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INTRODUCTION

Welcome to Unit 2 of your course on communicable diseases.  In Unit 1 you covered the basic concepts of communicable diseases, the epidemiological approaches and also disease surveillance and epidemics control.  This unit is a continuation of the previous one.  Here you will learn the concepts and principles applicable to the prevention and control of communicable diseases infections.  We expect that by the end of this unit you should be able to apply the infection prevention and control measures against communicable diseases in protecting patients, health workers and the community in general.
Infection prevention and control (IPC) stipulates quality standards of patient care and is essential for the well being and safety of patients, health care workers and the community in general. 

Although infection control is an essential component of health care, it has too often been undervalued in recent years.  The growing demands of the twenty-first century health care for advanced technology and expertise continue to exist side by side with staff shortages and inadequate hygiene measures.  Patients and their families are concerned about whether we are getting the basics right – nutrition, dignity, hygiene.

Specific objectives
.By the end of the course you should be able to:
· Describe the infection prevention and control concepts

· Explain the rationale behind communicable diseases infection prevention and control

· Describe the approaches used for infection prevention and control practices

· Explain the appropriate waste management measures for prevention and control of the spreading of communicable diseases
· Describe the principles of isolation and quarantine of individuals and objects contaminated by specified communicable diseases. 

Now that you know what to expect in this unit, let us start by looking into some concepts in connection with infection control and prevention. 

Section 1: INFECTION PREVENTION AND CONTROL CONCEPTS
Let us start by defining some important terminology that we use in our work environment in relation to infection prevention and control (IPC). 

Infection Prevention and Control Common Terminologies

[image: image1]
Micro-Organisms  
Micro-organisms are the causative agents of infections and include bacteria, viruses, fungi and parasites.  IPC always relies on placing barriers between the host and agent (micro-organism).  Some micro-organisms are difficult to eliminate since they have a protective barrier or they mutate, hence evading the efforts to eliminate them.
Protective Barriers
Protective barriers can be physical, mechanical or chemical processes which help prevent the spread of infectious micro-organisms from the source (humans, animals, surfaces or objects) to the host (patients, health workers or community members).
Infection Prevention
Infection prevention is the process that ensures that a sterile environment remains free of micro-organisms

Infection Control
Infection control is the process that ensures that infectious micro-organisms remain confined to one area so as not to spread and cause diseases. 
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	The next five terms are often confused. 

Before you read their definitions, please try to give your own definition on a piece of paper and then, compare your answers to what is written below.



Asepsis or Aseptic Technique
Asepsis or aseptic technique are the terms used in a health care setting to describe the combination of efforts made to prevent entry of micro-organisms into any area of the body where they are likely to cause infection.  The goal of asepsis is to minimize or eliminate the number of micro-organisms on animate surfaces (skin and tissue) and inanimate objects and surfaces to a safe level.

Decontamination
Decontamination is the process that makes inanimate objects safer to be handled by health care workers (especially the subordinate staff) before the objects are taken for cleaning.  The objects would include large surfaces, surgical instruments and protective devices such as gloves, gowns or goggles.
Cleaning
Cleaning is the process which removes foreign materials (such as soil, blood, body fluids and micro-organisms) from an object.  Usually running water and soap are applied.

Disinfection
Disinfection is a process which reduces the number of pathogenic micro-organisms but not necessarily bacterial spores from inanimate objects or skin, to a level that is not harmful to health.  High level disinfection (HLD) through boiling or chemicals eliminates all micro-organisms except some bacterial endospores.
Sterilization
Sterilization is a process that destroys all micro-organisms, including bacterial spores.
Classification of Risk of Infection and Level of Decontamination
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The answer to this question lies in the discussion that follows, but first of all, take note of this reminder.



Low Risk

Items that are considered to be of low risk, are those items that come in contact with normal and intact skin, or inanimate environment that is not in direct contact with the patient (such as walls, floors, ceilings, furniture, sinks and drains). With low risk items cleaning and drying is usually adequate.

 Intermediate Risk

For equipment which does not penetrate skin or enter sterile areas of the body, but is in contact with mucous membranes or non-intact skin, or other items contaminated with virulent or transmissible organisms such as respiratory equipment, gastro-intestinal endoscopes, vaginal instruments, thermometers, decontamination and cleaning, followed by disinfection is usually adequate.

High Risk

Items penetrating sterile tissues, including body cavities and the vascular system, such as surgical instruments, intra-uterine devices, vascular catheters, are in this category.  In this case, decontamination and cleaning, followed by sterilization is required.  High level disinfection may sometimes be appropriate if sterilization is not possible.

Now I am you have the answer to your previous question and are sure which ICP methods you can apply in your set up. 
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	Make a list with three columns, titled: low risk, intermediate risk and high risk.  Then in each column insert a list of equipment and surfaces in your work environment that apply for each category




Now you are familiar with the common terminology used in IPC.  Next we are going to discuss why we need to study IPC the purpose of IPC. 

Purpose of Infection Prevention and Control
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The basic purpose of infection control and prevention is to prevent micro-organisms from reaching a susceptible site on a patient in sufficient numbers or sufficient virulence to cause an infection.  Most of the essential methods required to achieve this purpose are hand hygiene, equipment preparation (decontamination, cleaning, disinfection and sterilisation), protective clothing, appropriate waste disposal and effective house keeping (working environment safety).

Each of these approaches will be discussed next so that you are clear what each process entails. You may be aware of them, but this would be a good opportunity for you to see how well you know them.

