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         Module 6: Infection Prevention for Ancillary Services

         
         
         
         
            
            
            Module 6 discusses the various ancillary services present in LTC facilities and
               specific infection prevention practices associated with them. Underlying all of
               these practices and efforts is the need for communication between the service
               providers and the infection preventionist (IP); these services should also be
               included in performance improvement (PI) efforts to increase overall safety to
               residents, staff, and everyone else involved in these services.

            
            

         
         
         
         
   
      
         
         
         
         Section A: Food Safety

         
         
         
         
            
            
            
               After completing this section, learners will be able to:
               

            
            
            
            
               
               
               	
                  
                  
                  Use hazard analysis and critical control point (HACCP)
                     guidelines to ensure food safety.

                  
                  

               
               
               
               	
                  
                  
                  Relay the key concepts surrounding food safety.

                  
                  

               
               
               
               	
                  
                  
                  Describe specific considerations with regard to food
                     purchasing, receiving, storage, preparation, and serving.

                  
                  

               
               
               
               	
                  
                  
                  Follow the steps and procedures necessary to control an
                     outbreak of foodborne illness.

                  
                  

               
               

            
            
            
            Food safety is critical to preventing outbreaks of preventable diseases within LTC
               facilities. This section discusses basic principles based on regulatory requirements
               (including HACCP guidelines). It then moves on to the processes associated with
               purchasing, receiving, and storing food. This section then closes with a discussion
               of the food production system guidelines and methods used to control a foodborne
               illness outbreak.

            
            

         
         
         
         
   
      
         
         
         
         Background and Key Principles

         
         
         
         
            
            
            
            In LTC facilities, mealtime and
               food are vital to the quality of residents’ lives, in terms of both their
               nutritional and social well-being. Mealtime socialization, daily schedules, and life
               activities often revolve around food; and many people are involved in food handling,
               including personnel in food and nutrition services (FNS), nursing staff, life
               enrichment activity professionals, residents, families, and volunteers. For the
               health and safety of residents, staff, and visitors, it is crucial that foodborne
               illnesses and food contamination are prevented. The LTC facility IP must work with
               FNS and the interdisciplinary team (IDT) to ensure that policies and procedures
               incorporate infection prevention best practices. The IP should monitor food
               handling, preparation, and storage to ensure that FNS, nursing, and life enrichment
               staff properly clean, sanitize, and maintain food prep areas, utensils, and
               equipment. The IP must also monitor employee health to ensure healthcare personnel
               (HCP) are healthy and fit for duty.

            
            
            
            FNS play a unique role in LTC facilities as well as in healthcare settings more
               generally, and FNS is crucial to reducing the risk of foodborne illnesses. The
               routine operation of FNS provides nutritious, safe food and beverages for patients,
               visitors, and HCP.

            
            
            
            During national recalls or local food contamination incidents, FNS leadership and
               the
               IP should work together to implement strategies for ensuring a safe food supply
               chain. Appropriate management and control of the delivery of food, from the farm to
               the table, form the foundation of safe products. FNS policies and practices must
               follow accepted food management standards, as outlined by local, state, federal, and
               surveying agencies.

            
            
            
            HACCP guidelines (discussed later in this topic), together with other standards
               related to production, receiving, storage, serving, disaster preparedness, and waste
               management, help to ensure a safe food chain.

            
            
            
            
               Key Point

               
                  
                  
                  Some basic rules that should be
                     followed:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Anyone
                              who handles food must be healthy. An employee with signs of
                           illness, such as respiratory symptoms (coughing, sneezing), boils,
                           fever, rashes, or active gastrointestinal symptoms, must be sent home
                           and cleared by employee/occupational health or a physician before
                           returning to work.

                        
                        

                     
                     
                     	
                        
                        
                        Hand
                              hygiene (HH), and rules pursuant thereto, are of the utmost
                              importance when preparing and serving food. Ready-to-eat (RTE)
                           foods should not be handled with bare hands. Handwashing, with soap and
                           water, is required in food preparation areas. When hands are not visibly
                           soiled, residents and staff may use alcohol-based hand rubs (ABHR) in
                           dining rooms and with medication carts.

                        
                        

                     
                     
                     	
                        
                        
                        Infection prevention must be considered throughout all stages and
                              processes involved in providing food to residents. This includes
                           purchasing, transportation, storage, preparation, service, and waste
                           removal/cleaning.

                        
                        

                     

                  
                  

            
            
            
            In order for these basic rules to be implemented successfully, FNS personnel (and
               anyone else who handles food) must be educated and trained in their application.
               This education should include personal hygiene, HH, glove use, and foodborne illness
               prevention, as well as regulations and standards that apply to food preparation,
               sanitation, and storage.

            
            
            
            The LTC facility food
               service director or manager is responsible for the safety of food and food service
               workers. The IP should work with the director or manager to develop policies and
               procedures, as well as employee education, that promote food safety for everyone in
               the facility. These policies and procedures should be written and accessible to
               employees and contractors who are responsible for, or come in contact with, food
               service. Written standards should exist with regard to:

            
            
            
            
               
               
               	
                  
                  
                  Safe preparation, handling, and storage
                     of food.

                  
                  

               
               
               
               	
                  
                  
                  Cleaning and sanitizing hoods, grease
                     trays, garbage disposal units, tray liners, and delivery carts.

                  
                  

               
               
               
               	
                  
                  
                  Employee health.

                  
                  

               
               
               
               	
                  
                  
                  Cleaning and sanitizing trays,
                     utensils, tableware, and other surfaces.

                  
                  

               
               
               
               	
                  
                  
                  Disposing of dietary waste.

                  
                  

               
               

            
            
            
            Note that, as is the case in other areas, standards and regulations will vary based
               on the facility type and the legal jurisdiction that governs the facility.
               Facilities may also elect to pursue additional certifications that are not legally
               required, such as ServSafe.

            
            

         
         
         
         
         
            
            
            Hazard Analysis and Critical Control Points (HACCP)
               Guidelines

            
            
            
            
               
               
               
               HACCP
                  guidelines were created under the auspices of the United States NACMCF. Members of
                  multiple federal, state, and academic organizations, as well as industry experts,
                  were involved in the creation of these guidelines.

               
               
               
               As the Food and Drug
                  Administration (FDA) site that discloses the HACCP guidelines states, “HACCP is a
                  systematic approach to the identification, evaluation, and control of food safety
                  hazards”; this approach is guided by the following seven principles:

               
               
               
               
                  
                  
                  	
                     
                     
                     Conduct a hazard analysis.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Determine the critical control points
                        (CCPs).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Establish critical limits.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Establish monitoring procedures.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Establish corrective actions.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Establish verification procedures.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Establish record-keeping and
                        documentation procedures.

                     
                     

                  
                  

               
               
               
               Though multiple testing options for detecting specific microbes have already been
                  discussed in this text, these are of little use with regard to food safety and are
                  not included in HACCP due to the time needed to obtain results; the exception to
                  this is when verifying that the HACCP system is working correctly. Instead, HACCP
                  relies on visual observations, along with physical and chemical tests, to function
                  properly.

               
               
               
               The HACCP features multiple appendixes with various information and requirements,
                  of
                  which a few key examples will be referenced. First, appendix A describes how the
                  HACCP must be built upon other prerequisite programs, which provide the basic
                  environmental and operating conditions required to produce food safely. Appendix A
                  shares the following, non-exhaustive list of common programs:

               
               
               
               
                  Exhibit 6-1: Common Prerequisite Programs
                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Program

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Description

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Facilities

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    The facility should be located,
                                       constructed, and maintained according to sanitary design
                                       principles; product and traffic control should minimize
                                       opportunities for cross contamination.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Supplier control

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Suppliers should have effective good
                                       manufacturing practices and food safety programs.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Specifications

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    All ingredients, products, and
                                       packaging materials should be subject to written
                                       specifications.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Production equipment

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    All equipment should the built and
                                       installed according to sanitary design principles;
                                       documented schedules for maintenance and calibration of
                                       equipment should be created.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Cleaning and sanitation

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    A master sanitation schedule should be
                                       in effect; all other policies regarding cleaning and
                                       sanitation for the facility and the equipment within
                                       should be written and followed.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Personal hygiene

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Everyone within the manufacturing
                                       facility, employee or otherwise, should follow
                                       requirements regarding personal hygiene.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Training

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Employees should receive documented
                                       training with regard to personal hygiene requirements,
                                       good manufacturing practices, cleaning and sanitation,
                                       personal safety, and the role all these play in the
                                       HACCP program.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Chemical control

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Non-food chemicals within the plant,
                                       including chemicals, fumigants, pesticides, or baits,
                                       must be segregated and used properly and in accordance
                                       with documented procedures.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Receiving, storage and shipping

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    All raw materials and products must be
                                       stored properly with regard to sanitation, temperature,
                                       and humidity.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Traceability and recall

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Raw materials and products should be
                                       lot-coded, and a system should be in place so that rapid
                                       and complete traces of recalls can be done whenever
                                       needed.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Pest control

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Programs should be in place to control
                                       pest infestations.

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               
               
               Appendix C shares some examples of questions that can be used to identify potential
                  hazards related to the process that is being considered. The following discussion
                  shares examples that the FDA HACCP provides of questions that can be used.

               
               
               
               
                  
                  
                  	
                     
                     
                     Ingredients

                     
                     
                     
                     
                        
                        	
                           
                           
                           Does the food
                              contain any sensitive ingredients that may present microbiological
                              hazards (e.g., Salmonella, Staphylococcus aureus), chemical
                              hazards (e.g., aflatoxin, antibiotic or pesticidal residues), or
                              physical hazards (stones, glass, metal)?

                           
                           

                        
                        
                        	
                           
                           
                           Are potable water, ice, and steam used in the formulating and
                              handling of food?

                           
                           

                        
                        
                        	
                           
                           
                           What are the sources (e.g., geographical region, specific
                              supplier)?

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Intrinsic Factors

                     
                     
                     
                     
                        
                        	
                           
                           
                           Intrinsic factors are physical characteristics and
                              composition (e.g., pH, type of acidulants, fermentable
                              carbohydrates, water activity, preservatives) of the food during and
                              after processing.

                           
                           

                        
                        
                        	
                           
                           
                           What hazards may result if the food is not properly prepared or
                              stored?

                           
                           

                        
                        
                        	
                           
                           
                           Does the food permit survival or multiplication of pathogens or toxin
                              formation in the food during processing?

                           
                           

                        
                        
                        	
                           
                           
                           Will the food permit survival or multiplication of pathogens or toxin
                              formation during subsequent steps in the food chain?

                           
                           

                        
                        
                        	
                           
                           
                           Are there similar products in the market place? What has been the
                              safety record for these other products? What hazards have been
                              associated with them?

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Procedures Used for Processing

                     
                     
                     
                     
                        
                        	
                           
                           
                           Does the
                              process include a controllable processing step (such as heating or
                              cooling) that destroys pathogens? If so, which pathogens? Consider
                              both vegetative cells and spores.

                           
                           

                        
                        
                        	
                           
                           
                           If the product is subject to recontamination between processing
                              (e.g., cooking, pasteurizing) and packaging, which biological,
                              chemical, or physical hazards are likely to occur?

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Microbial Content of the Food

                     
                     
                     
                     
                        
                        	
                           
                           
                           What is
                              the normal microbial content of the food?

                           
                           

                        
                        
                        	
                           
                           
                           Does the microbial population change during the normal time the food
                              is stored prior to consumption?

                           
                           

                        
                        
                        	
                           
                           
                           Does the subsequent change in microbial population alter the safety
                              of the food?

                           
                           

                        
                        
                        	
                           
                           
                           Do the answers to the above questions indicate a high likelihood of
                              certain biological hazards?

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Facility Design

                     
                     
                     
                     
                        
                        	
                           
                           
                           Does the
                              layout of the facility provide an adequate separation of raw
                              materials from RTE foods if this is important to food safety? If
                              not, what hazards should be considered as possible contaminants of
                              the RTE products?

                           
                           

                        
                        
                        	
                           
                           
                           Is the traffic pattern for people and moving equipment a significant
                              source of contamination?

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Equipment Design and Use

                     
                     
                     
                     
                        
                        	
                           
                           
                           Will the
                              equipment provide the time-temperature control that is necessary for
                              safe food?

                           
                           

                        
                        
                        	
                           
                           
                           Is the equipment properly sized for the volume of food that will be
                              processed?

                           
                           

                        
                        
                        	
                           
                           
                           Can the equipment be sufficiently controlled so that the variation in
                              performance will be within the tolerances required to produce a safe
                              food?

                           
                           

                        
                        
                        	
                           
                           
                           Is the equipment reliable or is it prone to frequent breakdowns?

                           
                           

                        
                        
                        	
                           
                           
                           Is the equipment designed so that it can be easily cleaned and
                              sanitized?

                           
                           

                        
                        
                        	
                           
                           
                           Is there a chance for product contamination with hazardous substances
                              (e.g., glass)?

                           
                           

                        
                        
                        	
                           
                           
                           What product safety devices are used to enhance consumer safety?

                           
                           

                        
                        
                        	
                           
                           
                           To what degree will normal equipment wear affect the likely
                              occurrence of a physical hazard (e.g., metal) in the product?

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Packaging

                     
                     
                     
                     
                        
                        	
                           
                           
                           Does the method of packaging affect the
                              multiplication of microbial pathogens or the formation of
                              toxins?

                           
                           

                        
                        
                        	
                           
                           
                           Is the package clearly labeled “Keep Refrigerated” if this is
                              required for safety?

                           
                           

                        
                        
                        	
                           
                           
                           Is the packaging material resistant to damage thereby preventing the
                              entrance of microbial contamination?

                           
                           

                        
                        
                        	
                           
                           
                           Are tamper-evident packaging features used?

                           
                           

                        
                        
                        	
                           
                           
                           Is each package and case legibly and accurately coded?

                           
                           

                        
                        
                        	
                           
                           
                           Does each package contain the proper label?

                           
                           

                        
                        
                        	
                           
                           
                           Are potential allergens in the ingredients included in the list of
                              ingredients on the label?

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Sanitation

                     
                     
                     
                     
                        
                        	
                           
                           
                           Can sanitation have an impact upon the
                              safety of the food that is being processed?

                           
                           

                        
                        
                        	
                           
                           
                           Can the facility and equipment be easily cleaned and sanitized to
                              permit the safe handling of food?

                           
                           

                        
                        
                        	
                           
                           
                           Is it possible to provide sanitary conditions consistently and
                              adequately to assure safe foods?

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Employee Health, Hygiene, and Education

                     
                     
                     
                     
                        
                        	
                           
                           
                           Can employee
                              health or personal hygiene practices affect the safety of the food
                              being processed?

                           
                           

                        
                        
                        	
                           
                           
                           Do the employees understand the process and the factors they must
                              control to assure the preparation of safe foods?

                           
                           

                        
                        
                        	
                           
                           
                           Will the employees inform management of a problem that could affect
                              the safety of food?

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Storage Conditions Between Packaging and End User

                     
                     
                     
                     
                        
                        	
                           
                           
                           What is the
                              likelihood that the food will be improperly stored at the wrong
                              temperature?

                           
                           

                        
                        
                        	
                           
                           
                           Would an error in improper storage lead to a microbiologically unsafe
                              food?

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Intended User

                     
                     
                     
                     
                        
                        	
                           
                           
                           Will the
                              food be heated by the consumer?

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Intended Consumer

                     
                     
                     
                     
                        
                        	
                           
                           
                           Is the
                              food intended for consumption by a population with increased
                              susceptibility to illness (e.g., infants, the aged, the infirm,
                              immunocompromised individuals)?

                           
                           

                        
                        
                        	
                           
                           
                           Is the food to be used for institutional feeding or the home?

                           
                           

                        

                     
                     

                  
                  

               
               

            
            

         
         
         
   
      
         
         
         
         Purchasing

         
         
         
         
            
            
            
            The first two steps in the food
               service process, which set the foundation for other food safety efforts, are
               purchasing and receiving.

            
            
            
            Purchasing is the first step in the
               movement of food from the supplier. The purchasing process includes:

            
            
            
            
               
               
               	
                  
                  
                  Selecting suppliers that offer quality
                     products, delivered in safe and sanitary conditions.

                  
                  

               
               
               
               	
                  
                  
                  Securing delivery of products in
                     appropriate vehicles (refrigerated, enclosed vehicles).

                  
                  

               
               
               
               	
                  
                  
                  Securing products from an approved
                     source. An approved source is one that is inspected in accordance with
                     federal, state, and local laws and that has appropriate HACCP procedures in
                     place.

                  
                  

               
               
               
               	
                  
                  
                  Securing products that have complete,
                     verifiable specifications.

                  
                  

               
               
               
               	
                  
                  
                  Selecting products that are packaged in
                     appropriate containers (avoid products in glass containers due to possible
                     breakage).

                  
                  

               
               

            
            
            
            When food is purchased, it may contain intrinsic contamination: preexisting
               microorganisms may replicate on their own, thereby increasing the risk of
               food-related illnesses caused by ingestion. Individuals with a compromised immune
               system, children, pregnant women, and elderly persons are at particular risk from
               foods with intrinsic microbial contamination. For example:

            
            
            
            
               
               
               	
                  
                  
                  Campylobacter, E. coli, and Salmonella have been associated with a
                     variety of products, including beef, pork, poultry, eggs, and, most
                     recently, peanut butter and its secondary products.

                  
                  

               
               
               
               	
                  
                  
                  Hepatitis A (HAV) virus has been
                     isolated from shellfish.

                  
                  

               
               
               
               	
                  
                  
                  Enterohemorrhagic E. coli O157:H7 has been associated
                     primarily with undercooked beef.

                  
                  

               
               
               
               	
                  
                  
                  Contaminated fresh produce has caused
                     bacteria, protozoan, and HAV outbreaks.

                  
                  

               
               
               
               	
                  
                  
                  Listeria
                        monocytogenes has been found in RTE foods, including luncheon meats
                     and soft cheeses.

                  
                  

               
               
               
               	
                  
                  
                  Imported natural cheeses can also be
                     contaminated with Listeria.

                  
                  

               
               
               
               	
                  
                  
                  Outbreaks of Salmonella enteritidis have been traced
                     to the use of clean, whole, uncracked-shell eggs.

                  
                  

               
               

            
            
            
            Individuals with a compromised immune system, children, pregnant women, and elderly
               persons should avoid these foods and drink only pasteurized juice and cider.

            
            
            
            Purchasing food from an approved source is of paramount importance. CMS Appendix PP
               requires that facilities procure food from sources approved or considered
               satisfactory by federal, state, or local authorities. This does not, however,
               preclude the facility from obtaining food directly from local producers or using
               produce grown in facility gardens, as long as applicable state and local laws and
               regulations are followed. It also does not prevent residents from consuming foods
               that were not procured by the facility. Appendix PP points to the FDA Food Code,
               revised in 2017, for more detailed information on appropriate sources for food,
               which vary based on the type of food being procured.

            
            
            
            Generally, most food supplies are safe. Products selected should be in commercially
               filled, unopened packages when possible. This would also include tube-feeding
               formula.

            
            

         
         
         
         
         
            
            
            Receiving

            
            
            
            
               
               
               
               Foods received on the loading dock should be inspected
                  immediately, and anything in a damaged container should be rejected. Delivery trucks
                  should also be inspected for cleanliness and to ensure that temperature controls are
                  working and set to an appropriate temperature for fresh and frozen products. A
                  schedule for delivery needs to be followed.

