it will be used to make improvements.

               
               
               
               There are two primary data collection methodologies,
                  concurrent and retrospective. Both can be adopted by a surveillance team whether
                  they are engaging in comprehensive or targeted surveillance, or using components
                  from a combination of those.

               
               
               
               Concurrent data collection involves the collecting
                  and referencing of data in real time, while the resident is still under care at the facility. Real-time data
                  provides the IP with the big picture of what is happening at the healthcare facility
                  as it happens. IPs will likely have access to the HCP who are involved in the residents’ care as well as
                  access to the residents
                  themselves (in case observation is needed). This information allows IPs to get a
                  jump on emerging outbreaks quickly. If there is clear evidence that a certain
                  infection is becoming more common among residents, the IP would flag it for further investigation and
                  can immediately recommend additional or strengthened control measures.

               
               
               
               Concurrent data collection can pose certain
                  challenges to the IP. Because the data are coming in from all units across the
                  facility, there can be a large quantity of it, all of which needs to be collected,
                  compiled, and analyzed. This can take time and may feel overwhelming to the IP and
                  other team members involved in data analysis. It could be difficult for them to
                  identify certain issues in a timely manner if evidence of it is obscured by having
                  too much data to sort through. Additionally, this approach to data collection
                  requires reliable and continuous access to information and resources. Any disruption
                  to the flow of information could hamper the IP’s ability to conduct surveillance and
                  identify clusters, outbreaks, or other adverse events. IPs who take this approach
                  to
                  data collection have to accept that they will be working with incomplete data, which
                  can result in certain causal factors being missed.

               
               
               
               Retrospective data collection involves the
                  collating of data that have already been collected or stored elsewhere, with a focus
                  on examining what has already happened. Retrospective surveillance benefits from
                  access to more complete information, for example, completed medical reports and
                  records. This is because it is a closed record review after resident discharge. Using
                  completed records means that the surveillance team can begin their analysis right
                  away. Unlike with concurrent data collection, they are not waiting for more
                  information to come in. However, retrospective approaches can still suffer from
                  incomplete medical records or other missing data. Because it is after the fact, the
                  IP may not have access to the residents and practitioners who might have been able to
                  fill in these gaps. This, too, can result in certain factors being missed or
                  excluded from analysis.

               
               
               
               Transfers between healthcare facilities can pose challenges to
                  surveillance data collection. To avoid losing track of a resident who has been
                  transferred out, or to ensure that information is as complete as possible for a
                  resident newly transferred in, the IP should review information listed on the
                  transfer form and collect IP or other key stakeholder contact information from the
                  most common transfer facilities in the event additional information is needed.

               
               
               
               While concurrent collection can miss historical
                  factors, retrospective collection can miss pertinent and important contemporary
                  information about an emerging trend. This depends on how long it takes for newly
                  acquired information to appear in the records and sources used for retrospective
                  data collection.

               
               
               
               For the purposes of tracking infections, it is
                  best for surveillance to be prospective or concurrent (i.e., collected in real time)
                  rather than retrospective (i.e., collected after the fact). However, in reality,
                  most healthcare surveillance data collection will comprise a mixture of the
                  concurrent and retrospective methodologies. It is important to recognize the value
                  of historical data in identifying trends and patterns.

               
               
               
               Exhibit 4-4 shows the advantages and disadvantages of the
                  concurrent and retrospective methodologies.

               
               
               
               
                  Exhibit 4-4: Advantages and Disadvantages of Data Collection Methodologies
                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Collection Methodology
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                                    Disadvantages

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Concurrent

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Monitors all HAIs
                                             across a healthcare facility.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Real-time
                                             information and data.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Can extrapolate
                                             future trends.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Quicker
                                             interventions.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          First-hand
                                             experience/data.

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Disruptions to
                                             information flow can have huge impact.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Medical records
                                             aren’t complete.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Can miss
                                             historical factors.

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Retrospective

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Completed medical
                                             records.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Collection and
                                             analysis can begin right away.

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Dependent on
                                             quality and completeness of records.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Can be slow to
                                             incorporate newer information/data.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          No opportunity to
                                             intervene.

                                          
                                          

                                       

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               
               
               Given the strengths and weaknesses of concurrent
                  and retrospective data collection, IPs will likely use both methods over the course
                  of an investigation. A hybrid approach often proves to be the most effective data
                  collection philosophy. Concurrent findings often lead to additional retrospective
                  investigations as a way to identify historical examples that might make the case for
                  an emerging or ongoing outbreak.

               
               
               
               The IP should be mindful of the IPC resources
                  available when deciding on surveillance and data collection methodologies. If
                  resources are limited, a targeted approach focused on key infections or other
                  adverse events identified by the risk assessment is appropriate.

               
               

            
            

         
         
         
         
            
            
            IT
               Surveillance Solutions

            
            
            
            
               
               
               
               Healthcare surveillance has become much
                  easier with the increased use of integrated electronic health records (EHRs) and
                  electronic medical records (EMRs) in healthcare facilities (and in healthcare more
                  widely). Medical records and information are now more readily available and can be
                  shared more quickly with practitioners and IPs, often providing real-time
                  information to inform decisions.

               
               
               
               A number of companies produce surveillance
                  software that can help streamline surveillance activities, such as checklists,
                  surveys, quality measures, data visualization/dashboards, and more. Software
                  packages also have the ability to set alerts for lab results or antibiotics and
                  other medication orders. Some software tools that collect process measure
                  information—for example, hand hygiene and PPE use practices—can be obtained at no
                  cost.

               
               
               
               Electronic surveillance methods offer facilities a
                  number of benefits, for example, an efficient data collection methodology for
                  obtaining the information necessary to conduct surveillance as well as many other
                  data factors that the IP and their team can use to design their surveillance
                  programs and control measures/interventions. Electronic tools also increase the
                  likelihood of detecting infectious disease events. Electronic records can be updated
                  easily, can contain more information than a printed checklist might accommodate, and
                  can be expanded if necessary. The use of software also reduces the burden of storing
                  paper records at the facility, thereby freeing up resources to be directed
                  elsewhere.

               
               
               
               There are some caveats to the use of
                  electronic surveillance tools. They can be expensive, which for some healthcare
                  facilities might make them cost-prohibitive. (Resources might be better directed at
                  other prevention and improvement activities.) They also function best with more
                  information. Therefore, any new electronic tool should be evaluated carefully to
                  ensure that it operates using an appropriate data set (for example, data from a
                  public health entity) and provides a sufficient ROI. There is also a greater burden
                  placed on the facility’s IT department, which will not only have to educate staff
                  on
                  how to use the software but also maintain a properly linked network between all
                  relevant departments so that information is correctly shared and usable. The IT
                  department must also ensure that the surveillance data is secure and conforms with
                  privacy protection requirements (e.g., Health Insurance Portability and
                  Accountability Act [HIPAA] in the U.S.). This is especially true if the facility is
                  engaged in total/comprehensive surveillance.

               
               
               
               As with other surveillance methods, electronic
                  surveillance will be effective only if its use, and the metrics it generates, are
                  tied to the specific priorities of the facility and if the information it generates
                  can be used to inform the desired improvements.

               
               
               
               It is important to note that electronic
                  surveillance does not replace the
                  need for an IP but rather has the potential to enhance the infection prevention and
                  control program.

               
               

            
            

         
         
   
      
         
         
         
         Process Measure Surveillance

         
         
         
         
            
            
            
            Many of the surveillance
               activities discussed so far have been outcome-related—for example, device-associated
               or organism-specific infections or sharps injuries. However, it is just as important
               to have a system in place to monitor the facility’s processes: that is, how
               healthcare practices are actually conducted and whether or not staff and others are
               adhering to guidelines and regulations. Risks posed by noncompliance can increase
               the risk of infection transmission. It is, therefore, essential that they be covered
               by any surveillance program. A big part of any surveillance program will involve
               assessing how well current processes work, with the goal of identifying gaps in
               compliance and ways to improve.

            
            
            
            Surveillance of process
               measures is an assessment to determine whether activities and care provided are in
               line with established standards: what HCP (and sometimes residents) actually do. Process surveillance collects
               data using audit principles.

            
            
            
            To conduct surveillance of process measures,
               typically the IP and their team will have to engage in observations of processes in
               real time (though they can also be chart based, such as examining the frequency that
               dressings or devices were exchanged). While it might be possible to glean useful
               data and information from prior reports and checklists as well as chart review (for
               appropriate indications for testing or pre-operative antibiotics), the most
               effective approach to process surveillance is to observe staff as they go about
               their routine tasks.

            
            
            
            Here are some examples of process surveillance in
               a healthcare facility:

            
            
            
            
               
               
               	
                  
                  
                  Antibiotics. How are they requested,
                     ordered, and administered?

                  
                  

               
               
               
               	
                  
                  
                  PPE. How and when is it used? Is it used
                     correctly and appropriately?

                  
                  

               
               
               
               	
                  
                  
                  Hand hygiene. How and when are HCP
                     washing their hands? Are they using the appropriate cleaning agents?

                  
                  

               
               
               
               	
                  
                  
                  Vascular access devices. Are the devices
                     inserted, maintained, or removed when not indicated?

                  
                  

               
               
               
               	
                  
                  
                  Respiratory equipment. How is it cleaned,
                     disinfected, and stored?

                  
                  

               
               
               
               	
                  
                  
                  Blood glucose equipment. Is it cleaned,
                     disinfected, and stored properly?

                  
                  

               
               
               
               	
                  
                  
                  Urinary catheter care. Are catheters
                     inserted when appropriate and not overused?

                  
                  

               
               
               
               	
                  
                  
                  Surgical site infections (SSIs). Are SSIs
                     tracked not only during hospitalization but for the proper period after
                     hospitalization ends (due to the trend of shorter days of inpatient
                     care)?

                  
                  

               
               
               
               	
                  
                  
                  Injection safety. Are injections
                     administered according to guidelines? Are appropriate precautions taken by
                     HCP?

                  
                  

               
               
               
               	
                  
                  
                  Injection supplies. Do supplies comply
                     with regulations? Are they stored and handled carefully and safely?

                  
                  

               
               
               
               	
                  
                  
                  Medication. Are medicines being stored
                     safely, per manufacturers’ instructions (e.g., refrigerated at correct
                     temperatures)?

                  
                  

               
               
               
               	
                  
                  
                  Food preparation and storage. Are food
                     items stored and prepared properly? Are there appropriate steps in place
                     should food items be identified as contaminated (internally or through
                     manufacturer recalls)? Are HCP keeping track of expiration dates?

                  
                  

               
               
               
               	
                  
                  
                  Laundry. Are soiled linens collected,
                     stored, and transported according to established standards of practice? Are
                     linens returned to the facility appropriately laundered?

                  
                  

               
               
               
               	
                  
                  
                  Room cleaning. Are rooms cleaned properly
                     and routinely? Are recently vacated rooms cleaned and disinfected
                     appropriately?

                  
                  

               
               
               
               	
                  
                  
                  Construction. Are correct precautions
                     taken during maintenance and construction activities so as not to intrude on
                     the welfare and care of the healthcare facility’s residents?

                  
                  

               
               

            
            

         
         
         
         
         
            
            
            Process Measure Surveillance Checklists

            
            
            
            
               
               
               
               When conducting process surveillance and evaluation,
                  the use of checklists to validate practices is essential. For example,
                  checklists are used by environmental services (EVS) supervisors to monitor the
                  EVS technicians’ cleaning and disinfection practices. The completed checklist
                  indicates whether EVS technician practices are adequate or just-in-time training
                  is needed. The IP (or designated IPC program team member) will use the same
                  checklist to observe those processes in real time, thereby allowing the IP to
                  validate the accuracy of results from EVS self-monitoring.

               
               
               
               There are many different styles of process
                  surveillance checklists and a wide variety of elements that can be incorporated
                  into them, but they all seek to answer the same questions: Are HCP complying
                  with accepted standards, policies, and practices when going about their work? If
                  not, what can be done to address this gap? Checklists can be created easily
                  using spreadsheet software, but some examples are available from the CDC and
                  other organizations—for example, the CDC’s Quick Observation Tools (QUOTs).

               
               
               
               An example of a PPE use
                  process evaluation checklist is shown in Exhibit 4-5.

               
               
               
               
                  Exhibit 4-5: Example of a PPE Use Process Checklist[image: A table evaluates PPE use observations across multiple locations. It includes elements to be assessed, checkboxes for different locations, and a column for notes or areas for improvement. Go to long description for more details.]
               
                  Source: Adapted from CDC Quick
                     Observation Tools (QUOTs).
                  

               
                  Go to long description.
                  

               
               
               

            
            

         
         
         
         
            
            
            Process Measure Interventions

            
            
            
            
               
               
               
               Depending on what is discovered during process
                  surveillance, IPs can put in place certain control measures/interventions to
                  mitigate or avoid negative outcomes.

               
               
               
               Direct observation/surveillance of practices is
                  often the most effective approach for assessing whether or not staff are complying
                  with correct process procedures and practices. By instituting direct surveillance
                  of
                  practices, the IP and their team can identify control measures to address gaps in
                  performance or compliance.

               
               
               
               It is important that surveillance activities are
                  scheduled for different times on different days so that the IP can acquire a
                  complete picture of compliance and practice. It is not uncommon, for example, for
                  compliance to wane over the course of a shift, as staff members become tired.
                  Similarly, busy periods might affect compliance if staff believe they do not have
                  the time to properly comply with guidelines. Finally, if staff are aware that
                  surveillance of a specific process will be conducted at the same time on the same
                  days, their behavior can change, resulting in data that does not accurately capture
                  actual process compliance.

               
               
               
               For many processes, ensuring that staff members
                  are appropriately educated is itself an important intervention. This is true for
                  issues relating to equipment and PPE use, administration of medication, and
                  cleaning, disinfection, and sterilization processes. Maintaining an adequate stock
                  of equipment, medications, food, and other supplies—as well as ensuring that they
                  are readily accessible—can help encourage compliance.

               
               
               
               For example, if staff are
                  using a single pair of gloves or N95 respirator for too long, it might indicate that
                  supply levels are inadequate or not readily accessible. Therefore, ensuring that
                  glove and respirator supplies are adequate and accessible in each unit or department
                  would be a priority intervention. If the problem is a result of insufficient
                  supplies of PPE, then the IP might propose changes to the purchasing and ordering
                  processes. If access is the issue, then the IP might propose changes to the storage
                  of equipment and supplies or other practices that will ensure that staff have the
                  necessary supplies as close to point of use as possible.

               
               
               
               Other potential interventions include the following.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                           Supply management.
                           
                        Ensuring that
                           PPE supplies are adequate and accessible in each unit or department
                           should be a priority intervention. If the problem is a result of
                           insufficient supplies of PPE, then the IP should discuss the issue with
                           key stakeholders and might ultimately propose changes to the purchasing
                           and ordering processes. If access is the issue, then the IP might
                           propose changes to the storage of equipment and supplies or other
                           practices that will ensure that staff have the necessary supplies as
                           close to the point of use as possible.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Medication management.
                           
                        Work with the
                           pharmacy, medical director, staff nurses, and prescribers to create
                           guidelines for safe storage of medications, and ensure that
                           antimicrobial stewardship strategies and recommendations are
                           followed.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Food storage and preparation.
                           
                        Partner with
                           dining services to ensure that they have the correct, functioning
                           equipment needed to store food at optimal temperatures and that their
                           cooking and other preparation equipment is up to code.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Urinary catheter care.
                           
                        If there’s an
                           increase in catheter-associated urinary tract infections, observe the
                           insertion and maintenance of urinary catheters. Work with HCP if
                           procedural gaps are identified.
                        

                     
                     

                  
                  

               
               
               
               When process and outcome
                  surveillances are combined, the IP can use the data collected for cause-and-effect
                  analysis, which is useful for performance improvement.

               
               
               
               
                  Key Point

                  
                     
                     
                     Surveillance examines both outcomes and
                        processes. Understanding how processes are conducted can generate valuable
                        information and recommendations to help reduce or stop the transmission of
                        infections.

                     
                     

               
               

            
            

         
         
   
      
         
         
         
         Section C: Collection and Compilation of Surveillance
            Data

         
         
         
         
            
            
            
               After completing this section, learners will be able to:
               

            
            
            
            
               
               
               	
                  
                  
                  Differentiate between the different types of surveillance data that can be
                     collected.

                  
                  

               
               
               
               	
                  
                  
                  Identify potential sources of data to meet their specific surveillance
                     requirements.

                  
                  

               
               
               
               	
                  
                  
                  Understand how IT tool can be used in data collection.

                  
                  

               
               

            
            
            
            This section starts by examining data collection, focusing on the importance of
               understanding what data is being collected, the types of data available, and the
               four general categories of surveillance data. It then moves onto a discussion of
               potential surveillance data sources, including how the IT department can help the
               IP’s surveillance efforts.

            
            

         
         
         
         
   
      
         
         
         
         What Data Should Be Collected

         
         
         
         
            
            
            
            Data collection is
               an integral part of any surveillance program and requires a large daily time
               investment by the IP. However, IPs are not solely responsible for collecting data
               and information. Rather, IPs should draw on their IDT for support in data
               collection. Bringing in frontline staff will also facilitate the timely collection
               of a broad range of relevant data.

            
            
            
            Surveillance programs should monitor events and processes, both of which can generate
               information that can be used to guide PI programs and risk assessments. The primary
               goal for all surveillance programs is to reduce the number of HAIs and improve
               resident care. Ideally, the data collected will be converted into a compliance
               rate.

            
            
            
            For example, if there are ten total steps required to complete daily room cleanings
               and staff are observed following eight of those steps, then the compliance rate
               would be 80 percent. This rate is arrived at by dividing the number of observed
               steps by the number of required ones and then multiplying the result by 100. That
               is, 8/10 = 0.8 and 0.8 x 100 = 80.