Section 2: The General Principles of Infection Prevention And Control (Standard Precaution)
Standard precautions (formerly known as universal precautions) underpin routine safe practice, protecting both staff and clients from infection.  By applying standard precautions at all times and to all patients, best practice becomes second nature and the risks of infection are minimised. The standard precautions include:

1. Achieving optimum hand hygiene

2. Using personal protective equipment

3. Safe handling and disposal of sharps

4. Safe handling and disposal of clinical waste

5. Managing blood and bodily fluids

6. Decontaminating equipment

7. Achieving and maintaining a clean clinical environment

8. Appropriate use of indwelling devices

9. Managing accidents

10. Good communication – with other health care workers, patients and visitors

11. Training/education.
We are now going to cover these principles under the following subtitles:
· Hand hygiene

· Personal protective equipment

· Instruments processing

· Working environment


· Waste disposal

· Isolation procedures

· IPC committees and their duties.

Hand Hygiene
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Hand hygiene is widely acknowledged to be the single most important activity for reducing the spread of disease.  However, evidence suggests that many health care

professionals do not decontaminate their hands as often as they need to, or even if they do, they do not use the correct technique, which means that areas of the hands can be missed and are, thus, left contaminated.


Levels of Decontamination of the Hands
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	· How many levels of decontamination of the hands do you know of? 

· Name all levels that you can think of.

· What is involved at each level?




There are three levels of decontamination of hands
Social Hand Washing

Social hand washing is normally done only with plain soap and water.  This will remove most transient micro-organisms from moderately soiled hands.

It is done:
· Before handling food, eating and feeding patients/clients

· After visiting the toilet

· Before and after nursing the patient (e.g. bathing, bed making)

· Whenever hands are soiled.
Hygienic Hand Washing

Hygienic hand washing or disinfection is a procedure where antiseptic detergent preparation is used for washing or disinfection of hands with alcohol.  This is a more effective method of removing and killing transient micro-organisms.  It is done:

· Before performing invasive procedures

· Before caring for a susceptible patient

· Before and after touching wounds, urethral catheters and so on
· Before and after wearing gloves

· After contact with blood secretions or following situations in which microbial contamination is likely to occur.
Surgical Hand Washing
Surgical hand washing is performed with the aim of removing and killing the transient flora and to decrease the resident organisms to prevent the risk of wound contamination in case gloves become damaged.  It is done before all surgical procedures.  This procedure has been illustrated in Figure 1.
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Figure 1: Hand washing procedure

Points to Remember before the Hand Washing Procedure

Hand preparation increases the effectiveness of decontamination.  You should:

· Keep nails short, clean and polish free.
· Avoid wearing wrist watches and jewellery, especially rings with ridges or stones.
· Artificial nails must not be worn.
· Any cuts and abrasions should be covered with a waterproof dressing.

· Remove your wristwatch and any bracelets.
· Roll up long sleeves before washing your hands and wrists.
Stages of Hand Washing
There are three stages in hand washing.  Do you follow them all?
 Preparation Stage

This stage requires that you should first wet your hands under tepid running water, and then apply liquid soap or an antimicrobial preparation.
Washing Stage 

The hand-wash solution must come into contact with all of the surfaces of the hand. The hands must be rubbed together vigorously for a minimum of 10–15 seconds, paying particular attention to the tips of the fingers, the thumbs and the areas between the fingers. 

Rinsing Stage

Rinse your hands thoroughly before drying them with good quality paper towels.

Improper drying can re-contaminate hands that have been washed.  Wet surfaces transfer organisms more effectively than dry ones and inadequately dried hands are prone to skin damage.  Disposable paper hand towels of good quality should be used to ensure hands are dried thoroughly.  Now, let us summarize everything we have learnt so far in Table 1.
Table1: Surgical Hand Washing Technique

	Surgical Hand Washing Technique



	
	Procedure
	Rationale

	1
	Remove all jewellery
	Jewellery harbours micro-organisms and is difficult to clean

	2
	Adjust water to comfortable temperature (tepid)
	Warm water (if available) enhances action of the soap

	3
	Holding hands above the level of the elbow, wet hand thoroughly. Apply soap.
	Water flows from the area of least contamination to the area of most contamination. Soap can kill some micro-organisms.

	4.
	Beginning at the fingertips, lather the hands and wash between all fingers.  Move from fingertips to the elbows of one hand and repeat the same procedure with the other hand.
	Friction and lather remove the micro-organisms.  Wash from an area of least contamination to the area of most contamination

	5.
	Rinse each arm separately, fingertips first, holding hands above the level of elbows.
	Do not let rinse water flow over clean areas. Water should flow from areas of least contamination to the areas of most contamination

	6.
	Wash for three to five minutes (when using alcohol, pour or dip for 2 minutes)
	Adequate time is required to inhibit or kill as many micro-organisms as possible

	7.
	Using a separate towel for each hand, wipe from fingertips to the elbow, and then discard the towel.
	Do not contaminate clean hand by using contaminated towel. During drying, move from area of least contamination to area of most contamination.

	8. 
	If donning sterile gloves and gown: hold hands above the level of the waist and do not touch anything. Immediately get into sterile garb.
	Contact with contaminated object renders clean object contaminated.  The area below the level of the waist is considered contaminated.

	9. 
	If scrubbed hands touch any “dirty” object during the procedure, step 3 through to 8 must be repeated.
	Same as #8.


Adopted from LindaTietjen et.al. ”Infection Prevention for Family Planning Service Programs: Problem Solving Reference Manual”. JHPIEGO Corporation, 1992. 
Facilities

Adequate hand washing facilities must be available and easily accessible in all patient areas, treatment rooms, sluices and kitchens.  Basins in clinical areas should have elbow or wrist lever operated mixer taps or automated controls and be provided with liquid soap dispensers, paper hand towels and foot-operated waste bins. 