               
               
               
               The receiving personnel should check:

               
               
               
               
                  
                  
                  	
                     
                     
                     Temperature strips or dots on potentially hazardous
                        foods.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Inspection stamps, labels, and tags on meats, eggs, milk,
                        poultry, fish, juice, and pureed foods. (Eggs should be graded A or AA and
                        should be clean and have uncracked shells.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     All use-by and expiration dates.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Color, texture, odor, and condition of products.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Temperature of frozen and refrigerated food, including
                        milk. (When the outside temperature reaches 32.2°C [90°F], all perishable
                        item need to be refrigerated within one hour.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Thawed, dripping, or refrozen products.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Contents of containers that have been tampered with or
                        damaged. (If appropriate, reject product.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     For signs of pest infestation and spoilage.

                     
                     

                  
                  

               
               

            
            

         
         
         
         
         
            
            
            Food Storage

            
            
            
            
               
               
               
               Improper storage or poor environmental
                  sanitation may introduce contamination or allow bacteria in food to
                  increase. To meet food safety requirements, proper food storage
                  follows a systematic method called FIFO (first in, first out).

               
               
               
               
                  Key Point

                  
                     
                     
                     As is the case in many other regulatory areas,
                        food-service regulations may change over time, depending on
                        the jurisdiction the LTC facility is in. Examples in this
                        text refer to the current version of the FDA Food Code
                        (2017), though other materials or jurisdictions may have
                        different regulations and use different examples.

                     
                     

               
               
               
               Food should be protected from cross-contamination
                  during storage, preparation, holding, and display by separating raw,
                  unfrozen animal foods from raw, unfrozen RTE (ready-to-eat) food,
                  including fruits and vegetables, as well as all cooked RTE foods. The 2017 FDA Food Code specifies that
                     “frozen, commercially processed and packaged raw animal food
                     may be stored or displayed with or above frozen,
                     commercially processed and packaged, ready-to-eat food”
                     (3-302.11[A][1][d]). To prevent cross-contamination, no
                  raw foods are to be stored above cooked or RTE foods.

               
               
               
               Key principles that may be useful with regard to food
                  storage are summarized below, separated by area of effect.

               
               
               
               Food storage locations:

               
               
               
               
                  
                  
                  	
                     
                     
                     Store food only in designated
                        areas. Examples of prohibited
                           areas include: locker rooms, toilet areas, garbage
                           rooms, mechanical rooms, under sewer lines (that
                           are not adequately shielded), and under open
                           stairwells.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Never store toxic
                           materials used for cleaning and sanitation in food
                           storage areas. Label and
                           store in a locked area, away from
                        food and paper goods.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Implement schedules for cleaning and
                        monitoring for cleanliness, temperature, product
                        expiration dates, ventilation, and pest infestation.
                        Rotate stock using FIFO procedure. Discard
                        out-of-date foods.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Keep food storage areas and all
                        vehicles used to transport food clean. Food storage
                        areas must have variable lighting, ventilation, and
                        air circulation.

                     
                     

                  
                  

               
               
               
               Racking in food storage areas:

               
               
               
               
                  
                  
                  	
                     
                     
                     Store food at least six inches above
                        the floor on clean racks with slatted shelves or on
                        racks that prevent cross-contamination and have
                        proper air circulation. Never cover the slats with
                        foil or other materials, as this
                           prevents the flow of air.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Use shelving that either allows for
                        cleaning under the bottom shelf or is flush with the
                        floor and away from walls to facilitate cleaning and
                        to reduce the number of places pests may find
                        refuge.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Place storage shelves at least two
                        inches from outside walls that may sweat due to
                        differences between inside and outside
                        temperatures.

                     
                     

                  
                  

               
               
               
               Food storage containers and packaging:

               
               
               
               
                  
                  
                  	
                     
                     
                     Store in clean wrappers or covered
                        containers. Label contents, date received, and lot
                        number (if present on the original container).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Remove and discard all corrugated
                        cardboard packages as soon as possible. External cardboard shipping boxes
                           should not be used to store products or produce.
                           Corrugated cardboard poses a number of challenges
                           to the safe storage of food, including rapid
                           deterioration, leaks (leading to product damage or
                           contamination of other products), water damage,
                           moisture-associated rot, and pests (or their
                           eggs). These conditions increase the likelihood of
                           a pest infestation or spoilage.

                     
                     

                  
                  

               
               
               
               Storage temperatures:

               
               
               
               
                  
                  
                  	
                     
                     
                     Store food at the proper temperature.
                        Acceptable temperature ranges include the
                        following:

                     
                     
                     
                     
                        
                        	
                           
                           
                           Dry storage: 10 to 21°C (50
                              to 70°F)

                           
                           

                        
                        
                        	
                           
                           
                           Fruit and vegetables (except
                              those in dry storage): 4 to 7°C (39 to 45°F)

                           
                           

                        
                        
                        	
                           
                           
                           Dairy products, meats,
                              poultry, fish, and shellfish: 0 to 4°C (32 to
                              39°F)

                           
                           

                        
                        
                        	
                           
                           
                           Eggs (stored in their
                              original container in the refrigerator): 7°C
                              (45°F) or below (Some recommendations indicate
                              that eggs should be stored at 4°C [40°F] or below
                              for best quality and safety.)

                           
                           

                        
                        
                        	
                           
                           
                           Frozen foods: –23 to 10°C
                              (–10 to 0°F)

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Keep temperature logs, using
                        appropriate thermometers, for all storage areas. If
                        a problem occurs, correct it and record the methods
                        used to correct it; date, sign, and file.

                     
                     

                  
                  

               
               
               
               As always,
                  regulations applicable to food storage must be followed if they are
                  more restrictive than the above list; however, the list above
                  provides a good starting place for food storage.

               
               
               
               
                  Key Point

                  
                     
                     
                     Fundamentally, food service
                        managers must be aware of the concepts of food storage;
                        ideally, they will have taken relevant coursework, such as
                        ServSafe. Additionally, food service managers need to work
                        in collaboration with the IP, and food service
                        representatives should be on the infection prevention and
                        control (IPC) committee.

                     
                     

               
               
               
               
                  Key Point

                  
                     
                     
                     Though the above best practices (as well as
                        those that describe safe food preparation and service) are
                        designed to control contamination of food in a facility, IPs
                        must be aware of potential contamination originating from
                        earlier stages of the supply chain, which may result in
                        recalls of products that have been received but not used and
                        are otherwise within proper storage and usage dates.

                     
                     

               
               

            
            

         
         
   
      
         
         
         
         Food Production System Guidelines

         
         
         
         
            
            
            
            The food production system must include safe handling of all
               food products. The United States Department of Agriculture (USDA) Food Safety and
               Inspection Services (FSIS) provides safe handling tips in a program titled
               FightBac™. It provides four guidelines to keep food safe:

            
            
            
            
               
               
               	
                  
                  
                  Clean. Wash hands and work surfaces often.

                  
                  

               
               
               
               	
                  
                  
                  Cook.
                     Cook to proper temperatures.

                  
                  

               
               
               
               	
                  
                  
                  Separate. Don’t cross-contaminate.

                  
                  

               
               
               
               	
                  
                  
                  Chill. Refrigerate promptly.

                  
                  

               
               

            
            
            
            Time and temperature are critical in protecting food at each step in the flow of
               food. Cooking (preparation and production) is an important step in the flow of
               food.

            
            
            
            When food is not properly prepared (e.g., not being cooked thoroughly), a foodborne
               illness may occur. Cooking food thoroughly destroys most, but not all, biological
               hazards.

            
            
            
            Bringing food to a
               specific temperature is not adequate for ensuring that all pathogens are destroyed.
               Production personnel must also hold the end temperature for a specific time. The
               Food Code states that “a combination of time and temperature to include the end
               temperature is required.”

            
            
            
            The end temperature is the temperature a food
               reaches at the end of cooking; this must be checked with a properly calibrated,
               appropriate thermometer. To measure the internal temperature of meat, place the
               thermometer in the thickest part of the meat, without touching its bones; the
               thermometer may be inserted sideways for thin items. After each use, sanitize the
               thermometer using hot, soapy water and replace it in its storage container.

            
            

         
         
         
         
   
      
         
         
         
         Foodborne Outbreak Control

         
         
         
         
            
            
            
            According to the CDC website for foodborne disease, “a
               foodborne-disease outbreak (FBDO) is defined as an incident in which two or more
               persons experience a similar illness resulting from the ingestion of a common food.”
               The CDC has resources to assist with collecting data during an outbreak
               investigation.

            
            
            
            Proving the linkage of disease to food requires collecting an
               optimal specimen for laboratory confirmation.

            
            
            
            With regard to foodborne outbreak
               investigation, the CDC refers to a seven step process, as illustrated in Exhibit 6-2.

            
            
            
            
               Exhibit 6-2: Steps in an FBDO Investigation[image: Flowchart showing 7 steps in investigating a foodborne disease outbreak, from detecting a possible outbreak to deciding it is over. Arrows indicate progression, feedback loops, and decision points. Go to long description for more details.]
            
               Source: Adapted from the CDC.
               

            
               Go to long description.
               

            
            
            
            
            Outbreak control is discussed in-depth elsewhere in the text. However, with reference
               to potential outbreaks of gastroenteritis (which may be a result of foodborne
               contamination):

            
            
            
            
               
               
               	
                  
                  
                  To prevent cross-transmission, contact
                     precautions should be implemented as soon as a resident develops signs or
                     symptoms of gastroenteritis.

                  
                  

               
               
               
               	
                  
                  
                  The resident should be restricted to an
                     assigned room and kept from participating in group activities until at least
                     48 hours after the last episode of diarrhea or vomiting.

                  
                  

               
               
               
               	
                  
                  
                  If two or more residents develop
                     similar signs and symptoms of gastroenteritis, prompt investigation should
                     be initiated using the basic principles of outbreak investigations.

                  
                  

               
               
               
               	
                  
                  
                  Handwashing is preferred over the use
                     of hand sanitizers during an outbreak, because organisms are mechanically
                     removed from the hands during handwashing and some pathogens are not killed
                     by alcohol-based hand sanitizers (ABHS).

                  
                  

               
               
               
               	
                  
                  
                  HCP who clean and disinfect heavily
                     contaminated areas or who need to clean vomitus are recommended, at a
                     minimum, to wear a barrier mask and face shield during cleaning to reduce
                     risk of transmission. (For additional risk reduction, they may instead
                     choose to wear full PPE, including a procedure mask or respirator along with
                     eye and face protection.)

                  
                  

               
               

            
            
            
            
               LTC facility residents are particularly at risk for viral and
                  bacterial gastroenteritis due to age-related decrease in gastric acid, and
                  overuse of medication such as proton pump inhibitors and other
                  antacids.
               

            
            

         
         
         
         
         
            
            
            Common Foodborne Illnesses in LTC

            
            
            
            
               
               
               
               The CDC estimates that each
                  year roughly one in six Americans (or 48 million people) becomes ill, 128,000 are
                  hospitalized, and 3,000 die of foodborne diseases. The IP in LTC should be
                  especially aware of the following foodborne pathogens: norovirus, Salmonella, Clostridium perfringens, Campylobacter,
                  and Listeria monocytogenes. The illnesses
                  resulting from these pathogens have been introduced and discussed elsewhere in this
                  text; however, due to their importance, additional information on each is included
                  in the following table.

               
               
               
               
                  Exhibit 6-3: Common Causes of Foodborne Illnesses in LTC facilities
                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Pathogen

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Common Foodborne Causes

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Additional Notes

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Norovirus

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Leafy greens, fresh fruits, shellfish
                                       (e.g., oysters).

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Most common cause of gastroenteritis
                                       in the U.S. Recovery generally occurs within one to two
                                       days, but poses additional threat to the elderly due to
                                       the risk of dehydration.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Salmonella

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    A variety of foods, including meat,
                                       fruits, vegetables, and some processed foods, such as
                                       nut butters and frozen meals.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    May be found in the feces of some
                                       animals; poses additional threat to LTC residents
                                       participating in pet therapy or other animal visitation
                                       programs.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Clostridium perfringens

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Beef, poultry, gravies, and dried or
                                       precooked foods; especially when food is prepared in
                                       large quantities and kept warm for a long period of time
                                       prior to serving.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Accounts for nearly a million cases of
                                       foodborne illness each year. Illness usually lasts less
                                       than 24 hours, though complications, especially in the
                                       elderly, are possible. Not passed person to person.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Campylobacter

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Raw or undercooked poultry and objects
                                       that touched raw poultry; unpasteurized dairy products.
                                       Additional potential food sources include seafood, other
                                       meat, and produce.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Most cases are isolated, sporadic
                                       events that are not recognized as outbreaks. Recovery
                                       typically takes less than a week. Few microbes are
                                       necessary to infect a person; a single drop of juice
                                       from raw chicken may contain enough.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Listeria
                                          monocytogenes

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Historically, deli meats and hot dogs;
                                       more recently, dairy products and produce. Recent
                                       outbreaks have been specifically traced to soft cheeses,
                                       celery, raw sprouts, cantaloupe, and ice cream.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Almost everyone diagnosed with
                                       listeriosis has an invasive infection that spread beyond
                                       the gastrointestinal tract. In older adults, the most
                                       common presentations are meningitis and septicemia.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Cyclospora

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Food or water that is contaminated
                                       with feces. In the U.S., it has been linked to imported
                                       fresh produce, such as raspberries, basil, snow peas,
                                       and cilantro. To date, it is not associated with
                                       commercially frozen or canned produce.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    A parasite most commonly found in
                                       tropical and subtropical regions; infection risk tends
                                       to be seasonal.

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               

            
            

         
         
         
   
      
         
         
         
         Section B: Contracted Services and Hospice

         
         
         
         
            
            
            
               After completing this section, learners will be able to:
               

            
            
            
            
               
               
               	
                  
                  
                  Describe the importance and interplay of standard
                     precautions (SP) and transmission-based precautions (TBP), as well as other
                     infection prevention measures, with special consideration given to those
                     services typically encountered in LTC settings.

                  
                  

               
               
               
               	
                  
                  
                  Update infection prevention measures to safely account for
                     the wishes of individuals receiving hospice care and their families.

                  
                  

               
               
               
               	
                  
                  
                  Develop infection prevention guidelines, policies, and
                     procedures specific to a given contracted service.

                  
                  

               
               

            
            
            
            Many contracted services are present within the LTC environment; some of these
               services (along with hospice care) present specific challenges from an infection
               prevention perspective. This section first discusses a few services that may be
               generally categorized as personal care services, and then moves on to discuss other
               services that are typically contracted, as well as considerations for hospice
               care.

            
            
            
            While the examples of contracted services present in LTC facilities may present
               unique infection prevention considerations, it is crucial that IPs adhere to the
               core measures of infection prevention, including both SP and TBP, when applicable.
               This is especially true in congregate care settings, where a single lapse may affect
               the health of many individuals. The monitoring of (and when necessary, intervening
               with) all facility HCP, especially those who are part of an externally contracted
               service, is crucial to successful IPC.

            
            

         
         
         
         
   
      
         
         
         
         Personal Care Services

         
         
         
         
            
            
            There are a variety of personal care services that are either required for the
               well-being of residents, or are commonly offered as a form of life enrichment. These
               include, but are not limited to:

            
            
            
            
               
               
               	
                  
                  
                  Podiatric care

                  
                  

               
               
               
               	
                  
                  
                  Cosmetic nail and hair care

                  
                  

               
               
               
               	
                  
                  
                  Dental care

                  
                  

               
               

            
            

         
         
         
         
         
            
            
            Podiatric Care

            
            
            
            
               
               
               
               Podiatric care
                  services are typically provided to geriatric and diabetic residents; they are
                  usually limited to nail cutting or removal, including ingrown toenails. The primary
                  risk factor in podiatric settings is the inadequate reprocessing of equipment, such
                  as clippers or scissors. After each resident use, it is essential that equipment be
                  thoroughly cleaned to remove all debris; items should then be sterilized or
                  disinfected using high-level disinfection protocols.

               
               
               
               Care for diabetic foot ulcers is often performed in outpatient podiatry.

               
               
               
               Onychomycosis, a fungal infection of the nail, is prevalent in the geriatric and
                  diabetic populations. As toenail dust is often generated by burring and drilling
                  procedures, and repeated exposure to this dust is concerning, it is important that
                  dust control measures are implemented, proper PPE is used, and the area is
                  thoroughly cleaned and disinfected after podiatric treatments.

               
               
               
               A mechanism for reporting to the IP should be developed for residents who return with
                  an infection after a podiatric procedure.

               
               
               
               Note that the challenges associated with providing podiatric care in LTC facilities
                  may be associated with a lack of treatment spaces dedicated to podiatry. Checklists
                  and observation tools can be used to ensure that the facility has adequate and
                  appropriate IPC supplies, policies, and procedures, and that adherence to proper IPC
                  policies and procedures for podiatric services is systematically assessed.

               
               
               
               IPC failures have lead to increased reports of outbreaks across nonhospital settings
                  over the past two decades. Unsafe practices may put individuals receiving podiatric
                  care at risk for infections caused by bacterial, viral, or fungal pathogens.
                  Outbreaks associated with lapses in infection prevention include:

               
               
               
               
                  
                  
                  	
                     
                     
                     Methicillin-resistant Staphylococcus aureus(MRSA).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Mycobacterium abscessus.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Hepatitis B (HBV).

                     
                     

                  
                  

               
               

            
            

         
         
         
         
         
            
            
            Cosmetic Nail and Hair Care

            
            
            
            
               
               
               
               Each state has a regulatory board that
                  governs the establishment of personal and independent contractor licensure, as well
                  as any educational requirements, for cosmetologists, aestheticians, and manicurists
                  as well as for beauty salons, spas, and barber shops. There may also be additional
                  licensure requirements, depending on local ordinances.

               
               
               
               State and local government boards, as well as the relevant accrediting and
                  professional organizations, also set safety and sanitation guidelines and
                  regulations. These guidelines and regulations include criteria for disposable
                  products, foot spa cleaning guidelines, chemical use and storage, and other general
                  salon safety rules. EPA-approved disinfectants, applied for the appropriate contact
                  time, must be used for cleaning and disinfection.

               
               
               
               
                  Key Point

                  
                     
                     
                     It is important that personnel do not perform services that
                        are outside the scope of their assigned duties, training, or licensure. Lapses
                        in infection prevention practice in salons or barber shops may be avoided with
                        adequate training, supervision, and regular monitoring.

                     
                     

               
               
               
               Nail care and nail hygiene are
                  activities that can improve resident hygiene and self-image as well as provide time
                  for social interaction. CMS defines nail hygiene
                     services as “routine trimming, cleaning, filing, but not polishing of
                  undamaged nails.”

               
               
               
               The IP should ensure that individuals performing nail care and nail hygiene follow
                  proper IPC procedures. All tools used for nail care must be appropriately cleaned
                  and disinfected, or discarded and replaced, between residents.

               
               
               
               Designating personal nail-care tools for each resident is ideal. Individuals
                  providing nail care must use the proper PPE, such as gloves, gowns, masks, and eye
                  equipment. Volunteers may be allowed to assist with nail care, depending on
                  regulations and facility policy. If volunteers are permitted to help, a return
                  demonstration of proper procedures and correct handling and storage of chemicals
                  should ensure regulatory compliance.

               
               
               
               There is a significant difference in the risks associated with fingernail and toenail
                  care in older adults. Only authorized individuals should perform foot or toenail
                  care. Foot care falls outside the scope of life enrichment programs.