            
            
            
            Infection surveillance information should be collected on a routine, systematic, and
               ongoing basis. It is best for surveillance to be prospective or concurrent (i.e.,
               collected in real time) rather than retrospective (i.e., after the fact); however,
               it is important to recognize the value of historical data in identifying trends and
               patterns.

            
            
            
            LTC surveillance often requires IPs to collect information not only
               from multiple departments within the facility but also from different companies and
               locations. This is because most LTC facilities have contracted services, such as
               pharmacies and laboratories. Collecting laboratory and pharmacy information from
               different companies in different locations can prove challenging and time-consuming.
               To make this process easier and less demanding, the IP should establish a schedule
               for routine deliveries of laboratory results and antimicrobial prescriptions, as
               this provides some predictability to the data collection process, freeing up more
               time for analysis. Having reports automatically generated and routinely delivered
               to
               the IP is the preferred method.

            
            
            
            Surveillance data
               should be collected on a routine, systematic, and ongoing basis. The entire IDT
               should be involved in data collection.

            
            

         
         
         
         
         
            
            
            Types of Data

            
            
            
            
               
               
               
               An IP
                  should be familiar with the different types of data they will have to collect and
                  understand. There are two primary types: qualitative and
                     quantitative.

               
               
               
               Quantitative data are numeric—that is, they are collected by
                  counting (people, behaviors, conditions, infections, etc.). They can be used to
                  make comparisons. Quantitative data can be further classified as discrete or
                  continuous:

               
               
               
               
                  
                  
                  	
                     
                     
                     Discrete data contain whole numbers and
                        represent a finite number of values—for example, the number of residents
                        admitted to a unit on a given day. Discrete data are counted.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Continuous data contain whole numbers, decimals, or percentages
                        that can be measured on a continuum or scale and can have numeric values
                        between minimum and maximum values (a continuum)—for example, resident age,
                        infection rates, or temperatures. Continuous data are measured rather than
                        counted—for example, the standardized infection ratio (SIR) versus the
                        infection rate over a two-year period. Continuous data may
                           contain whole numbers, decimals, or percentages. (Note: When the CDC has
                           enough LTC facilities reporting into NHSN, they calculate SIRs, which
                           allows IPs to compare infection rates with other, similar
                           facilities.)

                     
                     

                  
                  

               
               
               
               Qualitative data include all data that are non-numeric. They use
                  words to describe healthcare events. Examples of qualitative variables include
                  resident blood type (i.e., A, B, AB, O) and infection status (infected, not
                  infected).

               
               
               
               Categorical data are data that fit into
                  mutually exclusive groups—for example, sex, age group, and organism. It is easy
                  to make quantitative data categorical, such as transforming age in years into
                  age groups.

               
               

            
            

         
         
         
         
            
            
            Surveillance
                  Data,
                  Sources, and Collection

            
            
            
            
               
               
               
               Surveillance data can be broken down into demographic, event, process, and time
                  categories, each of which can contain a mixture of qualitative and quantitative
                  data.

               
               
               
               Demographic
                     data is socio-economic in nature. For the purposes of healthcare
                  surveillance, this includes information related to the population make-up of the
                  healthcare facility:

               
               
               
               
                  
                  
                  	
                     
                     
                     Are they a resident or HCP?

                     
                     

                  
                  
                  
                  	
                     
                     
                     What is their age, sex, and ethnicity?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Where are they located—unit, wing, room
                        (at the time of infection as well as their bed history prior to
                        infection)?

                     
                     

                  
                  

               
               
               
               Demographic data is critical when considering health equity and helps promote quality
                  initiatives to address equity disparities. For example, when race, geography,
                  income, and other factors have a relationship with infection rates (or vaccination
                  rates) that vary across a community (as happened during the COVID-19 pandemic),
                  responses can be tailored to address the most significantly impacted or at risk
                  community more specifically.

               
               
               
               Knowing resident location (whether in the facility or more broadly by
                  city or region) can help identify where infections and outbreaks occur, where
                  certain procedures take place, and where residents reside.  The patient’s profession might also
                  be useful when investigating outbreaks by informing the IP’s understanding of where
                  and how an infection or disease is being transmitted. And while
                     employment data might not be as relevant for residents of an LTC
                     facility, knowing departmental data about
                  HCP infections could reveal information related to location-specific issues.

               
               
               
               The IP will
                  also collect information based on event
                     data, specifically high-volume,
                  high-risk events in the healthcare facility. These can include:

               
               
               
               
                  
                  
                  	
                     
                     
                     HAIs (e.g., bloodstream, urinary tract,
                        pneumonia, surgical site, conjunctivitis, upper respiratory tract, skin and
                        soft tissue, or local intravenous site). There are four major categories for
                        HAI surveillance:

                     
                     
                     
                     
                        
                        	
                           
                           
                           Central-line associated
                              bloodstream infections (CLABSIs)

                           
                           

                        
                        
                        	
                           
                           
                           Catheter-associated urinary
                              tract infections (CAUTIs)

                           
                           

                        
                        
                        	
                           
                           
                           Surgical site infections
                              (SSIs)

                           
                           

                        
                        
                        	
                           
                           
                           Ventilator-associated events
                              (VAEs)/healthcare-associated pneumonia (HCAP)

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Colonization or infection by a specific
                        organism (e.g., C.
                           difficile, MRSA, or other MDROs).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Sharps injuries, communicable diseases, or
                        body fluid exposures in HCP.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Tuberculin skin test/TB blood test
                        conversion rates in HCP.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Influenza immunization rates in HCP and
                        residents.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Pneumococcal immunization rates in
                        residents.

                     
                     

                  
                  
                  
                  	
                     
                     
                     COVID immunization rates in residents and
                        HCP.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Hepatitis B immunization rates in HCP.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Levels of illness/infection among HCP.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Potential outbreak/pandemic/bioterrorism
                        organisms.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Quality assurance test results (e.g.,
                        sterilizers and disinfectants are working as expected, negative airflow in
                        isolation rooms is functioning properly).

                     
                     

                  
                  

               
               
               
               Each area of surveillance
                  will have specific surveillance requirements. For example, for SSIs, surveillance
                  depends on the type of surgical procedure. Procedures involving implants typically
                  have a 90-day surveillance period, while others have a 30-day period. Superficial
                  infections are determined within the first 30 days from the date of a surgical
                  procedure, while deep (involving muscle and fascia) and organ space (below the
                  fascia) SSIs may take up to 90 days to be clinically discernible. Due to the trend
                  of shorter inpatient care, some of this surveillance may need to occur in an
                  outpatient setting.

               
               
               
               Information
                  related to the policies and procedures followed in the facility is known as process data. These can
                  include:

               
               
               
               
                  
                  
                  	
                     
                     
                     Standard precautions.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Isolation/transmission-based
                        precautions.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Central line insertion, maintenance, and
                        removal.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Urinary catheter insertion, care, and
                        removal.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Safe injection- and medication-handling
                        practices.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Antimicrobial prescribing and
                        administration.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Environmental cleaning and
                        disinfection.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Communicable disease reporting.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Installing and maintaining barriers during
                        construction and renovation projects.

                     
                     

                  
                  

               
               
               
               Finally, in
                  order to generate useful and actionable information, a surveillance program must be
                  bound by time data. Typically, the measure of
                  time should be in months, quarters, or years. By binding data by time, the IP can
                  better analyze changes over time as well as establish a manageable time frame for
                  investigation.

               
               
               
               Different facilities will have
                  different data and information requirements based on their specific objectives,
                  needs, and scope of service. An LTC facility will have different information needs than a
                  hospital, because each has a different set of risks that it is monitoring and
                  attempting to mitigate. Therefore, there are several factors that will inform the
                  data an IP might choose to collect during surveillance. Some of these factors
                  include:

               
               
               
               
                  
                  
                  	
                     
                     
                     Populations being studied (including
                        residents and HCP).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Procedures performed and services
                        provided.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Acuity of care.

                     
                     

                  
                  
                  
                  	
                     
                     
                     A risk assessment that identifies risk
                        factors for infection and other adverse events in the populations
                        studied.

                     
                     

                  
                  
                  
                  	
                     
                     
                     State, national, accrediting, and other relevant
                        agency requirements, including mandatory reporting requirements.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Available resources, both personnel and
                        non-personnel.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Availability of the data required.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Public health needs.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Performance improvement initiatives.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Organizational objectives.

                     
                     

                  
                  

               
               

            
            

         
         
   
      
         
         
         
         Surveillance Data Sources

         
         
         
         
            
            
            
            Healthcare today is a data-driven
               industry. IPs must familiarize themselves with the sources of
               available data and the different kinds of information that each
               provides. By selecting appropriate data sources, IPs can ensure that
               the information collected is relevant to their investigation and
               that resources are being used as efficiently as possible.

            
            
            
            IPs have a wide variety of sources
               from which to acquire relevant information for their surveillance
               needs. These sources can be grouped into either resident-focused or
               facility-/staff-focused data.

            
            
            
            Resident-focused sources include:

            
            
            
            
               
               
               	
                  
                  
                  Medical and
                     pre-transfer hospital records (paper and
                     digital).

                  
                  

               
               
               
               	
                  
                  
                  Daily laboratory
                     reports (e.g., microbiology, immunology, serology
                     results).

                  
                  

               
               
               
               	
                  
                  
                  Daily admissions lists
                     (including diagnoses).

                  
                  

               
               
               
               	
                  
                  
                  Monthly reports of resident-days and census data (separated by
                     unit or department).

                  
                  

               
               
               
               	
                  
                  
                  Transmission-based
                     precaution reports (including number of residents in
                     isolation).

                  
                  

               
               
               
               	
                  
                  
                  Daily reports related
                     to new orders (antibiotics or other medications) and
                     acute condition changes.

                  
                  

               
               
               
               	
                  
                  
                  Device-day
                     reports.

                  
                  

               
               
               
               	
                  
                  
                  Radiology department
                     test results.

                  
                  

               
               
               
               	
                  
                  
                  Intake/nursing
                     assessments (generated upon admission to the
                     healthcare facility).

                  
                  

               
               
               
               	
                  
                  
                  Interviews with
                     caregivers.

                  
                  

               
               
               
               	
                  
                  
                  Incident reports.

                  
                  

               
               
               
               	
                  
                  
                  Departmental procedure
                     and activity logs.

                  
                  

               
               

            
            
            
            Facility-/staff-focused sources
               include:

            
            
            
            
               
               
               	
                  
                  
                  Nursing care plan.

                  
                  

               
               
               
               	
                  
                  
                  Sick leave or
                     paid-time-off logs.

                  
                  

               
               
               
               	
                  
                  
                  Health records (e.g.,
                     employee vaccination rates).

                  
                  

               
               
               
               	
                  
                  
                  Night supervisor
                     reports.

                  
                  

               
               
               
               	
                  
                  
                  Pharmacy and
                     laboratory records (can be faxed or emailed if there
                     is no electronic access).

                  
                  

               
               
               
               	
                  
                  
                  Reports of injuries,
                     needlesticks, and communicable disease exposures or
                     infections.

                  
                  

               
               
               
               	
                  
                  
                  Registered nurse
                     assessment coordinators and minimum data set (MDS)
                     coordinators.

                  
                  

               
               
               
               	
                  
                  
                  Finance department
                     reports.

                  
                  

               
               
               
               	
                  
                  
                  Risk management
                     reports.

                  
                  

               
               
               
               	
                  
                  
                  Reports and other
                     collaboration with IPs from transferring
                     facilities.

                  
                  

               
               
               
               	
                  
                  
                  Observation of care
                     processes reports.

                  
                  

               
               
               
               	
                  
                  
                  Reports from past
                     performance improvement cycles.

                  
                  

               
               
               
               	
                  
                  
                  Checklists.

                  
                  

               
               
               
               	
                  
                  
                  Templates (including
                     line listings, symptoms, and treatments).

                  
                  

               
               

            
            
            
            The IP should carefully consider the
               sources of available data to determine which are most important for
               their surveillance programs. This ensures that relevant data are
               collected and resources are not misused. 

            
            
            
            Given this wealth of sources, it is
               important for the IP to remember that the data collection process
               should involve multiple individuals so that they do not get
               overwhelmed. This also ensures
               that data are collected in a timely manner and resources are used
               efficiently.

            
            
            
            
               Key Point

               
                  
                  
                  Surveillance
                     data should be collected on a routine, systematic,
                     and ongoing basis. The entire interdisciplinary
                     team should be involved in data collection.

                  
                  

            
            
            
            Surveillance often requires IPs to
               collect information not only from multiple internal departments but
               also from externally contracted services, such as pharmacies and
               laboratories. Collecting laboratory and pharmacy information from
               different companies in different locations can prove challenging and
               time-consuming. To make this process easier, the IP should establish
               a schedule for routine deliveries of laboratory results and
               antimicrobial data, as this provides some predictability to the data
               collection process, freeing up more time for analysis. Having
               reports automatically generated and routinely delivered to the IP is
               the preferred method.

            
            

         
         
         
         
         
            
            
            
               
                  The IP and IT
                  
               

            
            
            
            
               
               
               
               It is imperative that every IP know how to use the IT
                  systems at their disposal. Many surveillance tools (such as electronic medical
                  records, or EMRs) available to the IP can be used for data collection and analysis
                  as well as information sharing and dissemination. However, not all facilities will
                  have access to the latest systems for surveillance and data collection (such as new
                  software or mobile devices).

               
               
               
               If more sophisticated tools are not available, IPs
                  can rely on basic spreadsheet software for the compilation and analysis of collected
                  data. Spreadsheets can be used to create line lists, evaluation forms, and more;
                  they can also generate charts and graphs for easy visual presentation of data.
                  Spreadsheets should be stored on secure servers, and all appropriate members of the
                  interdisciplinary team should be granted access to them so they can update and input
                  data as required. The spreadsheet should include all relevant resident information,
                  including name, medical record number, room location, type of infection, symptoms,
                  culture results, radiology reports, and a determination of whether an infection is
                  healthcare-associated or community-acquired.

               
               
               
               It is strongly recommended that IPs use existing
                  electronic databases whenever possible (with due consideration of their
                  security/encryption). Should the need for a new database arise—for example, a new
                  improvement metric gains priority or a new regulation requires a specific data set
                  to be maintained and updated—then the IP should work on its creation with the
                  facility’s IT department.

               
               
               
               In terms of information sharing, IPs should, at a
                  minimum, subscribe to email lists that share IPC-related updates and discussion items.
                  These can include those from the authoritative guidance sources (e.g., the CDC),
                  regional health departments, or other professional organizations, such as the
                  Association for Professionals in Infection Control and Epidemiology (APIC). These
                  mailings inform subscribers about a variety of topics, including the occurrence of
                  disease outbreaks, pandemics, emerging infectious diseases, and MDROs; new and
                  proposed mandatory reporting requirements; and the release of evidence-based
                  practices for preventing infections. The mailings typically include links for
                  getting more information, including on IPC measures.

               
               
               
               The IP is also responsible for ensuring that
                  proper IT training is provided to all HCP who are asked to collect and analyze IP
                  data using electronic tools such as spreadsheets, databases, electronic records,
                  tablets or other portable devices, and any mobile applications used in the
                  facility.

               
               

            
            

         
         
   
      
         
         
         
         Section D: Outbreak Management

         
         
         
         
            
            
            
            
               After completing this section, learners will be able to:
               

            
            
            
            
               
               
               	
                  
                  
                  Understand the process of outbreak management in LTC settings.

                  
                  

               
               
               
               	
                  
                  
                  Understand and fulfill the role and responsibilities of an IP during an
                     outbreak.

                  
                  

               
               
               
               	
                  
                  
                  Assemble a team to conduct an outbreak investigation.

                  
                  

               
               
               
               	
                  
                  
                  Design and assemble a line listing to track potential cases.

                  
                  

               
               

            
            
            
            This section starts by discussing what an outbreak is and the general steps that
               apply when managing an outbreak, and then moves into a discussion of essential
               components that can be used when managing an outbreak.

            
            

         
         
         
         
   
      
         
         
         
         What Is an Outbreak?

         
         
         
         
            
            
            
            An outbreak is an infection event characterized by a
               notable, often sudden increase in the number of cases of a disease, above the
               expected norm of a given population, or the presence of unusual microbes. It should
               be noted that an outbreak can sometimes be a single case, especially if the
               identified or suspected disease is rare or results in serious public health
               implications.

            
            
            
            The terms outbreak and epidemic are often used
               synonymously, but outbreak is often used to describe an epidemic limited to a
               geographic area. For example, a sudden spike in respiratory infections among the residents of a specific
               healthcare facility might point to a new outbreak. It is important for IPs to
               familiarize themselves with baseline/endemic disease rates as well as infections and
               conditions that may affect residents and HCP. An outbreak is often first identified by a specific
               grouping of infections in a particular location (a medical unit or a shared
               dining/recreation area, for example); this is sometimes referred to as a cluster.
               It
               is also important to be on guard for pseudo-outbreaks, a term that is generally
               applied to situations in which there is a rise in test results (e.g., positive
               microbiology cultures) without actual clinical disease.

            
            
            
            Outbreaks can be incredibly disruptive to a
               healthcare facility. For example, staff members’ ability to care for residents will likely be
               disrupted because residents’
               mobility may be limited and their ability to socialize with visitors and other residents hampered. Outbreaks
               can also strain resources, as more supplies are required. Staff members may also
               become incapacitated should they, too, succumb to infection or must be restricted
               from work during a post-exposure monitoring period. HCP who remain available to work
               may have to take on additional responsibilities, such as more frequent and more
               involved cleaning and disinfection protocols, additional resident support activities, etc.

            
            
            
            More broadly, an outbreak can have long-term
               negative effects on a facility’s reputation (via negative media exposure, for
               example) or economic well-being; it may also result in regulatory repercussions,
               citations, or even lawsuits.