Alcohol hand gel (spirit swabs) must also be available at the ‘point of care’ in all primary and secondary care settings.  All health care workers should bring any lack of such facilities, either for themselves or the patients to the attention of the administration. These facilities should be provided and used to prevent cross infection.
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	How many working sinks and taps do you have per  ward, per patient at your facility?  Are they easy to access?  Do you always have soap, disinfectants and alcohol rubs? 

If the answer to some of these questions is no, write down a plan of action that you will take in trying to solve the problem.



Use of Personal Protective Equipment 
After familiarizing yourself with the hand hygiene procedure, I am sure you are looking forward for more information on ICP.  We shall now turn our attention to the use of personal protective equipment.  This is the next most important ICP approach, second only to hand hygiene. 
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	· Why do you think the use of personal protective equipment is important in your daily work place as a health care provider?

· What equipment are you aware of in this category?

Write your responses on a piece of paper then confirm if you got them right after going through the following text.




Personal protective equipment (PPE) is used to protect yourself, your patient (and their visitors) and other health workers from the risks of cross-infection. 

It may also be required when in contact with hazardous chemicals and some pharmaceuticals.  PPE includes items such as gloves, aprons, masks, goggles or visors.  In certain situations such as in the theatre, it may also include hats and footwear.

Selection of the personal protective equipment should be based on an assessment of the risk of transmission of microrganisms to the patient, and the risk of contamination of the healthcare practitioner’s clothing and skin by patients’ blood, body fluids, secretions or excretions.

Gloves
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Gloves must be worn for invasive procedures, contact with sterile sites and non-intact skin or mucous membranes, and all activities that have been assessed as carrying a risk of exposure to blood, body fluids, secretions or excretions, or to sharp or contaminated instruments.

Gloves must be worn as single-use items. They must be put on immediately before an episode of patient contact or treatment and removed as soon as the activity is completed.  They must be changed between caring for different patients, and between different care or treatment activities for the same patient.

Gloves must be disposed of as clinical waste and the hands should be decontaminated after the gloves have been removed.

Gloves that are acceptable to healthcare personnel and that conform to the national or international standards must be available at all times.

Sensitivity to natural rubber latex in patients, carers and healthcare personnel must be documented, and alternatives to natural rubber latex gloves must be made available.

Types of gloves

The choice of gloves should be made following a suitable and sufficient risk assessment of the task, the risk to the patient and the risk to the health care worker

· Nitrile or latex gloves should be worn when handling blood, blood-stained fluids, cytotoxic drugs or other high risk substances.

· Polythene gloves are not suitable for use when dealing with blood and/or blood and body fluids, that is, in a clinical setting. 

· Neoprene and nitrile gloves are good alternatives for those who are sensitive to natural rubber latex. These synthetic gloves have been shown to have comparable in-use barrier performance to natural rubber latex gloves in laboratory and clinical studies.

· Vinyl gloves can be used to perform many tasks in the health care environment, but are not appropriate when handling blood, blood-stained fluids, cytotoxic drugs or other high risk substances.
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The answer to this question is a definite ‘no’.   Though this practice has been there for long it is no longer encouraged due to high risk of contamination when using these types of gloves.
Gloving Procedure - Open
For the open-glove method, touch only the cuff of the glove with an ungloved hand, and then use only glove to glove for other hand. This has been illustrated in Figure 2.
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Figure 2: The open glove method
Gloving Procedure – Closed

Avoid contact of sterile gloves with ungloved hands during the closed-glove procedure. 

For the closed-glove method, never let the fingers extend beyond the stockinette cuff during the procedure.  Contact with ungloved fingers constitutes contamination of the glove.  See Figure 3.
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Figure 3: The closed glove method
If contamination occurs during either procedure, both gown and gloves must be discarded and a new gown and gloves must be used.   When removing gloves after a procedure is finished, the gloves are removed after the gown is removed inside out, using the glove-to-glove, then the skin-to-skin technique. 

Disposable Plastic Aprons
Disposable plastic aprons should be worn whenever there is a risk of contaminating clothing with blood and body fluids, secretions or excretions and when a patient has a known infection, for example, during direct patient care, bed making or when decontaminating equipment.  You should discard such aprons as soon as the intended task is completed and then wash your hands. They must be stored safely so that they don’t accumulate dust which can act as a reservoir of infection. See Fig. 4.
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Figure 4: Procedure for Putting the gown on.
Full-body fluid-repellent (Impervious) gowns should be used when there is a risk of extensive contamination of blood or body fluids, for example when assisting in childbirth.
Plastic aprons should be worn as single-use items, for one procedure or episode of patient care, and then discarded and disposed of as clinical waste.

Masks, Visors and Eye Protection

These should be worn when a procedure is likely to cause blood and body fluids or substances to splash into the eyes, face or mouth.  Masks may also be necessary if infection is spread by an airborne route for example, multi drug resistant tuberculosis or severe acute respiratory syndrome (SARS). 

You should ensure that this equipment fits correctly, is handled as little as possible and changed between patients or operations. Masks should be discarded immediately after use. 
You have now completed the content on hand hygiene and use of protective equipment.  Did you answer all the questions as you were asked to do?  If yes, 

Congratulations!  However, if you were unable to answer all questions without referring to the text, then go back and read again the sections you were unable to answer.
Instruments Processing
We are now going to discuss instruments processing.  As health care workers we use instruments that can get contaminated with and transmit micro-organisms.