               
               

            
            

         
         
         
         
         
            
            
            Dental Care

            
            
            
            
               
               
               
               CMS
                  regulations require nursing homes to assess the oral health of residents when they
                  are first admitted and then on a regular schedule (quarterly and annually) from then
                  on; they must also provide for resident dental care, both routine and emergency,
                  through the use of outside services.

               
               
               
               
                  Key Point

                  
                     
                     
                     Dental care in LTC facilities does not only
                        refer to services rendered by outside service providers; residents may also
                        require assistance with daily oral care activities, like brushing their
                        teeth.

                     
                     
                     
                     To help prevent infection and protect both
                        HCP and residents, when performing daily oral care activities, toothbrushes
                        should be replaced every three months, and SP, such as handwashing and the use
                        of gloves and a mask, should be in place; the use of an antimicrobial alcohol
                        rinse to clean the brushes is another important precaution.

                     
                     

               
               
               
               As noted elsewhere, on-site dental work conducted by outside service providers
                  includes general dental care, such as cleaning, filings, and denture work. More extensive work, such as oral surgery, is not done in LTC
                     facilities; for this sort of dental work, residents are transported to an
                     off-site dental facility.

               
               
               
               As with other external service providers that visit healthcare facilities,
                  communication between the IP and the service provider personnel is key, and the IP
                  may need to observe the dental HCP (DHCP) to ensure they are following approved
                  practices. The IP should also review the policies and procedures of the contracted
                  service provider to ensure that they are following recommended IPC standards and
                  that their policies and procedures are in line with those of the facility.

               
               
               
               The risk of infection (to both DHCP and residents) may arise during dental work
                  through a variety of avenues: blood and other oral or respiratory excretions can
                  lead to exposure to a wide variety of microorganisms; improperly reprocessed
                  instruments and equipment, retracted fluids in the saliva ejector, and poor water
                  quality in dental unit water lines may also lead to exposure; and sharps exposure
                  from a variety of dental tools is yet another concern the IP must address.

               
               
               
               The IP may navigate
                  these concerns by focusing either on the routes of transmission or on the
                  relationships between hosts. Note that actual transmission concerns apply to both
                  grouping methods—for example, sharps exposure is a concern in both groupings, though
                  it may be classified differently.

               
               
               
               Focusing on the routes of transmission means implementing prevention policies to
                  avoid transmission along the following lines:

               
               
               
               
                  
                  
                  	
                     
                     
                     Direct
                           contact with lesions, organisms, or other potentially infectious
                        secretions that are encountered while performing intraoral procedures.
                        (Example IPC procedures to address this might include requiring the use of
                        gloves and replacing them if a tear or thinning is observed, as well as
                        adherence to proper HH.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Indirect
                           contact via contaminated instruments, equipment, or disposable
                        items. (Example IPC procedures to address this might include measures to
                        avoid accidental sharps exposure.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Aerosols of microorganisms from blood or saliva that may occur when
                        using devices that can generate droplet splatter. (Example IPC procedures to
                        address this might include requiring the use of eye protection and masks
                        that cover the nose and mouth properly.)

                     
                     

                  
                  

               
               
               
               Focusing on the relationships between potential hosts focuses on the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     Resident-to-DHCP transmission may occur through breaks in the skin,
                        accidental sharps exposure, or exposed mucous membranes. (Example IPC
                        procedures to address this might include requiring the use of masks, gloves,
                        and eye protection as well as adherence to proper HH.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     DHCP-to-resident transmission may occur through accidental bleeding
                        by DHCP into a resident’s mouth, which can happen when DHCP has an
                        accidental sharps exposure or through respiratory droplets passed from the
                        DHCP to the resident. (Example IPC procedures to address this might include
                        requiring the use of masks and gloves as well as frequent glove
                        changes).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Resident-to-resident transmission may occur as a result of
                        improperly reprocessed instruments, unsafe injection practices, or
                        inadequate environmental cleaning. (Example IPC procedures to address this
                        might include verifying the reprocessing techniques that DHCP use on the
                        equipment they bring into the facility as well as ensuring that proper
                        on-site facilities exist for the separate storage of clean and soiled
                        equipment during service visits to avoid cross contamination.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Dental
                           practice-to-community transmission may occur due to improper waste
                        management or inadequate environmental cleaning. (Example IPC procedures to
                        address this might include cleaning environmental surface thoroughly after
                        the conclusion of dental service visits to ensure that surfaces are not
                        contaminated as a result of droplets and aerosols generated during
                        procedures.

                     
                     

                  
                  

               
               

            
            

         
         
         
   
      
         
         
         
         Other Contracted Services

         
         
         
         
            
            
            With all services
               that may be contracted out in LTC facilities, a few basic principles apply:

            
            
            
            
               
               
               	
                  
                  
                  The IP must be communicative with the service
                     provider.

                  
                  

               
               
               
               	
                  
                  
                  Requirements, expectations, and
                     standards for service should be written and agreed upon between the facility
                     and the service provider.

                  
                  

               
               
               
               	
                  
                  
                  The IP must ensure that the service
                     provider follows facility rules and written best practices for infection
                     prevention (as they apply to the service being rendered) while in the LTC
                     facility. This should include active monitoring of individuals while
                     on-site.

                  
                  

               
               
               
               	
                  
                  
                  The IP should visit the service
                     provider’s off-site facility to ensure that standards are followed off-site
                     (e.g., visiting a contracted dental service to ensure that reprocessing
                     procedures for equipment are adequate).

                  
                  

               
               

            
            
            
            Note that nursing services may also be contracted out by an LTC facility; however,
               the infection prevention procedures needed and the risks associated with contracting
               those services tend to be much more in line with the “typical” considerations that
               have been discussed elsewhere.

            
            

         
         
         
         
         
            
            
            Cleaning Services

            
            
            
            
               
               
               
               While some cleaning duties
                  are necessarily the responsibility of the LTC staff; other portions of the routine
                  cleaning duties within the facilities may be contracted out to external service
                  providers. However, even when these services are contracted out, the IP is still
                  responsible for verifying that procedures and safety measures are followed,
                  chemicals are used according to their IFU, and cleaning schedules are adhered
                  to.

               
               

            
            

         
         
         
         
         
            
            
            Rehabilitation and Physical Therapy Services

            
            
            
            
               
               
               
               The IP and the therapy departments must collaborate
                  to prevent infections. Rehabilitation services staff are vital members of the
                  interdisciplinary team.

               
               
               
               Depending on the provider, these services may include physical medicine; respiratory,
                  speech and audiology services; care for amputees and prosthetic services; or sensory
                  aids. Therapeutic recreational services may also be included. In LTC facilities, the
                  therapies most often provided on-site are physical, respiratory, speech, and
                  occupational.

               
               
               
               For residents in rehabilitation programs, infection prevention presents special
                  challenges due to the number of risk factors associated with these residents. Some
                  studies have reported a higher incidence of HAIs in chronic and rehabilitative
                  settings, compared with acute care settings, even after case-mix adjustments are
                  made. It is important to ensure that the residents participating in therapy rooms
                  and gyms do not have active signs or symptoms of infection, and that they are given
                  the opportunity to perform HH before and after their therapy sessions.

               
               
               
               All equipment used in rehabilitative services must be routinely cleaned and
                  disinfected between uses, according to manufacturers’ IFU. Therapists need access
                  to
                  cleaners and disinfectants at the point of care. When residents have their own
                  mobility equipment, a regular cleaning and disinfection schedule should be in place,
                  as these items can quickly become contaminated from residents’ movement both within
                  and outside the facility. More rigorous cleaning procedures may be required during
                  outbreaks. Two types of common physical therapy rehabilitative equipment in LTC
                  facilities are:

               
               
               
               
                  
                  
                  	
                     
                     
                     Physical or occupational treatment tables, which may also be called
                        “mats” or “platform tables,” are routinely used in physical and occupational
                        therapy programs. These tables must be cleaned and disinfected between
                        residents with manufacturer-approved chemicals that will not damage their
                        surfaces. If a sheet is placed between the resident and the table surface
                        during the therapy session, it should be changed after each use. Table
                        surfaces should be monitored for cracks and tears that might potentially
                        harbor pathogens.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Gait belts are
                        used to provide stability and security when ambulating residents. They are
                        also used to assist residents in moving to and from chairs, wheelchairs, and
                        beds. Gait belts, including those made with antimicrobial-coated materials,
                        should be cleaned after each use. If feasible, the facility may consider
                        having dedicated gait belts for each resident.

                     
                     

                  
                  

               
               
               
               
                  Although LTC facilities strive to maximize resident independence
                     and social interaction, health issues may occasionally restrict an individual to
                     their room or limit their participation in group activities. In these instances,
                     rehabilitative services may be provided in the resident’s room (note that some
                     services, such as respiratory rehabilitation, may be more typically conducted in
                     the resident room). All isolation precautions should be followed. Any equipment
                     taken into the room must be thoroughly cleaned and disinfected upon removal. If
                     possible, equipment should remain within the room until the isolation is
                     discontinued. Any fabric items should be contained and laundered per facility
                     policy, and disposable items should be discarded prior to exiting the
                     room.
                  

               
               

            
            

         
         
         
         
         
            
            
            Radiographic Services

            
            
            
            
               
               
               
               Within LTC facilities, mobile radiography (x-ray
                  examinations performed on-site) may be used in an effort to increase access to
                  examinations and to reduce the number of transfers between nursing homes and
                  hospitals, which can reduce exposure to pathogens from outside the facility.

               
               
               
               Radiographic equipment includes small portable x-ray machines. Examinations are
                  usually performed with the assistance of nursing-home staff within residents’
                  rooms.

               
               
               
               As is the case with other equipment, high-touch surfaces and equipment should be
                  cleaned between residents, and other SP and TBP should be followed.

               
               

            
            

         
         
         
         
         
            
            
            Laboratory Technicians

            
            
            
            
               
               
               
               Generally,
                  LTC facilities within the United States do not have on-site laboratories. If the LTC
                  facility is part of a large health system, a hospital’s laboratory may be used. All
                  other LTC facilities will contract with a private laboratory for diagnostic
                  services. The IP must be knowledgeable about the lab services available to the LTC
                  facility, and they should maintain effective communication with designated
                  laboratory staff. The IP’s laboratory checklist should include:

               
               
               
               
                  
                  
                  	
                     
                     
                     Types of testing performed, and the
                        normal ranges for each test.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Types of testing not performed.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Expected turnaround times.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Methods of reporting results.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Procedures for specimen collection.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Procedures for specimen holding and
                        transport to the laboratory.

                     
                     

                  
                  

               
               
               
               The laboratory must also have an established role in any facility-based antibiotic
                  stewardship program (ASP), as described elsewhere. Laboratories can produce useful
                  information and tools, such as antibiogram reports. But even when antibiogram
                  reporting is unavailable, the IP should collaborate with the laboratory staff to
                  ensure that drug-resistant organisms are rapidly identified and reported both to the
                  nursing staff and to the IP. The LTC facility should establish a real-time process
                  for the IP to have access to culture results.

               
               
               
               When testing cannot be completed at the point of care, the IP must monitor that
                  specimen collection, handling, and transport are consistent with laboratory
                  requirements. A high-quality specimen is required to produce high-quality diagnostic
                  results.

               
               
               
               To be effective, both laboratory and IPC staff must communicate regularly with each
                  other. IPs should regularly make rounds in the laboratory to ask questions, review
                  microbiological and molecular epidemiological results, and discuss current
                  issues.

               
               

            
            

         
         
         
         
         
            
            
            Pharmacy Services

            
            
            
            
               
               
               
               The IP
                  should collaborate with the pharmacy provider to ensure that medications are
                  dispensed and delivered to the facility in a manner that prevents possible
                  contamination. Periodic observation of medication administration will provide
                  real-time, useful data regarding the safe handling and administration of commonly
                  prescribed drugs. Package integrity must be checked and expiration dates, as
                  indicated on labels, reviewed regularly.

               
               
               
               The contracted pharmacy must be an active participant in the interdisciplinary
                  antimicrobial stewardship team. The pharmacy should be able to provide antimicrobial
                  prescribing expertise, which is a requirement in LTC.

               
               
               
               Due to the high risk of infection that improper medication handling poses, IPs in
                  LTC
                  facilities should monitor the use of all medication vials on a routine basis.

               
               
               
               The IP should advise the pharmacy director with subject-matter expertise, such as
                  on
                  appropriate cleaning and disinfection practices, HH, environmental sampling, adult
                  education on aseptic technique and other IPC-related topics, including proper
                  donning and doffing of PPE; the IP should also participate in regularly scheduled
                  environment of care rounds. The IP may also assist with gap analyses and risk
                  assessments of the various pharmacy practices that ultimately affect resident
                  safety.

               
               
               
               The IP should be immediately consulted when a suspected or confirmed contamination
                  event has been identified. Coordination with health department authorities, along
                  with the state board of pharmacy, is essential; and, to maximize resident safety,
                  it
                  should involve collaboration with the IP and pharmacist, as well as active
                  engagement of the healthcare facility administration.

               
               

            
            

         
         
         
         
         
            
            
            Central Lines

            
            
            
            
               
               
               
               The IP should use evidence-based
                  guidelines and recommendations from the CDC and the Infusion Nurses Society to
                  develop policies and procedures that minimize the risk of catheter-related
                  infections and other complications from infusion therapy. These recommendations
                  exist whether a service is contracted out or handled by the facility.

               
               
               
               The IP should randomly audit infusion therapy care practices,
                  including contracted peripherally inserted central catheter (PICC) line teams, to
                  ensure they are consistent with policy and to provide immediate feedback when
                  improvement opportunities are identified. Process surveillance examples include
                  monitoring insertion site care, dressing changes, appropriate use of PPE, and
                  adherence to HH. The facility’s surveillance plan should also include monitoring
                  residents with vascular access catheters.

               
               
               
               Note that catheter placement is often done by contracted agencies, but nurses in the
                  facility will be responsible for dressing changes, infusing, and care and
                  maintenance of the catheter as well as other associated equipment following
                  insertion. As such, CDC recommendations state that all individuals involved with
                  catheter-associated care procedures be educated and regularly assessed and monitored
                  on safe practices.

               
               

            
            

         
         
         
         
         
            
            
            Dialysis

            
            
            
            
               
               
               
               Note that, for
                  contracted services, it is typically the responsibility of the service providers to
                  provide any required training; however, the IP should ensure that service providers
                  are actually fulfilling their training-related obligations. This means that the IP
                  should observe practices and policies surrounding dialysis—for example, the IP
                  should ensure hemodialysis staff are using rigorous aseptic techniques to clean and
                  disinfect the skin before access.

               
               
               
               Additionally, the contracted dialysis service should report water-testing results,
                  dialysis issues, and any identified infections to the LTC facility’s IPC
                  committee.

               
               
               
               
                  No matter which form of dialysis is taking place in the LTC
                     facility, all personnel should know their roles in the prevention of HAIs and
                     other adverse outcomes. Personnel providing direct resident care should know the
                     symptoms of infection and adverse reactions. They should also know the
                     facility’s procedures for following up on dialysis-associated infections and
                     other suspected adverse reactions that may occur during dialysis.
                  

               
               
               
               All personnel should receive training in accordance with OSHA’s Bloodborne Pathogens
                  and Personal Protective Equipment Standards. State and local regulations should be
                  consulted for additional training requirements. Education should be ongoing, so that
                  personnel stays up-to-date on current practice standards and medical trends to
                  maintain and improve their competency.

               
               

            
            

         
         
         
         
         
            
            
            Unique Considerations for Hospice Care

            
            
            
            
               
               
               
               Recall that hospice care refers to the cessation of direct
                  treatments aimed at curing an illness that is considered terminal, but it does not
                  mean the ending of all treatments for the resident. Treatments and interventions to
                  reduce pain and increase comfort may still take place. As such, residents may still
                  use a wide variety of medical devices that pose infection concerns, such as
                  catheters and other vascular access devices.

               
               
               
               With that in mind, it is crucial to respect and incorporate the resident’s individual
                  spiritual, religious, cultural, and personal preferences into their care plan. The
                  resident’s wishes must be carefully balanced with IPC practices; for example, pet
                  visitation policies may be adapted so the resident may visit with and say goodbye
                  to
                  what may be the resident’s closest friend.

               
               
               
               However, this balance must be driven by the principle that the policies enacted do
                  not cause harm, or potential harm, to other residents, caregivers, visitors, or
                  HCP.

               
               
               
               
                  Key Point

                  
                     
                     
                     In order to strike this balance, the resident and their family
                        and caregivers should be educated on infection prevention, including risks and
                        benefits, so that they may make decisions that best allow for the resident to
                        maintain their quality of life while still meeting their expectations and
                        goals.

                     
                     

               
               
               
               Communication during this time is key—the risks and benefits must be communicated
                  to
                  the resident as well as their family and caregivers, and the resident’s wishes,
                  goals and desires must be communicated to their care team. Basic IPC principles and
                  practices can then be adapted to assist the resident in achieving the goals and
                  desires while minimizing the risk for infection or exposure to the greatest extent
                  possible.

               
               
               
               Some examples of the ways that these adaptations may take place include:

               
               
               
               
                  
                  
                  	
                     
                     
                     Selection and use of PPE for SP may be
                        done with consideration only for protecting HCP, not the resident, if that’s
                        what the resident wants, based on their understanding of risk.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Alternative methods of care may be used
                        for medical devices that better meet resident desires, while providing
                        optimal mitigation of infection or other adverse events.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Wound and treatment infections,
                        especially for MDROs, may focus on providing comfort, drainage, and odor
                        control, but not necessarily wound healing.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Food preparation may be subject to
                        increased attention along cultural and religious lines for residents
                        receiving end-of-life care.

                     
                     

                  
                  
                  
                  	
                     
                     
                     HAI diagnostic testing on the resident
                        may be avoided, especially if the test may cause pain or discomfort. This
                        may require increased monitoring with regard to occupational health,
                        bloodborne, and communicable disease exposures for HCP if definitive
                        diagnostic testing of the resident isn’t performed.

                     
                     

                  
                  

               
               

            
            
            
            
               
               
               Postmortem Care

               
               
               
               
                  
                  
                  
                  The cleaning and
                     handling of the body postmortem may also be affected by the resident’s and family’s
                     religious and cultural beliefs. It is best to discuss the resident’s wishes prior
                     to
                     their death. This will help avoid any conflict or controversy and will also ensure
                     that rituals and practices are performed in a safe manner. Family members or
                     caregivers may request to assist in preparing the body once the resident has
                     expired. Some cultures and religions have specific practices that may put family
                     members at an unnecessary risk unless appropriate PPE is used.

                  
                  
                  
                  
                     Key Point

                     
                        
                        
                        In the event that a resident has
                           Creutzfeldt–Jakob disease (CJD), it is important to communicate with the family
                           so that their emotional needs, as well as the safety concerns of the funeral
                           director and embalmers, can be accurately addressed.

                        
                        

                  
                  

               
               

            
            
            

         
         
         
   
      
         
         
         
         Section C: Environmental Safety, Maintenance, and
            Construction

         
         
         
         
            
            
            
               After completing this section, learners will be able to:
               

            
            
            
            
               
               
               	
                  
                  
                  Describe specific considerations relating to the
                     management of ventilation, water, waste, and infestation within the LTC
                     facility.