            
            
            
            Outbreaks common in LTC facilities include:

            
            
            
            
               
               
               	
                  
                  
                  Respiratory infections (e.g., tuberculosis [TB],
                     influenza).

                  
                  

               
               
               
               	
                  
                  
                  Gastrointestinal infections (e.g., norovirus).

                  
                  

               
               
               
               	
                  
                  
                  Food-borne illnesses.

                  
                  

               
               

            
            
            
            Respiratory infections are the leading cause of
               death in LTC facilities. They can be spread between residents, staff, and visitors
               by physical contact or droplets. Gastrointestinal infections are spread via
               contaminated surfaces, food, aerosols, and vomit and feces. Norovirus is the most
               common cause of acute gastroenteritis in LTC facilities. It affects both residents
               and staff, and it can also be transmitted to and from visitors. The close proximity
               of caregiving in an LTC facility makes transmission of pathogens between resident
               and staff possible, unless PPE (masks and respirators, for example) is used
               properly.

            
            
            
            Healthcare-associated infection (HAI) outbreaks can be the
               result of a variety of factors. These include:

            
            
            
            
               
               
               	
                  
                  
                  Factors unrelated to person-to-person
                     transmission, including environmental exposure, health status, and
                     genetics.

                  
                  

               
               
               
               	
                  
                  
                  Infectious or colonized HCP, residents, or
                     visitors.

                  
                  

               
               
               
               	
                  
                  
                  Lapses in IPC practice or clinical
                     practices such as failure to comply with standard or transmission-based
                     precautions.

                  
                  

               
               
               
               	
                  
                  
                  Intrinsic contamination (at time of
                     production) or extrinsic contamination (during use) of products or
                     devices.

                  
                  

               
               

            
            
            
            The rapid introduction of new technologies and
               resident care equipment
               has increased the number of potential causes of HAI outbreaks and has led to the
               recognition of items such as tissue allografts and compounded pharmaceutical
               products as potential outbreak sources.

            
            
            
            
               Key Point

               
                  
                  
                  One of the most important aspects of managing
                     an IPC program is identifying high-risk resident populations and the potential pathogens that
                     could lead to an HAI. An annual program risk assessment is essential to help
                     identify the populations at risk in a healthcare facility.

                  
                  
                  
                  Of equal concern are communicable diseases
                     that can be spread to the HCP population. Depending on the exposure, HCP may
                     require post-exposure prophylaxis (PEP). At that juncture, consultation with an
                     infectious disease physician or review of current guidelines (e.g., from the
                     CDC) is essential to ensure optimal medical care and screening for HCP.

                  
                  

            
            
            
            Given the additional medical considerations
               inherent in vulnerable populations in healthcare facilities, outbreaks of highly
               infectious agents (e.g., influenza, norovirus, severe acute respiratory syndrome
               coronavirus 2 [SARS-CoV-2]) pose a special mortality risk. Residents with mental or physical
               disabilities may not be able to express how they feel. If they are infectious, they
               may not be able to participate in prevention efforts such as masking, hand hygiene,
               or respiratory etiquette. They may require additional or increased hygiene support,
               and the symptoms may amplify the nature of their mental or physical disabilities.

            
            

         
         
         
         
   
      
         
         
         
         Outbreak Management Process

         
         
         
         
            
            
            
            Managing an outbreak is a multistage process. The
               IP, with the help of their IDT, will lead this process, which involves identifying
               and verifying the outbreak, collecting and managing the data, implementing control
               measures, and coordinating communication and collaborative activities.

            
            
            
            When an outbreak occurs, the first thing an IP should do
               is check the IPC program for facility-specific policies and procedures and for
               information and resources to help guide the IP and their interdisciplinary team
               through an outbreak investigation: steps to be taken, stakeholders to inform and
               include, local or regional resources available to healthcare facilities, and other
               pertinent information.

            
            
            
            The steps in an outbreak investigation are as
               follows:

            
            
            
            
               
               
               	
                  
                  
                  Confirm and verify the presence of an outbreak.

                  
                  

               
               
               
               	
                  
                  
                  Notify
                     and involve key stakeholders.

                  
                  

               
               
               
               	
                  
                  
                  Identify the investigative team and available resources.

                  
                  

               
               
               
               	
                  
                  
                  Perform a literature review.

                  
                  

               
               
               
               	
                  
                  
                  Define
                     the outbreak and develop methodology for case finding.

                  
                  

               
               
               
               	
                  
                  
                  Prepare an initial line list and epidemic curve.

                  
                  

               
               
               
               	
                  
                  
                  Observe and review implicated resident care practices.

                  
                  

               
               
               
               	
                  
                  
                  Consider if environmental or HCP sampling should be done.

                  
                  

               
               
               
               	
                  
                  
                  Implement control measures.

                  
                  

               
               
               
               	
                  
                  
                  Communicate with stakeholders and prepare an outbreak report.

                  
                  

               
               
               
               	
                  
                  
                  Declare an end to the outbreak.

                  
                  

               
               

            
            
            
            Note that these steps do not necessarily take
               place chronologically. Often, the IP and their team will be engaged in multiple
               steps concurrently. For example, the implementation of control measures can take
               place at any point at which an appropriate intervention is identified. Additionally,
               some steps may have to be repeated as the investigation progresses, such as
               redefining the case definition as additional cases are identified. Data collection
               should also continue throughout the entirety of the outbreak. Alongside continuing
               to identify cases that are part of the outbreak, the IP and their team should be
               conducting additional research into how best to bring the outbreak to an end.

            
            
            
            The IP should maintain an information database of
               outbreaks, investigations, and disease reporting. This log can be kept in a
               spreadsheet; it should track and record dates, times, and infection rates. It should
               also include contact information, both for those who need to be kept informed about
               the progress of the outbreak investigation and for anyone the IP might consult for
               advice or information (for example, pharmacy professionals, facility
               administration). Some of this information may be kept in the surveillance plan, so
               the IP should reference this plan often.

            
            

         
         
         
         
         
            
            
            Confirming and Verifying the Outbreak

            
            
            
            
               
               
               
               If routine surveillance reveals a potential outbreak,
                  the first step is to get confirmation. Whenever unusual results are identified,
                  the IP should increase surveillance efforts and activities. A potential outbreak
                  may be indicated by:

               
               
               
               
                  
                  
                  	
                     
                     
                     A single case of a
                        highly communicable infectious agent (e.g.,
                        norovirus, influenza, or
                           SARS-CoV-2).

                     
                     

                  
                  
                  
                  	
                     
                     
                     A
                        single case of an emerging or novel pathogen.

                     
                     

                  
                  
                  
                  	
                     
                     
                     An
                        increase in infection trends at least 10% higher than historical
                        trends.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Three or more cases of a specific infection, over a specific length of
                        time, in a particular location (e.g., on a single floor of residents or
                        connected to a shared community space).

                     
                     

                  
                  

               
               
               
               A first step in the outbreak investigation is to come up with
                  a hypothesis about the source of the outbreak. This is, effectively,
                  an informed guess about the source of the infection or illness based
                  on the information you have. For example, what do you already know
                  about the disease (e.g., reservoir, mode of transmission, known risk
                  factors)?

               
               
               
               To generate a hypothesis, the
                  IP should consider time, place, and person. Descriptive epidemiology can help to
                  develop hypotheses. For example, in an outbreak of Serratia marcescens bloodstream infections among residents receiving
                  parenteral nutrition, investigators realized that none of the cases were among
                  children. Further investigation of the parenteral nutrition administered to
                  adults but not children in that hospital identified contaminated amino acid
                  solution as the source.

               
               
               
               If there is a
                  suspicion of a particular infection, then the IP should use the infection’s
                  typical incubation period to provide potential time parameters for the
                  investigation.

               
               
               
               Engaging with
                  case-residents can also lead to valuable information, for example, by conducting
                  wide-ranging and open-ended interviews about their movements and activities in
                  the recent past. Sometimes, health department IPs may visit the homes of
                  case-residents in search of valuable information. Additional sources for
                  information that can inform a hypothesis include local health department staff.
                  Finally, if the epidemiology does not fit a natural pattern, investigators
                  should consider the possibility of an intentional dissemination of an infectious
                  or chemical agent.

               
               
               
               After developing a hypothesis, the IP and the
                  outbreak investigation team have to test it.  Three types of
                  observational studies are commonly used to investigate outbreaks:
                  cohort studies, case-control studies, and case-case studies.
                  Case-control studies are commonly used during
                     this stage of
                  an outbreak investigation to retrospectively determine exposures and
                  identify additional potential cases. They have the advantage of
                  being quick, efficient, and cost-effective. Individuals with the
                  outcome of interest (the disease) are considered as cases;
                  individuals without the outcome of interest are referred to as
                  controls. The investigator then assesses the exposure in both of
                  these groups. The controls for an outbreak investigation study
                  should be selected from a population who did not develop the disease
                  under investigation but had comparable exposures to the
                  identified/confirmed cases, for example, the same surgical
                  procedure, same nursing unit location, same caregivers, etc.

               
               
               
               Matching is often used in case-control studies to ensure that
                  the cases and the controls are similar in certain characteristics,
                  and it is a useful technique to increase the efficiency of the
                  study. To help control for confounding, controls can be matched to
                  case-residents on characteristics specified by investigators,
                  including age group, sex, race/ethnicity, and neighborhood.

               
               
               
               During this phase of the investigation, the
                  IP should also start developing their statistical calculations. For
                  example, they should identify their numerator (i.e., the number of
                  case-residents identified) and denominator (i.e., the population
                  being studied) and calculate attack rates.

               
               

            
            

         
         
         
         
            
            
            Identifying the Investigative Team and
               Available Resources

            
            
            
            
               
               
               
               The IP must ensure that their
                  interdisciplinary team includes experts in relevant fields so that they can
                  respond swiftly in implementing the appropriate IPC measures. Collaboration is
                  essential to identifying and controlling outbreaks. All team members should be
                  familiar with resident demographics, the facility’s scope of service, and
                  procedures and policies.

               
               
               
               The IP needs to assess the resources available
                  to control or end the outbreak, including facility resources (supplies,
                  personnel, financial assistance) as well as any resources from local, regional,
                  and national organizations, all of which help to define the investigative team’s
                  scope and guide the appropriate allocation of resources.

               
               

            
            

         
         
         
         
            
            
            Defining the Outbreak

            
            
            
            
               
               
               
               This step involves validating cases and
                  defining the clinical and laboratory diagnosis. Investigations of outbreaks must be
                  conducted in a standardized way. Areas that must be assessed include:

               
               
               
               
                  
                  
                  	
                     
                     
                     The agent (virus, bacterium, parasite,
                        or other microbe).

                     
                     

                  
                  
                  
                  	
                     
                     
                     The host (human who can get the
                        disease).

                     
                     

                  
                  
                  
                  	
                     
                     
                     The environment (extrinsic factors that
                        affect the agent and the opportunity for exposure).

                     
                     

                  
                  

               
               
               
               
                  Key Point

                  
                     
                     
                     Factors associated with the agent, the
                        host, or the environment contribute to the development of the outbreak, and
                        modification of one or more of these factors holds the potential elements to end
                        the outbreak.

                     
                     

               
               
               
               Before a formal investigation can be launched, all
                  presorted cases must be validated—that is, the IP and members of their team that
                  have the appropriate knowledge and expertise (for example, in interpreting lab
                  reports) must verify that the case is real. In this way, the IP defines the problem
                  in the outbreak and helps to identify what resources are needed.

               
               
               
               To define the outbreak, the IP must develop a case definition, a set of uniformly applied clinical,
                  laboratory, and other diagnostic criteria for determining whether a person should
                  be
                  identified as having a particular disease, injury, or other health condition. Case
                  definitions are built on information related to person, place, and time: common or
                  shared characteristics of the identified case-residents, a common environment, a time
                  range that might indicate the time of exposure. The case definition must not include
                  the exposure or risk factor you are interested in evaluating.

               
               
               
               Case definition should be an ongoing process that
                  will be refined as more information is collected and analyzed and more cases are
                  identified. Initially, however, the case definition should be narrow enough to focus
                  investigative efforts yet broad enough to capture the majority of cases.

               
               
               
               The pathogen in question will inform how broad the
                  initial definition is. For relatively common pathogens, such as norovirus or
                  influenza, the case definition might be quite narrow, given that the symptoms for
                  these diseases are well known. For less common pathogens, the definition may be
                  quite broad in order to capture information about unusual or varying symptoms. More
                  common pathogens will, however, have more stipulations, given the greater knowledge
                  and understanding of how they are transmitted. For example, a case definition for
                  pneumococcal infections, which are spread through aerosols, will include coughing
                  and sneezing.

               
               
               
               Careful consideration should be given to whether
                  the case definition should have a microbiological component. Requiring cases to have
                  a culture for a specific organism is often quite helpful in both focusing the
                  investigation and facilitating case findings. However, this requirement is not a
                  guarantee, and certain microorganisms might still be missed. This decision will be
                  based on urgency and the resources available to the IP. Therefore, the IP might
                  request a culture, but it might be used for case refinement rather than the initial
                  case definition.

               
               
               
               The IPC program should have or develop a
                  methodology for case-finding. The IP might use a variety of sources to find
                  additional cases possibly related to the outbreak. Depending on how the initial case
                  was identified, these might include:

               
               
               
               
                  
                  
                  	
                     
                     
                     Laboratory records (a logical first place
                        to start).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Surveillance findings (e.g., for a
                        multiple-drug-resistant pathogen currently being tracked).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Discussions with HCP.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Public health press releases (in cases of
                        community outbreaks).

                     
                     

                  
                  

               
               
               
               Environmental cultures, as well as sample cultures
                  from HCP, might also be considered, as is discussed more later
                     in this section.

               
               

            
            

         
         
         
         
            
            
            Notifying and Involving Key
               Stakeholders

            
            
            
            
               
               
               
               When an outbreak investigation is launched, the IP
                  must inform key partners and stakeholders (both internal and external). This
                  should happen as soon as a case (or multiple cases) that points to a possible
                  outbreak is identified. Communication is a continuous component of an outbreak
                  investigation.

               
               
               
               The IP should reach out to frontline staff to
                  provide guidance on how to proceed. They will need to know what to do and how to
                  halt the spread of the infectious disease.

               
               
               
               
                  Key Point

                  
                     
                     
                     Communication is a
                        core competency for any IP, especially in surveillance
                        and when managing an outbreak. The ability to
                        communicate and collaborate with other staff members is
                        essential.

                     
                     

               
               
               
               In addition to the different departments in
                  the healthcare facility, the IP should communicate their findings with local,
                  regional, and national organizations, many of which will have separate reporting
                  requirements. The IP is responsible for staying up-to-date on these
                  requirements. Some requirements will be time-sensitive. Even when there is no
                  requirement to report, doing so helps the IP stay connected with public health
                  officials who may be able to provide assistance during the outbreak.

               
               
               
               This process ensures that all relevant parties
                  stay informed and are prepared to respond within the scope of their expertise
                  and responsibility. Facility administration should be notified so that resources
                  can be made available and so that risk management, resident safety, and public
                  affairs staff can prepare to assist. The microbiology laboratory should be
                  notified and asked to alert the IP or the IPC or epidemiology department of new
                  possible cases and to save any isolates that might be related to the
                  outbreak.

               
               

            
            

         
         
         
         
            
            
            Performing a Literature Review

            
            
            
            
               
               
               
               Conducting a review of available literature is
                  a critical step in the process. Literature reviews inform investigation efforts
                  by helping to determine information on potential sources and control measures
                  and to generate hypotheses. They also can identify certain procedures, vessels,
                  and technical errors that are frequently associated with outbreaks.

               
               
               
               The IP must be selective in their choice of
                  literature so that they do not spend time on studies that have little to no
                  bearing on their healthcare setting. Authoritative, nationally published sources
                  contain a wealth of information about current outbreaks, diseases of note, and
                  recommended immunizations.

               
               

            
            

         
         
         
         
            
            
            Preparing an Initial Line List and Epidemic Curve

            
            
            
            
               
               
               
               The line
                     list is a document that contains information related to resident symptoms
                  (if there is a possibility that it is a pseudo-outbreak), medications, procedures,
                  consults, resident locations, contact with HCP, and a host of other factors that
                  might predispose the residents to the infection under investigation. It is, perhaps,
                  the single most important tool in any outbreak investigation. Line lists also often
                  include information about outcomes.

               
               
               
               
                  Key Point

                  
                     
                     
                     The line list is an invaluable tool for an IP.
                        It is used to collect together all relevant information on suspected outbreak
                        cases. These data can be used to track and analyze the event, both during the
                        outbreak and after it has ended.

                     
                     

               
               
               
               Creating a line list is a resource-intensive
                  process, requiring an extensive review of a wide variety of information from many
                  sources, everything from resident medical records and staff consultations to resident
                  location data. When deciding what information to include on the line list, the IP
                  should weigh the benefits that may be gained against the resources that will be
                  required. It is a good practice to create an initial line list with some very basic
                  information on potential exposures. As with many other documents and processes
                  related to outbreaks and surveillance in general, the line list should be revised
                  frequently so that its contents remain pertinent to the investigation. As the
                  investigation progresses, the IP might add information to the form as needed (for
                  example, new exposure sources or outcome results).

               
               
               
               Line lists are typically created in a spreadsheet
                  because spreadsheets allow for easy data sorting and data trend analyses.
                  (Spreadsheets also make it easier to generate visual aids, such as graphs, tables,
                  and charts, which will be needed when reporting findings.)

               
               
               
               Line lists can take many different forms and
                  styles. For example, some organizations or authoritative sources may have line lists
                  dedicated to specific kinds of infections (respiratory, urinary tract,
                  gastrointestinal, etc.) that can be downloaded. Line lists should also be customized
                  based on the needs of the specific facility and outbreak.

               
               
               
               An example of a line list template, based on CDC
                  recommendations, is shown in Exhibit 4-6.