Those instruments that are for re-use need to go through decontamination, cleaning and disinfection or sterilisation.

Instruments that are disposable (not for re-use) may need to be decontaminated before discarding so as to protect the persons involved in the disposal process and communities where they will be discarded. 

Instruments Processing Practices

It is important that you as a health care worker should clearly understand the rationale/purpose for the procedures involved in instruments processing.  This is applicable to all levels of staff: form the service providers to cleaning and maintenance staff.  Figure 2 illustrates the interrelation between the practices.

Adopted from. Linda Tietjen et. al. “Infection Prevention for Family Planning Service Programs: Problem Solving Reference Manual”. JHPIEGO Corporation, 1992. 

Decontamination
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 Purpose for decontamination

The purpose of decontamination is to protect individuals handling surgical instruments and items that have been in contact with blood or body fluids that may be contaminated.

Health care workers (those performing or assisting in surgical procedures, those processing surgical instruments and equipment and those dealing with housekeeping and waste disposal) are at an increasing risk of contracting hepatitis B (HBV) and AIDS.  Due to this risk, the practice of decontamination should always be conducted with great care and caution at all times.
 The Decontamination Procedure
The decontamination procedure is the first step of handling used (soiled) surgical instruments and items.  It is an important stage in pre-treating instruments and objects that may have been in contact with blood or body fluids.  This process inactivates hepatitis B and AIDS viruses among other micro-organisms.

· Immediately after use, immerse completely all instruments and items in 0.5% chlorine solution (such as Jik) for 10 minutes.

· After ten minutes are over, remove the instruments and equipment and rinse them immediately with water to prevent corrosion and remove visible organic matter before cleaning. 

· Surfaces that were in contact with blood and body fluids should be disinfected by wiping with 0.5% chlorine solution immediately after use and daily before the procedures begin. 
· Once this procedure is done, the instruments need to be immersed in soapy water ready for cleaning. 
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To ensure that the concentration is 0.5 %, take the chlorine solution available in your institution and read the manufacturer’s concentration written on the side e.g. 3.5%.

Apply this in the formula below:



Chlorine solution   =     
 manufacturers concentration     - 1





         Desired concentration
 Example:  The manufacturer concentration on the container reads 3.5% chlorine while your desired concentration is 0.5 % chlorine solution. 

Hence             

 3.5     -  1 is equal to 7-1 = 6.



  0.5 


Then your dilution will be: for every 1 part of chlorine solution you will dilute with 6 parts of water.  I am sure you already knew that Jik should be diluted 1:6, but did you really know why?  Now, I hope it is clear to you why.
Nowadays the chlorine solutions we receive from the supplies departments are not always 3.5 % chlorine as they used to be, so you should always take note of the concentration indicated on the label by the manufacturer and then calculate how many parts of water you should add so as to achieve the desired concentration of 0.5%.  
Now calculate the following concentrations as they will enable you to remember the formula and ensure that you will make correct dilutions for your solutions.
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	· How will you dilute a solution of 4% chlorine to get 3.5%?

· How will you dilute a solution of 4.5 % chlorine to obtain 3.5%?

· How will you dilute a solution of 3.5 % to obtain 10% solution for decontaminating feeding utensils?




 Cleaning

Now you know how to decontaminate and even how to make correct dilutions for the solutions you use. More so you now understand why you do it.  I am sure, from your work experience and from our definition of terms, you also know what is cleaning. 

Purpose of Instrument Cleaning

Thorough cleaning and drying will remove most (80-90%) of the micro-organisms from surfaces and should always precede disinfection or sterilisation.  Thorough cleaning is accomplished by the use of water (preferably running water) mechanical action (by use of brush) and detergents.

 Procedure

· Dismantle the equipment before cleaning.  This makes it easy to access hidden parts and surfaces.
· Cold water is preferred as it will effectively remove most of the protein materials, including blood, which would be coagulated by heat.

· Thoroughly brush the item keeping the brush below the surface of water to prevent the release or splash of small particles (take extra concern on toothed  surfaces)

· Rinse the items with clean running water.
· Dry the items until no drops of water are left.  This is important for the next step, that is, disinfection or sterilisation.  

· Personnel cleaning the items should wear good quality (vinyl high density) gloves and if need be, they should have apron and goggles, depending on the type of contamination that may be suspected.

Now you know how to effectively clean instruments and items for reuse before disinfection or sterilisation. 
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	Write the answers to the following questions and then discuss them with a colleague.

· What would happen if you do not clean the items thoroughly?

· What would happen if you do not dry the items effectively?

· What would happen if you use the wrong type or torn gloves


Disinfection (High level disinfection)
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Disinfection can be carried out in two ways: either by thermal or by chemical process. Thermal disinfection is preferred when ever possible.  It is generally more reliable than the chemical process, leaves no residues, is more easily controlled and is non-toxic.

Purpose of Disinfection
The process of disinfection is to destroy all micro-organisms.  If done correctly, it can destroy all vegetative bacteria, tuberculosis, yeast and viruses, except some bacterial endospores.  Due to this, the process does not ensure sterilisation.
Instruments that have undergone HLD are safe to use on broken skin or intact mucous membranes.

 Procedure for Thermal Disinfection

· Decontaminate and clean all instruments effectively before disinfection.
· Completely submerge all objects in water and ensure at least 2.5 cm (1inch) of water above the topmost instrument.

· Ensure water touches all surfaces of the instruments/ equipments to be disinfected.  Some of the hollow items tend to turn upside down when put in water and float, hence they may contain air pockets.  Ensure they are all full of water for effective disinfection.