                  
                  

               
               
               
               	
                  
                  
                  Create guidelines specific to the presence of animals
                     within the LTC facility.

                  
                  

               
               
               
               	
                  
                  
                  Use an infection control risk assessment (ICRA) to plan
                     for and mitigate anticipated risks associated with construction and
                     maintenance.

                  
                  

               
               
               
               	
                  
                  
                  Successfully deploy methods to control infection risk
                     caused by construction and maintenance activities.

                  
                  

               
               

            
            
            
            This section describes the necessary considerations to provide a safe environment
               of
               care before moving on to discuss the purpose and use of an ICRA as well as methods
               for reducing infection risk during construction and maintenance activities.

            
            

         
         
         
         
   
      
         
         
         
         Ventilation
            Management

         
         
         
         
            
            
            
            Due to its
               far-reaching impacts, ventilation management is an essential component of infection
               control efforts. Therefore, a basic understanding of the key terms, concepts, and
               effects of ventilation on the health of residents and HCP is required.

            
            
            
            
               Key Point

               
                  
                  
                  The most important concept to remember with
                     regard to ventilation is that, no matter the healthcare setting, the impact of
                     ventilation on infection spread and infection control efforts is
                     wide-reaching.

                  
                  

            
            
            
            
            A heating, ventilation, and air conditioning (HVAC) system is composed of
               everything included in the overall air-handling system for any facility. These
               systems supply, filter, condition (heat, cool, humidify, or dehumidify), and exhaust
               air using a wide range of designs and equipment, depending on the facility’s
               environment, characteristics, and needs.

            
            
            
            When considering HVAC systems, the first
               important distinction to be made is whether the system is centralized or
               decentralized.

            
            
            
            
               
               
               	
                  
                  
                  A
                     centralized HVAC system uses an air-handling unit, usually on the roof or in
                     a mechanical room, to move air throughout the facility using ducts.

                  
                  

               
               
               
               	
                  
                  
                  A
                     decentralized HVAC system typically uses individual fan-coil units to bring
                     air in from outside of the facility and mix it with recirculated air inside
                     the room.

                  
                  

               
               

            
            
            
            No matter which type of system is used, there
               are IPC implications with regard to both indoor air quality and issues related to
               ventilation problems.

            
            
            
            
               Key Point

               
                  
                  
                  Though HVAC systems
                     are infrequently a source of exposures or infections caused
                     by airborne infectious agents, there may be dire effects
                     throughout the facility when HVAC-driven exposures or
                     infections do happen. Microbes, such as Aspergillus and M.
                        tuberculosis, may be spread via HVAC systems,
                     thereby posing risk to individuals in the
                     facility.

                  
                  

            
            

         
         
         
         
         
            
            
            Air Source

            
            
            
            
               
               
               
               Some HVAC systems are designed to supply 100% outdoor
                  (fresh) air, whereas others mix a percentage of the exhaust air (subject to code
                  allowances) with supply air from the outdoors to save on operational costs. Diluting
                  microbial contamination and other gases and controlling odors are the biggest
                  reasons for using 100% outdoor air.

               
               
               
               Due to the wide variation
                  in climates, guidelines for facilities specify design requirements (but not
                  operational ones) for air exchanges, temperature, and humidity. This leaves the
                  decision on how often and by what means these should be monitored to individual
                  facilities.

               
               

            
            

         
         
         
         
         
            
            
            Air Changes

            
            
            
            
               
               
               
               Most
                  ventilation rates for healthcare facilities are stated as air changes per hour (ACH). ACH refers to the number of times air is
                  replaced in each room every hour, mixing in outside air to dilute microbial
                  contamination.

               
               
               
               Ventilation guidelines are defined in
                  terms of air volume per minute per occupant. They assume that the people in the
                  room and their activities are responsible for most of the contaminants in the
                  space. Supply vents are where conditioned air blows into the room, usually from
                  the ceiling; return vents (or exhaust), usually near the floor, pull the room
                  air in.

               
               
               
               Ventilation rates vary with different resident
                  care areas of a healthcare facility per CDC guidelines. The total number in
                  resident rooms should be 6 ACH. Operating rooms require a minimum 3 ACH and a
                  total of 15 ACH, while an airborne infection isolation room (AIIR), such as for
                  bronchoscopy, requires a minimum 2 ACH and a total of 12 ACH. Peak efficiency
                  for particle removal in an AIIR occurs between 12 and 15 ACH.

               
               

            
            

         
         
         
         
            
            
            Air Pressurization and Balancing

            
            
            
            
               
               
               
               Air pressure balancing describes the pressure
                  relationships with respect to the surrounding area or corridor. These
                  relationships can be positive (excess air supply in the room), negative (air
                  drawn into the room), or neutral. Differential pressure between two rooms
                  prevents pathogens from entering or exiting one room and going into the other.
                  

               
               
               
               Positive air pressure is used to keep microbial
                  contaminants and pathogens out of rooms and for immunosuppressed residents such
                  as those undergoing bone marrow transplantation. Positively pressurized rooms
                  are created by pumping more air into a room than exhausting, and are usually the
                  cleanest environments in a hospital. Certain rooms, such as ORs and protective
                  environment rooms, have mandated pressure differentials of at least 0.01-inch
                  water gauge or 2.5 Pascals. Loss of positive pressure compromises the aseptic
                  environment within the room.

               
               
               
               Negative air pressure is used as an isolation measure to keep microbes
                  from escaping from rooms and
                  for residents with infectious
                  airborne diseases, such as TB, measles, and varicella. Rooms such as AIIR are
                  negatively pressurized with respect to adjacent areas to prevent airborne
                  contaminants (e.g., microbial pathogens, chemicals) from drifting to other areas.
                  Autopsy rooms, soiled linen rooms, decontamination rooms, emergency department
                  waiting rooms, and bathrooms are all negative to adjacent areas. Loss of negative
                  pressure in these rooms allows unpleasant odors to migrate through the building and
                  may promote the spread of airborne contaminants.

               
               
               
               Neutral air pressure
                  simply refers to situations where the air pressure is the same between two
                  adjacent rooms.

               
               

            
            

         
         
         
         
            
            
            Air Filtration

            
            
            
            
               
               
               
               HVAC
                  systems use prefilters to remove gross particulate matter (minimum efficiency 30%).
                  Filters that are 85% to 90% efficient are placed downstream of the fans, after the
                  prefilters. This combination typically provides an overall filtration efficiency of
                  roughly 95%. High-efficiency particulate
                     air (HEPA) filtration is defined as filtration with an efficiency of
                  99.97% in removing particles 0.3 micron or more in size. Most airborne infectious
                  microorganisms fall into a range of 0.3 to 5.0 microns.

               
               
               
               The American Society of Heating,
                  Refrigerating, and Air-Conditioning Engineers (ASHRAE) has introduced a system
                  for rating filters based on the size of particle or contaminant to be filtered.
                  This measure of minimum efficiency reporting values (MERV) uses a scale of 1
                  through 16. The MERV system rates filter effectiveness using the percentage of
                  efficiency for three ranges of particulate sizes: .30 to 1.0 microns, 1.0 to 3.0
                  microns, and 3.0 to 10.0 microns. Filters have higher efficiencies when
                  filtering out larger particles. Below are examples of MERV ratings and their
                  accompanying efficiency for particles 1.0 to 3.0 microns in size:

               
               
               
               
                  
                  
                  	
                     
                     
                     MERV 8—20%

                     
                     

                  
                  
                  
                  	
                     
                     
                     MERV 13—85%

                     
                     

                  
                  
                  
                  	
                     
                     
                     MERV 15—90%

                     
                     

                  
                  
                  
                  	
                     
                     
                     MERV 16—95%

                     
                     

                  
                  

               
               
               
               Overall effectiveness depends on
                  multiple factors, including filter efficiency, airflow rate, size of particles,
                  and HVAC system design.

               
               

            
            

         
         
         
         
            
            
            Air Ventilation Implications for Infection
               Prevention and Control

            
            
            
            
               
               
               
               
               Each of the above concepts has implications
                  specific to IPC. Some are driven by regulatory and accrediting agencies, which base
                  licensing and certification decisions on whether facilities meet minimum
                  construction standards. The Facility Guidelines Institute (FGI) updates its
                  guidelines for the design and construction of healthcare facilities every three to
                  four years. The Joint Commission (TJC) expects organizations to assess building
                  design and construction requirements based on local, state, and federal regulations
                  and codes. Typically, the state health department licensing entity is the authority
                  having jurisdiction (AHJ), so healthcare organizations should check the AHJ’s
                  licensing rules to determine the criteria for a facility. When state regulations are
                  silent on particular design criteria, TJC recognizes the 2018 FGI guidelines for new
                  construction and renovation.

               
               
               
               
                  Key Point

                  
                     
                     
                     Most jurisdictions adopt the FGI guidelines
                        in their entirety, or with some minor modifications, as minimum standards for
                        design and construction of healthcare facilities. The FGI guidelines rely
                        heavily on input from many professional and guideline-setting organizations,
                        such TJC.

                     
                     
                     
                     As with other regulatory implications, it
                        is important that the IP stays up-to-date on current requirements that relate to
                        their specific facility.

                     
                     

               
               
               
               The various recommendations and regulations may affect specific areas
                  of facility design, including specific HVAC components. Examples of specific items
                  that these may affect include:

               
               
               
               
                  
                  
                  	
                     
                     
                     Location of fresh air intakes in
                        relation to exhaust outlets, combustion equipment stacks, plumbing vents,
                        and areas that vehicular exhaust and other fumes collect.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The elevation (in relation to the
                        ground or roof level) of outdoor air intakes and exhaust outlets.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The temperature, relative humidity, and
                        filtration levels of air delivered to specific building areas.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Relationships between ACH and air
                        pressure differentials.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The placement of filters and filter
                        efficiency requirements within air-handling systems.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Use of ultraviolet germicidal
                        irradiation.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Commissioning, which is the process of
                        verifying that the delivery of new construction is according to contract
                        specifications, before it is accepted by the owner. Policies that should be
                        followed during construction and maintenance are discussed more
                        elsewhere.

                     
                     

                  
                  

               
               

            
            

         
         
         
         
            
            
            Environmental
               Monitoring

            
            
            
            
               
               
               
               Detection and identification
                  of certain HAIs (e.g., healthcare-associated TB, single cases of aspergillosis
                  in severely immunosuppressed residents, healthcare-associated varicella
                  infections) may suggest HVAC malfunction. Analysis of postoperative
                  surgical site infection rates and associated infectious agents may
                  offer important clues to problems in the air system. Environmental
                  monitoring may occur in the following ways:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                           Visual monitoring.
                           
                        The visual
                           monitoring of processes established for construction, renovation, or
                           maintenance procedures is an important method for reducing the potential
                           for infection from airborne contamination.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Specifications and commissioning.
                           
                        Contracts
                           should certify to an owner’s satisfaction that all HVAC specifications
                           have been met; they should include outcome criteria that use specific
                           measures.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Environmental air sampling and
                              culturing.
                           
                        Sampling
                           protocols and procedures in actual disease outbreaks are well
                           substantiated.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Routine microbiological surveillance.
                           
                        Use of
                           routine microbiological sampling and culturing has not been recommended
                           except as a part of an epidemiological investigation. There is no clear
                           answer for initiating environmental surveillance in the absence of an
                           actual or pending problem.
                        

                     
                     

                  
                  

               
               

            
            

         
         
   
      
         
         
         
         Water Management

         
         
         
         
            
            
            
            The impact of water-related contamination on health in any
               setting is far-reaching, and consideration of water issues is an essential component
               of all infection control efforts. However, since water is delivered by a community
               public water supplier, the responsibility for water management is shared by the
               healthcare facility and an outside entity. Once water enters the facility’s
               distribution infrastructure, it is the responsibility of the facility; however, both
               entities must play a role in infection prevention.

            
            
            
            There are a handful of basic terms that may be
               encountered in healthcare settings:

            
            
            
            
               
               
               	
                  
                  
                  Black
                        water is waste water containing sewage contaminants.

                  
                  

               
               
               
               	
                  
                  
                  Deionized water is purified water that has had charged ions
                     removed; it is used for various applications within healthcare, including
                     the laboratory.

                  
                  

               
               
               
               	
                  
                  
                  Gray
                        water is water (as from a sink or bath) that does not contain
                     serious contaminants (as from toilets or diapers).

                  
                  

               
               
               
               	
                  
                  
                  Potable water is water suitable for drinking.

                  
                  

               
               
               
               	
                  
                  
                  Reverse osmosis water is water that has
                     been forced through a special membrane, under pressure, producing highly
                     purified water, which typically requires remineralizing with essential trace
                     elements before use. It is used for various applications in healthcare,
                     including dialysis.

                  
                  

               
               

            
            
            
            Water-related outbreaks have been documented as
               arising from a variety of sources

            
            
            
            The quality of drinking water depends in part
               on preventive maintenance and surveillance for HAIs, including a high index of
               suspicion for infectious agents associated with moisture or water distribution
               systems. It also depends on the quality of the water supplied (and the treatment
               methods used) by the municipality.

            
            
            
            
               Key Point

               
                  
                  
                  Though a major
                     component of water quality is outside of facility control,
                     IPs should still understand the basic design of water supply
                     and waste management systems so that they can provide useful
                     input on plumbing system designs and understand potential
                     factors that may contribute to suspected waterborne
                     infections.

                  
                  

            
            
            
            Factors outside of the facility control that
               may influence the number of HAIs related to a facility’s water supply include:

            
            
            
            
               
               
               	
                  
                  
                  Municipal water treatment
                        methods. Use of chloramines, rather than chlorine, to reduce the
                     risk of Legionella in the
                     distribution systems of municipal water supplies. (Multiple reports support
                     the reduced risk of hospital-associated Legionnaire’s disease when municipal
                     water treatment plants use monochloramine.)

                  
                  

               
               
               
               	
                  
                  
                  Water hardness and
                        sediment. Malfunction of valves, filters, or other equipment due to
                     minerals and sediments remaining in the water after treatment
                     processes.

                  
                  

               
               
               
               	
                  
                  
                  Unplanned disruptions outside
                        of the facility. Heating or chlorination, flushing, and water
                     testing before resumption of affected water distribution lines due to water
                     main breaks or flooding. (CDC guidelines offer specific guidance on
                     remediation strategies for the water distribution system, including
                     conditions involving a boiled water advisory [BWA]).

                  
                  

               
               

            
            
            
            The quality of water in a healthcare facility’s distribution
               system can be determined by testing the water. While routine testing is not usually
               necessary, sampling during outbreak investigations can help determine needed
               infection control measures. Samples should be assayed by a laboratory that uses
               established methods and quality assurance protocols.

            
            

         
         
         
         
         
            
            
            Environmental Sources of Water-Associated
               Pathogens

            
            
            
            
               
               
               
               Important reservoirs for water-associated
                  pathogens include
                  

               
               
               
                Facilities providing hemodialysis
                  require more expensive, dedicated water treatment and delivery systems.

               
               

            
            
            
            
               
               
               Potable Water Systems, Cooling Towers, Surfaces

               
               
               
               
                  
                  
                  
                  Sources of aerosolized
                     water can promote the
                     growth and dispersion of Legionella. Once Legionella is introduced into a facility’s potable water system, organisms
                     may proliferate in heated water reservoirs, spread throughout the water distribution
                     system (i.e., pipes).

                  
                  
                  
                  Excessive moisture around pipes and
                     insulation, condensation in drain pans, and flooding from broken pipes can lead
                     to extensive environmental fungal contamination. Other moisture-prone surfaces
                     that can cause problems include air-handling units and ventilation ducts.

                  
                  
                  
                  Static (stagnant) water systems can serve
                     as reservoirs of organisms in the healthcare environment by supporting bacterial
                     growth. When water is not moving in recirculation loops, it becomes stagnant, and
                     the residual chlorine or other water treatments can dissipate and lose antimicrobial
                     activity. This in turn leads to corrosion (scale and sediment) and development of
                     biofilm that further amplifies the growth of microorganisms, particularly Legionella. Stagnation may result
                     from poor design (dead legs or capped pipes left in place when an older system is
                     renovated) or from a power loss causing pump failure with resultant loss of water
                     flow. Water in such systems can cause direct or indirect spread of microorganisms
                     to
                     residents. 

                  
                  
                  
                  
                     Key Point

                     
                        
                        
                        Note that
                           contamination of the potable water system can lead to
                           infections indirectly through equipment (even if the
                           equipment does not use or store water) if that equipment
                           is rinsed in tap water.

                        
                        
                        
                        For example,
                           medication nebulizers rinsed in tap water have been
                           suspected as the source of an outbreak of legionellosis
                           in a community hospital. There have also been numerous
                           outbreaks related to endoscopes and automated endoscope
                           reprocessors (AER) related to the ability of
                           Gram-negative bacteria to multiply to substantial
                           concentrations under the right conditions; these
                           bacteria then spread to equipment via rinsing with tap
                           water.

                        
                        

                  
                  
                  
                  General guidelines for the design of the
                     potable water supply system include:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Sufficient water supply pressure to
                           operate all fixtures and equipment during maximum demand. (Provision of
                           two separate water lines from a looped municipal water supply system to
                           a facility would minimize interruption of water service.)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Water-service mains, branch mains,
                           and other main waterlines with stop (isolation) valves for each fixture
                           to isolate a portion of the water system when repair is required.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Vacuum breakers on faucets and
                           approved backflow preventers (i.e., antisiphon devices) to protect
                           contamination in high-risk areas such as dialysis units.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Avoiding floor drains as much as
                           possible.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Not installing drainage piping in
                           ceilings or having it be exposed in sensitive areas. (If overhead piping
                           is unavoidable, the space below must be protected from leaks,
                           condensation, and dust particles.)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Avoiding or minimizing water supply
                           pipes with dead ends.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Maintaining appropriate hot water
                           temperatures to meet the demands of resident care.

                        
                        
                        
                        
                           
                           	
                              
                              
                              The overlap between water
                                 temperatures supporting the growth of Legionella (25 to 42.2°C [77
                                 to 108°F]) and the high end of comfortable temperatures for warm
                                 water (generally above 40.5°C [105°F] and below 48.8°C [120°F]),
                                 along with the interplay of local building codes and
                                 regulations, means that temperature specifications are important
                                 safety and cost-benefit decision points for facilities.

                              
                              

                           
                           
                           	
                              
                              
                              If using a
                                 higher-temperature water supply in the building, mixing pressure
                                 valves may be necessary to eliminate the risk of scalding.

                              
                              

                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        Cooling towers designed to direct
                           tower drift away from air intake systems or use of drift eliminators.
                           (EPA-approved biocides should be used regularly for operational cooling
                           towers.)

                        
                        

                     
                     

                  
                  
                  
                  Preventive maintenance for potable water
                     systems includes a number of issues (e.g., cleaning and disinfection of cooling
                     towers). Biocides should be applied at label dosages to control the growth of
                     bacteria, algae, and protozoa. Removal or prevention of sediment accumulation
                     may reduce other niches that can amplify microbial growth, and plumbing that
                     includes self-draining shower lines, anti-scald valves, and pipe insulation may
                     also reduce contamination risks.

                  
                  

               
               

            
            
            
            
               
               
               Decorative Water Fountains, Water Walls

               
               
               
               
                  
                  
                  
                  As organizations recognize the importance of care delivery
                     sites as therapeutic environments, they may consider installing open water
                     features, such as decorative water fountains or water walls. Mounting evidence
                     clearly shows that such features may aerosolize waterborne pathogens, thereby
                     presenting an infection risk. Again, many of the observed outbreaks associated
                     with these systems have taken the form of Legionella-associated infections. Not all of
                     the fountains associated with outbreaks have had obvious aerosol-generating
                     capability.