               
               
               
               
                  Exhibit 4-6: Generic Line List[image: A generic line list template adapted from CDC material, used for tracking demographic details, symptoms, diagnostics, and outbreak outcomes of residents during an investigation. Go to long description for more details.]
               
                  Source: Adapted from CDC
                     material.
                  

               
                  Go to long description.
                  

               
               
               
               
               Each row in the list represents a person that may
                  have been affected by the outbreak. All line lists should include demographics,
                  location, signs and symptoms, diagnostics, and outcomes.

               
               
               
               
                  
                  
                  	
                     
                     
                     Demographics. This includes the name,
                        age, and sex of residents and staff.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Location. It is essential to know where
                        each potentially infected individual is located or works. This information
                        helps the IP to identify possible locations that might be the source of an
                        outbreak (e.g., a majority or significant cluster of cases may either be a
                        resident or work on a single nursing unit). Knowing whether the potential
                        case is a long- or short-term resident may help the IP to identify an
                        infection that has been brought into the facility via a transfer. IPs should
                        make use of a facility map to track the outbreak; it may provide visual
                        clues that indicate where and when the outbreak cases are occurring.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Signs and symptoms. This information ties
                        directly into the case definition. What are the signs or symptoms required
                        for an individual to be considered a potential case? Keeping track of
                        symptoms—what they are, when they appear, and how long they last—may reveal
                        information valuable for identifying and monitoring the infection outbreak.
                        Signs and symptoms will also inform the IP’s selection of control measures
                        to implement in order to prevent and control the continued spread of the
                        outbreak. Depending on the kind of outbreak being investigated, the IP might
                        include a column for each relevant symptom (e.g., cough, headache, and sore
                        throat for influenza).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Diagnostics. This information is related
                        to the specimen collected and is used to diagnose a case and identify any
                        connection it may have to an outbreak. Diagnostic data should include the
                        date of collection and laboratory tests requested. The IP should make note
                        of any and all microorganisms identified by the tests.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Outcomes. Was the identified infection
                        actually a case related to the outbreak? Did the individual recover? If a
                        staff member, did their condition require hospitalization?

                     
                     

                  
                  

               
               
               
               Line lists might also include information about
                  any medications that residents or HCPs might be taking, as those may result in side
                  effects that mimic infection symptoms.

               
               
               
               
                  Key Point

                  
                     
                     
                     In order to maximize the value of line lists, it is important
                        to have an organized system to store and share files, as line lists will evolve
                        over time (including both variables tracked and which stakeholders have a vested
                        interest in the information). Without a good way to organize and share these
                        files, it is easy to lose track of which is the most “up to date”, thus causing
                        issues in the outbreak investigation. 

                     
                     

               
               
               
               The data contained in a line list can be used to create
                  epidemic curves.

               
               

            
            

         
         
         
         
            
            
            Observing/Reviewing Implicated Resident Care
               Activities

            
            
            
            
               
               
               
               The IP should observe and review any resident care
                  activities that might be implicated in the outbreak or spread of transmission.
                  Through this process, the IP can often (though not always) identify the cause of
                  the outbreak. The line list is a critical tool for steering this step in the
                  investigation. Pathogens and organisms that are identified can point an IP in a
                  specific direction (for example, Aspergillus and construction or maintenance activities; norovirus and
                  food preparation and storage). Similarly, the results of the line list might
                  suggest processes as potential causes (for example, therapy services or wound
                  care).

               
               
               
               Observations and reviews should begin in an
                  unstructured manner by gathering general information from nurses and other staff
                  in order to ascertain general practice patterns and workflow. As more
                  information is gathered, the review should become more formalized through the
                  use of questionnaires and other assessment tools.

               
               
               
               It is essential that the IP communicate to all
                  involved that the investigation is a collaboration, not an attempt to assign
                  blame. Maintaining open dialogue with all involved helps to maintain
                  transparency and a collaborative environment.

               
               
               
               When reviewing resident care activities, the IP
                  might ask frontline staff the following questions:

               
               
               
               
                  
                  
                  	
                     
                     
                     What is the standard method for
                        performing this procedure?

                     
                     

                  
                  
                  
                  	
                     
                     
                     What are the challenges or barriers
                        involved in this procedure?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Can any of the steps in this process
                        be omitted or bypassed during the procedure?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Can you think of anything or have you
                        observed any nonconforming practices that might have resulted in the
                        outbreak?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Are any other practices or procedures
                        performed beyond what is expected or recommended?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Is there anything else you need in
                        order to complete this work properly?

                     
                     

                  
                  

               
               

            
            

         
         
         
         
            
            
            Implementing Control Measures

            
            
            
            
               
               
               
               The ultimate goal of any outbreak investigation is to
                  stop adverse events. Therefore, throughout the course of the outbreak
                  investigation (and surveillance activities in general), the IP and their team
                  should be identifying and implementing a variety of IPC measures. Based on the
                  discoveries through observation, consultation, and analysis of data collected
                  (line lists, for example), the IP should implement control measures as soon as
                  is practicable.

               
               
               
               Control measures are protocols designed to interrupt the
                  transmission of and reduce or eliminate the occurrence of communicable diseases
                  and infections. Measures should always be selected based on the specific
                  outbreak or organism in question.

               
               
               
               Depending on the severity of the outbreak,
                  additional control measures may have considerable impact on the day-to-day
                  lives—and, therefore, on the mental well-being—of residents in LTC
                     facilities. For example, during a highly
                  transmissible respiratory or other airborne infectious event, isolation may be
                  required for those infected. As always, resident safety should be a strong determinant of the
                  measures put in place.

               
               
               
               Common outbreaks in healthcare facilities
                  include respiratory and gastrointestinal infections. Standard precautions help
                  reduce the risk of transmission. Specific measures combat the ways in which
                  common infections are transmitted (transmission-based precautions). In some
                  instances, even a single case should trigger immediate control measures; a
                  single case of gastroenteritis should be met with immediate contact
                  precautions.

               
               
               
               If an influenza outbreak is suspected, for
                  example, one control measure that may be considered is requiring HCP to wear
                  face masks for all resident care to help prevent the spread of the infection
                  between residents and HCP. If control measures that require enhanced PPE use are
                  implemented, the IP should work with the healthcare facility’s procurement
                  department to ensure that sufficient supply is maintained for the duration of
                  the outbreak in addition to keeping an emergency stock of relevant PPE.

               
               
               
               As control measures are implemented, the IP
                  should reinforce staff, resident, and visitor education on compliance with
                  general IPC recommendations. As with all prevention and control processes, a
                  mechanism should be in place to ensure that there is compliance.

               
               
               
               Some control measures that might be
                  implemented during an outbreak at a facility include:

               
               
               
               
                  
                  
                  	
                     
                     
                     Transmission-based precautions among
                        HCP and residents.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Enhanced cleaning and disinfection
                        protocols (e.g., use of EPA-approved targeted disinfecting agents based
                        on suspected pathogen).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Isolating or cohorting residents that
                        exhibit similar symptoms.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Posting appropriate and
                        regulation-required outbreak signage.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Explaining potential risks to
                        visitors. (Requirements to which the facility may be subject may
                        prohibit restriction of visitors except if it poses a risk to other
                        residents and staff.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Postponing or halting new admissions
                        to the facility.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Changing where a procedure is
                        performed or temporarily halting a procedure if it is implicated in the
                        outbreak.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Canceling or modifying group
                        activities until symptoms have subsided. (The time frame for this will
                        depend on the organism in question.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Instituting public health vaccination campaigns or providing private
                        vaccination sites for HCPs.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Providing additional educational
                        opportunities.

                     
                     

                  
                  

               
               
               
               Any control measures implemented during an
                  outbreak, or surveillance more generally, should be regularly reviewed to ensure
                  that:

               
               
               
               
                  
                  
                  	
                     
                     
                     They are effective at controlling the
                        outbreak.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Compliance is reached, in terms of
                        both regulatory compliance and staff participation.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Appropriate resources have been
                        allocated (e.g., personnel have access to appropriate PPE).

                     
                     

                  
                  

               
               

            
            

         
         
         
         
            
            
            Communicating with Stakeholders/Preparing the
               Outbreak Report

            
            
            
            
               
               
               
               Throughout the outbreak investigation,
                  the IP should communicate regularly with key stakeholders by providing short
                  reports on the progress of the investigation, control measures that have been
                  implemented, and other pertinent information. In addition, a final report should
                  be issued after surveillance activities are completed (or once an outbreak is
                  declared over) that brings together all previous reports and details the results
                  of the investigation, the efficacy of control measures, and any details related
                  to challenges confronted.

               
               
               
               Establishing clear time periods for reporting
                  should help the IP know what information to include and allow them to show and
                  explain trends and progress to stakeholders. It is also important that the IP
                  work with risk management to ensure that all communications and activities
                  associated with the outbreak are legally protected.

               
               
               
               There is no standardized structure or design
                  to follow when creating these reports. Certain healthcare associations have
                  published guidance materials for IPs and others who may be involved in the
                  composition of the reports.

               
               
               
               If the IP and their team have followed the
                  proper surveillance and outbreak management steps and processes, they will have
                  two valuable sources of information that should be included in the reports: the
                  surveillance plan created at the start of the surveillance program and the
                  outbreak management plan created at the first signs of an outbreak, both of
                  which should have been updated over the course of surveillance activities. These
                  form excellent starting points for creating reports.

               
               
               
               The reports that an IP assembles should bring
                  together all of the data analysis and presentation methods they have learned.
                  Narrative summaries are among the most valuable methods for conveying
                  surveillance findings. Coupled with visual data presentation methods (tables,
                  charts, etc.), an IP can make a compelling and convincing case for implementing
                  control measures or other changes related to processes, outcomes, and
                  practices.

               
               
               
               For example, an increase in UTIs in a
                  healthcare facility may be found to be caused by dehydration, improper perineal
                  care or toileting practices, or improper antimicrobial use, to name but a few.
                  If the UTIs are not associated by organism, person, place, or time, then they
                  would not be considered an outbreak. However, they would still be captured
                  during surveillance, and the IP and their team would have to formulate and
                  implement a plan to address the underlying cause.

               
               
               
               One of the most important things for an IP to
                  keep in mind when composing reports is how useful they will be to others. IPC is
                  a collaborative endeavor, one that is benefited the most when IPs are able to
                  share their findings and conclusions with others in their field as well as the
                  broader scientific community as a whole. 

               
               

            
            
            
            
               
               
               Outbreak Summary Report Checklist

               
               
               
               
                  
                  
                  
                  The Canada Communicable Disease Report (CCDR) has
                     developed a surveillance summary report checklist, which has also been published in
                     the United States by the National Library of Medicine. Below is an example of a
                     surveillance/outbreak checklist that an IP might use when creating their own
                     surveillance and outbreak reports; it is based on the CCDR recommendations.

                  
                  
                  
                  
                     Exhibit 4-7: Outbreak Summary Report Checklist
                     
                     
                     
                     
                        
                        
                        
                        
                           
                           
                              
                              
                                 
                                 
                                 
                                 
                                 
                                 
                                 
                              
                              
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Report Content
                                          Item

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       Details

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       Completed

                                       
                                       
                                    

                                 
                              
                              
                              
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Title

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       Infection event

                                       
                                       
                                       
                                       Population

                                       
                                       
                                       
                                       Place

                                       
                                       
                                       
                                       Date or date range

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       

                                       
                                       
                                    

                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Summaries

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       Brief background

                                       
                                       
                                       
                                       Outbreak
                                          identification

                                       
                                       
                                       
                                       Objectives

                                       
                                       
                                       
                                       Methodology

                                       
                                       
                                       
                                       Results

                                       
                                       
                                       
                                       Conclusions

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       

                                       
                                       
                                    

                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Methodology

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       Definitions/criteria
                                          used

                                       
                                       
                                       
                                       Sources

                                       
                                       
                                       
                                       Case-finding

                                       
                                       
                                       
                                       Data analysis/methods
                                          explanation and justification

                                       
                                       
                                       
                                       Interventions/control
                                          measures

                                       
                                       
                                       
                                       Outbreak
                                          verification

                                       
                                       
                                       
                                       Hypothesis testing,
                                          if available

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       

                                       
                                       
                                    

                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Results

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       Descriptive
                                          summary/data

                                       
                                       
                                       
                                       Data quality
                                          report

                                       
                                       
                                       
                                       Data analysis

                                       
                                       
                                       
                                       Visual data
                                          presentation (charts, tables, etc.)

                                       
                                       
                                       
                                       New discoveries (e.g.,
                                          new agents, reservoirs, modes of transmission; legal and
                                          economic impact)

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       

                                       
                                       
                                    

                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Discussion

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       Summary of key
                                          results

                                       
                                       
                                       
                                       Comparative
                                          analysis

                                       
                                       
                                       
                                       Strengths and
                                          weaknesses

                                       
                                       
                                       
                                       Complications

                                       
                                       
                                       
                                       Interpretation of
                                          results

                                       
                                       
                                       
                                       Conclusion(s)

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       

                                       
                                       
                                    

                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Recommendations

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       Future surveillance
                                          and control recommendations

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       

                                       
                                       
                                    

                                 
                              

                           

                        
                        

                     
                  
                  
                  
                  The IP should feel free to adjust the contents of
                     their reports (and therefore checklist) based on facility, region, and local
                     reporting requirements. For example, if there are official forms that must be
                     completed, then the IP should follow government guidelines for how and where to
                     complete and include this information.

                  
                  
                  
                  Depending on when the report is filed—during an
                     ongoing surveillance program or outbreak investigation or afterward—the IP may
                     adjust the information included based on the recipient of the report or what has
                     been discovered so far. It is up to the IP to decide what information to include in
                     order to best serve the stakeholders and resident outcomes. IPs should also consider how their report
                     can serve other IPs, who may refer to these reports when designing their own
                     investigations in the future.

                  
                  
                  
                  A key result of a report that contains
                     recommendations is to develop action plans to implement approved
                     recommendations.

                  
                  

               
               

            
            

         
         
         
         
            
            
            Declaring an End to the Outbreak

            
            
            
            
               
               
               
               At a certain point, the IP will need to
                  declare that the outbreak is over or resolved. This decision should be based on
                  clear evidence that the infection has been brought under control, transmission
                  has been halted (that is, new cases have ceased to appear within the relevant
                  time frame, which may be different for different pathogens but is generally two
                  incubation periods), and those affected have started to recover. The IP
                  should then engage in additional follow-up activities to ensure that the
                  outbreak is over.

               
               

            
            

         
         
         
         
            
            
            Follow-Up Activities

            
            
            
            
               
               
               
               IP follow-up activities are iterative and
                  involve quality assurance and performance improvement activities that are
                  crucial to controlling and preventing the spread of transmissible infections in
                  any healthcare setting. An investigation’s follow-up activities are often a
                  collaborative effort between the IP, members of the interdisciplinary
                  surveillance team, and frontline staff engaged in collecting data, implementing
                  control measures, and caring for residents.

               
               
               
               Though some of these activities may have
                  already taken place during the initial outbreak investigation, it is
                  nevertheless important for the IP to consider revisiting these activities:

               
               
               
               
                  
                  
                  	
                     
                     
                     Refining the case definition. As more
                        information becomes available, the IP should refine the case definition
                        to make it as focused as possible on detecting all cases that are
                        potentially associated with the outbreak. This might require that the
                        definition be either narrowed or expanded. This is a process to be
                        revisited whenever new information is discovered.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Continuing case-finding and
                           surveillance. This is a critical step in monitoring the progress
                        of an outbreak. Surveillance activities should continue for a
                        predetermined period after the outbreak has been declared over to ensure
                        that it is truly over. This time period will be determined by the type
                        of outbreak (common or propagated source) and the organism involved.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Regular review of control measures.
                        All control measures that have been implemented should be reviewed to
                        ensure compliance and effectiveness during the outbreak, based on the
                        incubation period for the disease under investigation. The IP should
                        investigate ways to increase compliance, when necessary, and also assess
                        whether any control measures should be discontinued. On the other hand,
                        it may be necessary for certain control measures to become permanent
                        even after the outbreak has ended.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Maintaining surveillance activities.
                        The IP should assess whether surveillance activities need to continue.
                        After the outbreak has ended, it might be appropriate to end active
                        surveillance (e.g., contact by phone or email or face-to-face interviews
                        to obtain follow-up data) but continue passive measures (reviewing
                        reports, records, and so forth). Other sources for the outbreak, such as
                        food or equipment, should be maintained to ensure that the origin is
                        identified and preventive methods are in place and successful.

                     
                     

                  
                  

               
               
               
               
                  Key Point

                  
                     
                     
                     Generally, if active
                        surveillance has been in place and no new cases have
                        been identified during a period twice as long as the
                        incubation period, measures can be discontinued.

                     
                     

               
               

            
            

         
         
   
      
         
         
         
         Section E: Data Management, Analysis, Interpretation, and
            Reporting

         
         
         
         
            
            
            
               After completing this section, learners will be able to:
               

            
            
            
            
               
               
               	
                  
                  
                  Understand the importance of and select standardized surveillance
                     definitions.

                  
                  

               
               
               
               	
                  
                  
                  Understand and calculate statistical measures of surveillance.

                  
                  

               
               
               
               	
                  
                  
                  Convert surveillance data into useable information (rates, ratios,
                     proportions, etc.).

                  
                  

               
               
               
               	
                  
                  
                  Design surveillance-driven action plans.

                  
                  

               
               

            
            
            
            Surveillance activities and outbreak investigations can generate considerable amounts
               of raw data and information. However, data is only useful if is interpretable and
               actionable. It is, therefore, essential that IPs have the ability to manage,
               analyze, and interpret data.

            
            
            
            This section looks at the ways in which an IP can use their data to understand what
               has happened, identify trends and shifts in infection rates, and present it to
               others in order to guide decision-making. It concludes with a discussion of how to
               report surveillance data to internal and external stakeholders, and how to generate
               a surveillance data report.