· Close lid over pan and bring water to rolling boil.

· Set timer once the rolling boil starts. Do not add water or any item after the timing starts.

·  Lower the heat to maintain the rolling boil as too much heat wastes fuel, evaporates the water and may damage equipment.

· Boil instruments for 20 minutes.

· Remove the objects with a previously high-level-disinfected forceps. 

· Air-dry the disinfected items in a clean area of the room away from flying insects, dust particles and contaminated surfaces.

· Use a previously HLD forceps to place objects in a covered, dry, HLD container.


High Level Disinfection Using Chemicals

Before deciding to use disinfectants, consider whether a more appropriate method is available.  The main requirement for chemical disinfection is for heat- labile equipment where single use is not cost effective such as endoscopes (laparoscopes) and bronchoscopes among others.  Table 2 summarizes the type of chemicals recommended for use for a variety of pathogens.
Table 2: Selecting the appropriate chemical for specific micro-organisms 
	
	Anti- microbial activity
	Other properties

	Disinfectant
	Spores
	Mycobacteria
	Other bacteria
	Viruses
	Corrosive/

damaging
	Irritant/

sensitizing

	
	
	
	
	E*
	NE**
	
	

	Gluteraldehide

2% (5min-3hr)
	Good

3hr
	Good

20 min
	Good

5-10 min
	Good

5-10 min
	Good

5-10 min
	NO
	Yes

Use only  in a well ventilated room 

	Peracetic acid

0.2 - 0.35%

(5-10 min)
	Good
	Good
	Good
	Good
	Good
	slight
	slight

	Alcohol 60 -70%

(ethanol or isopropanol)

(1-10min)
	No
	Good
	Good
	Good
	Moderate
	Slight 

(Lens cements)
	No

	Peroxygen compound

3-6 %
	variable
	variable
	good
	good
	variable
	slight
	No

	Chlorine releasing agents 

0.5-1.0%

10-60 min
	Good
	Good
	Good
	Good
	Good
	yes
	Yes

In high concentration

	Clear soluble phenolics

1-2 %
	none
	Good to moderate
	good
	moderate
	poor
	slight
	yes

	Quaternary ammonia compounds

0.1 – 0.5 %

(flammable)
	None
	Variable
	Moderate
	moderate
	poor
	No
	No


Key: *E= enveloped     ** NE= Non- enveloped.


Sterilisation

Whenever possible instruments and other objects that come into contact with blood, body fluids and body tissues should be sterilised.

 Purpose of Sterilisation
The sterilisation process ensures that all micro-organisms, including bacterial endospores are destroyed.
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	Answer the following questions on a peace of paper, and then revisit your answers after reading the content on sterilisation to see if you answered correctly.

· How do you sterilise instruments?

· What would happen if sterilisation is not effective?




Heat Sterilisation 

There are two approaches in heat sterilisation.  These are: high pressure saturated steam (autoclaving) and dry heat (hot air oven).  Steam sterilisation is generally the method of choice in health facilities.  Where electricity is a problem, kerosene can be used as a heat source.  Dry heat needs a constant supply of electricity hence may not be suitable in remote or rural set ups.

 General requirements for steam sterilisation 

Sterilisation by steam requires four conditions

· Adequate contact

· Sufficient elevated temperature

· Proper timing
· Sufficient moisture

The main reason for steam sterilisation failure is lack of contact between steam and the micro-organisms. This may be as a result of:
· Failure to adequately clean the objects before sterilisation

· Packages wrapped too tightly

· Packs too crowded

· Wrong positioning of the container

· Clogged strainer - which is the screen at the bottom of most sterilizers that should be cleaned daily. 

· Mechanical malfunctions of the sterilizers
Ensure that all these are taken care of before commencing the process of sterilisation.
 Procedure for Autoclaving

· Decontaminate, clean and dry all equipment.
· Open, unlock and disassemble all equipment then pack it.

· Put indicator tape on the pack

· Arrange packs in the chamber in such a way as to allow free circulation and penetration of steam to all surfaces

· Sterilise wrapped objects for 30 minutes and 20 minutes for unwrapped objects.

· Pressure should be at 106 kPa and temperature at 121oC.

· After the set time elapses, wait for 20-30 min to permit the sterilizer to cool and allow instruments to dry off.  Wrapped instruments are considered to be unsterile if they have visible water droplets.

· Do not store trays or packs before they reach room temperature (about an hour) to prevent condensation.

· The sterilised instruments are considered safe for one week

Dry Heat (Hot Air Oven) Sterilisation Procedure

· Decontaminate and clean all instruments to be sterilised.
· You may wrap instruments in cotton muslin or aluminium foil or place in a metal lidded container.
· Place instruments in metal containers or on trays in oven and heat to desired temperatures.
· After attaining desired temperatures begin the timing as follows

· 170 oC – 60 minutes

· 160 oC – 120 minutes

· 150 oC – 150 minutes

· 140 oC – 180 minutes

· after cooling, remove the  items with sterile forceps and store in sterile covered containers

Chemical Sterilisation

Chemical sterilisation is only recommended for items that would be destroyed by steam or dry heat sterilisation or where steam and dry heat sterilisation is not available.  Some HLD chemicals such as gluteraldehyde or formaldehyde solutions will kill endospores only after long exposure (8-24 hrs).

Procedure

· Decontaminate, clean and dry all instruments.
· Prepare the solution as per manufacturer’s instructions.  Do not dilute formaldehyde with chlorinated water as they will react and release a toxic gas.

· Using a container with a lid, cover clean instruments which have been completely submerged in the chemical solution.