                  
                  
                  
                  Poor maintenance and underwater lighting
                     (which may contribute to ideal water temperatures for Legionella) have been identified as
                     contributing factors in some circumstances. However, other outbreaks have been
                     associated with the water filtration, ozone generation, and lack of routine
                     maintenance of these fountains. In these cases, poor fountain design, leading to
                     water stagnation, may have been to blame.

                  
                  
                  
                  As such, decorative water fountains or water walls should be systematically disinfected
                     and subject to routine preventive maintenance.

                  
                  

               
               

            
            
            
            
               
               
               Sinks, Flushing Rim Sinks, Hoppers, and Toilets

               
               
               
               
                  
                  
                  
                  Sinks and related fixtures may pose health risks because
                     contamination of sink drains and faucet aerators is expected. The following factors
                     and concerns related to these fixtures have been observed in healthcare
                     settings:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Enhanced growth of waterborne organisms
                           on sink faucet aerators.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Reservoirs of microorganisms in poorly
                           maintained sink traps.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Contaminated water splashes due to poor
                           sink design.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Aerosols from toilets, though not
                           directly linked to disease transmission.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Pathogenic organisms, such as P. aeruginosa and Acinetobacter in water
                           baths and related devices used to warm blood or blood products and other
                           liquids; identified outbreaks and case reports associated with these
                           reservoirs.

                        
                        

                     
                     

                  
                  
                  
                  Sink design that leads to water back-splashing
                     is one of the most concerning sources of infection associated with these fixtures.
                     Water may splash from a sink to a surrounding surface as far as one meter away.

                  
                  
                  
                  Policies for routine cleaning, disinfection,
                     and changing of the water should be in place for water baths and fluid-warming
                     devices. After cleaning, fill the bath or device with germicide-added water. Follow
                     manufacturer recommendations (e.g., perform leak tests); wrap blood products in
                     impermeable plastic to keep them dry and free of contamination.

                  
                  
                  
                  
                     Key Point

                     
                        
                        
                        Though
                           certain risks may not be entirely mitigated in all
                           cases, proper sink/fixture design together with
                           preventive maintenance can help reduce infection
                           concerns (or eliminate them completely, in some
                           cases). Systematic cleaning routines should be
                           established (e.g., for aerator use). Avoiding the
                           use of tap water for cleaning equipment and
                           procedures and replacing faulty fixtures may also
                           address observed issues.

                        
                        
                        
                        Where
                           applicable, follow and incorporate manufacturers’
                           recommendations and instructions into policies
                           surrounding maintenance, cleaning, and other related
                           preventive strategies.

                        
                        

                  
                  
                  
                  With regard to design for sink features, the major engineering and
                     infection prevention method for reducing infection transmission is adequate and
                     proper placement of handwashing stations. Design considerations with regard to
                     handwashing stations include:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Faucets. Non-touch fittings may require extra attention to maintain
                           pressure and temperature. Risk assessments are recommended to determine the
                           appropriateness of electronic-eye faucets in various settings.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Location. They should be conveniently and accessibly placed, but
                           positioned so as to prevent splashing on nearby equipment and supplies.
                           Areas beneath sinks should not be used for storage, and surfaces adjacent to
                           fixtures should be nonporous, to resist fungal growth.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Soap.
                           Built-in, refillable soap dispensers should be avoided. Washable dispensers
                           with disposable cassettes are to be preferred.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Drying. Sufficient space must be provided for towel dispensers and
                           wasted disposal. Ideal designs dispense towels without direct hand contact.
                           If air dryers are used, avoid designs that will lead to possible
                           contamination through recirculation of air.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Aerators. These are not recommended, though proper sink design and
                           regular cleaning will reduce risks posed by their use.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Sink
                              controls. Facets may be operated by elbow-, knee-, or foot-operated
                           controls, or automatically through electronic or other sensor-driven
                           controls. In general resident care areas, hand-operated fixtures for routine
                           handwashing may use single-lever or wrist-blade devices. Electronic controls
                           save water and offer no-touch operation; however, the inability to adjust
                           water temperatures may lead to a higher concentration of microorganisms,
                           though there is no definitive evidence that this increased concentration
                           also increases the infection risk for residents.

                        
                        

                     
                     

                  
                  

               
               

            
            
            
            
            
               
               
               Whirlpool or Spa-Like Baths

               
               
               
               
                  
                  
                  
                  Microbial contamination of pools, whirlpools, hot tubs, and
                     physiotherapy tanks may involve the drains and agitators and result in
                     cross-contamination between residents if there is inadequate cleaning and
                     disinfection of the plumbing and drains. Among other pathogens, P. aeruginosa has been
                     associated with hot tubs and whirlpools.

                  
                  
                  
                  Plumbing for spa baths or spa-like tubs has
                     longer piping than that for typical whirlpools. Thus, contaminated water may
                     become trapped after apparent draining; it can then be flushed into the tub
                     during the next use. Drain designs that seal at the top of the openings can help
                     eliminate potential sources of infection. The cleaning and disinfection of the
                     tub and jets, using specific spa cleaning products, as well as following proper
                     draining and flushing sequences are essential things to consider in the use of
                     these tubs.

                  
                  
                  
                  If piped spa-style tubs are used, the tub
                     and jets should be cleaned and disinfected with specific spa-cleaning products,
                     and proper draining and flushing sequences should be used. Equipment may be
                     stainless steel, plexiglass, or tile, but it remains critical to consult with
                     manufacturers to identify appropriate cleaning products.

                  
                  

               
               

            
            
            
            
               
               
               Hemodialysis

               
               
               
               
                  
                  
                  
                  The purity of water used for hemodialysis, reuse,
                     or concentrate preparation is critical. Water used for dialysis should be
                     sampled monthly, and bacteria must be <200/mL. Dialysate should be also
                     cultured, and similar levels of bacteria must be maintained.

                  
                  
                  
                  Most hemodialysis centers have water treatment systems that
                     consist of a water softener; carbon and particulate filters; reverse osmosis
                     and/or deionizers; and filters and ultrafilters, with or without UV light.
                     Systems should be designed to remove the anticipated chemical and biological
                     impurities found in potable water where they are installed.

                  
                  
                  
                  The design of water distribution systems
                     for hemodialysis should follow these general principles:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Plastic piping to prevent
                           contamination of treated water with elements such as copper, lead, or
                           zinc from metal pipes

                        
                        

                     
                     
                     
                     	
                        
                        
                        Continuous loop system with no dead
                           ends or unused branches to prevent bacterial contamination in such
                           stagnant areas

                        
                        

                     
                     
                     
                     	
                        
                        
                        Constant flow of water through all
                           distribution piping with a minimum flow velocity of 1.5 feet per second
                           (ft/sec) at the distal end of a direct system at peak demand and 3
                           ft/sec in the distal portion of the loop in an indirect feed system

                        
                        

                     
                     
                     
                     	
                        
                        
                        Minimum number of elbows and
                           T-joints

                        
                        

                     
                     
                     
                     	
                        
                        
                        Outlets at the highest point of the
                           system to provide adequate germicide contact of all parts of the
                           distribution system during disinfection

                        
                        

                     
                     
                     
                     	
                        
                        
                        Avoidance of use of storage tanks
                           due to their increased water amount and surface available for bacterial
                           contamination (If a storage tank is used, it should be the smallest tank
                           possible, designed to have a constant flow with no stagnant areas. It
                           should have a conical or bowl-shaped base, drain from the bottom, use an
                           airtight lid, and be able to be cleaned, disinfected, and rinsed. All
                           storage tanks should be vented through a hydrophobic 0.2-micron air
                           filter. An ultrafilter or some other form of bacterial control device
                           should be installed distal to the storage tank.)

                        
                        

                     
                     

                  
                  
                  
                  All piping (including water lines between
                     the water outlet and the back of the dialysis machines) and storage tanks must
                     be disinfected at intervals adequate to prevent bacterial growth. Disinfection
                     must be done at least monthly, but more frequent disinfection may be necessary
                     to maintain viable bacteria and endotoxin levels below AAMI standards. Frequency
                     is dependent on the quality of the water entering the system and the individual
                     system design.

                  
                  
                  
                  Disinfection schedules should be designed
                     to prevent bacterial growth rather than eliminate it when bacterial contamination
                     over the limit is detected. EPA-approved chemicals should be used according to IFU
                     and must be thoroughly rinsed from the system with treated water before the system
                     is used. Clear separation of clean and dirty areas must be established, in order to
                     avoid cross-contamination. Employees must wear appropriate PPE when cleaning and
                     disinfecting hemodialysis machines, to avoid exposure to bloodborne pathogens.

                  
                  

               
               

            
            
            
            
               
               
               Design Issues for Disposal of Human Waste

               
               
               
               
                  
                  
                  
                  There is no safe, aesthetic
                     management of stool and other human waste in bedpans; system design should provide
                     for emptying bedpans without leaving the resident’s room or for minimal travel distance to
                     clinical/flushing rim sinks in treatment areas.

                  
                  
                  

               
               

            
            

         
         
         
         
            
            
            Controlling Legionella

            
            
            
            
               
               
               
               The prevention of healthcare-associated Legionnaires’
                  disease depends upon identifying possible water-related sources where Legionella growth could occur
                  and instituting control measures. Risk assessment evaluation has proved useful
                  in predicting Legionella spp.
                  contamination in water systems.

               
               
               
               Legionella testing is not required in most areas or jurisdictions if
                  not associated with clinical disease. However, testing may be recommended when
                  there is evidence of clinical disease or as part of a Legionella prevention plan.

               
               
               
               Note that the mere presence of Legionella organisms in a
                  water system does not predict the occurrence of disease outcomes. Sampling
                  programs with more than 30% positivity rates have been associated with clinical
                  disease.

               
               
               
               The CDC recommends testing for routine and
                  non-routine purposes to establish a baseline measurement for performance
                  indicators, validate water management plans, evaluate potential growth and
                  transmission sources, and test remedial treatment efforts. Routine testing may
                  benefit facilities that house or treat individuals at increased risk for
                  Legionnaire’s disease, have a history of associated Legionnaire’s disease cases,
                  and/or are unable to meet control limits consistently. Test methods vary by type
                  of water system and reason for testing. A plan must be in place to remove Legionella from the water system.

               
               
               
               
                  Key Point

                  
                     
                     
                     Resource-sharing
                        control strategies for legionellosis are provided by multiple different
                        organizations, including OSHA, ASHRAE, and the CDC. The CDC’s guidelines provide
                        a series of steps that should be undertaken whenever either a single case of
                        laboratory-confirmed nosocomial Legionnaire’s disease is identified or two or
                        more cases of laboratory-confirmed disease, which might be
                        healthcare-associated, occur within six months of each other.

                     
                     

               
               

            
            

         
         
   
      
         
         
         
         Waste Management

         
         
         
         
            
            
            
            IPs should be involved
               in the management of healthcare waste that is capable of transmitting infectious
               agents.

            
            
            
            
               Key Point

               
                  
                  
                  It is a common misconception that exposure
                     to a pathogen in wastes will likely result in infection. Pathogenic organisms
                     are found in many different day-to-day settings. Ordinary garbage, bed linens,
                     soiled diapers, and unwashed hands are all examples of environments in which
                     pathogens can routinely be found both inside and outside the healthcare setting.
                     Multiple studies have shown that, although hospital wastes can have a greater
                     variety of organisms than residential wastes, household wastes are more heavily
                     contaminated. Even when generated from healthcare activities, most garbage,
                     soiled bed linens, and diapers do not have any special handling
                     requirements.

                  
                  

            
            
            
            Definitions and terminology surrounding waste
               and waste types vary from organization to organization. Varied definitions in local
               and regional regulations affect the criteria established in organizations. But in
               order for waste to transmit infectious agents and cause infection, all of the
               following specific requirements must exist:

            
            
            
            
               
               
               	
                  
                  
                  The
                     infectious dose must be high enough.

                  
                  

               
               
               
               	
                  
                  
                  The
                     host must be susceptible.

                  
                  

               
               
               
               	
                  
                  
                  A
                     pathogen must actually be present.

                  
                  

               
               
               
               	
                  
                  
                  The
                     pathogen must be virulent.

                  
                  

               
               
               
               	
                  
                  
                  A
                     portal of entry into the host must be accessible.

                  
                  

               
               

            
            
            
            Given the above requirements, the following
               categories of infectious waste may be described, along with a few examples of each.
               Note that not all of these waste types are typically present in all healthcare
               facilities.

            
            
            
            
               
               
               	
                  
                  
                  Contaminated sharps.
                     Examples include discarded needles, scalpels, or broken glass (such as from
                     a test tube). These pose the greatest risk for injuries and associated
                     infections due to their ability to generate a portal of entry in a host with
                     a puncture or cut. Once they are properly placed in an appropriate, rigid,
                     puncture-resistant container, they pose negligible risk.

                  
                  

               
               
               
               	
                  
                  
                  Microbiological cultures and
                        stocks of infectious agents. Examples include stocks used in
                     research or cultures of bacteria, viruses, or other microorganisms. These
                     pose the greatest potential for infectious disease transmission because they
                     contain high concentrations of potentially pathogenic organisms. They may be
                     treated and disposed of as nonhazardous waste in some cases, according to
                     regulations.

                  
                  

               
               
               
               	
                  
                  
                  Animal wastes. Examples
                     include excrement from therapy, life enrichment, or service animals. In
                     non-healthcare settings, this may include waste from animals used in medical
                     research. Salmonella may
                     be found in the feces of some animals, such as reptiles or birds; Clostridium perfringens
                     may be found in their digestive tracts as well.

                  
                  

               
               
               
               	
                  
                  
                  Blood and blood products.
                     Examples include whole blood, serum, and immunoglobulins. Small amounts of
                     these materials dried on dressings or other disposable items represent an
                     insignificant hazard once they are properly contained because of the absence
                     of a portal of entry and a means of transmission. If allowed by local
                     regulations, they may be carefully poured down a drain that is connected to
                     a sanitary sewer designed for the disposal of human waste.

                  
                  

               
               
               
               	
                  
                  
                  Selected isolation
                        wastes. Examples include excretions, exudates, and secretions from
                     residents with highly communicable diseases, such as Ebola or smallpox. This
                     may require specialized shipment or disposal to comply with legal
                     requirements.

                  
                  

               
               
               
               	
                  
                  
                  Pathological wastes.
                     Examples include tissue specimens collected or removed as a result of
                     surgery. Pathological wastes do not usually fit the definition of infectious
                     waste outlined previously. There is no portal of entry, and most of these
                     materials have been soaked in alcohol or formaldehyde; thus they seldom
                     contain pathogens.

                  
                  

               
               

            
            
            
            If the waste in question does not meet the
               criteria necessary to cause infection and thus does not fit into one of the above
               categories, it differs little in danger from waste generated by a normal
               household.

            
            
            
            As is the case in other areas, there is a
               complex web of regulatory oversight with regard to management of waste. This
               includes agencies common to the healthcare arena, such as the CDC, but it can also
               include other governing agencies.

            
            

         
         
         
         
         
            
            
            Waste Management Plans

            
            
            
            
               
               
               
               An efficient waste management plan
                  includes definitions of “infectious” and “noninfectious” waste, and it addresses
                  every step, from acquiring materials that become waste to generation of waste,
                  discarding, collection and containment, handling, accumulation and storage,
                  transportation, treatment, and ultimate disposal. The waste management plan
                  should be written, and it is addressed, to some extent, by many regulatory,
                  advisory, and licensing agencies. The key to success is a collaborative effort
                  that includes the IP.

               
               
               
               
                  Key Point

                  
                     
                     
                     Organizations may
                        choose to rely on the jurisdiction’s definition for
                        regulated waste when defining infectious waste in their
                        waste management plan. In the U.S., the Bloodborne
                        Pathogens Standard from OSHA defines regulated
                           waste as “liquid or semi-liquid blood or
                        other potentially infectious materials; contaminated
                        items that would release blood or other potentially
                        infectious materials in a liquid or semi-liquid state if
                        compressed; items that are caked with dried blood or
                        other potentially infectious materials and are capable
                        of releasing these materials during handling;
                        contaminated sharps; and pathological and
                        microbiological wastes containing blood or other
                        potentially infectious materials.”

                     
                     

               
               
               
               The method of disposal
                  depends on the type of waste.

               
               
               
               
                  
                  
                  	
                     
                     
                     Incinerators can
                        be used for pathological waste, such as tissue samples or organs, and
                        for Category A infectious waste, including hemorrhagic fever viruses,
                        hantavirus, and cultures of other agents such as herpes simplex B
                        virus.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Autoclaves can be
                        used to dispose of microbiological cultures, stocks of bacterial and
                        viral infectious agents, and other microorganisms as well as Category A
                        infectious waste.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Sanitary sewers
                        may be used for the safe disposal of blood, suctioned fluids, ground
                        tissues, excretions, and secretions, provided that local sewage
                        discharge requirements are met.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Trash chutes,
                        dumpsters, and compactors can be used for noninfectious waste.

                     
                     

                  
                  

               
               
               
               The waste management plan should
                  assign responsibility and authority for overseeing the program to an individual
                  who is knowledgeable regarding infectious disease transmission and who is
                  familiar with applicable regulations (e.g., the facility safety officer or
                  environmental services director or, less commonly, an IP). This ensures that
                  these materials are handled as required and in a scientific manner.

               
               
               
               Plan objectives should include:

               
               
               
               
                  
                  
                  	
                     
                     
                     Rendering infectious or regulated waste safe for disposal.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Ensuring that there is minimal risk to residents, HCP, visitors, and
                        others associated with waste generated by the facility.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Meeting or exceeding regulations.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Educating HCP on the management plan and the actual (as opposed to
                        perceived) risk levels posed by waste.

                     
                     

                  
                  

               
               
               
               Recommendations for other plan components are as
                  follows:

               
               
               
               
                  
                  
                  	
                     
                     
                     Designation.
                        Policies and procedures for sorting discarded materials must be aligned
                        with regulatory and safety requirements. A list of infectious wastes
                        generated by the facility should be developed, and the areas generating
                        that waste should be identified in the plan.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Segregation.
                        Waste should be segregated by appropriately knowledgeable HCP, at the
                        point of origin, into designated receptacles designed to prevent leaks
                        and punctures. When waste has multiple types of hazards, it should be
                        handled with the most stringent handling requirement associated with
                        those hazards.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Packaging. Waste
                        must be packaged properly to protect residents, HCP, visitors, and the
                        public from potential exposure to infectious materials and to facilitate
                        the proper handling, storage, treatment, or disposal of the waste.
                        Selection of the appropriate packaging type depends on the
                        characteristics of the waste. Infectious waste must be properly
                        identified as a biohazard, following guidelines for use of red
                        color-coding or use of the universal biohazard symbol and term
                        “biohazard.” Jurisdictions otherwise specify packaging requirements.
                        Some general guidelines are as follows:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Sharps containers must be impervious, rigid,
                              puncture-resistant, leak-proof on the sides and bottom, and
                              closable.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Plastic bags are appropriate for bulk solid
                              or semisolid infectious wastes or for disposables containing
                              residual liquids; bags should be impervious and
                              tear-resistant.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Potentially infectious liquid wastes may be
                              carefully poured down a designated sanitary sewer by personnel
                              using appropriate engineering controls and PPE. When disposal
                              via a sanitary sewer is not desirable or possible:

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Liquid wastes should be placed in
                                    leak-proof containers, such as a flask or bottle, that
                                    can be tightly capped or stoppered.