            
            

         
         
         
         
   
      
         
         
         
         Identifying Surveillance
            Criteria (Case Definitions)

         
         
         
         
            
            
            
            Being able to define an outbreak or notable
               infection event is one of the most important aspects of surveillance and outbreak
               investigations. Surveillance
                  criteria, also called
               case definitions, identify specific conditions that qualify as infections for the
               purpose of surveillance data collection; they are also used in the calculation and
               reporting of infection rates.

            
            
            
            Surveillance definitions must be applied
               consistently in order to accurately record how an outbreak is progressing. This
               allows the IP to make useful comparisons between the data currently being collected
               and the facility’s historical data. By using standardized criteria, the IP is also
               able to compare data collected in LTC and other healthcare
               settings as a means of benchmarking and tracking the progress and trajectory of an
               event.

            
            
            
            
               Key Point

               
                  
                  
                  Surveillance data must be collected using
                     standardized criteria. This facilitates the accurate identification of trends
                     and the comparison of data from multiple surveillance programs, and it supports
                     benchmarking.

                  
                  

            
            
            
            Changing the case definition during surveillance
               or while in the midst of an outbreak can affect results and make comparison of
               current and historical data more difficult. Therefore, if the case definition is
               changed, it should be noted in the surveillance report. This is because a change to
               the definition/criteria may change the infection rate, since the number of
               identified cases is also likely to change.

            
            
            
            The criteria chosen should reflect generally
               accepted definitions of the disease or event being monitored. Criteria have been
               published for defining HAIs in a variety of settings, and IPs are encouraged to
               refer to these when identifying the case definitions for their own
               investigations. The most commonly applied standardized
                  definitions in LTC facilities in the United States are the revised McGeer
                  criteria (Stone et al. [2012]) and the NHSN surveillance criteria.

            
            
            
            For HAI cases, it is vital to apply
               surveillance criteria precisely. This is because surveillance definitions like those
               used in a public health reporting network are developed for epidemiologic
               surveillance and not for clinical diagnosis. For instance, a resident may fit the
               surveillance criteria for a central line-associated bloodstream infection (CLABSI)
               but may not be clinically diagnosed as having a catheter-related infection, or a
               resident may be clinically diagnosed with pneumonia but may not meet the surveillance
               definition.

            
            
            
            The IP and their team should have the selected
               criteria available whenever they are performing surveillance activities. Some of
               these criteria may be included in their line listings.

            
            
            
            Loeb criteria
               were developed to guide antimicrobial treatment and prescribing decisions for
               specific patients/residents. Loeb criteria rely on a person-centered method to
               promote proper treatment as well as antimicrobial stewardship. McGeer criteria are
               designed to use clear and consistent definitions within LTC populations.

            
            
            
            As described by the World Health Organization, there are a few key distinctions
               between surveillance case definitions and clinical definitions. Key differentiations
               include:

            
            
            
            
               
               
               	
                  
                  
                  Clinical definitions focus on guiding resident care instead of informing
                     surveillance and public health activities.

                  
                  

               
               
               
               	
                  
                  
                  Clinical definitions apply subjective criteria in addition to objective
                     criteria, instead of just applying objective criteria.

                  
                  

               
               
               
               	
                  
                  
                  Clinical definitions focus on the individual level, not the population
                     level.

                  
                  

               
               
               
               	
                  
                  
                  Clinical definitions focus on accurately describing the resident’s condition,
                     instead of consistently describing shared conditions across a
                     population.

                  
                  

               
               
               
               	
                  
                  
                  Clinical definitions focus on the current clinical presentation of the
                     resident and do not include temporal considerations.

                  
                  

               
               

            
            
            
            Note that it may be important to be able to describe the differences between these
               to
               facility leadership and healthcare providers. Proper documentation of these may
               affect the facility’s reimbursements for services rendered and activities
               undertaken.

            
            

         
         
         
         
         
            
            
            Revised McGeer Criteria

            
            
            
            
               
               
               
               
               In 2012, the Society for Healthcare Epidemiology of America
                  (SHEA) and the CDC released updated surveillance definitions for LTC facilities;
                  these are often referred to as the McGeer
                     criteria—standardized definitions that address clinically relevant
                  infections found in LTC settings; they also take into consideration the limited IPC
                  resources available to most LTC facilities, including limited radiology and
                  laboratory data, blunted immune responses in elderly residents, and brief resident
                  notes.

               
               
               
               
               The McGeer criteria were revised in 2012 by Stone et al. to include conditions and
                  signifiers for:

               
               
               
               
                  
                  
                  	
                     
                     
                     Respiratory tract infections.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Urinary tract infections (UTIs).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Eye, ear, nose, and mouth infections.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Skin and soft tissue infections.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Gastrointestinal tract infections.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Systemic infections.

                     
                     

                  
                  

               
               
               
               As part of these six categories, the McGeer criteria identify four “constitutional
                  criteria” that establish common definitions for common infection signs and symptoms.
                  As IPs become more familiar with the McGeer criteria, they may notice that
                  conditions often include at least one of these constitutional criteria.
                  Additionally, the four constitutional criteria have conditions of their own that
                  must be met. These criteria and their conditions are detailed in Exhibit 4-8.

               
               
               
               
                  Exhibit 4-8: McGeer Constitutional Criteria
                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Criteria

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Details

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Fever

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Single oral
                                       temperature >37.8°C (100°F)

                                    
                                    
                                    
                                    OR

                                    
                                    
                                    
                                    Repeated oral
                                       temperature >37.2°C (99°F) or rectal temperature
                                       >37.5°C (99.5°F)

                                    
                                    
                                    
                                    OR

                                    
                                    
                                    
                                    Single temperature
                                       >1.1°C (2°F) over baseline from any site

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Leukocytosis

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Neutrophilia
                                       (>14,000 leukocytes/mm3)

                                    
                                    
                                    
                                    OR

                                    
                                    
                                    
                                    Left shift (>6%
                                       bands or ≥1,500 bands/mm3)

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Acute change in mental
                                       status from baseline

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Acute onset

                                    
                                    
                                    
                                    Fluctuating course

                                    
                                    
                                    
                                    Inattention

                                    
                                    
                                    
                                    AND

                                    
                                    
                                    
                                    Disorganized
                                       thinking/altered level of consciousness

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Acute functional
                                       decline

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    New three-point
                                       increase in total activities of daily living (ADL) score
                                       from baseline, based on: bed mobility, transfer,
                                       locomotion within LTC facility, dressing, toilet use,
                                       personal hygiene, and eating.

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               
               
               These criteria guide the decision-making process by providing the IP with the
                  conditions needed to consider the person in question a relevant case. The first step
                  is usually to identify signs and symptoms that might indicate the presence of an
                  infection. The McGeer criteria typically require additional diagnostic information
                  (for example, positive laboratory tests or x-rays) to confirm the infection.

               
               
               
               Here are a couple of examples of how the McGeer criteria guide the identification
                  of
                  HAIs.

               
               
               
               
                  Exhibit 4-9: McGeer Criteria and Respiratory Infection: Pneumonia
                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Condition

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Details

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    At least one of the
                                       following (constitutional criteria)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Fever

                                    
                                    
                                    
                                    Leukocytosis

                                    
                                    
                                    
                                    New change in mental
                                       status

                                    
                                    
                                    
                                    New onset of
                                       functional decline

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    At least one of the
                                       following

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    New/increased
                                       cough

                                    
                                    
                                    
                                    New/increased sputum
                                       production

                                    
                                    
                                    
                                    O2 saturation
                                       <94% on room air or a reduction in O2
                                       saturation of >3% of baseline

                                    
                                    
                                    
                                    New/changed lung
                                       examination abnormalities, pleuritic chest pain

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Must be present

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Chest x-ray
                                       demonstrating pneumonia or the presence of a new
                                       infiltrate

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               
               
               If there is a suspected case of pneumonia, then all three of the criteria in Exhibit 4-9 must be met. The IP (or other HCP)
                  would work through these conditions one by one. If a single one of them is not met,
                  then it would indicate that the resident does not have pneumonia; the IP or HCP
                  would then have to refine their case definition and consider alternatives.

               
               
               
               
                  Exhibit 4-10: McGeer Criteria and C. difficile
                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Condition

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Details

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    At least one of the
                                       following gastrointestinal sub-criteria

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Diarrhea (three or
                                       more liquid or watery stools above what is normal for
                                       the resident within a 24-hour period).

                                    
                                    
                                    
                                    Presence of toxic
                                       megacolon (abnormal dilatation of the large bowel,
                                       documented radiologically).

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    At least one of the
                                       following diagnostic sub-criteria

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Stool specimen for
                                       which C.difficile is positively detected by
                                       polymerase chain reaction (PCR) or toxin test.

                                    
                                    
                                    
                                    Pseudomembranous
                                       colitis is identified during endoscopic exam/surgery or
                                       in histopathologic exam of a biopsy specimen.

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               
               
               C. difficile is a common infection among residents
                  at LTC facilities, and Exhibit 4-10 shows the
                  decision-making process for identifying its presence using the McGeer criteria.

               
               

            
            

         
         
         
         
         
            
            
            National Healthcare Safety Network Criteria

            
            
            
            
               
               
               
               The National Healthcare Safety
                     Network (NHSN) criteria work in much the same way as the McGeer criteria:
                  They provide a guide for decision-making based on certain conditions being met or
                  signs and symptoms being in evidence. They are, however, more extensive and detailed
                  than the McGeer criteria—this is partly because they are intended for any healthcare
                  setting, not LTC facilities in particular. However, some categories are acquiring
                  LTC reporting requirements; so IPs should familiarize themselves with the NHSN
                  criteria.

               
               
               
               The current NHSN surveillance criteria for HAIs are:

               
               
               
               
                  
                  
                  	
                     
                     
                     Bone and joint infection.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Bloodstream infection.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Central nervous system infection.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cardiovascular system infection.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Eye, ear, nose, throat, and mouth
                        infection.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Gastrointestinal system infection.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Lower respiratory system infection
                        (excluding pneumonia).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Pneumonia.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Reproductive tract infection.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Surgical site infection.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Skin and soft tissue infection.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Systemic infection.

                     
                     

                  
                  
                  
                  	
                     
                     
                     UTI.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Ventilator-associated event.

                     
                     

                  
                  

               
               
               
               The NHSN is a reporting body, and so the NHSN criteria also include relevant
                  reporting requirements.

               
               
               
               The CDC has published several useful checklists related to NHSN surveillance based
                  on
                  criteria groupings. These checklists include the symptoms to identify, the
                  decision-making process for specific HAI events, and the infection reporting
                  requirements.

               
               

            
            

         
         
         
   
      
         
         
         
         Surveillance Data Analysis

         
         
         
         
            
            
            
            Data must be
               organized and compiled into a format useful for analysis and decision-making. In
               this way, data provides frontline personnel with the information about infection
               prevention trends necessary for improving IPC practices, such as HH, environmental
               cleaning and disinfection protocols, and PPE use.

            
            
            
            An important consideration
               underlying the usefulness of data is whether or not the data can be considered valid
               or not. Validity is the degree to which a measurement, test, study, or other data
               collection method actually measures or detects what it is intended to measure. It
               is
               important to ensure that the data collected during surveillance and outbreak
               investigations is validated. In terms of activities in LTC
                  settings, this simply means ensuring that data is formulated accurately and
                  calculated correctly.

            
            
            
            Provided the information is considered valid, the IP should share their findings with
               relevant stakeholders throughout the surveillance process—not only at the end of the
               surveillance program but also during the course of the program; this may happen on
               request, at prearranged times and briefings, or when a change arises that
               necessitates an adjustment to the surveillance program.

            
            
            
            Turning raw data into comprehensible and actionable information is an essential
               component of any IP’s responsibilities. A considerable amount of data may be
               gathered, depending on the scope of the surveillance program and the size of the
               healthcare facility, and presenting it to stakeholders in its raw form is an
               ineffective way to convey findings.

            
            
            
            Statistical measurements commonly used in healthcare surveillance programs include
               measures of central tendency (mean, median and mode), dispersion (range, deviation,
               variance, and standard deviation), and frequency (rates, ratios, and proportions);
               as well as percentiles. For LTC facilities, the most useful
                  measurements are those of frequency, commonly referred to simply as
                  “rates.”

            
            
            
            
               Key Point

               
                  
                  
                  Data is only useful if it can be turned into actionable
                     information. IPs must become familiar with the various methods for data
                     analysis.

                  
                  

            
            

         
         
         
         
         
            
            
            
               Types of Statistics
               

            
            
            
            
               
               
               
               There are two types of statistics:
                  descriptive and inferential. Descriptive statistics provides numerical information
                  about variables. In simple terms, it uses numbers to describe the characteristics
                  of
                  a data set. Inferential statistics makes an assumption (an inference) about a
                  population based on a sample or calculates the strength of the association between
                  cause and effect.

               
               
               
               The CDC refers to the five Ws
                  of descriptive epidemiology, which are used to help identify, collect, and
                  organize relevant data:

               
               
               
               
                  
                  
                  	
                     
                     
                     What. Health issue/event of concern
                        or diagnosis.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Who. Demographic data related to
                        population affected.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Where. Any place and/or geographic
                        location relevant to disease occurrence.

                     
                     

                  
                  
                  
                  	
                     
                     
                     When. Disease occurrence over time or
                        at specific times.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Why (how). Causes, risk factors,
                        modes of transmission.

                     
                     

                  
                  

               
               

            
            

         
         
         
         
            
            
            Central Tendency, Populations, and
               Distributions

            
            
            
            
               
               
               
               Here are terms from the field of inferential
                  statistics along with some comments on their use.

               
               
               
               
                  
                  
                  	
                     
                     
                     The population is the set of
                        all observations of interest to the investigator. These may be individuals,
                        procedures, or any type of measurement.

                     
                     

                  
                  
                  
                  	
                     
                     
                     A sample is a group of
                        observations selected from a population and chosen to represent the
                        population as a whole. The values in a sample are those that are actually
                        observed and measured by the researcher. The sample is used in inferential
                        statistics to make assumptions about the population. Generally, the larger
                        the sample, the stronger the inference and the less likely that the observed
                        difference is due to chance alone. Small samples are more subject to error.
                        A study to detect a slight difference or slight increase in disease risk
                        with great precision will require more individuals than a study for less
                        precise detection of large differences.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Measures
                           of central tendency describe how observations cluster around a
                        middle value and locate only the center of a distribution measure. They
                        include the following:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           The mean is the sum of
                              all values divided by the total number of values—the average. For
                              example, the mean of a group of numbers (2, 4, 4, 6, 7, 19) would be
                              the sum of the group (2, 4, 4, 6, 7, 19 = 42) divided by the number
                              of values (6). So for that group of numbers, the mean is 42 ÷ 6 =
                              7.

                           
                           

                        
                        
                        
                        	
                           
                           
                           The median is the
                              midpoint of the observations, with half the observations falling
                              above and half below the median value. Because the median is not
                              affected by outliers (the median ignores extreme values), it may be
                              a good approximation of an average. For example, using the same
                              group of numbers as above (2, 4, 4, 6, 7, 19), the median would fall
                              between the 3rd and 4th listed value. The calculation would then be
                              (4 + 6) ÷ 2 = 5.

                           
                           

                        
                        
                        
                        	
                           
                           
                           The mode is the
                              observation that occurs most frequently in a data set, and it
                              determines the height and shape of a curve. It should be noted,
                              however, that data sets can be multimodal or even be nonmodal. (No
                              value occurs more often than any other.) The mode is not usually
                              affected by outliers. Using the same set of numbers (2, 4, 4, 6, 7,
                              19), the mode would be 4.

                           
                           

                        
                        
                        
                        	
                           
                           
                           The range provides a value that
                              represents the difference between the highest and lowest values in a
                              data set, but it does not say how many observations are in the data
                              set. It is not a stable measure of dispersion, as it does not
                              provide enough detail or specificity. For example, the range of the
                              same set of numbers (2, 4, 4, 6, 7, 19) is 17, but this could
                              indicate a range from 1 to 18 or 10 to 27. Often, range is used for
                              metrics such as temperatures or ages.

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     The normal distribution, as seen in Exhibit 4-11, describes a bell-shaped curve on a
                        graph in which the distribution (spread) of the values is even on both sides
                        of the mean (both halves are equal) and the mean, median, and mode are all
                        equal. As sample size increases in number, the effects of the random
                        influences are diminished and the data are closer to a normal
                        distribution.

                     
                     
                     
                     
                        Exhibit 4-11: A Normal Distribution[image: A bell curve labeled as a normal distribution, with a dashed vertical line at the center. An arrow points to the center, indicating that the mode, median, and mean all align at this point.]
                     
                     
                     
                     
                     

                  
                  
                  
                  	
                     
                     
                     A sampling distribution
                           is the distribution of the samples taken. If the sample size is low, the
                           distribution is unlikely to be normal. Many types of distributions
                           exist. For example, a distribution is not a normal distribution if it is
                           asymmetrical (this is called skewness, meaning that extreme values tend
                           to fall more in one direction than the other), and this curve looks more
                           like a wave in one direction or the other (a positive or negative
                           skew).

                     
                     
                     

                  
                  

               
               
               
               Data sets with equal
                  central tendency measures may tell very different stories if their distributions
                  differ. For example, imagine that hand hygiene compliance audits are conducted over
                  the course of a year for two different floors (A and B) in a healthcare facility.
                  If
                  both floors average 50% compliance for the year, it does not necessarily indicate
                  that both performed the same, nor does it indicate that they would both benefit from
                  the same or similar interventions. The difference between the floors might be more
                  accurately reflected in the range of the results—that is, if floor A had a steady
                  50% compliance rate for the entire year while floor B had compliance rates ranging
                  from 15% to 85%, then floor B may require more or different interventions than floor
                  A.