· Allow to soak at least 8-10 hrs for gluteraldehyde or 24 hrs for formaldehyde or per the manufacturer’s instructions.

· Remove the instruments form the solution with large sterile forceps.

· Rinse in sterile water and air dry the instruments.

· Wrap in sterile paper or cloth, without touching them, and store in a sterile container.

We have completed the content on instruments preparation, gloving and hand hygiene.  It is important that you understand these procedures and their purpose. You should now practise them regularly in your place of work as this is the only way to minimise cross infections.  
We shall now turn our attention to the work environment.

Section 3: WORK ENVIRONMENT (HOUSE KEEPING)
We will now discuss how to maintain a safe work environment.  This is a collective responsibility for all involved, including health care workers, patients/clients and community members.
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House keeping is a process that involves general cleaning of the health facility including the floors, walls, tables, doors, windows, telephone heads and so on.

Purpose of House Keeping
The purpose of house keeping is to reduce the number of micro-organisms that may come into contact with the health workers, clients or members of the community who visit the facility.  The other importance of this activity is that it also reduces the risk of incidence through prevention of accidents such as falls and so on.  It also ensures a pleasant atmosphere for both health workers and patients/clients.

Categories of Environment

A health facility environment can be subdivided into:
· Low risk environment - such as a waiting room and the administrative areas.  These can be cleaned with soap or detergent and water.

· High risk environment are areas such as the toilet, ward and clinic floors and surfaces where blood or body fluids may spill.  These areas have heavy contamination and the surfaces there require the use of a disinfectant.
 General Points to Remember

· Scrubbing is the best way to remove dirt and micro-organisms, hence always use it.

· It is important to always wear gloves while cleaning, especially heavily contaminated areas such as toilets and areas with blood and body fluids spills.

· Use a damp cloth for walls and floors. Dry sweeping should be avoided as the particles spread dust, debris and micro-organisms.

· Use separate equipment like cloths and brushes for cleaning high risk environment and others for low risk environment.

· Change cleaning solutions when absolutely dirty.

· Clean and dry the mops, dusters, cloths and other cleaning equipment after cleaning is over.

· When washing walls, wash from top to bottom and when cleaning surfaces clean from less dirty to very dirty areas.

· When using disinfectants, follow the manufacturer’s instructions about diluting the chemicals, their storage and disposal. 


Waste Management
So far, we have looked at the health care workers precautions, namely, hand hygiene and protective clothing as well as instruments decontamination, cleaning, disinfection and sterilisation.  We have just completed the topic on environmental issues in the ward.   Next we shall look at general environment in a hospital and the community with regard to hospital waste management.

 Purpose of Waste Management
Hospital waste consists of some of the most hazardous wastes that a human being can come into contact with, ranging from infectious organisms, sharp objects, chemicals from drugs as well as pollutants such as heavy metals and radiation.

The process of managing the waste should be done carefully so as to ensure minimum or no contamination or injury to health workers, clients and more so members of the community where the waste is to be disposed off.  Poor handling of hospital waste has been documented to cause epidemics and serious injuries and burns.

Stages of Waste Management
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The management of waste has the following stages.
Waste Generation
Waste generation refers to the origin of waste.  It is advisable to generate as little waste as possible. This can be achieved through re-use or re-cycling of the waste where possible. 
Waste Storage
After generation, the waste has to be stored in a container where it accumulates while awaiting collection and then disposal.  At this stage it is essential to segregate waste into hazardous versus non hazardous or incinerable versus non incinerable, or sharps and non sharp wastes.  These categories will be discussed below.  The sorting of waste at the storage level ensures that waste is handled and disposed off correctly and as it should be.

Waste storage is done on at least two levels, that is, at the generation site (a small basket) and then at the health facility collection site.  Both sites should be guarded against people who scavenge, children and careless individuals since they can contaminate themselves and spread the infection to other members of the community.

Waste Transportation

Waste should be collected and transported in containers that will ensure there is no
spillage or overflow.  The containers should be covered appropriately and the transporters should be aware of the type of waste they are handling.

Waste Disposal
Waste disposal can be done in various ways, depending on the type of waste.  Some waste can be:
· Composted, for example, organic food stuff from kitchen
· Burnt, for example, papers and dust from low risk environment

· Incinerated, for example hazardous waste such as gauze, medical bottles, syringes and needles.

· Buried, for example, the placenta and organic tissues such as limbs and other parts of the body.

· Washed away into sewer system e.g. drug remnants.
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	Make a list of the methods of waste disposal you use at your work set up. Are they effective? Why?




Waste Categories

For effective management of hospital waste, it has to be categorised.  Most institutions categorise it s follows:
· Hazardous waste 

· Clinical non hazardous waste

· General waste.
Depending on the health facility policy, these wastes are colour coded red, black and green respectively. 
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	Do you have any colour codes in your facility? Do you think it is important to colour code your waste? Why?




Hazardous Waste

This is waste that comes into contact with blood, body fluids or tissues. It is considered highly infectious.  Hazardous waste can be further subdivided inot: sharps, solids, placenta, and liquids.


Sharps 
Sharps such as needles, syringes, surgical blades and sutures, among others, should be put into a puncture-proof container with a very small hole.   This container should never be filled more then three quarters.  It should then be taken for incineration.  In case it is not possible to incinerate the waste, it is advisable to pour some 0.5% Jik into the container before closing it tight for disposal, as it is believed that this would protect the members of the community who may come into contact with this waste.
Solids 
These include used gauze, other dressing materials, body organs and tissues among others. These ones should be taken for burial at a designated site. 
Placenta 
The placenta should be thrown into a placenta pit or macerated.
Liquids 
Liquids such as blood, pus, other body fluids, meconuim, and faecal matter, drug remnants, etc. can be washed down the sluice sink avoiding splash.  Then disinfect the sink with 0.5 % chlorine solution.