                                 
                                 

                              
                              
                              
                              	
                                 
                                 
                                 Absorbent material (sufficient to
                                    absorb the entire contents of the container) must be
                                    added to the outer container.

                                 
                                 

                              
                              
                              
                              	
                                 
                                 
                                 Free-flowing liquids should not be
                                    poured directly into a waste container.

                                 
                                 

                              
                              
                              
                              	
                                 
                                 
                                 Suction canisters must be tightly
                                    closed and placed in plastic bags. Bags may then need to
                                    be placed in a secondary container, such as a cardboard
                                    box, to preserve the integrity of the packaging during
                                    transport and storage.

                                 
                                 

                              
                              
                              
                              	
                                 
                                 
                                 Semi-rigid or rigid secondary
                                    containers usually are required for off-site transport
                                    of infectious or regulated waste.

                                 
                                 

                              
                              

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Storage. Treat
                        and dispose of regulated waste as soon as possible after generation.
                        Comply with storage times set by jurisdictions. Follow regulations on
                        storage areas and enclosure types.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Transport.
                        Maintain packaging integrity and protect handlers during transportation
                        of infectious or regulated waste. Discourage the use of mechanical waste
                        collection devices and gravity or pneumatic-chute transport. Use readily
                        cleanable or plastic-lined leak-proof carts to transport infectious or
                        regulated waste from the generating areas to the storage area.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Treatment. Treat
                        infectious waste using different methods: steam sterilization, chemical
                        disinfection, gas/vapor sterilization, irradiation decontamination,
                        microwave, thermal plasma, and hyperchlorination. Select the treatment
                        method based on the amount and type of infectious waste, facility
                        capabilities, and cost-effectiveness. Choose a monitoring system based
                        on the treatment method, and monitor treatment methods for efficacy. For
                        example, steam sterilization treatment would be monitored using a
                        biological indicator that includes Geobacillus stearothermophilus
                        spores.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Disposal. The
                        direct disposal of infectious or regulated waste at a properly sited
                        landfill does not present a threat to public health and safety,
                        according to many experts, and is still acceptable in many areas.
                        However, this is subject to local regulations.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Contingency
                           planning. Include systems in the plan to address unforeseen
                        events that may disrupt normal treatment, transportation, and disposal
                        of infectious waste materials. Prepare both on- and off-site
                        contingencies and develop alternate strategies in case of on-site
                        treatment systems’ failure or a power shortage. Designate a backup
                        disposal contractor. Develop on- and off-site emergency spill
                        procedures.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Staff training.
                        Train necessary personnel involved in the generation, handling,
                        transporting, treatment, or disposal of infectious waste. Specific
                        training may be required by regulatory agencies. At a basic level, this
                        training should include:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           The facility’s definition of infectious
                              waste.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Handling procedures.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Appropriate PPE.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Hand hygiene.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Labeling or coding used to designate items as
                              infectious waste.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Post-exposure management.

                           
                           

                        
                        

                     
                     

                  
                  

               
               
               
               
                  Key Point

                  
                     
                     
                     The IP may be
                        involved in both the development and coordination of the
                        infectious waste plan. For the plan to be successful, it
                        may require the IP to engage with various outside
                        entities to ensure that they have the ability to handle
                        the types of infectious waste being generated and follow
                        policies and procedures that are in alignment with the
                        needs of the facility.

                     
                     

               
               
               
               As handling infectious or
                  regulated waste may require the use of specialized equipment and external
                  services, it may be a significant cost source for a facility. Reduction of this
                  waste may save the facility money over time. Waste segregation and the reuse or
                  recycle of permissible waste is one key method for this. A flow chart showing
                  how waste minimization and segregation may be implemented at a facility is shown
                  in Exhibit 6-4.

               
               
               
               
                  Exhibit 6-4: Waste Management Flowchart[image: This flowchart outlines the segregation and disposal of waste generated from medical procedures. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               

            
            

         
         
   
      
         
         
         
         Laundry Management

         
         
         
         
            
            
            
            Textiles can provide a vector for
               cross-contamination of pathogens such as C. difficile, VRE, MRSA, Acinetobacter baumanii, Pseudomonas aeruginosa, and norovirus.
               Regulations emphasize that linens must be handled, stored, and processed in a way
               that prevents the spread of infection. This is especially important due to the
               degree of contact residents
               have with bed linens (including pillow cases, blankets, and sheets) and clothing.
               In
               addition, towels, employee uniforms, and other such surfaces may be present in a
               healthcare facility.

            
            
            
            Through a combination of soil removal, pathogen
               removal, and pathogen inactivation, contaminated laundry can be rendered
               hygienically clean or free of vegetative pathogens. The laundering process consists
               of the proper combination of water, heat, pH, oxidation, chemical sanitizers, and
               drying. The physical layout of the laundry and the design of the facility
               infrastructure also play a vital role in ensuring hygienically clean textiles.

            
            
            
            A handful of key terms may be useful to know in
               reference to laundry services. These terms are presented in Exhibit 6-5.

            
            
            
            
            
               Exhibit 6-5: Key Laundry Services Terms
               
               
               
               
                  
                  
                  
                  
                     
                     
                        
                        
                           
                           
                           
                           
                           
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 Term

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Definition

                                 
                                 
                              

                           
                        
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 Antimicrobial
                                       fabric

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Antimicrobial
                                    fabrics and textiles are fiber-based substrates to which
                                    antimicrobial agents have been applied, either at the
                                    surface or incorporated into the fibers, rendering a
                                    product that kills or inhibits the growth of
                                    microorganisms.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Cleaning

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 A process that uses
                                    a cleaning agent and physical action, such as scrubbing
                                    or wiping, to remove visible soil, organic matter, and
                                    bioburden from a surface or object, and, in doing so,
                                    renders the surface of the object safe for handling. The
                                    cleaning agent may be a wet or dry chemical. The
                                    specifics of a cleaning process are dictated by factors
                                    associated with the item to be cleaned, namely chemical
                                    compatibility, location, wetness tolerance, and surface
                                    topography and complexity.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Condition/drying
                                       area

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 An area where,
                                    after extraction, textiles are either conditioned
                                    (partly dried) or fully dried in a dryer or tumbler.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Contamination

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 The presence of
                                    blood or other potentially infectious material (OPIM) on
                                    an item or surface.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Contaminated
                                       laundry

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 According to
                                    guidelines, laundry that has been soiled with blood or
                                    OPIM or may contain sharps.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Decontamination

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 The use of physical
                                    or chemical means to remove, inactivate, or destroy
                                    bloodborne pathogens on a surface, or the use of
                                    disinfectants to render the item incapable of
                                    transmitting infectious particles, so that the item is
                                    made safe for handling, use, or disposal.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Extraction area

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 An area where
                                    excess water is removed from textiles after laundering
                                    but before conditioning or drying.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Folding area

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 An area where
                                    textiles are folded.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Foreign object

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Non-textile objects
                                    or items (e.g., instruments, disposable devices, sharps,
                                    personal resident information, etc.) that
                                    may potentially harm people or laundry equipment if left
                                    among textiles.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Functional
                                       separation/barrier

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 An activity or
                                    structure that separates one movement, action, or space
                                    from another. Examples include structures such as walls
                                    or partitions, carts, and ventilation parameters, such
                                    as airflow directions and pressure. Functional
                                    separation achieved through ventilation usually employs
                                    negative air pressure to prevent potential pathogens
                                    from spreading to other areas in the facility.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Hygienically
                                       clean

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 A clean state, free
                                    of pathogens (or in which there are sufficiently low
                                    numbers of pathogens) so as to minimize risk of
                                    infection.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Processed

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Items that have
                                    been laundered, cleaned, disinfected, or sterilized (as
                                    appropriate), so that they are safe to use as
                                    intended.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Receiving area

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 An area where
                                    soiled textiles are sorted, usually by textile category
                                    and sometimes by degree of soiling or color.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Staging

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 A process for
                                    preparing textiles for delivery and having them wrapped
                                    and ready for transport.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 OPIM

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 The following human
                                    body fluids: semen; vaginal secretions; cerebrospinal,
                                    synovial, pleural, pericardial, peritoneal, or amniotic
                                    fluids; saliva in dental procedures; bodily fluids that
                                    are visibly contaminated with blood, and all bodily
                                    fluids in situations where it is difficult or impossible
                                    to differentiate between them; and any unfixed tissue or
                                    organ (other than intact skin) from a human (living or
                                    dead). Also included are HIV-containing cell, tissue, or
                                    organ cultures as well as HIV- or HBV-containing culture
                                    media or other solutions; and blood, organs, or other
                                    tissues from experimental animals infected with HIV or
                                    HBV.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Soiled

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 A textile product
                                    that has been used or worn and soiled by perspiration,
                                    bodily oils, or one of the many other items to which it
                                    may have been exposed.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Washing
                                       (processing) area

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 An area where
                                    soiled textiles are washed and in which such equipment
                                    as washers, extractors, washer-extractors,
                                    continuous-batch washers, and/or continuous processing
                                    systems are located; also known as the wash floor.

                                 
                                 
                              

                           
                        

                     

                  
                  

               
            
            
            
            Overall laundry
               management best practices are the following:

            
            
            
            
               
               
               	
                  
                  
                  Laundry services that are accredited by
                     healthcare laundry accreditation agencies (such as the Healthcare Laundry
                     Accreditation Council) should be contracted with if possible.

                  
                  

               
               
               
               	
                  
                  
                  The IP or environmental services
                     manager should visit the laundry processing plant on a regular and routine
                     basis.

                  
                  

               
               
               
               	
                  
                  
                  Policies and procedures should be
                     developed in the healthcare facility to ensure that linen is clean and is
                     stored and handled appropriately.

                  
                  

               
               

            
            
            
            Different facilities will have different approaches to laundry
               management. Here are some additional laundry-related best practices:

            
            
            
            
               
               
               	
                  
                  
                  Linen transport:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Carts transporting clean linens
                           and laundry should be moved to the designated storage area as
                           quickly as possible.

                        
                        

                     
                     
                     	
                        
                        
                        Cart covers should be inspected
                           for any contamination with dirt or debris and removed or replaced as
                           needed.

                        
                        

                     
                     
                     	
                        
                        
                        Linen should always remain
                           covered from delivery to the storage area, and while being stored in
                           the facility.

                        
                        

                     
                     
                     	
                        
                        
                        Laundry
                           transported to and from the facility should be separated based on
                           whether it is clean or dirty. While the same cart or vehicle may be
                           used for clean and soiled linen, there must be a physical
                           separation.

                        
                        

                     

                  
                  

               
               
               
               	
                  
                  
                  Linen storage:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Access to linen storage should
                           be restricted to authorized personnel.

                        
                        

                     
                     
                     	
                        
                        
                        Clean linen should be stored in a separate
                           location from soiled linen and other contaminants.

                        
                        

                     
                     
                     	
                        
                        
                        Nothing should be stored in
                           that space except for clean linen.

                        
                        

                     
                     
                     	
                        
                        
                        Shelving units in the storage
                           area should be two inches from the wall to allow for adequate
                           cleaning.

                        
                        

                     
                     
                     	
                        
                        
                        Shelving units should have a
                           solid bottom, constructed from non-porous materials (e.g.,
                           stainless- or coated-steel).

                        
                        

                     
                     
                     	
                        
                        
                        The bottom shelf should be
                           eight inches from the floor and the top shelf should be 18 inches
                           below the ceiling.

                        
                        

                     
                     
                     	
                        
                        
                        Storage carts and racks should
                           remain covered to prevent contamination from dirt, dust, debris, and
                           any other pathogens.

                        
                        

                     
                     
                     	
                        
                        
                        Storage carts should be cleaned
                           routinely.

                        
                        

                     

                  
                  

               
               
               
               	
                  
                  
                  Linen distribution:

                  
                  
                  
                  
                     
                     	
                        
                        
                        HCP should perform HH prior to
                           handling linens and after touching potentially contaminated
                           surfaces.

                        
                        

                     
                     
                     	
                        
                        
                        To avoid cross-contamination,
                           HCP should never carry clean or dirty linens against their work
                           uniform or unclothed arms.

                        
                        

                     

                  
                  

               
               
               
               	
                  
                  
                  Soiled linen:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Soiled linen should be handled
                           as little as possible and with minimal agitation to prevent
                           microbial contamination of the air as well as any HCP or other
                           individuals in the adjacent area.

                        
                        

                     
                     
                     	
                        
                        
                        All soiled linen should be
                           handled as if contaminated and it should be bagged and put into
                           laundry carts at the location where it is collected.

                        
                        
                        
                        
                           
                           	
                              
                              
                              Soiled linen should not
                                 be sorted in resident rooms, hallways, or other open-access
                                 areas.

                              
                              

                           
                           
                           	
                              
                              
                              Soiled linen should be
                                 placed in impervious bags, in designated carts, and then
                                 transported to a holding area either for on-site processing
                                 or scheduled pickup by the contracted laundry service.

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Facilities that provide hampers
                           in resident rooms for soiled clothing must be emptied according to a
                           designated schedule; clothing should be bagged prior to removal from
                           the room.

                        
                        

                     
                     
                     	
                        
                        
                        All linen from isolation rooms
                           should be treated the same as other soiled linen. This includes
                           unused linen from isolation rooms, which must always be treated as
                           soiled.

                        
                        

                     
                     
                     	
                        
                        
                        Facility linen may become
                           contaminated with lice or scabies from residents, especially during
                           an outbreak.

                        
                        
                        
                        
                           
                           	
                              
                              
                              In these situations,
                                 linen and clothing from infected residents must be washed
                                 and dried at high temperatures.

                              
                              

                           
                           
                           	
                              
                              
                              It is not necessary to
                                 treat fabrics with an insecticide. Processing all fabrics in
                                 commercial washers and dryers provides sufficient heat to
                                 kill these parasites

                              
                              

                           

                        
                        

                     

                  
                  

               
               

            
            
            
            Routine linen management and practice audits should be part of any
               facility’s IPC program.

            
            

         
         
         
         
         
            
            
            Laundry Services

            
            
            
            
               
               
               
               Healthcare laundry is either processed by a facility’s
                  own laundry service (on-premise laundry, off-site hospital-owned facility, or shared
                  laundry service), or it is outsourced to a commercial, retail facility with
                  customer-owned goods or facility-provided textiles. Healthcare facilities are
                  increasingly outsourcing their laundry services to offset the risk and costs
                  associated with managing textiles in-house.

               
               
               
               
                  Key Point

                  
                     
                     
                     The role of healthcare workers’ attire in
                        the transmission of bacteria and development of healthcare-associated infections
                        is not clear. The Association of periOperative Registered Nurses (AORN)
                        recommends that all perioperative personnel should wear disposable surgical
                        attire or freshly laundered surgical attire that has been laundered at a
                        healthcare-accredited laundry facility.

                     
                     
                     
                     Artificial nails should not be worn in the laundry while
                        processing clean textiles. Artificial nails are defined as any substance or
                        device applied or added to the natural nails to augment or enhance the nail,
                        including bonding, extensions, tips, wraps, gel and acrylic overlays, and
                        tapes.

                     
                     

               
               
               
               The laundry process is designed to produce
                  healthcare textiles that are free of vegetative pathogens (hygienically clean).
                  Laundering cycles consist of flush, main wash, bleaching, rinsing, and souring
                  (which neutralizes any chemical residue remaining from the preceding processes).
                  Cleaned, wet textiles are then dried, pressed, and prepared for distribution back
                  to
                  the healthcare facility.

               
               
               
               The individuals performing
                  laundry duties should be aware of the principles for safe sorting, washing, and
                  storing of laundry, and the IP should periodically inspect and monitor the products
                  and processes used.

               
               
               
               The content of the laundry itself also poses a challenge, as the
                  residents’ clothing introduces a large variety of fabrics, colors, and personal
                  preferences into the process. A few general principles to navigate these challenges
                  include:

               
               
               
               
                  
                  
                  	
                     
                     
                     All resident clothing must be marked
                        with the resident’s name to ensure that clothing is returned to the correct
                        resident.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Residents and families should be
                        encouraged to provide clothing that is washable and able to withstand
                        repeated washing at required laundry temperatures.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Residents may desire to have their own
                        blankets and throws; these should be marked with a process similar to that
                        used to mark residents’ clothing.

                     
                     

                  
                  
                  
                  	
                     
                     
                     A sharps container should be installed
                        in the laundry area, in case sharps (e.g., needles, scalpel blades, razor
                        blades, glass ampules) accidentally end up in soiled linen.

                     
                     

                  
                  

               
               
               
               No matter the format, the individuals performing laundry duties should
                  be aware of the principles for safe sorting, washing, and storing of laundry; and
                  the IP should periodically inspect and monitor of the products and processes
                  used.

               
               

            
            
            
            
               
               
               Antimicrobial Textiles

               
               
               
               
                  
                  
                  
                  The availability of medical fabrics treated
                     with antimicrobial agents has increased considerably over the last few years. A
                     wide variety of metals and chemicals are currently used to confer antimicrobial
                     properties in fabric; these include gold, silver, copper, titanium, triclosan,
                     chitosan, chitooligosaccharides, quaternary ammonium compounds, and
                     zeolite-containing compounds. The antimicrobial effect is achieved either by
                     chemically treating the fabric or finished product or by incorporating the
                     substances directly into the fibers during the weaving process.

                  
                  
                  
                  Based on various studies, the contact
                     period for the inhibition of bacterial populations on these fabrics varies,
                     ranging from days to weeks. Factors that may affect antimicrobial activity
                     include the properties of the microorganism, the intrinsic moisture content of
                     the fabric, the length of the contact time, the method of treatment application,
                     the type of fabric, and the number of times washed following treatment.

                  
                  
                  
                  Reasons exist to both be concerned about
                     the safety of antimicrobial textiles and to advocate for their use. Some of the
                     chemicals have been shown to irritate the skin, and some studies have found that
                     nanoparticles from fabrics were released after incubation in artificial sweat.
                     However, other studies have shown that the fabrics may significantly reduce
                     HAIs.

                  
                  

               
               

            
            
            
            
            
               
               
               Monitoring the Laundry
                  Process

               
               
               
               
                  
                  
                  
                  The following factors in the laundry
                     process should be monitored to minimize the risk of infection transmission:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Washing machines and dryers must be
                           used and maintained according to IFU and other recommendations.

                        
                        

                     
                     
                     
                     	
                        
                        
                        All laundry chemicals must be used
                           according to IFU.

                        
                        

                     
                     

                  
                  
                  
                  Note that:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Facilities may select any detergent
                           designated for use in laundry processing.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Laundry detergents are not required
                           to state that they are antimicrobial.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Laundry processing in water with a
                           low temperature does not always require a chlorine bleach rinse, and
                           bleaching is not required for all laundry.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Some laundry detergents are able to
                           clean fabric hygienically without the presence of chlorine bleach.

                        
                        

                     
                     

                  
                  
                  
                  Process monitoring should be used to verify the effectiveness
                     of cleaning processes used on surfaces, including carts.