               
               

            
            

         
         
         
         
            
            
            Measures of Dispersion

            
            
            
            
               
               
               
               After finding measures of central tendency, the next
                  step is to measure data dispersion. Measures of dispersion give information about the
                  distribution of data around the mean. Range, deviation, variance, and standard
                  deviation are the four most commonly used measures of dispersion in healthcare
                  epidemiology.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Range
                         as previously discussed, is the largest
                           value minus the smallest value. Range is both a measure of central
                           tendency and a measure of dispersion.
                         For
                           example, if floor A in an LTC facility identified a single resident with
                           influenza, while floor B identified eight, then the range would be one
                           to eight. However, the range does not indicate how many observations are
                           in the data set; and so it would not give information about the relative
                           size of the different floors or how frequently residents were checked on
                           each floor.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Deviation is the
                        difference between an individual value in a data set and the mean value.
                        If a given data point is greater than the mean, it has a positive
                        deviation; if it is less than the mean, the data point has a negative
                        deviation. When data points are equal to the mean, they have no
                        deviation.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Variance is the
                        deviation around the mean of a distribution.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Standard deviation  is a measure
                        that reflects the distribution of values around the mean; it is the average
                        of all deviations in a data set and indicates how spread out the data are
                        around the mean. A small standard deviation indicates that the data cluster
                        tightly around the mean—that is, most data fall relatively close to the
                        average, with few (if any) outliers. A large value indicates that the data
                        are spread out more widely, with more possible outliers or a larger
                        range.
                           Exhibit 4-12 shows standard deviation with a normal
                           distribution.

                     
                     
                     
                     
                        Exhibit 4-12: Standard Deviation in a Normal Distribution[image: Bell curve showing normal distribution with standard deviations from the mean: 68.26% within ±1SD, 95.46% within ±2SD, 99.73% within ±3SD. Notes that 3 in 1,000 data points fall outside ±3SD.]
                     
                     
                     
                     
                     Consider again the hand hygiene compliance
                        example from earlier, in which floor A had a consistent 50% compliance rate
                        while floor B had a range of 15% to 85%. In that situation, floor A has a
                        smaller standard deviation than floor B.

                     
                     

                  
                  

               
               

            
            

         
         
         
         
            
            
            Measures of Frequency

            
            
            
            
               
               
               
               Rates, ratios,
                  and proportions are among the most useful measurements for IPs working
                  in healthcare facilities:

               
               
               
               
                  
                  
                  	
                     
                     
                     A ratio is a comparison of any
                        two quantitative values.

                     
                     

                  
                  
                  
                  	
                     
                     
                     A proportion is a specific kind
                        of ratio that compares a part to the whole.

                     
                     

                  
                  
                  
                  	
                     
                     
                     A rate is a
                        specific kind of ratio that includes a unit of time and provides information
                        about how fast events are occurring.

                     
                     

                  
                  

               
               
               
               Rates, ratios, and proportions are used to measure the
                  occurrence and risk of an event in a specific population during a given time period.
                  By converting data to ratios, the IP may more accurately compare them to benchmarks,
                  goals, or events at other facilities. This information should
                     be shared with the interdisciplinary team to help guide decision making and
                     action plans.

               
               
               
               When calculating infection rates, the numerator (upper
                  portion of a fraction) is the number of residents with a specific infection, and the
                  denominator (lower portion of a fraction) must accurately reflect the
                  population at risk. For example, in calculations related to indwelling urinary
                  catheters, the denominator will refer to the population or group of residents who are
                  at risk for CAUTIs (all residents with urinary catheters); in calculations relating
                  to central line-associated bloodstream infections (CLABSIs), it will be those
                  residents who are at risk for CLABSIs (all residents with central venous catheters).
                  It is possible that, during certain outbreaks (influenza or tuberculosis, for
                  example), all healthcare facility residents, HCP, and visitors should be factored
                  into the denominator. Denominator data must be collected by trained personnel. When
                  denominator data are available from
                  electronic databases, these sources may be used as long as the counts are not
                  substantially different from those collected manually.

               
               

            
            
            
            
               
               
               Ratios

               
               
               
               
                  
                  
                  
                  Ratios are based on this simple formula:

                  
                  
                  
                  [image: An equation: Numerator divided by Denominator times ten to the nth power.]
                  
                  
                  
                  
                  After the numerator is divided by the denominator,
                     the result is often expressed as the result “to one,” or written as the result “:1.”
                     For example, if over a 12-month period eight residents in a healthcare facility develop CAUTIs—six males
                     and two females—then the ratio would be three males to one female, because 6 ÷ 2 =
                     3, which can be expressed as 3:1.

                  
                  
                  
                  The numerator (x) and the denominator (y)
                     represent the two groups being compared. The multiplier (10n) is used to transform the result into a
                     number that is larger than one—or, in some formulas, if 100 is used as the
                     multiplier, into a percentage. It is read as “ten to the nth power,” and the
                     resulting value for 10n when
                     calculated may be 1 (100),
                     10 (101), 100 (102), 1,000 (103), etc.

                  
                  
                  
                  For 10n, any value of n can be used. For most
                     nationally notifiable diseases, a value of 100,000 or 105 is used for 10n. Otherwise, it is common to select a value
                     for 10n so that the smallest
                     rate calculated in a series yields a number greater than or equal to 1 (for example,
                     4.2/100, not 0.42/1,000, and 9.6/100,000, not 0.96/1,000,000).

                  
                  
                  
                  Numerators and denominators can be related
                     (influenza cases and influenza deaths) or unrelated (number of apples consumed per
                     day and number of physician visits).

                  
                  

               
               
               
               
                  
                  
                  Standard Infection Ratio (SIR)

                  
                  
                  
                  
                     
                     
                     
                     Standardized infection ratios (SIRs) are used by the CDC’s
                        National Healthcare Safety Network (NHSN) to track HAIs over time at the regional,
                        national, or facility level. Unfortunately, not
                           enough LTC facilities of different sizes and resident populations routinely
                           report into NHSN. When the data are robust enough to make SIRs useful, they will
                           be reported for LTC in the same way they are reported for acute care.

                     
                     
                     
                     As IPs may come across
                        the term, it is worthwhile to understand what it is and how it is calculated.
                        It should be noted, though, that it is an additional surveillance
                        measure; it should not replace incidence, prevalence, or attack
                        rates. Here is the formula for calculating the SIR:

                     
                     
                     
                     [image: An equation: Number of observed HAIs divided by Number of predicted HAIs equals SIR.]
                     
                     
                     
                     
                     Here’s
                        how to interpret the results of a SIR calculation:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           If SIR = 1, then there were as many infections as
                              expected.

                           
                           

                        
                        
                        
                        	
                           
                           
                           If SIR ≤ 1, then there were fewer infections than expected;
                              this suggests that the facility has prevented infections.

                           
                           

                        
                        
                        
                        	
                           
                           
                           If SIR ≥ 1, then there were more infections than expected;
                              this suggests that the facility has experienced an increase in
                              infections.

                           
                           

                        
                        

                     
                     

                  
                  

               
               

            
            
            
            
               
               
               Proportions

               
               
               
               
                  
                  
                  
                  Proportions are ratios that show the
                     percentage of a population that suffered from an infection (or other adverse event).
                     Proportions compare a part to the whole. It is a type of ratio in which the
                     numerator is included in the denominator:

                  
                  
                  
                  [image: An equation: Number of events or persons of interest divided by Total number of events or persons (of which the numerator is a subset) times ten to the nth power.]
                  
                  
                  
                  
                  Returning to the earlier example, the formula for calculating the
                     proportion of female residents that contracted CAUTIs would be 2 ÷ 8 = 0.25 and 0.25
                     x 100 = 25%. Therefore, female residents comprised 25 percent of the CAUTIs
                     identified during this 12-month period.

                  
                  

               
               

            
            
            
            
               
               
               Rates

               
               
               
               
                  
                  
                  
                  Rates measure an event’s occurrence bound by a
                     specific time frame.

                  
                  
                  
                  [image: An equation: Number of events during the time period divided by Number of events, persons, etc., at risk during the time period times ten to the nth power.]
                  
                  
                  
                  
                  Rates are a measure of risk. The time frame is
                     frequently the cumulative person-time that the population was at risk within a
                     specified time period or the number of device-days. Rates are especially important
                     because they can be used to track trends and monitor changes in the frequency of
                     specific events among residents.

                  
                  
                  
                  It is important to note that rates must always be
                     represented in the same number of units, as this allows for comparisons between
                     different time periods; it also makes rates easier to comprehend. The number of
                     units will depend on the size and complexity of the facility in which they are used,
                     but they are typically expressed as rates per 1,000 units.

                  
                  
                  
                  For example, consider a situation in which three
                     CAUTIs occur in the medical intensive care unit (MICU) during the first quarter of
                     the year (numerator) and there are 38 total residents with urinary catheters in the
                     MICU during the same time period (denominator = people at risk). This fraction is
                     then multiplied by a constant 10n to calculate the rate. Here we will use 103 (or 1,000) as the constant, which leads to
                     3 ÷ 38 = 0.0789 x 1,000 = 78.9 CAUTI/1,000 urinary catheter-days.

                  
                  
                  
                  
                     Key Point

                     
                        
                        
                        Calculating ratios,
                           proportions, and rates is an important part of any
                           surveillance program, as these measurements help transform
                           raw data into actionable information.

                        
                        

                  
                  
                  
                  Rates can be presented and calculated as crude
                     (i.e., unadjusted) and risk-adjusted.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           
                              Crude.
                              
                           Assumes
                              that risk factors are evenly distributed for all events; cannot be used
                              for comparisons of inter- and intra-facility rates. It may take the form
                              of the number of new cases or deaths occurring in a specified population
                              per year, usually expressed as the number of cases per 100,000 in the
                              population at risk.
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           
                              Risk-adjusted.
                              
                           Assumes
                              that risk factors are not evenly distributed for all events; controlled
                              based on variations; can be used for comparisons of inter- and
                              intra-facility rates. An example of a risk-adjusted measure is the NHSN
                              standardized infection ratio (SIR).
                           

                        
                        

                     
                     

                  
                  
                  
                  Many IPs and hospital administrators prefer
                     risk-adjusted rates to other summary HAI measures as a means for describing HAI
                     incidence in their facility and for making comparisons between their hospital and
                     national HAI data. By using risk-adjusted rates, a hospital can establish how their
                     infection rates compare with the national baseline.

                  
                  
                  
                  While risk-adjusted rates can help IPs make
                     comparisons with national rates and those of similar facilities (regionally or
                     nationally), these rates do have an important limitation. Due to the potentially
                     large number of diverse resident care locations, the data collected can be difficult
                     to summarize. Therefore, it might be difficult to draw accurate or appropriate
                     conclusions. This can make internal quality evaluation and external comparisons
                     difficult if based solely on risk-adjusted rates.

                  
                  

               
               

            
            

         
         
         
         
            
            
            Prevalence and Incidence

            
            
            
            
               
               
               
               Commonly used rates in surveillance programs are
                  incidence and prevalence. Historical incidence rates (the number of new cases) and
                  prevalence rates (the total number of existing cases) serve as baselines for ongoing
                  data analysis. Note that prevalence and incidence are often confused with each
                  other. Prevalence includes all cases present regardless of onset date; incidence
                  includes only new cases within the surveillance time period.

               
               
               
               Prevalence
                  measures the occurrence of existing cases—old and new—in a specific population
                  during a given time period. The prevalence rate is calculated using the following
                  formula:

               
               
               
               [image: An equation: Number of EXISTING (old and new) cases at a given point in time divided by Total population at risk (of which the numerator is a subset) at a given point in time times ten to the nth power.]
               
               
               
               
               Prevalence can be presented in two different ways,
                  both of which use the above formula: point prevalence and period prevalence. Point prevalence refers to the proportion of a
                  population with existing cases at a given point of time (e.g., the proportion of residents with a disease on a
                  given day). Period prevalence is defined as the
                  proportion of a population with existing cases during a specified period of time
                  (e.g., the proportion of residents with a disease in a given month).

               
               
               
               IPs reviewing
                  prevalence measures should look carefully at what data are included. For example,
                  two methods are acceptable: Only active cases of HAI are included for the time
                  period (making it more nearly reflect incidence) or all HAIs are included whether
                  they are active or inactive (regardless of date of onset).

               
               
               
               There are a couple of
                     things to note with regard to prevalence. First, there are only two outcomes for
                     prevalent cases: death or curing of the disease. Second, prevalence is influenced by both incidence and the average
                  duration of the disease. Key ways in which incidence and duration of disease may
                  affect prevalence include the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     As incidence increases, so does
                        prevalence.

                     
                     

                  
                  
                  
                  	
                     
                     
                     If incidence of a disease remains
                        constant but the rate of death from the disease decreases (i.e., more cases
                        are cured), then prevalence will decline.

                     
                     

                  
                  
                  
                  	
                     
                     
                     If incidence of a disease remains
                        constant but the lives of prevalent cases are prolonged (not cured), then
                        prevalence will rise.

                     
                     

                  
                  

               
               
               
               There are two types of incidence: incidence proportion (cumulative incidence) and incidence rate
                  (incidence density).

               
               
               
               Incidence proportion is defined as the number of new cases of a disease
                  that develop in a population at risk during a specified time period. In order to be
                  able to interpret rates, one will need to know how they are calculated. When
                  calculating an incidence proportion, the IP should compare the number of new cases
                  or events (the numerator) with the size of the population at risk during the
                  identified time period (the denominator). The formula for calculating an incidence
                  proportion is:

               
               
               
               [image: An equation: Number of NEW cases during a given time period divided by Total population at risk (of which the numerator is a subset) during that time period times ten to the nth power.]
               
               
               
               
               For surveillance in healthcare facilities, the
                  selection of a denominator may depend on a couple of different factors. For example,
                  if a facility does not have a stable population during the time period being
                  considered, then the IP should take either the average population observed during
                  the time period or the cumulative person-time the population was at risk. In the
                  second instance, the denominator would be calculated by adding together the time
                  each person was at risk during the specified time period.

               
               
               
               There are multiple concepts that are related to
                  the concept of incidence proportion, including attack rate, risk, cumulative
                  incidence, and probability of developing disease.

               
               
               
               The incidence
                     rate incorporates the amount of actual time at risk for each person
                  rather than assuming that each case was at risk for the entire time period being
                  studied. It is calculated using the following formula:

               
               
               
               [image: An equation: Number of NEW cases during a given time period divided by Total time at risk times ten to the nth power.]
               
               
               
               
               An example would be the number of new cases of
                  catheter-related UTIs (numerator) divided by the time at risk, which would be
                  device-days.

               
               
               
               Incidence rates are typically used in cohort
                  studies of diseases with long incubation or latency periods, such as chronic
                  diseases and occupationally acquired diseases, or when people are not followed up
                  on
                  for the same length of time. Like any rate, the incidence rate is expressed as a
                  change per unit of time. It is the most commonly used metric in LTC facilities. It is
                     the most commonly used metric in LTC facilities. For example, the number of new
                     UTIs in a month is an incidence rate.

               
               

            
            
            
            
               
               
               Attack Rates and Mortality Rates

               
               
               
               
                  
                  
                  
                  Related to incidence and prevalence are the concepts of attack rate
                     and mortality rate.

                  
                  
                  
                  An attack rate is the proportion of persons at risk who become infected
                     over an entire period of exposure or a measure of the risk or probability of
                     becoming a case. The attack rate measures the frequency of cases during an outbreak
                     and represents the risk of acquiring a disease during an outbreak. In hospital
                     epidemiology, attack rates are used to describe the probability of acquiring an HAI
                     during hospitalization. An attack rate is a kind of incidence proportion; it is
                     generally useful in describing the size of an outbreak. Attack rates are usually
                     expressed as cases per 100 people or as a percentage. Attack rates are calculated
                     as
                     follows:

                  
                  
                  
                  [image: An equation: Number of NEW cases during a given time period divided by Total population at risk during that time period times ten to the nth power.]
                  
                  
                  
                  
                  Note that in the above equation, the value in the numerator is included in the
                     denominator, as any new cases during the period arose in someone who was at risk
                     during that period.

                  
                  
                  
                  Here’s an example: Twenty-four residents on a
                     memory care unit in a long-term care facility are diagnosed with influenza, and
                     there are 52 residents in the unit. The attack rate can be calculated as 24/52 x 100
                     = 46.15, or 46.15%.

                  
                  
                  
                  A mortality rate is a measure of the frequency of death in a defined
                     population during a specified time (usually a year). The crude mortality rate
                     measures the proportion of the population dying each year from all causes. The
                     cause-specific mortality rate measures mortality from a specified cause for a
                     population. Mortality rates are typically expressed as deaths per 100,000 people.
                     Below is the formula used to calculate mortality rate.

                  
                  

               
               

            
            

         
         
         
         
            
            
            Interpreting Confidence Intervals

            
            
            
            
               
               
               
               Inferential
                  statistics makes assumptions about a population based on a small
                  sample size. The intent is to show an association between cause
                  and effect (e.g., development of pneumonia and being on a ventilator).
                  Calculations can show the strength of the association between the
                  cause and the effect, but cause can never be statistically proven.
                  There are only methods to validate the strength of the association.
                  Inferential statistics relies on probability (the laws of chance).

               
               
               
               A sample mean (x̄)
                  is an estimate of the population mean (µ). It is a point estimate
                  that may include some error. To compensate for this margin of error,
                  a calculation is performed to identify a range of possible values
                  the population mean might take. This range is known as the confidence
                  interval (CI).

               
               
               
               To
                  calculate a CI, the data must have a normal distribution. The researcher
                  determines what level of confidence to select. The most common confidence
                  levels are 90%, 95%, and 99%. A 95% confidence interval can be interpreted
                  as a range of values above and below the point estimate within which
                  the true value in the population is likely to lie with 95% confidence.
                  The other 5% is the possibility that the true value is not within
                  the confidence interval. As sample size increases, the confidence
                  interval becomes more precise. For example, if a report says that
                  a 95% CI equals 177 pounds ± 5.5 pounds for a study monitoring obesity
                  in a given population, we can be 95% confident that the population
                  mean (or average weight) falls between 171.5 and 182.5 pounds.