Clinical Waste

Clinical wastes include general wastes that have come into contact with the patients and are suspected to be contaminated such as tissue papers, serviettes, food remnants, contaminated pieces of clothes, cotton woo, etc. these are wrapped well in a black container and disposed off at the dumping site.

General Waste 

General waste Includes the waste from low risk environment such as  waiting rooms, offices and the hospital compound that are considered non infectious. 
From among the general waste, organic wastes can be separated at the collection site and used for composting as manure or for domestic animal feeds.  Papers can be sent /sold for recycling.  The remaining waste can be disposed off at the general dump site.

Effective waste disposal is essential for the prevention of infections and the protection of the general community at large. Well-labelled containers or disposal bags that are colour-coded will ensure safety of all.

Now you have completed the environmental care part of ICP.  We shall next consider the patient who is a source of contamination and therefore needs to be kept in isolation.

Section 4: ISOLATION

Isolation refers to the deliberate measures that are instituted so that the barrier of micro-organisms’ transmission between the patient suffering from a highly contagious disease and other individuals is strengthened.

Based on the route of transmission and the type of disease, there are various ways of isolating a case so as to prevent the contamination of other persons.

However, there are several general points that you need to note when considering the isolation of a patient:
· Define the cases to be isolated clearly

· Notify all health care workers of the cases for isolation

· Designate an isolated room for this purpose

· Ensure all the cases for isolation are admitted in this room/ward.

· Designate members of staff to care for the patients

· The designated health workers have to be cautioned to put on protective devices when handling the isolated cases, that is, gloves, gowns or aprons, goggles, shoes covers, etc. 

· These devices should be kept within an environment that is also isolated.

· Equipment such as thermometers, stethoscopes, blood pressure machines, etc should be designated for these patients and not mixed with the rest.

· Cleaning equipment such as dusters, mops, brushes should also not be mixed.

· Once the patient leaves the ward, the mattress, bed and lockers should be carbolized with a disinfectant.

· Visitors to the ward should be minimised and if they enter to see a patient, they should wear protective clothing like any other health worker in the ward.

While these are general points to note, in addition, each specific disease has its own specific precautions that you should be aware of depending on the area or region you work in.
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	Make a list of diseases marked for isolation in your institution.  Write the specific precautions for each illness on your list.  Does your institution have a policy on this?  Prepare one if none exists.




Now you have completed most of the content for this unit.  But there is a section that you need to note that consolidates all that we have discussed so far. This is the IPC Committee in your institution.

Section 5: INFECTION CONTROL COMMITTEE 
Every health institution should have an Infection Control Committee, no matter how small the institution is. 

Purpose of the Infection Control Committee
The ICP Committee is responsible for overlooking all the IPC activities in the hospital for effective and efficient practices.

Members of the IPC Committee

The membership varies, depending on the size of the institution.  However, the basic members would include;

· Medical doctor or clinical officer where applicable

· Nurse 

· Laboratory staff

· House keeper (where applicable)

The Activities of the IPC Committee

The committee ensures that :
· There are policies and guidelines on all IPC activities and procedures

· These policies and guidelines are followed/practised

· Take corrective actions when there is a break in the infection chain

· Organise continuous education for members of staff and the community on ICP

· Conduct applied research on issues related to IPC

· Organise materials and posters for display in the institution in relation to ICP practices 

· Keep records of the meetings and give feedbacks on progress to the rest of the health care workers.
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	· Do you have an IPC committee in your institution?

· Do you think it is necessary to have one? Why?

· If there is none, ensure you start one and practise its activities as stipulated above.




You have now come to the end of this Unit.  I hope you enjoyed it well enough to learn all that it contains. There are a few questions that will enable you to know if you have comprehended the content of Unit 2.
Self Test 
1. Explain how to wash the hands before a surgical procedure.
2. Describe:
· the appropriate personal protective equipment to use and why?

· how you should decontaminate your instruments and why?

· how you should clean the instruments and why?

· how you should disinfect the instruments and why?

· how you should sterilise instruments and why?

· how you should dispose of hospital wastes and why?

· how to isolate patients with contagious diseases and why?

· how an IPC committee should operate and why?
3. Describe what the following terms mean:
· Microorganisms

· Hand hygiene

· Protective clothing

· House keeping

5. What is the significance of applying infection control procedures?
You have now come to the end of this unit. You can go back to the objectives and see if you have achieved them.  If you have achieved the objectives, you are then ready to do your tutor marked assignment. Good luck!  
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COMMUNICABLE DISEASES COURSE 

Tutor Marked Assignment

Unit 2: Infection Prevention & Control
Instructions: Answer all the questions in this assignment. 
1. Explain the difference between infection control and infection prevention.
  …………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

2. What is the difference between disinfection and sterilisation?
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

3. Place the following items and surfaces in the appropriate box below in relation to their potential for transmitting infections:  walls, floors, surgical instruments, ceilings, furniture, sinks and drains, intrauterine devices, vascular catheters.