                  
                  

               
               

            
            

         
         
         
   
      
         
         
         
         Managing Infestations

         
         
         
         
            
            
            
            
            Infestations of parasites are
               fairly common in community and healthcare facilities; they may lead to infections
               of
               the epidermis. Common examples of these parasites include scabies, lice, and
               bedbugs. Reducing the transmission of these parasites may be called vector control.
               Various methods exist for achieving vector control, including insecticide-based and
               environmental management.

            
            
            
            
            
               
               
               	
                  
                  
                  Insecticide-based control may take many
                     forms, some of which are rarely seen in LTC
                        facilities. Long-lasting treatments applied to materials such as
                     curtains can attract and kill parasites; indoor sprays for walls, ceilings,
                     and other surfaces may also provide long-lasting effects. Odor-baited traps
                     may also be attempted, though these may be best suited for surveillance
                     instead of control.

                  
                  

               
               
               
               	
                  
                  
                  Environmental management consists of
                     planning and executing changes to the area in question. This may take place
                     in several different ways; through permanent changes to the environment
                     (typically considered land, water, or vegetation) to reduce breeding;
                     through temporary, repeated actions to create conditions that do not favor
                     breeding and habitation; and through the modification of human behavior to
                     reduce their contact with pests.

                  
                  

               
               

            
            
            
            Facility linen may become contaminated with lice or
               scabies from residents,
               especially during an outbreak. In these situations, linen and clothing from infected
               residents must be washed
               and dried at high temperatures. It is not necessary to treat fabrics with an
               insecticide. Processing all fabrics in commercial washers and dryers provides
               sufficient heat to kill these parasites.

            
            
            
            In particular, bedbugs can be problematic in
               healthcare facilities. If not detected early, bedbugs may invade hospital linen, and
               reside in the cracks and crevices of furniture (mattresses, bed frames, chairs,
               tables), behind picture frames, under wallpaper, in upholstery and carpeting, and
               between floor tiles and moldings.

            
            
            
            If bedbugs are suspected, the resident must be examined and their
               personal belongings placed in plastic bags that are tied securely closed or in other
               sealed containers. If decontamination of infested articles is desired, bag them and
               heat the items to 120°F (49°C) for at least 10 to 20 minutes. Environmental clutter
               should be removed and the area vacuumed, preferably using a HEPA-filtered vacuum
               cleaner. Reusable equipment such as walkers and wheelchairs should be thoroughly
               cleaned. For heavy and/or persistent infestations, insecticides may be required. HCP
               should wear protective gowns and gloves while providing care and when
               decontaminating infested areas.

            
            
            
            When notified about bedbugs, EVS may assist
               with containment procedures and will contact the facility exterminator.

            
            

         
         
         
         
   
      
         
         
         
         Considerations with Pets and Animals

         
         
         
         
            
            
            
            Although pets and companion animals can improve the LTC
               facility resident’s quality of life, they can also transmit pathogens such as MRSA
               and C. difficile. An LTC facility’s animal program
               policies and procedures must include measures and interventions that reduce risk of
               transmitting organisms.

            
            
            
            Animals should be clean, fully immunized, and well-mannered, with no signs or
               symptoms of infection. The volunteer department or reception will have the most
               frequent contact with visiting animals, and they should help maintain vaccine
               documentation. Each state and municipality may have different health requirements
               for animals, including the process for recording animal bites. If animals are used
               in activity programs within the LTC facility, pet therapy must be included in the
               annual ICRA and described in the LTC facility’s IPC program.

            
            
            
            Successful LTC facility animal programs require thoughtful planning and an
               interdisciplinary approach, including contingency plans for when animals can no
               longer be included in a therapeutic program. Animals must be well-trained,
               preferably by professional trainers.

            
            
            
            When considering an animal program for the facility, it is important to understand
               the benefits and risks associated with different species of animals. Although
               species may differ, the basic principles of infection prevention are essentially the
               same.

            
            
            
            The goal of the program is to maximize the benefit and reduce the risks for staff,
               residents, and visitors. This should include, at a minimum, the following
               requirements:

            
            
            
            
               
               
               	
                  
                  
                  For bites, scratches, and other animal
                     injuries, first aid should be performed, incident reports completed, and the
                     appropriate individuals contacted. A follow-up investigation should help
                     determine whether it is appropriate for the animal to remain in the LTC
                     facility.

                  
                  

               
               
               
               	
                  
                  
                  For sick animals, veterinary
                     information and the available emergency services should be verified.

                  
                  

               
               

            
            
            
            Additional practices may include controlling of the animal’s dander and using proper
               PPE if the animal has an elimination accident in the facility, followed by
               disinfection with an approved product.

            
            

         
         
         
         
   
      
         
         
         
         Infection Control Risk
            Assessments

         
         
         
         
            
            
            
            Healthcare
               organizations plan for infection control when designing, constructing, or renovating
               facilities. The guidelines of the Facility Guidelines Institute (FGI Guidelines)
               require healthcare facilities to conduct an infection control risk assessment (ICRA), which is a documented process to assess the
               impact that construction and renovation work will have on IPC programs and
               practices. 

            
            
            
            
               Key Point

               
                  
                  
                  Not all authorities that
                     regulate healthcare facilities use the FGI Guidelines, but
                     most refer to some version of them when establishing their
                     codes. It is important to know which version, if any,
                     relevant regulating authorities use.

                  
                  

            
            
            
            Per the FGI Guidelines, the ICRA should be part of
               the broader facility safety risk assessment and must address construction design
               elements related to infection prevention in addition to the infection risk posed by
               the construction work itself.

            
            
            
            An ICRA should be used to ensure that residents,
               HCP, workers, and visitors are protected from infectious disease during construction
               and maintenance. The ICRA determines IPC practices required based on the type of
               activity being performed and the area where the activity will occur. It’s a
               collaborative effort between IP, facilities, and the contractor.

            
            
            
            The ICRA team should include representatives from infection prevention, safety, engineering,
               and HCP—areas
               in the facility that are likely to be affected by the construction. The IP’s role
               on the ICRA team is
               to:

            
            
            
            
               
               
               	
                  
                  
                  Assess
                     the needs and risks of the resident, staff, and visitor populations that will
                     be affected by the construction.

                  
                  

               
               
               
               	
                  
                  
                  Address the infection prevention needs of the residents and HCP who will
                     occupy the space after construction.

                  
                  

               
               
               
               	
                  
                  
                  Provide evidence-based guidance on infection prevention to the project
                     design team.

                  
                  

               
               

            
            
            
            Additional experts in ventilation, plumbing,
               specialty materials, and equipment may be consulted in order to address specific
               issues.

            
            
            
            
               Key Point

               
                  
                  
                  Because ICRAs involve
                     multiple departments and outside contractors, it is prudent
                     to establish policies that specify:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Departmental responsibilities for
                           each aspect of the ICRA.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The types of work that fall under
                           the ICRA requirement.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Definitions of the terms used in
                           the ICRA.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Procedures for validating
                           compliance with the ICRA.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Any record-keeping requirements
                           related to the ICRA process.

                        
                        

                     
                     

                  
                  

            
            
            
            There are five steps in an ICRA per ASHE’s “ICRA 2.0 Matrix of
               Precautions for Construction, Renovation and Operation”:

            
            
            
            
               
               
               	
                  
                  
                  Determine type of activity.

                  
                  

               
               
               
               	
                  
                  
                  Identify resident risk groups that will
                     be affected.

                  
                  

               
               
               
               	
                  
                  
                  Determine level of mitigation
                     strategies needed by evaluating resident risk group against activity
                     type.

                  
                  

               
               
               
               	
                  
                  
                  Assess potential risks to areas
                     surrounding the project.

                  
                  

               
               
               
               	
                  
                  
                  Establish minimum IPC precautions
                     required.

                  
                  

               
               

            
            
            
            The design portion of the ICRA must at least
               address:

            
            
            
            
               
               
               	
                  
                  
                  The
                     number, location, and types of isolation rooms (AIIR and other protective
                     environments) when the FGI Guidelines or local risk assessment requires
                     them.

                  
                  

               
               
               
               	
                  
                  
                  Special heating, air conditioning, or other ventilation needs.

                  
                  

               
               
               
               	
                  
                  
                  The
                     number, location, and types of handwashing stations and hand sanitation
                     dispensers when the FGI Guidelines or local risk assessment requires
                     them.

                  
                  

               
               
               
               	
                  
                  
                  The
                     risk assessment for waterborne pathogens and measures to mitigate their
                     risks.

                  
                  

               
               
               
               	
                  
                  
                  The
                     selection of surface finishing and furnishing materials.

                  
                  

               
               

            
            
            
            Some of these requirements are expanded upon in
               the following discussions.

            
            

         
         
         
         
         
            
            
            Heating, Ventilation, and Air Conditioning
               Considerations

            
            
            
            
               
               
               
               The FGI Guidelines require the ICRA team to
                  consider whether the anticipated resident population or procedures performed in a
                  space will have special requirements beyond the standard healthcare facility
                  ventilation parameters. In locations where proper pressure balance relationships
                  are critical to infection prevention, the ICRA team may determine that visual
                  indicators of ventilation air pressure balance are necessary for locations other
                  than airborne infection isolation rooms (AIIRs) or protective environment (PE)
                  rooms.

               
               
               
               Various recommendations and
                  regulations may affect specific areas of facility design, including HVAC
                  components, such as:

               
               
               
               
                  
                  
                  	
                     
                     
                     Location of fresh air intakes in relation to exhaust outlets,
                        combustion equipment stacks, plumbing vents, and areas in which
                        vehicular exhaust and other fumes collect.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The elevation (in relation to the ground or roof level) of outdoor air
                        intakes and exhaust outlets.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The temperature,
                        relative humidity, and filtration levels of air delivered to specific
                        building areas.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Relationships between air changes per hour and air pressure
                        differentials.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The placement of filters and filter efficiency requirements for
                        air-handling systems.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Use of ultraviolet germicidal irradiation.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Commissioning, which is the process of verifying that the delivery of
                        new construction is according to contract specifications. Policies that
                        should be followed during construction and maintenance are discussed
                        more elsewhere.

                     
                     

                  
                  

               
               

            
            

         
         
         
         
            
            
            Handwashing Stations

            
            
            
            
               
               
               
               The FGI Guidelines establish the minimum
                  number, types, and locations of handwashing stations, with the need for
                  additional stations determined by the ICRA. Adequate and proper placement of
                  handwashing stations is the major engineering and infection prevention method
                  for reducing infection transmission.

               
               
               
               Handwashing station design should consider materials and installation to ensure
                  ease and effectiveness of cleaning and disinfection. Consider currently
                  installed station designs that are easy to use and restrict splashing when
                  selecting designs for new installations.

               
               
               
               Design considerations with regard to handwashing stations
                  include the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     Faucets.
                        Non-touch fittings may require extra attention to maintain pressure and
                        temperature. Risk assessments are recommended to determine the
                        appropriateness of electronic-eye faucets in various settings. Some
                        non-touch electric sensor faucets need to be evaluated as to what would
                        be done in the event of a power outage.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Location.
                        Stations should be conveniently and accessibly placed but positioned so
                        as to prevent splashing on nearby equipment and supplies. Areas beneath
                        sinks should not be used for storage, and surfaces adjacent to fixtures
                        should be nonporous to resist fungal growth.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Soap. Built-in,
                        refillable soap dispensers should be avoided; washable dispensers with
                        disposable cassettes are preferred.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Drying.
                        Sufficient space must be provided for towel dispensers and waste
                        disposal. Ideal designs dispense towels without direct hand contact. If
                        air dryers are used, avoid designs that will lead to possible
                        contamination through recirculation of air.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Aerators. These
                        are not recommended, though proper sink design and regular cleaning will
                        reduce risks posed by their use.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Sink controls.
                        Facets may be operated by elbow-, knee-, or foot-operated controls or
                        automatically through electronic or other sensor-driven controls. In
                        general resident care areas, hand-operated fixtures for routine
                        handwashing may use single-lever or wrist-blade devices. Electronic
                        controls save water and offer no-touch operation; however, the inability
                        to adjust water temperatures may lead to a higher concentration of
                        microorganisms.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Surfaces. The FGI Guidelines specify the types of substrate
                        used for laminate counters with handwashing sinks. Porcelain, stainless
                        steel, or solid-surface sink counter materials do not suffer from
                        delaminating due to water damage.

                     
                     

                  
                  

               
               

            
            

         
         
         
         
            
            
            Plumbing

            
            
            
            
               
               
               
               ANSI/ASHRAE Standard 188-2015 discusses the
                  role of a facility water management team during construction and renovation
                  (A5.2 in the annex for healthcare facilities). Representation from the
                  facility’s water quality management team can assist in evaluating the potential
                  impacts of the construction on the water management plan. The ICRA and water
                  quality management teams should also discuss the procedures and schedule used
                  for flushing and disinfecting the system when construction is completed but
                  prior to occupancy.

               
               
               
               In addition to
                  the FGI Guidelines requirement of a risk assessment for waterborne pathogens,
                  the ICRA team should consider how to reduce Legionella risk in healthcare facility water systems. The guidance
                  recommends that healthcare facilities have a water management plan to control
                  the growth of Legionella and
                  other waterborne pathogens in plumbing systems.

               
               
               
               Design drawings should show the planned water distribution
                  system, including design temperatures, temperature-monitoring points necessary
                  to confirm design temperatures throughout the system, sampling points, treatment
                  points, and draining provisions. During renovation projects, the water quality
                  management team may request routine flowing of water lines not used regularly in
                  order to ensure that chlorine or other disinfectants in the water remain at
                  effective concentrations for controlling bacterial and biofilm growth.

               
               
               
               Plumbing dead-legs are sections of pipe
                  with one end capped or those that are so rarely used that the water inside
                  becomes stagnant and a risk for microbial amplification. Consider the removal of
                  plumbing dead-legs encountered or created during the planned project. When
                  intentionally creating a plumbing dead-leg for future expansion, include a valve
                  to isolate it from the flowing main until it is connected for regular use. If
                  existing dead-leg piping cannot be removed, a valve may be installed to isolate
                  it from the flowing main so the abandoned pipe may be left in place.

               
               
               
               Well-located isolation valves,
                  recirculating plumbing systems, and connections for injecting chlorine or other
                  disinfecting solutions can make it easier to manage future shutdowns for repair,
                  renovation, or management of a pathogen outbreak.

               
               

            
            

         
         
         
         
            
            
            Surface Finishes and Furnishing
               Material

            
            
            
            
               
               
               
               The FGI Guidelines include the selection of
                  surface finishes and furnishing materials as an ICRA requirement during the
                  planning phase. Ideal surfaces and materials are durable, compatible with the
                  facility’s cleaning and disinfection practices, and resistant to damage from
                  moisture. Surfaces and materials in resident care areas in particular need to be
                  impermeable to body fluids.

               
               
               
               The
                  Guidelines require that all walls in healthcare facilities be washable and that
                  those near plumbing fixtures be scrubbable and resistant to water damage. Vinyl
                  wall coverings are discouraged because they trap moisture in the wall, creating
                  the potential for fungal growth, especially on exterior walls or where plumbing
                  leaks are likely.

               
               
               
               The Guidelines also
                  provide specific floor design requirements for some types of healthcare spaces;
                  recommendations for the type of floor surface to facilitate the safe use of
                  resident handling and movement equipment is a part of the resident handling and
                  movement assessment.

               
               
               
               
                  Key Point

                  
                     
                     
                     Carpet may be the
                        preferred flooring surface for lobbies and other
                        high-traffic locations because of its sound-deadening
                        properties and ability to trap dust. If carpet is used
                        as flooring, it must have an impermeable backing and
                        welded seams to prevent any spilled liquids from
                        reaching the subfloor below the carpet. Carpet is not
                        appropriate in areas like laboratories, EVS, or
                        nutrition, where spills and soiling are likely, nor is
                        it appropriate in any location where exposure to blood
                        or body fluids is likely.

                     
                     

               
               

            
            

         
         
         
         
            
            
            Risk Mitigation During
               Construction and Maintenance

            
            
            
            
               
               
               
               FGI Guidelines require that an ICRA include written infection control risk mitigation
                     recommendation (ICRMR) plans prepared by the ICRA team. These written
                  plans describe the work process and equipment requirements for managing potential
                  infection risks and, at a minimum, should address:

               
               
               
               
                  
                  
                  	
                     
                     
                     Resident locations relative to construction and any need for resident
                        relocation. Resident locations include areas where work takes place, adjacent
                        areas, and areas above and below in order to plan mitigation activities if
                        needed.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Supply storage areas.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Containment barriers and other ICRMRs.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Construction phases and their impact on plumbing and ventilation
                        systems.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Effects of the construction on traffic flow, access to exits, and operation
                        of life safety systems.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Any
                        training required for staff, construction workers, residents, or
                        visitors.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Directions on lavatory and eating facilities that are available for
                        construction workers’ use.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Requirements that new materials being installed be clean and free from
                        water damage.

                     
                     

                  
                  
                  
                  	
                     
                     
                     How
                        the project will be monitored to validate the ICRMRs and written procedures
                        to stop work when necessary.

                     
                     

                  
                  

               
               
               
               
               Ideally, the healthcare facility will have a
                  policy that describes how the IP works with the construction team to establish and
                  validate ICRMRs. A common model is for the IP to work with other stakeholders in
                  establishing policies and procedures and then to conduct periodic audits to validate
                  compliance with the agreed-upon policies and procedures. An infection control
                  construction permit, posted at the job site and following the ICRA in detail, allows
                  the IP to monitor infection control practices and ensure that proper precautions are
                  being taken. The permit example in Exhibit 6-6 shows the construction information, type of activity, risk
                  groups, class, and recommendations during construction as well as who authorizes the
                  work and who signs the permit.

               
               
               
               
                  Exhibit 6-6: Infection Control Construction Permit[image: A form titled “Infection Control Construction Permit” used to assess and authorize construction work in healthcare settings. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               
                  Key Point

                  
                     
                     
                     It is not the IP’s job to
                        tell a contractor how to do their work; the IP’s job is to
                        verify that work is conducted in a manner that adequately
                        controls the risk of potential infections and complies with
                        the ICRMRs. The IP should work with and through the
                        facility’s project manager. Telling the contractor how to do
                        their work may result in problems with project schedules,
                        costs, and liability. Conducting periodic interdisciplinary
                        rounds of the construction sites with the project manager
                        and safety, security, and contractor representatives is a
                        good way for the IP to validate compliance with the ICRMRs
                        and to ensure that any problems that may be found are
                        corrected. Posting the IPC requirements at the site can help
                        to maintain and monitor compliance.

                     
                     

               
               
               
               Infection risks due to construction are
                  primarily mold spores carried by air movement and water pathogens in plumbing
                  systems containing stagnant water or disrupted biofilms. Additionally, residents may
                  be disrupted due to noise, vibrations, odors, and other issues; this is particularly
                  true when residents cannot be relocated during construction. Flooding may also occur
                  and cause damage or other issues due to mold.

               
               
               

            
            

         
         
         
         
            
            
            Barrier Systems

            
            
            
            
               
               
               
               Barrier systems may be used to contain dust generated during
                  construction along with any potentially infectious microorganisms. They may be
                  constructed of flame-retardant plastic sheeting, rigid plastic panels, or drywall
                  board.

               
               
               
               In addition to physical containment barriers,
                  exhausting air from the contained construction space can create negative pressure
                  in
                  the contained space relative to adjacent occupied spaces. This results in airflow
                  from clean adjacent spaces into the contained workspace and then out the exhaust.
                  The exhaust may be to the outdoors or directed back into the building after it
                  passes through a HEPA filter.