               
               

            
            

         
         
         
         
            
            
            Measures of Strength of Association

            
            
            
            
               
               
               
               A common use of statistics is hypothesis
                  testing. Statistical significance is used to determine how much reliance to
                  place on the results.

               
               
               
               Hypothesis testing starts with a statement
                  of expected results. It uses the distribution of a known area in the normal
                  distribution curve and estimates the likelihood (probability) that a result did
                  not occur by chance. First, a research or alternate hypothesis is formulated.
                  The hypothesis states the expectation to be tested, for example, Doctor A has a
                  higher surgical site infection (SSI) rate than does Doctor B. Then a statement
                  that is opposite to the research or alternate hypothesis is developed, for
                  example, Doctor A has a lower SSI rate than does Doctor B. The latter is called
                  the null hypothesis (Ho). The Ho is
                  always stated to be rejected. The research or alternate hypothesis (Ha) is the desired result.
                  Only two outcomes are possible with hypothesis testing: The null hypothesis is
                  accepted or rejected.

               
               
               
               Statistical significance can be expressed as a
                  question such as “Is chance or sampling variation a likely explanation for the
                  difference between a sample statistic and the corresponding null hypothesis
                  population value?”

               
               
               
               
                  
                  
                  	
                     
                     
                     Statistically significant. If the
                        answer to the question is no, it means that the observed difference is
                        not likely to occur by chance variation and the sample result is not
                        compatible with the null hypothesis and therefore is statistically
                        significant. The null hypothesis is rejected because there is sufficient
                        evidence to support that sampling variation or chance is an unlikely
                        explanation for the difference between Ho and sample values. This does
                        not prove that the research hypothesis is true.

                     
                     
                     

                  
                  

               
               
               
               
                  
                  
                  	
                     
                     
                     Not statistically significant. If the
                        answer to the question is yes, it means that the difference is likely to
                        occur by chance alone and this sample result is compatible with the null
                        hypothesis and therefore is not statistically significant. The null
                        hypothesis is not rejected. There is not sufficient evidence that
                        sampling variation is the likely explanation for the difference between
                        Ho and
                        sample values.

                     
                     
                     

                  
                  

               
               
               
               The statisticians preparing the study will
                  state the expected significance level of the test using the variable alpha (α).
                  The level of significance is
                  the probability value arbitrarily chosen by the researcher as the desired level
                  of probability at which one may feel secure in rejecting the null hypothesis.
                  This value is typically set at 0.05 or 0.01.

               
               
               
               Statistical significance can be measured using a p value. A p value is related to the sampling distribution; it
                  helps calculate the probability of collecting a sample where the value of the test
                  statistic is greater than or less than or equal to some specified value. The p value is the probability of
                  observing a sample in which the test statistic is greater than or equal to the test
                  statistic for the sample that was actually observed. It is commonly compared to α,
                  the specified significance level of the test. If α = 0.05, then a p value of less than or equal to 0.05 would cause
                  you to reject the null hypothesis and a p value greater than 0.05 would cause you to fail
                  to reject the null hypothesis.

               
               

            
            

         
         
         
         
            
            
            Reliability Tests, Sensitivity, and Specificity

            
            
            
            
               
               
               
               Reliability
                  is a crucial input when determining what survey instruments should be used, as it
                  refers to the extent to which a given instrument will yield the same results given
                  consistent inputs, across multiple trials. Reliability may be
                     broken down into four main types:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                           Test-retest.
                           
                        This type of
                           reliability describes to what extent a test will give consistent results
                           over time.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Inter-rater.
                           
                        This
                           describes to what extent a test will achieve the same results if the
                           individual running or conducting the test changes.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Parallel forms.
                           
                        This measures
                           how often distinct versions of a test, which are expected to be
                           equivalent, return the same results.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Internal consistency.
                           
                        This
                           describes to what extent individual components of a study or test are
                           consistent.
                        

                     
                     

                  
                  

               
               
               
               Sensitivity
                  and specificity are common statistical measures to describe diagnostic tests or the
                  presence of disease and are related to the main types of
                     hypothesis error. These measures affect the occurrence of Type I and Type II
                     errors, which are described as follows. 

               
               
               
               
                  
                  Type I
                        error: Occurs when the null hypothesis is rejected when it is
                     actually true or when significance is attributed when there actually is
                     none.

                  
                  Type II error: Occurs when the null hypothesis is accepted when it
                     is actually false or when significance is not attributed when it actually
                     exists.

                  

               
               
               
               Types I and II errors are
                  inversely related. For example, if an error is arising due to sample size and the
                  sample size is fixed, decreasing the risk of committing one error increases the risk
                  of committing the other. Thus, they cannot be controlled at the same time.

               
               
               
               Sensitivity and specificity and
                  two related measures influenced by them are defined as follows.

               
               
               
               
                  
                  Sensitivity: A measure of the probability that a test
                     correctly identifies as positive persons who have a disease.

                  
                  Positive predictive value (PPV): A measure of the proportion
                     of persons with a positive test who have a disease.

                  
                  Specificity: A
                     measure of the probability that a test correctly identifies persons without a
                     disease as negative.

                  
                  Negative
                        predictive value (NPV): A measure of the proportion of persons without a disease who test
                     negative.

                  

               
               
               
               
                  Key Point

                  
                     
                     
                     In order to remember the
                        difference between sensitivity and specificity, a good rule
                        of thumb is that a high sensitivity test is one where a
                        negative result rules out the existence of a disease and a
                        high specificity test is one where a positive result
                        confirms the existence of a disease.

                     
                     
                     
                     For example, if a diagnostic test has a
                        high sensitivity (95%), it should correctly detect the
                        presence of a disease 95% of the time, and the false
                        negative rate would be low, at 5%.

                     
                     
                     
                     In contrast, if a diagnostic test has a
                        high specificity (95%), it should correctly identify the
                        absence of a disease 95% of the time, and the false positive
                        rate would be low, at 5%.

                     
                     

               
               
               
               PPV and NPV are influenced by the specificity
                  and sensitivity of the screening test and by the prevalence of disease in the
                  population, as shown in Exhibit 4-13. Each value is based on simple ratios
                  related to the number of true positives, true negatives, false positives (or Type
                  I
                  errors), or false negatives (or Type II errors).

               
               
               
               
                  Exhibit 4-13: Process for Determining Sensitivity and Specificity of Disease
                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Actual Disease
                                       Present

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    No Actual Disease
                                       Present

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Positive test
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    True positive

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    False positive

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Negative test
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    False negative

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    True negative

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               
               
               Note that
                  this is an example of a 2 by 2
                     table (sometimes written 2 x 2), which is a table with two outcome
                  columns (e.g., disease and no disease) and two exposure rows (e.g., exposed and not
                  exposed).

               
               
               
               Let’s look at an example, using a 2 by 2 table
                  and calculate the sensitivity, PPV, specificity, and NPV for a given set of numbers.
                  First, let’s define the formulas for each calculation:

               
               
               
               [image: Four equations. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               A pharmaceutical company is researching a new
                  rapid test to identify COVID-19. The company screens 405 individuals with a
                  diagnosis of “rule out” COVID-19. The actual prevalence within the population is 7,
                  and the numbers produced from the test are as follows:

               
               
               
               
                  
                  
                  	
                     
                     
                     True positive: 6

                     
                     

                  
                  
                  
                  	
                     
                     
                     True negative: 378

                     
                     

                  
                  
                  
                  	
                     
                     
                     False negative: 2

                     
                     

                  
                  
                  
                  	
                     
                     
                     False positive: 40

                     
                     

                  
                  

               
               
               
               Using those numbers, a 2 by 2 chart can be
                  filled out as is shown in Exhibit 4-14.

               
               
               
               
                  Exhibit 4-14: 2 by 2 Chart for COVID-19 Test Reliability Calculation
                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Actual COVID-19
                                       Presence

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Actual COVID-19
                                       Absence

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Positive COVID-19
                                          test
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    6

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    40

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Negative COVID-19
                                          test
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    378

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               
               
               Using the formulas above, we can calculate each
                  of the following:

               
               
               
               
                  
                  Sensitivity = 6 ÷ (6 + 2) = 6 ÷ 8 = 0.75 or 75%

                  
                  Positive predictive value = 6 ÷ (6 + 40) = 6 ÷ 46 = 0.130 or
                     13.0%

                  
                  Specificity = 378 ÷ (378 + 40) =
                     378 ÷ 418 = 0.904 or 90.4%

                  
                  Negative
                     predictive value = 378 ÷ (378 + 2) = 378 ÷ 380 = 0.995 or 99.5%

                  

               
               
               
               
                  Key Point

                  
                     
                     
                     To help prevent confusion
                        on which values or boxes of the 2 by 2 chart should be in
                        the above calculations, a few observations may be
                        useful.

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           For each of the above formulas,
                              only two of the four boxes in the 2 by 2 test are
                              used as the numerator: the true positive (upper left
                              box) and the true negative (lower right
                              box).

                           
                           

                        
                        
                        
                        	
                           
                           
                           In each formula, the value used
                              in the numerator is part of the calculation for the
                              denominator.

                           
                           

                        
                        
                        
                        	
                           
                           
                           No formula uses values from more
                              than two boxes.

                           
                           

                        
                        

                     
                     

               
               
               
               Note that the power of a test is its ability to detect a specified difference (e.g.,
                  the probability of rejecting the null hypothesis when it is false). The greater the
                  specified differences to be detected, the more powerful a sample will be in its
                  ability to reject a false null hypothesis.

               
               

            
            

         
         
         
         
            
            
            Other Rates, Ratios, and Measures of Association and Their
               Appropriateness

            
            
            
            
               
               
               
               Now let’s look at a few other
                  ratios along with some information on when it would be appropriate for researchers
                  to use them. Note that prevalence, incidence, and attack rates (all discussed
                  previously) are the three most commonly used types of metrics in LTC facilities.

               
               
               
               
                  
                  
                  	
                     
                     
                     Relative risk (RR). This is a measure of the strength of
                        association used in prospective and experimental studies. It is appropriate
                        for cohort studies. RR is the probability of developing a disease if the
                        risk factor is present divided by the probability of developing the disease
                        if the risk factor is not present.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Odds ratio (OR). OR is the probability of having a
                        particular risk factor if a condition or disease is present divided by the
                        probability of having the risk factor if the disease or condition is not
                        present. It is used for all types of studies with nominal data but mostly
                        for retrospective and cross-sectional studies. It is not appropriate to use
                        with chronic diseases since it is a prevalence measure.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Correlation. Correlation calculates the
                        direction and magnitude of a relationship between two variables. Correlation
                        calculates a value, r, which measures the
                        degree of the relationship. The calculated values can range between +1 and
                        –1. The closer r is to ±1, the stronger
                        the relationship. A positive correlation exists when as one variable
                        increases, so does the other (e.g., the longer a urinary catheter is in
                        place, the greater the risk of developing a UTI). A negative correlation
                        occurs when as one variable increases, the other decreases (e.g., increased
                        handwashing results in fewer infections). With a value of 0, there is no
                        correlation, and values near 0 show weak association.

                     
                     

                  
                  

               
               

            
            

         
         
         
   
      
         
         
         
         Data
            Presentation

         
         
         
         
            
            
            
            After surveillance data
               has been collected and analyzed, it should be converted into an easily comprehended
               medium. The sharing of information with key stakeholders is of the utmost
               importance, and IPs should be familiar with various visual data presentation
               methods, which can help convey the information clearly and quickly.

            
            
            
            As with other communications in IPC programs,
               clarity is paramount when organizing and presenting data findings or reporting
               conclusions. An IP can turn to a number of visual methods to help organize their
               data. These methods will enable others to understand what has been done, why it was
               done, and what has been discovered; they also help to drive change by informing the
               decisions that the IP, facility leadership, administration, and other key
               stakeholders might make. These decisions can relate to future and ongoing
               interventions, resource allocation, improving resident safety, and more.

            
            
            
            The
               primary tools for organizing and presenting graphic information are tables, graphs,
               and charts. While these should be able to stand alone, the IP must nevertheless
               ensure that any contextual materials are written in a clear and concise manner. Most
               spreadsheet software can easily generate these graphics, which makes this a
               relatively straightforward process. 

            
            
            
            The data must be presented in a clear enough way
               that it can be understood not only at the time of initial presentation but also
               after the fact. It must be intelligible to other facility employees (current and
               future) as well as members of the wider medical profession who might look to the
               surveillance report when approaching their own studies and investigations.
               Therefore, every graphic must be labeled properly. There must be a title that
               explains what the graphic presents: the event (e.g., reported cases of CAUTIs), the
               population and location (e.g., residents at an LTC facility
               in Minnesota), and the date (e.g.,
               August 20xx or July–August 20xx). In other words, the title should tell the audience
               what they need to know about person, place, and time.

            
            
            
            Any axes in the graphic should also be clearly
               labeled. Sources of information other than your own findings and observations—for
               example, CDC data used for comparison—must be clearly cited.

            
            
            
            When constructing/composing a new table, graph, or
               chart, the IP must decide what information should be incorporated into the final
               version. Too much information, and the message and meaning may be lost.

            
            

         
         
         
         
         
            
            
            Tables

            
            
            
            
               
               
               
               A table is a data set presented in rows and columns. Tables are used to
                  show the frequency with which an event occurs. The data can be composed of numbers
                  or words, but, for the purposes of healthcare surveillance, they will most likely
                  be
                  numerical.

               
               
               
               An effective table is typically simple, limited
                  to no more than three factors. Readable tables have a clear, concise title that
                  answers who, what, where, when, and how questions (i.e., person, place, and time).
                  Each column and row should be labeled and the column and row totals shown, if they
                  are used.

               
               
               
               An example of a table is shown in Exhibit 4-15.

               
               
               
               
                  Exhibit 4-15: Table of HAI Cases
                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    HAI

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Cases

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    
                                       Clostridioides
                                          difficile
                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    12

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Methicillin-resistant Staphylococcus aureus
                                       (MRSA)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    20

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Catheter-associated
                                       urinary tract infections (CAUTIs)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    4

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Central line-associated
                                       bloodstream infections (CLABSIs)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    2

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    
                                       Total HAI
                                          cases
                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       38
                                       

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               
               
               
                  Key Point

                  
                     
                     
                     When compiling information to be shared with
                        stakeholders, it is important to provide full names of infections, diseases, and
                        so forth. Do not assume that they are familiar with acronyms or shortened forms
                        of names. If using acronyms, best practice is to provide a key to aid
                        stakeholder understanding.

                     
                     

               
               

            
            

         
         
         
         
            
            
            Graphs/Charts

            
            
            
            
               
               
               
               Other forms of visual data presentation fall under the
                  category of graphs or charts. Charts are used when the magnitude of different events is
                  important or when one wants to compare parts of the bigger picture. The most
                  common charts are pie charts and bar charts.

               
               
               
               When one wants to look at the proportion
                  that a group represents within the whole population, a pie chart (sometimes known as a
                  “part-to-whole chart”) is the best option. This method of data presentation
                  is easily and quickly interpretable. Effectively, pie charts (as their name
                  suggests) show what slice of the total pie belongs to a single group; they
                  can be used for any data set that breaks down results by age, location,
                  date, or other demographic grouping. For example, a pie chart could be used
                  to present data on the occurrence of specific pathogens by age group,
                  location, or facility (for larger studies).

               
               
               
               Using the data from the example table
                  above, Exhibit 4-16 shows how HAI data would be represented in a pie chart. It is clear
                  here that MRSA accounts for the largest proportion of reported HAIs.

               
               
               
               
               
                  Exhibit 4-16: Pie Chart of HAI Data[image: A pie chart showing the distribution of HAIs. The largest section (20) represents MRSA, followed by Clostridioides difficile (12), CAUTIs (4), and CLABSIs (2). Each category is color-coded for distinction.]
               
               
               
               
               A bar graph (or bar chart) presents the data
                  as side-by-side bars for an easy comparison of magnitudes, frequency
                  distributions, and time-series data. Like pie charts, bar graphs are easily
                  and quickly understood; it is easy to see the relationships between the bars
                  and identify outliers and significant groups. Exhibit 4-17
                  shows how the HAI data would be represented as a bar chart. Again, this
                  representation allows readers to identify the most and least common recorded
                  HAIs at a glance.

               
               
               
               
                  Exhibit 4-17: Bar Chart of HAI Figures[image: Horizontal bar chart showing HAI frequency. MRSA has the longest bar, followed by C. difficile. CAUTIs and CLABSIs have shorter bars. X-axis ranges from 0 to 20 cases.]
               
               
               
               
               Bar graphs can be used to present other
                  data, such as compliance with hand hygiene or other precautions/policies. These data
                  might be separated by department or particular time period. 

               
               
               
               The bars in a bar graph are generally
                  rendered in a single color; however, when it is important to add emphasis,
                  the color of one or two bars may be changed, depending on what the IP wants
                  to emphasize (for example, identifying the largest, smallest, or otherwise
                  significant group).

               
               
               
               A histogram is a graphic of a frequency distribution that looks
                  much like a bar graph. However, on a histogram, each bar represents a
                  different time interval, and there is no space between the intervals. IPs
                  use histograms to turn frequency tables into a graphic representation of
                  infections over time. Epidemic curves are one example of a histogram;
                  another can be seen in Exhibit 4-18.

               
               
               
               
                  Exhibit 4-18: Histogram[image: Histogram showing monthly reported cases from January to December. Highest cases in July, followed by August and May. December has the fewest. Bar heights vary, indicating seasonal trends.]
               
               
               
               
               Line
                     charts are excellent tools for IPs to use to display the same
                  data over time—for example, the rate of ICU CLABSIs over a year. When
                  creating a line chart, each time point should be equidistant from the
                  previous and next time points, with time running along the x axis.

               
               
               
               Using line charts can also help illustrate
                  the relationship between process improvement interventions and outcomes. To
                  do this, one can mark points of intervention—for example, when a gap
                  analysis was performed, when certain control measures are initiated, and so
                  forth. An example of a line chart can be seen in Exhibit 4-19.

               
               
               
               
                  Exhibit 4-19: Line Chart[image: Line chart of ICU CLABSI SIR from Jan–Dec. Peaks in Jan (0.937), Mar (0.920), and Jun (0.885); lows in May, Sep, and Dec. Annotations mark interventions: gap analysis (Jan), maintenance bundle (Apr), observations (Jul), vascular team (Oct).]
               
               
               

            
            

         
         
         
         
            
            
            Surveillance Action
               Plans

            
            
            
            
               
               
               
               As data are collected, compiled, and organized, IPs must turn
                  their attention to transforming their findings and recommendations into action. This
                  is a continuous, ongoing process. Action
                     plans detail the steps necessary for reaching the goals and addressing
                  the issues identified during surveillance.

               
               
               
               By examining and analyzing their surveillance
                  findings, IPs can identify control and prevention measures that may improve resident outcomes or prevent
                  the transmission of pathogens. This is true of all surveillance
                     programs, whether they were launched in response to an outbreak or routine
                     surveillance. This process of change and improvement is cyclical in IPC. As
                  one round of changes or improvements ends, another begins.

               
               
               
               For example, during a routine
                     surveillance program, an IP might discover that the rate of hand hygiene
                  compliance has dropped from 80% to 50% of observed hand hygiene opportunities. By
                  analyzing the data, the IP may be able to identify when, where, and even why this
                  is
                  happening. Perhaps they discover that it is typically happening in departments where
                  sanitizer dispensers are less common or are placed in suboptimal locations for quick
                  and frequent use. Such a finding would lead the IP to design an action plan that
                  seeks to address the issue. The data would then be presented to stakeholders in
                  order to share recommended evidence-based intervention strategies to increase the
                  number of sanitizer dispensers and wash-stations as well as to improve educational
                  offerings for HCP (in the form of a refresher course, improved signage, etc.).

               
               
               
               Or, during an outbreak or pandemic, the
                  surveillance program might identify (or confirm) an increase in the non-compliance
                  of staff wearing N95 respirators. The data might show that staff did not
                  appropriately use N95 respirators 25 times during a total of 100 observations. The
                  surveillance program should be able to discover the cause of this lower
                  compliance—perhaps it is due to dwindling PPE stocks, which has led HCP to exhaust
                  their supplies of N95s or to reuse them for longer periods of time than recommended
                  by the manufacturer.

               
               
               
               In another example, the IP might identify an
                  increase in the noncompliance of HCP wearing gowns when working with residents in contact
                  isolation precautions. The IP data might show that staff did not appropriately use
                  gowns for residents in
                  contact precautions 25 times during a total of 100 observations. The surveillance
                  program should be able to discover the cause of this lower compliance. Is a new type
                  of gown being supplied to staff and they find it more difficult to don and doff? Is
                  it PPE fatigue due to many residents in contact precautions? Is there a new group of nursing and
                  medical residents who are not familiar with contact isolation precautions? Once the
                  IP determines the cause of noncompliance with gowns, they should implement
                  strategies for improving compliance and monitor for sustainment. This could include
                  education for new HCP or working with the supply chain to provide gowns that are
                  preferred by staff, perhaps even engaging staff in the selection of a new gown.

               
               
               
               Not all surveillance program action plans will
                  drive “big” changes. Often, they can identify multiple small changes that might be
                  made to improve resident and
                  HCP outcomes, health, and welfare. The bigger the change needed, though, the more
                  important it is for the IP to present a compelling and convincing case to leadership
                  and other stakeholders so that they will approve what needs to be done by turning
                  the IP’s recommendations into action.

               
               

            
            

         
         
         
   
      
         
         
         
         Internal and External
            Reports

         
         
         
         
            
            
            
            It is the responsibility of all IPs to be familiar
               with relevant internal and external reporting structures. Reporting is not a
               one-off process completed during surveillance or outbreak management. Rather,
               the IP and their team should prepare reports in conformance with the
               requirements of key stakeholders. If investigations require the creation and
               dissemination of a report—for example, if certain control measures need to be
               implemented—the report should properly and clearly explain the recommendations.
               Reports can help to get administrative buy-in for new, additional, or enhanced
               control measures; to prepare departments for appropriate resource allocation;
               and to ensure that HCP involved in implementing new control measures have the
               needed knowledge and training.

            
            
            
            
               Key Point

               
                  
                  
                  Communication is an essential
                     component of any surveillance or outbreak investigation.
                     IPs must know what to report, how and when to report,
                     and to whom they should report. IPs familiarize
                     themselves with internal and external reporting
                     requirements in order to ensure that relevant
                     stakeholders and partners receive the information they
                     need.

                  

            
            

         
         
         
         
         
            
            
            Internal Communications

            
            
            
            
               
               
               Internal
                     reporting and communication is an ongoing responsibility of all IPs. Surveillance data, once collected, analyzed, and compiled into
                     significant findings, should be shared with relevant internal
                     stakeholders—specifically, at IPC committee meetings, quality assessment and
                     assurance (QAA) or quality assurance and performance improvement (QAPI)
                     meetings, and with other relevant frontline personnel who have the greatest
                     potential for improving infection prevention practices. These stakeholders include:

               
               
               
               
                  
                  
                  	
                     
                     
                     Facility administration. For resource
                        allocation and in order to ensure that risk management, resident safety, and public affairs
                        staff members may be notified and at the ready. 

                     
                     

                  
                  
                  
                  	
                     
                     
                     Laboratory services. For resource
                        allocation and in order to ensure that staff can be prepared to perform
                        additional tests and save relevant isolates.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Clinicians/healthcare partners. To encourage cooperation both during and after the
                           investigation.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Risk management. To
                           prepare for any potential lawsuits that may arise from an HAI, to
                        share knowledge and advice, and to keep essential records secure.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Public relations/press office. To share
                        any relevant investigation information or
                        processes and so that the public relations team is kept informed to handle
                        media inquiries.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Residents. To consult
                        with facility administration (and risk management staff); all facilities
                        should be prepared to handle any resident or family inquiries that might be
                        necessary for legal reasons.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Food/dining services. To keep relevant
                        staff informed in the event that the outbreak or HAI
                           event is related to a gastrointestinal infection, and to share recent
                           inspection findings. If any special precautions or changes are
                        needed with regard to food services (dining situation, food preparation or
                        storage, etc.), these should be communicated as soon as possible.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Maintenance. To keep maintenance staff
                        informed about any control measures that will affect their ability to
                        maintain the facility (e.g., additional barrier requirements).

                     
                     

                  
                  

               
               
               
               The IP should also be prepared to share their
                  findings and reports with other stakeholders in the facility as the need arises. For
                  example, if new materials are required (additional PPE, new cleaning agents, etc.),
                  then the IP should consult with the healthcare facility’s purchasing authority to
                  manage and approve these acquisitions. If the facility has volunteers, they should
                  be informed of new control measures that may have an impact on their
                  interactions with residents.

               
               

            
            

         
         
         
         
            
            
            External Communication
               

            
            
            
            
               
               
               
               Communication with external and public
                  stakeholders is often a collaborative process. There are certain external
                  agencies—for example, CMS, OSHA, and the Environmental
                     Protection Agency (EPA)—that issue rules and
                  regulations that must be followed; the IP might also need to
                     submit reports about notable events and infections to these or other
                     organizations. 

               
               
               
               The collaborative relationships between
                  healthcare facilities and local, regional, and national organizations—for example, the CDC, the National Institutes of Health (NIH),
                     and the Agency for Healthcare Research and Quality (AHRQ)—are especially valuable, because the IP can request
                  assistance from these public bodies if their healthcare facility is unable to combat
                  an outbreak by itself or if a medical event expands beyond the confines of a single
                  facility, as during a pandemic. Depending on the nature of the
                     outbreak or HAI event, the regional health department might decide that the
                     situation requires national involvement, at which point they would then contact
                     the relevant individuals
                        within the CDC, who would begin to collaborate with the IP to help
                     control and end the outbreak.

               
               
               
               Local, state, provincial,
                     and territorial health departments, as
                  well as other national agencies and organizations, are able to provide healthcare
                  facilities with various kinds of support during outbreaks and other surveillance
                  activities (prevalence cultures, for example). They may also provide free testing
                  for certain pathogens and infections (for example, MDRO point prevalence testing,
                  lab testing for SARS-CoV-2 or other respiratory pathogens, testing for Legionella and other waterborne
                  pathogens, norovirus, etc.). Health departments may also be able to provide
                  additional resources, such as supplemental education and surveillance materials
                  (checklists, forms, etc.).

               
               
               
               The IP will have to manage any local,
                  regional, and national reporting requirements (along with those arising from
                  accreditation bodies) related to healthcare facilities and infectious disease
                  events. These can vary widely
                  depending on the region in which the facility is located. IPs should, therefore,
                  have a keen understanding of the relationship between public health bodies and
                  healthcare facilities; this is especially true when an outbreak is underway.

               
               

            
            
            
            
               
               
               Reporting

               
               
               
               
                  
                  
                  IPs must be familiar with the reporting
                     requirements their facility is subject to. These typically include requirements
                     of:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Local/county health departments.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Regional health departments.

                        
                        

                     
                     
                     
                     	
                        
                        
                        A national health surveillance reporting
                           system (e.g., state health department, governmental agencies).

                        
                        

                     
                     

                  
                  
                  
                  Most regional governments have dedicated websites
                     related to their reporting requirements. Some prioritize the
                        infections and events that are most common in their regions, while others
                        provide more broad information, resources, and reporting guidelines. 

                  
                  
                  
                  Mandatory and public reporting requirements are an
                     important component of any surveillance program or outbreak investigation. Depending
                     on the location of the healthcare facility, the local and regional reporting
                     requirements are likely to vary. (All facilities must comply with national
                     requirements.) And reporting requirements may present technical or
                     resource-related challenges, as additional data collection or paperwork may be
                     required.

                  
                  
                  
                  Over the past couple of decades, many
                     jurisdictions have passed legislation requiring healthcare facilities to report data
                     on HAIs, epidemiologically significant organisms (carbapenem-resistant
                     Enterobacteriaceae, or CRE, for example), and related quality measures (immunization
                     rates for healthcare personnel, hand hygiene compliance, etc.). IPs should familiarize
                     themselves with their region’s specific
                     reporting requirements, information about which may be obtained from the quality
                     measurement agencies and health departments in their region.

                  
                  
                  
                  
                     Key Point

                     
                        
                        
                        Sharing appropriate surveillance information with internal and
                           external stakeholders ensures that others can prepare and allocate resources; it
                           can also help expand surveillance activities to acquire additional relevant and
                           meaningful data.

                        
                        
                        

                  
                  

               
               

            
            
            
            
               
               
               Centers for Medicare and Medicaid Services and the National
                  Healthcare Safety Network

               
               
               
               
                  
                  
                  There are currently mandatory
                     reporting requirements for CMS-certified facilities in the NHSN. There are also
                     multiple voluntary modules in the NHSN for LTC facilities. By voluntarily reporting
                     into these additional NHSN modules, the IP may gain valuable practice and
                     experience, which should prove beneficial when the modules eventually become
                     mandatory.

                  
                  
                  
                  Additionally, the NHSN publishes protocols for monitoring and improving HH and
                     PPE-use compliance in LTC facilities; these protocols can guide an IP’s own
                     monitoring and surveillance of these processes.

                  
                  
                  
                  Sharing appropriate surveillance information with internal and external stakeholders
                     ensures that others can prepare and allocate resources; it can also help expand
                     surveillance activities to acquire additional relevant data.

                  
                  
                  
                  Mandatory reporting requirements ensure that LTC facilities are in compliance with
                     local and national standards.

                  
                  

               
               

            
            
            

         
         
   
      
         
         
         Long Description Appendix

         
         
            
            This appendix provides more detailed descriptions for some of the images found in
               the text. Return to the image location in the text by clicking the link at the end
               of each description.

            
            
            
               
               Exhibit 4-6: Generic Line List
[image: A generic line list template adapted from CDC material, used for tracking demographic details, symptoms, diagnostics, and outbreak outcomes of residents during an investigation. Go to long description for more details.]
                  
                  
                  The top section of the table includes fields for “Investigator(s)/primary
                     contact,” “Situation description,” and “Date.” The table consists of columns
                     categorized under “Demographics,” “Location/Transfer Dates,” “Signs &
                     Symptoms (S/S),” “Diagnostics,” and “Outbreak Outcome.” 

                  
                  
                  
                  The “Demographics” section includes columns for “Name,” “Age,” “Sex,” and
                     “Resident/staff.”
                     The “Location/Transfer Dates” section instructs to “List department and
                     dates of admission/discharge.” The “Signs & Symptoms (S/S)” section
                     contains “Symptoms onset date,” “Symptoms,” and “Symptoms duration (days).”
                     The “Diagnostics” section tracks “Specimen collected,” “Date specimen
                     collected,” and “Labs ordered.” The “Outbreak Outcome” section includes
                     columns for “Deceased,” “Recovered,” “Hospitalized (staff only),” and
                     “Case.”

                  
                  
                  
                  At the bottom, a “Symptoms legend” provides codes: AC = Abnormal cramps, F =
                     Fever, H = Headache, M = Muscle aches, N = Nausea, V = Vomiting, D =
                     Diarrhea, C = Cough, O = Other (specify).

                  
                  
                  
                  A “Possible specimen types legend” lists abbreviations: B = Blood, Se =
                     Serum, U = Urine, Sp = Sputum, NP = Nasopharyngeal swab, OP = Oropharyngeal
                     swab, CSF = Cerebrospinal fluid.

                  
                  
                  
                  The “Labs requested legend” defines abbreviations: CX = Culture, PCR =
                     Polymerase chain reaction, ICH = Immunohistochemistry.

                  
                  
                  
                  Lastly, the “Public Health reporting information” section includes fields
                     for: “Facility name,” “City, State,” “County,” “Phone,” and “Email.”

                  
                  
               
               Go to image in text.

               
            
            
            [image: Four equations. Read long description below.]
                  
                  
                  The four equations are: 

                  
                  
                  
                  
                     
                     	
                        
                        
                        Sensitivity equals True positive divided by (True positive plus False
                           negative)

                        
                        

                     
                     
                     	
                        
                        
                        Positive predictive value equals True positive divided by (True
                           positive plus False positive)

                        
                        

                     
                     
                     	
                        
                        
                        Specificity equals True negative divided by (True negative plus False
                           positive)

                        
                        

                     
                     
                     	
                        
                        
                        Negative predictive value equals True negative divided by (True
                           negative plus False negative)

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 4-5: Example of a PPE Use Process Checklist
[image: A table evaluates PPE use observations across multiple locations. It includes elements to be assessed, checkboxes for different locations, and a column for notes or areas for improvement. Go to long description for more details.]
                  
                  
                  The table is structured into several columns: Process Evaluation
                     (overarching section), Elements to Be Assessed (listing PPE-related
                     factors), PPE Use Observation (split into Location 1, Location 2, Location
                     3, and Location 4 with “Yes” and “No” checkboxes for each), and Notes/Areas
                     for Improvement.

                  
                  
                  
                  The rows list various PPE-related elements, including:

                  
                  
                  
                  Supply: Gloves available outside each resident room/point of care;  Face
                     masks available outside each resident room/point of care; Gowns
                     accessible, in case needed; Alcohol-based sanitizer dispensers readily
                     accessible and functional

                  
                  
                  
                  Use: Gloves - HCP follow proper donning procedures; Gloves - HCP follow
                     proper doffing procedures; Gowns - HCP follow proper donning procedures
                     (if applicable); Gowns - HCP follow proper doffing procedures (if
                     applicable); Face masks - HCP follow proper donning procedures; Face
                     masks - HCP follow proper doffing procedures

                  
                  
                  
                  Other Observations: Signs promoting PPE use displayed and visible; PPE
                     education available; PPE education completed; HCP follow procedures for
                     proper disposal of PPE

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 4-2: Example Surveillance Plan Evaluation Form
[image: A Surveillance Plan Evaluation Form with sections to track changes, rationale, and updates for facility, goals, risk assessment, methodology, reports, and resources like personnel and technology. Go to long description for more details.]
                  
                  
                  The form is organized into three main sections:

                  
                  
                  
                  
                     
                     	
                        
                        Surveillance Plan Evaluation Table

                        
                        
                        
                           
                           	
                              
                              
                              Columns: Section, Change? (Y/N), Details, Rationale, Updated
                                 (Y/N/N/A), and Initials.

                              
                              

                           
                           
                           	
                              
                              
                              Rows include:

                              
                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Healthcare Facility: Setting, Services Provided,
                                       Population

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    Purpose, Goals, Objectives

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    Risk Assessment Results

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    Events Monitored

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    Criteria Used

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    Methodology

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    Reporting Requirements: Regional, National, Other

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    New Reports, New Report Recipients

                                    
                                    

                                 

                              
                              

                           

                        

                     
                     
                     	
                        
                        Process Changes Table

                        
                        
                        
                           
                           	
                              
                              
                              Tracks changes, rationale, and updates related to
                                 surveillance process modifications.

                              
                              

                           

                        

                     
                     
                     	
                        
                        Resources Table

                        
                        
                        
                           
                           	
                              
                              
                              Lists Personnel and Technology (Hardware, Software) with “As
                                 Needed,” Details, Rationale, Updated (Y/N), and Initials
                                 columns.

                              
                              

                           

                        

                     

                  
                  
               
               Go to image in text.
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