	High risk 
	Low risk

	
	


4. State any six principles of infection prevention and control.

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

5. When is it most appropriate to do Hygienic hand washing? (Please encircle the correct choice).
a) Before handling food, eating and feeding patients/clients

b) After visiting the toilet

c) Before and after nursing the patient

d) Before and after touching wounds or urethral catheters
6. Describe what factors you would consider when selecting the most appropriate protective clothing / device.
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

7. Using a clearly labelled diagram, illustrate how you would go about processing instruments to make them safe for use.

8. Describe the procedure for cleaning soiled instruments.
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………………………

9. Which of the following agents will not corrode your instruments? (Please encircle all choices that are applicable).
a) Gluteraldehide 2%

b) Peroxygen compound 3-6 %

c) Clear soluble phenolics 1-2 %

d) Quaternary ammonia compounds – 0.5 %

e) Peracetic acid 0.2 -0.35%
10. Describe the different types of hazardous wastes.

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

11. Explain what factors you would consider when isolating a patient with a highly contagious disease.

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

12. If your in charge requested you to write a proposal on setting up an Infection Prevention and Control Committee in your institution, what would you write in relation to the following?
a. Its Purpose

b. Its Members

c. Its activities.
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
Congratulations! You have now come to the end of this unit. Remember to indicate your Student  Number, names and address before sending the assignment.  Once you complete this assignment, post or bring it in person to AMREF Training Centre.  We will mark it and return it to you with comments.
Our address is:

AMREF Distance Education Project

P O Box 27691-00506

Nairobi, Kenya

Email: amreftraining@amrefhq.org

A course on Communicable Diseases (by distance learning)

In this series:
Unit 1:

Introduction to Communicable Diseases 

Unit 2: 

Principles of Infections Prevention and Control 

Unit 3:

Travel Medicine in Relation to Communicable Diseases  

Unit 4:

Immunization 

Unit 5:  

Contact Diseases

Unit 6:   
Sexually Transmitted Diseases 

Unit 7: 

HIV/AIDS 

Unit 8: 

Vector Borne Diseases 

Unit 9:
Malaria

Unit 10:  
Emerging and Re-emerging Diseases 
Unit 11:

Diseases Caused by Faecal-oral Contamination

Unit 12:

Helminthic Diseases 

Unit 13:
Acute Respiratory Infections 

Unit 14:

Bacterial and Fungal Meningitis 
Unit 15:

Tuberculosis and Leprosy 

Unit 16:

Diseases of Contact with Animals or Animal Products 

Do you know what is meant by the terminology we are now going to define? Try to give your own definition on a piece of paper, and then compare what you have written with the definitions given below.














As a health worker, do you know when to apply the above described approaches of infection prevention and control?














Take Note


The level of decontamination should be such that there is no risk of infection when using the equipment.  The choice of the method is dependent on a number of factors, including type of materials or objects, number and type of organisms involved and risk of infection to the patient, staff and community.








Take Note


What about you?  


Always remember to decontaminate your hands when you need to!














As a health worker, have you ever wondered why you should put gloves on?


When you should put gloves? 


Which types of gloves? 








What is the purpose of Infection prevention and control?  Compare your answer to the discussion below.





Take Note


Gloves are not a substitute for hand washing.


Neither powdered gloves nor polythene gloves should be used in healthcare activities.








Take Note


Manual cleaning should be performed with extreme care and only if no other method or device is available. 





It is more efficient and safer to use an automated and validated method, for example, an automated washer-disinfector or ultrasonic bath.











Take Note


Effective cleaning will ensure reduced micro-organisms and hence effective disinfection and or sterilisation.








Are you familiar with the decontamination procedure? You probably practice it, but do you always ensure 0.5% concentration?  Do you completely immerse the instruments for 10 minutes?





DECONTAMINATION


Soak in 0.5% chlorine solution


For 10 minutes





THOROUGHLY WASH AND RINSE


Wear gloves, guard against injury from sharp objects





Preferred method





Acceptable methods





Boiled





Lid on


20 minutes





Chemical





Soak


20 minutes





Dry heat





170 oC


60 minutes





Autoclave


106 kpa pressure


(15 lbs. /in2)


121 oC(250oF)


20 min. unwrapped


30 min. wrapped





HIGH-LEVEL


DISINFECTION


(HLD)





STERILISATION





Cool


Ready for use


Wrapped sterile packs can be stored for up to one week. Unwrapped items should be stored in a sterile or HLD container with a tight lid or used immediately








Lid on


20 minutes





Do you remember what 	decontamination is? If yes, congratulations, but if not, revise the section on definition of terms.

















How well do we ensure that our environment is safe for our patients, their relatives and our fellow workmates?











As a health worker, what do you understand by the term hand hygiene?








Take Note


Often times hand washing facilities are inaccessible. The administrator should ensure they are available as described below.








Can you re-use gloves that have been sterilised?








What is disinfection?


Name two methods by which instruments can be disinfected?








Take Note


Organic matter such as serum, blood, pus or faecal material, interfere with the antimicrobial efficiency of either method.  The larger the number of microbes present, the longer it takes to disinfect.  Hence, scrupulous cleaning before disinfection is of great importance.








Take Note


You can store the equipment for up to one week.  Avoid contamination of equipment before use.








Take Note


Alcohol and iodophors are not effective against some viruses and pseudomonas species and hence should only be used when other HDL chemicals are unavailable.





WHO (1989) does not recommend the use of hydrogen peroxide in tropical environments because of its instability in the presence of heat and light. 











Take Note


When there are spills on the floor, clean them immediately with 0.5% chlorine solution.  Remember, you should always wear gloves when cleaning or dusting surfaces at a health service delivery point.  If the spills are over a large area, wearing your gloves, flood the area with 0.5% chlorine solution then clean the area with detergent and water.

















List the stages of waste management that you know of, and then compare with the following content.








Take Note


This is only one way of handling hospital waste. There are several other methods that are still applicable and relevant depending on your situation.
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