               
               
               
               
                  Key Point

                  
                     
                     
                     When designing the
                        construction containment, it is important to consider the
                        building’s life safety equipment and requirements.
                        Annunciators for fire alarms, alarm pull stations, and
                        sprinkler heads may need to be relocated if the containment
                        will cover or otherwise interfere with their operation.
                        Ensure that sufficient width remains in corridors, after
                        containment construction, for resident transport as well as
                        to meet code requirements for emergency egress.

                     
                     

               
               

            
            

         
         
         
         
            
            
            Ventilation Systems and Pressure

            
            
            
            
               
               
               
               Ventilation management and risk mitigation is
                  key to infection prevention and control during construction. To prevent
                  contamination of other areas in the same ventilation zone during construction
                  work and to prevent the ventilation from interfering with establishing negative
                  pressure:

               
               
               
               
                  
                  
                  	
                     
                     
                     Seal air supply and return
                        grills.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Ensure that active return air
                        ducts do not leak or are wrapped in plastic sheeting.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cover exhaust grills with
                        filtering material and connect to exterior fans; turn off and seal
                        exhaust systems with fans pushing air out.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Verify the proper air pressure
                        balances in adjacent areas after containment is established.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Exhaust air
                        from contained workspaces within the zone relative to adjacent
                        spaces.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Pull air out of contained work
                        zones with a fan when exhaust air is directed outdoors and away from
                        pedestrian traffic. Use HEPA-filtered air-moving devices (negative air
                        machines) for exhaust air directed back into the building or outdoors
                        near an air intake or pedestrian traffic.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Properly install HEPA filters in
                        negative air machines and check for damage; use airborne particle
                        counting over visual inspection to locate small gaps or tears.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Check prefilters for adequate
                        airflow through negative air machines, especially during demolition and
                        construction phases involving sanding.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Digitally or manually measure and
                        log the negative air pressure differential between contained and
                        adjacent spaces. For high-risk or sensitive locations, use pressure
                        monitoring devices that can sound alarms and send phone or text messages
                        when the negative pressure is failing.

                     
                     

                  
                  

               
               
               
               The FGI Guidelines call for the contained construction
                  space in high-risk areas to have a minimum of 0.03 inches of negative water
                  pressure relative to the adjacent spaces in the building as well as a visual
                  display of the pressure differential. There is no established amount of negative
                  pressure required for other locations. Without enough negative pressure, the
                  effectiveness of controlling emissions from the containment is reduced, but too
                  much negative pressure can pull down containment barriers, especially those
                  built with plastic sheeting.

               
               
               
               Exhausting air outdoors or to a different ventilation zone
                  can affect the ventilation balance of the occupied spaces adjacent to the
                  contained work zone. When designing the negative pressure ventilation for a
                  contained work zone, the ICRA team must verify that adjacent ventilation systems
                  will not be adversely affected.

               
               
               
               
                  Key Point

                  
                     
                     
                     For smaller jobs and
                        work above ceilings, portable containment units, which
                        incorporate the containment barrier and negative air
                        machine into a system that can be wheeled through a
                        corridor and then set up at the worksite, are available.
                        These devices can have flexible or rigid walls. Some are
                        clear to allow observation of the work occurring inside;
                        others are opaque. Workers who will use these portable
                        containment units should be trained in their proper
                        setup and use. Depending on where they are stored and
                        the type of work performed, these units may require
                        cleaning before transport through the facility to the
                        job site. When selecting a portable containment unit,
                        the IP should ensure that it is adequately sized to
                        contain the workers and tools required to complete the
                        task. A vacuum inside the portable containment may be
                        used to remove accumulated dust from the workers and
                        tools before they leave the containment
                        area.

                     
                     

               
               

            
            

         
         
         
         
            
            
            Dust Control

            
            
            
            
               
               
               Workers should clean loose dust
                  from their clothes and tools with a HEPA-filtered vacuum before leaving the
                  contained workspace. Shoe covers that are put on before leaving the contained
                  work zone will control dust. Place tacky mats at the exits of the contained
                  workspace and promptly remove when soiled. Wet mats are another technique used
                  to remove dust from the bottoms of shoes. When used in combination with tacky
                  mats, use an additional dry mat after the wet mat. Consider cleaning and drying
                  wet mats every two to three days to control mold growth in the mats
                  themselves.

               
               
               
               Whenever possible, establish a dedicated traffic route, away
                  from resident areas, for workers, supplies, and debris. A trash chute is the
                  preferred method for removing debris from contained work zones on upper floors
                  so that it does not need to be transported through the facility. Design the
                  trash chute to close when not in use so that it does not interfere with efforts
                  to maintain negative pressure. When a chute is not possible, debris may be
                  removed using carts. Carts must be covered tightly and their exteriors cleaned
                  before leaving the containment area. Transport through the healthcare facility
                  should occur during the lowest activity period, using a route agreed upon as
                  part of the traffic flow planning stage of the ICRA process.

               
               
               
               
                  Key Point

                  
                     
                     
                     It is important to
                        control airborne dust from construction (and thereby
                        also airborne mold-spore levels inside the construction
                        containment area). Higher levels of airborne
                        contamination tend to increase the amount of dust that
                        leaves the containment site when doors are open and
                        workers leave the site. HEPA filters used on containment
                        exhaust are very efficient, but they are not 100%
                        effective. The higher the dust levels are in the
                        containment area, the more dust passes with the
                        exhausted air through the filter and out of the
                        construction containment area.

                     
                     

               
               
               
               Prevent debris from accumulating on
                  the floor and control dust levels with good housekeeping practices, such as the
                  use of HEPA-filtered vacuums. A HEPA-filtered vacuum should have a filter
                  certified to capture 0.3-micron particles at a minimum efficiency of 99.97%.
                  There should be gasket seals on the filter to ensure that air cannot bypass the
                  filter.

               
               

            
            

         
         
         
         
            
            
            Considerations for Outdoor Projects

            
            
            
            
               
               
               
               Construction work outside the healthcare
                  facility can generate increased airborne contaminants, which may be drawn into
                  the facility through mechanical ventilation fresh air intakes, open doors and
                  windows, and occupant traffic. Consider the location of building air intakes,
                  occupant walkways, and windows and doors relative to nearby demolition or
                  excavation projects as a part of the ICRA. It may be prudent to temporarily
                  relocate pedestrian walkways or increase the level of filtration for ventilation
                  fresh air intakes. Adding filtration to the intakes and filter loading due to
                  higher-than-typical airborne dust levels can restrict airflow and negatively
                  affect the operation of the ventilation system. For a short-duration project, it
                  may be possible to close the ventilation system’s outside air intakes near the
                  project.

               
               
               
               Water sprays can control
                  airborne dust emissions from demolition or excavation. Water used for dust
                  control should be potable to minimize the potential for aerosolizing possible
                  pathogens or endotoxins from microbial contaminants in non-potable
                  water.

               
               

            
            

         
         
         
         
            
            
            Monitoring the Effectiveness of Mitigation
               Efforts

            
            
            
            
               
               
               
               Laser particle counters are recommended for
                  monitoring the effectiveness of the construction containment. A significant
                  increase in airborne particle counts near the construction containment, relative
                  to the surrounding background levels, may indicate a breach or leak. There are
                  no established safe or unsafe particle levels to use for comparison and the
                  level of particles in the air will vary with the amount of activity in the area,
                  but using the counter as a “sniffer” can guide the user to possible sources of
                  elevated particle counts. Particle counters are also useful to verify whether
                  HEPA filters in vacuums and negative air machines are working properly. Many
                  particle counters will operate in an automatic mode, periodically taking and
                  logging samples. This makes for an effective method to monitor the effectiveness
                  of the containment controls over extended periods.

               
               
               
               
                  Key Point

                  
                     
                     
                     The CDC does not
                        recommend sampling for airborne microbial contaminants
                        before, during, or after construction projects. However,
                        it does recommend active surveillance to monitor for
                        airborne infections in immunocompromised residents as
                        well as a periodic review of laboratory results and
                        postmortem data to identify additional cases of airborne
                        infection that are possibly related to construction
                        activities. When air sampling for microbial levels is
                        necessary, the sampling campaign must be well designed,
                        by an experienced individual, so that it addresses the
                        complexities inherent in conducting and interpreting the
                        results.

                     
                     

               
               

            
            

         
         
         
         
            
            
            Risk Mitigation during Maintenance

            
            
            
            
               
               
               
               Maintenance and engineering department
                  responsibilities may vary widely, based on facility size, type, and
                  capabilities. However, the following list provides typical responsibilities of
                  the department with regard to normal maintenance responsibilities:

               
               
               
               
                  
                  
                  	
                     
                     
                     Equipment repair and
                           maintenance varies broadly but would typically include resident
                        beds, tables, and other furniture; wheelchairs; and scales, sterilizers,
                        and other laboratory equipment.

                     
                     

                  
                  
                  
                  	
                     
                     
                     System maintenance
                           and repair may include pneumatic tube, nurse call and code blue,
                        duress, access control, and fire alarm systems as well as elevators and
                        other lifts.

                     
                     

                  
                  
                  
                  	
                     
                     
                     HVAC systems are
                        critical to a safe environment; these include air supply, return, and
                        exhaust systems as well as heating, cooling, and humidification and
                        filtration systems.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Utility systems
                           management includes, in addition to the HVAC equipment noted
                        above, the following:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Electrical system and emergency power
                              systems

                           
                           

                        
                        
                        
                        	
                           
                           
                           Medical gas systems, including oxygen,
                              medical air, nitrogen, and medical vacuum as well as piped
                              anesthesia gases

                           
                           

                        
                        
                        
                        	
                           
                           
                           Potable water and wastewater systems

                           
                           

                        
                        
                        
                        	
                           
                           
                           Boiler, steam, and hot water systems

                           
                           

                        
                        
                        
                        	
                           
                           
                           Pager and communication systems

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Facility
                           infrastructure maintenance and repair includes elements such as
                        roofing, window systems, flooring, ceiling and walls, and doors and
                        hardware.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Grounds and
                           landscaping
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Building renovations
                           and alterations typically include planning, design, and
                        construction activities, though the responsibility for this work varies
                        greatly. The IP must understand the processes that frame this work so
                        they can provide the appropriate input.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Emergency
                           preparedness programs are typically collaborative efforts, but
                        the maintenance and engineering (MAE) management and staff will play a
                        leading role, as the systems noted above are important to such
                        programs.

                     
                     

                  
                  

               
               
               
               
                  Key Point

                  
                     
                     
                     Many of the IPC
                        considerations with regard to maintenance activities are
                        the same as those for construction and providing a safe
                        care environment. It is important that maintenance and
                        engineering personnel be aware of the risks that may be
                        encountered when maintaining the various systems for
                        which they are responsible; they should also wear
                        appropriate PPE and conform with all applicable standard
                        and transmission-based precautions.

                     
                     

               
               

            
            

         
         
   
      
         
         
         
         Course Bibliography

         
         
         
            	
               The cumulative course bibliography has moved
                  online. For a PDF copy, please consult the Resource Center in the online Learning
                  System.

            

         

         
         
   
      
         
         
         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 6-6: Infection Control Construction Permit
[image: A form titled “Infection Control Construction Permit” used to assess and authorize construction work in healthcare settings. Go to long description for more details.]
                  
                  
                  The form includes fields for:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Location of construction

                        
                        

                     
                     
                     	
                        
                        
                        Project coordinator and contact info

                        
                        

                     
                     
                     	
                        
                        
                        Contractor and supervisor

                        
                        

                     
                     
                     	
                        
                        
                        Permit number, start date, expiration date, and duration

                        
                        

                     

                  
                  
                  
                  The form outlines four types of construction activities:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Type A: Inspection, non-invasive

                        
                        

                     
                     
                     	
                        
                        
                        Type B: Small scale, short duration

                        
                        

                     
                     
                     	
                        
                        
                        Type C: Moderate to high dust, longer work shift

                        
                        

                     
                     
                     	
                        
                        
                        Type D: Major, consecutive shifts

                        
                        

                     

                  
                  
                  
                  And four infection control risk groups:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Group 1: Low risk

                        
                        

                     
                     
                     	
                        
                        
                        Group 2: Medium risk

                        
                        

                     
                     
                     	
                        
                        
                        Group 3: Medium/High risk

                        
                        

                     
                     
                     	
                        
                        
                        Group 4: Highest risk

                        
                        

                     

                  
                  
                  
                  Each risk group corresponds to Class I through IV precautions, which
                     list specific infection control steps such as sealing doors, using HEPA
                     filters, disinfecting surfaces, and isolating HVAC systems.

                  
                  
                  
                  The form also includes sections for:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Additional requirements

                        
                        

                     
                     
                     	
                        
                        
                        Dates and initials for authorization

                        
                        

                     
                     
                     	
                        
                        
                        Exceptions or additions to the permit

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 6-4: Waste Management Flowchart
[image: This flowchart outlines the segregation and disposal of waste generated from medical procedures. Go to long description for more details.]
                  
                  
                  The flowchart path is as follows:

                  
                  
                  
                  
                     
                     	
                        
                        New or reused products are used in a medical
                           procedure.

                        

                     
                     
                     	
                        
                        This results in waste, which reaches the
                           point of waste generation or segregation.

                        

                     
                     
                     	
                        
                        At this point, waste is sorted into:

                        
                        
                        
                           
                           	
                              
                              
                              Municipal solid waste

                              
                              

                           
                           
                           	
                              
                              
                              Recyclable and reusable materials, which may be
                                 reused in procedures

                              
                              

                           
                           
                           	
                              
                              
                              Infectious or regulated waste (outlined in a
                                 green box)

                              
                              

                           

                        

                     

                  
                  
                  
                  Within infectious or regulated waste, there are three
                     categories:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Bulk liquids: Collected, solidified, and
                           treated

                        
                        

                     
                     
                     	
                        
                        
                        Solid waste: Placed in regulated medical waste
                           containers

                        
                        

                     
                     
                     	
                        
                        
                        Sharps: Collected in sharps containers, which
                           are then placed into regulated medical waste
                           containers

                        
                        

                     

                  
                  
                  
                  The chart visually reinforces that proper segregation and
                     containment methods are essential for managing
                     medical waste safely and compliantly.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 6-2: Steps in an FBDO Investigation
[image: Flowchart showing 7 steps in investigating a foodborne disease outbreak, from detecting a possible outbreak to deciding it is over. Arrows indicate progression, feedback loops, and decision points. Go to long description for more details.]
                  
                  
                  The flowchart outlines the steps of a foodborne illness outbreak
                     investigation:

                  
                  
                  
                  
                     
                     	
                        
                        Detecting a possible outbreak

                        

                     
                     
                     	
                        
                        Defining and finding cases; notifying the health
                              department

                        

                     
                     
                     	
                        
                        Generating hypotheses through hypothesis-generating
                           interviews

                        

                     
                     
                     	
                        
                        Testing hypotheses and studying results, including analytic
                           studies and lab testing of samples

                        
                        
                        
                           
                           	
                              
                              
                              If associations are not found between food and
                                 illness:

                              
                              
                              
                              
                                 
                                 	
                                    
                                    
                                    If cases continue: Reassess results and
                                       gather more data

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    If cases stop: It remains an unsolved
                                          mystery

                                    
                                    

                                 

                              
                              

                           

                        

                     
                     
                     	
                        
                        Finding the point of contamination and source of the food (if
                           associations are found)

                        

                     
                     
                     	
                        
                        Controlling the outbreak, including product recalls, source
                           removal, and production changes

                        
                        
                        
                           
                           	
                              
                              
                              If cases continue: Reassess results and gather more data

                              
                              

                           
                           
                           	
                              
                              
                              If cases stop: Proceed to Step 7

                              
                              

                           

                        

                     
                     
                     	
                        
                        Deciding an outbreak is over

                        

                     

                  
                  
                  
                  Arrows indicate feedback between steps when more data or revised hypotheses
                     are needed.

                  
                  
               
               Go to image in text.
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Infection Control Construction Permit

| Permit No:

Location of Construction:

Project Start Date:

Project Coordinator:

Estimated Duration:

Contractor Performing Work

Permit Expiration Date:

Supervisor:

Telephone:

YES | NO CONSTRUCTION ACTIVITY

YES | NO INFECTION CONTROL RISK GROUP

TYPE A: Inspection, non-invasive activity

GROUP 1: Low Risk

TYPE B: Small scale, short duration,
moderate to high levels

GROUP 2: Medium Risk

TYPE C: Activity generates moderate to high levels of
dust, requires greater 1 work shift for completion

GROUP 3: Medium/High Risk

TYPE D: Major duration and construction activities
Requiring consecutive work shifts

GROUP 4: Highest Risk

CLASSI 1. Execute work by methods to minimize raising dust from
construction operations.

2.  Immediately replace any ceiling tile displaced for visual
inspection.

3. Minor Demolition for Remodeling

CLASSII 1. Provides active means to prevent air-borne dust from
dispersing into atmosphere

6.  Contain construction waste before transport in tightly
covered containers.

CLASS IIT 2.  Isolate HVAC system in area where work is being done to
prevent contamination of the duct system.

3. Complete all critical barriers or implement control cube
method before construction begins.

Date 4. Maintain negative air pressure within work site utilizing

HEPA equipped air filtration units.

Do not remove barriers from work area until complete
project is checked by Infection Prevention & Control and
thoroughly cleaned by Environmental Services.

Initial 5.

2. Water mist work surfaces to control dust while cutting. 7. Wet mop and/or vacuum with HEPA filtered vacuum

3. Seal unused doors with duct tape. before leaving work area.

4.  Block off and seal air vents. 8. Place dust mat at entrance and exit of work area.

5. Wipe surfaces with cleaner/disinfectant. 9. Isolate HVAC system in areas where work is being
performed; restore when work completed.

1. Obtain infection control permit before construction begins. 6.  Vacuum work with HEPA filtered vacuums.

7. Wet mop with cleaner/disinfectant

8. Remove barrier materials carefully to minimize
spreading of dirt and debris associated with
construction.

9.  Contain construction waste before transport in
tightly covered containers.

10. Cover transport receptacles or carts. Tape covering.

11.  Upon completion, restore HVAC system where work
was performed.

CLASS IV 2.  Isolate HVAC system in area where work is being done to
prevent contamination of duct system.
3. Complete all critical barriers or implement control cube

method before construction begins.
Date 4.  Maintain negative air pressure within work site utilizing

HEPA equipped air filtration units.

Seal holes, pipes, conduits, and punctures appropriately.

6.  Construct anteroom and require all personnel to pass
through this room so they can be vacuumed using a HEPA
vacuum cleaner before leaving work site or they can wear
cloth or paper coveralls that are removed each time they
leave the work site.

Initial

W

7. All personnel entering work site are required to wear shoe
covers.

1. Obtain infection control permit before construction begins.

8. Do not remove barriers from work area until completed
project is checked by Infection Prevention & Control
and thoroughly cleaned by Environmental. Services.

9. Vacuum work area with HEPA filtered vacuums.

10. Wet mop with disinfectant.

11. Remove barrier materials carefully to minimize
spreading of dirt and debris associated with
construction.

12. Contain construction waste before transport in tightly
covered containers.

13. Cover transport receptacles or carts. Tape covering.

14.  Upon completion, restore HVAC system where work
was performed.

Additional Requirements:

Date Initials

Exceptions/Additions to this permit
Date Initials  are noted by attached memoranda

Permit Request By:

Permit Authorized By:

Date:

Date:






