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2014

1981



What is an Infectious Disease? 
Infectious diseases are the invasion of a host by a microorganism 

(Also known as transmissible or communicable disease) 



Agent Host

Environment

• Age
• Sex
• Genotype
• Behaviour
• Nutritional status
• Health status

• Infectivity
• Pathogenicity
• Virulence
• Immunogenicity
• Antigenic stability
• Survival 

• Weather
• Housing
• Geography
• Occupational setting
• Air quality
• Food

Causal of Diseases
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COMMON TERMS FOR INFECTIOUS DISEASES
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• e.g: Chicken pox
– an infectious disease caused by the varicella-zoster virus 
– the latent period for chicken pox is shorter than the incubation period, so 

a child with chicken pox becomes infectious to others before developing 
symptoms
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• Other examples?
– HIV (AIDS)

• latent period relatively short
• infectious period occurs (many years) before the onset of symptoms
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1. Controlling or 
eliminating agent at 
source of 
transmission

2. Protecting portals of 
entry

3. Increasing host's 
defenses

Public Health Interventions for 
Controlling Infectious Diseases



Reduce or destroy 
microbes 

(hand washing, 
sterilization)
Surveillance
Treat cases 

(antimicrobials)

Isolate infected 
patients/ Infected hosp 

staff relieved from 
clinical duties.

Treatment of carriers
Culling of animal 

reservoirs

Cover mouth & nose    
when coughing

Screen blood donors
Use of condoms

Use of gloves – cover 
exuding wounds

Vector control
Safe water supply
Sanitary sewage 

disposal

Protective equipment ; 
masks, gloves,  goggles

Other mechanism of 
protection - use of 

mosquito repellants, 
bed nets, shoes

Increasing general 
resistance Improving 

nutritional status
Immunization

Others ; 
Chemoprophylaxis –

malaria tablets, 
antibiotics

Health education –
personal hygiene, 

screening
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Reservoir

Agent

Portal of Exit

Mode of Transmission

Susceptible Host

Portal of Entry

Chain of Infections 



Microorganisms 

• Not all micro-organisms cause disease

• Many are beneficial: 
– Keep skin healthy – eg. Staphylococcus epidermidis 
– Keep digestive tract healthy – eg. Bacteroides species 



Examples of Infectious Diseases 



Common Occupational Infections in 
Healthcare Settings

• Hepatitis A, B and C, and Human Immunodeficiency Virus (HIV - which can 
develop into AIDS).

• Other infections from patients in medical care and from people in 
institutions or schools - for example enteric infections, ringworm, scabies, 
etc.

• Brucellosis, leptospirosis and Q fever and other animal infections 
(zoonoses) caught from faecal matter, urine and materials found in animal 
handling facilities, or handling of animals and birds.

• Legionella infections, in a fine mist spray in the air, in and around the 
cooling units of air-conditioning plant, and in potting mixtures.

• Cytomegalovirus and rubella-causing antenatal infections, in schools and 
childcare settings.

• Tuberculosis
• Avian flu - as yet this is not easily transferred from birds to humans, 

however there is a fear of a world-wide pandemic if this were to occur.



Bloodborne Pathogens
• Human Immunodeficiency Virus (HIV)
– HIV is the virus that leads to AIDS
– HIV affects the body’s immune system
– HIV does not survive well outside the body
– Estimated >1.1 million people living with HIV
– Infected for life

Single, red-colored H9-T cell infected by numerous mustard-colored HIV 
particles which are attached to the cell’s surface membrane. Source: NIAID.



Bloodborne Pathogens
• Other bloodborne diseases
– Caused by viruses or bacteria
– Circulate in blood at some phase; capable of being 

transmitted 

Source: CDC / C.Goldsmith

Zika Virus (left) and Ebola Virus 
(right) can be spread to 
workers through contaminated 
blood or infectious body fluids. 

Source: CDC / F. Murphy



Bloodborne Pathogens
• Examples
– Hepatitis D (HDV)
– Syphilis
– Malaria
– Babesiosis
– Brucellosis
– Leptospirosis
– Arboviral Infections

– Relapsing fever
– Creutzfeldt-Jakob 

Disease
– Human T-Lymphotropic 

Virus Type I
– Viral Hemorrahagic Fever



Microorganisms and Disease 
Different micro-organisms can produce the same disease. 

For example: meningitis (inflammation of the membranes that 
surround the brain and spinal cord) can be caused by viruses, 
bacteria, fungi, parasites, including: 

• Haemophilus influenzae (bacteria) 
• Neisseria meningitidis (bacteria) 
• Escherichia coli (bacteria) 
• Cryptococcus neoformans (yeast) 
• Morbillivirus (virus) 
• NSAIDS (drug therapy) …more 



Microorganisms and Disease 
Multi-resistant organisms are significant in today’s health 
care system. 



What are the health effects of 
exposure to infectious diseases?

• The health effects of infectious disease can be very serious. Some are life 
threatening, some are not. Some are treatable, some are not. Some can 
lead to permanent damage, while others can be treated successfully. 
Many infectious diseases share symptoms such as fever, diarrhoea, 
muscular pains, and rashes. Certain infectious diseases can cause serious 
damage to (for example):

• The liver (eg hepatitis, Q fever)
• The lungs (eg tuberculosis, legionnaires disease)
• The eyes
• The kidneys (eg leptospirosis)
• The foetus (eg rubella, cytomegalovirus CMV)



Source Infection Occupations at Risk
Directly Incidentally

Isolation/study of pathogens Various Lab and health services 
workers

Human tissue and body 
fluids

Hepatitis, tuberculosis, 
enteric infections, HIV 
infection, Children's diseases 
such as rubella, 
cytomegalovirus (CMV), 
chicken pox, mumps

Health care workers, 
accident and emergency 
service workers, children's 
services workers, mortuary 
workers, sex industry 
workers

teachers, institution staff, 
cleaners of all types, security 
staff, first aiders, people 
involved in accidents

Animals, animal products Anthrax, avian flu, 
brucellosis, Q Fever, 
leptospirosis, chlamydial 
infections (psittacosis), 
salmonellosis, rabies, orf, 
toxoplasmosis, bat lyssavirus

Animal/bird handlers, 
wildlife officers, vets, 
abattoir workers, processors 
of animal products

Agricultural workers

Ticks Lyme disease Game keepers, shepherds Timber workers

Soil Salmonellosis, shigellosis, 
hepatitis A, leptospirosis
Tetanus and other clostridial 
infections

Sewerage and water workers
Agricultural and construction 
workers, gardeners

Contaminated aerosols Legionnaires disease Air conditioning 
maintenance workers

Officer workers, other 
maintenance workers

Examples of occupationally acquired diseases, their sources and workers at risk.
From Hazards at Work - TUC Guide to Health and Safety





Risk of Exposure
Contamination sources:
• Blood
• Other potentially infectious 

materials (OPIM)
– Human body fluids
– Any unfixed tissue or organ from human
– Cultures, culture mediums, or other solutions
– Experimental animal blood, tissues, or organs infected 

with HIV or HBV

Source: OSHA



Risk of Exposure
Spread of bloodborne pathogens occurs 
through:
• Direct contact
• Indirect contact
• Respiratory transmission
• Vector-borne transmission

Source: NIOSH



Risk of Exposure
How exposure occurs:
• Needlesticks
• Cuts from other 

contaminated sharps
• Contact of mucous 

membrane or broken skin 
with contaminated blood or 
OPIM

Source: OSHA DTE



Risk of Exposure
Occupational exposures:
• Occupations at risk
– First responders
– Housekeeping personnel 

in some industries
– Nurses and other 

healthcare personnel
• CDC estimates 5.6 million workers in healthcare 

and related occupations are at risk
• All occupational exposure to blood  places workers 

at risk

Source: OSHA



Risk of Exposure

The figure on left shows percent of occupational groups of healthcare workers exposed to blood or body fluids, with nurses (44%), physicians (28%), and technicians (15%) accounting for most of the 
incidents. The figure on the right shows healthcare work locations where exposures occurred, with inpatient facilities, such as the medical or surgical ward (20%) and intensive care unit (13%), and operating 
rooms (25%) accounting for the majority of exposure sites. Source: CDC  (2008)



How Are We Protected?

• Intact healthy skin and mucous membranes with 
beneficial bacteria and natural anti-microbial 
substances 

• Anti-microbial substances in bodily fluids 
• Airways (cilia) 
• Digestive system (acids and alkalis) 
• Immune system 



What is the policy?

e.g. Guidelines on 
Occupational Exposures to
HIV, Hepatitis B & Hepatitis C, 
and recommendations for 
post exposure prophylaxis (2007). 
Ministry of Health, Malaysia



e.g. 
Practical Guidelines for Infection 
Control in Health Care Facilities. 
(2004). WHO WPRO, Manila.



Control measures to manage HCWs exposed to 
or infected with disease 

• 1. Assessment of the incident: 
– The method of transmission Type of exposure

Use of PPE
Compliance with precautions 

• 2. Assessment of the source of exposure: 
– Communicability Diagnosis of infection 

• 3. Assessment of the HCW exposed to or infected 
with disease: 
– Determining immune status of HCW Diagnosis of infection 



Management of HCWs exposed to 
or infected with disease 

• Post-exposure prophylaxis
• Treatment of infected HCW
• Counseling
• Work restriction/reassignment/return to work
• Tracing close contacts 
• Assessing worker for fitness to work 



When Exposure Occurs
Exposure incident:
• Specific eye, mouth, or 

other mucous membrane, 
non-intact skin, parenteral 
contact with blood or OPIM 
that results from the 
performance of an 
employee’s duties.

Source: CDC



When Exposure Occurs

• Immediate actions
– Wash exposed area with soap and water
– Flush splashes to nose, mouth, or skin with water
– Irrigate eyes with water and saline 

Source: OSHA



Blood & Bodily Fluid Exposure 
ACTIONS 
• Withdraw immediately from the case / procedure 
• Attend to appropriate first aid: 
• Needlestick/other sharp – bleed, wash with soap and water 
• Mucous membrane – flush with normal saline or water 
• Non-intact skin – wash affected area with soap & water or 

antiseptic if no soap & water available 
• Intact skin – wash area well with soap & water 
• Report the incident to the superior 
• IDCo undertakes a risk assessment 

– Negligible risk – probable follow-up with GP 
– Low or high risk – will advise staff member to attend an ED to 

be admitted and assessed +/- bloods & post exposure treatment 



When Exposure Occurs

• Report exposure immediately
• Direct employee to healthcare professional for 

treatment



• Confidential medical evaluation and follow-up
– Route(s) of exposure and circumstances
– Source individual
– Collect/test blood for HBV and HIV serological status
– Post exposure prophylaxis 

(when medically indicated)
– Counseling
– Evaluation

When Exposure Occurs



Employer’s responsibilities:
• Perform hazard assessment
• Identify and provide appropriate PPE to 

employee at no cost
• Train employees on use and care
• Maintain/replace PPE
• Review, update, evaluate PPE program

Controlling Exposures



Controlling Exposures

Engineering and work practice controls:
• Safer medical devices
• Sharps disposal containers
• Hand hygiene

Source: OSHA DTE Source: NIOSHSource: NIOSH



Recommendations and Reports

4 MMWR / November 25, 2011 / Vol. 60 / No. 7

training period and can vary throughout a person’s career (1). 
Depending on the tasks performed, health-care or public 
safety personnel might be at risk for HBV exposure; in 
addition, personnel providing care and assistance to persons 
in outpatient settings and those residing in long-term–care 
facilities (e.g., assisted living) might be at risk for acquiring or 
facilitating transmission of HBV infection when they perform 
procedures that expose them to blood (e.g., assisted blood-
glucose monitoring and wound care) (32–34).

A Federal Standard issued in December 1991 under 
the Occupational Safety and Health Act mandates that 
hepatitis B vaccine be made available at the employer’s expense 
to all health-care personnel who are exposed occupationally 
to blood or other potentially infectious materials (35). The 
Federal Standard defines occupational exposure as reasonably 
anticipated skin, eye, mucous membrane, or parenteral 
contact with blood or other potentially infectious materials 
that might result from the performance of an employee’s 
duties (35). Occupational Safety and Health Administration 

BOX. Summary of main changes* from 1997 Advisory Committee on Immunization Practices/Hospital (now Healthcare) Infection Control 
Practices Advisory Committee recommendations for immunization of health-care personnel (HCP)

Hepatitis B
t� )$1�BOE�USBJOFFT�JO�DFSUBJO�QPQVMBUJPOT�BU�IJHI�SJTL�GPS�DISPOJD�IFQBUJUJT�#�	F�H��UIPTF�CPSO�JO�DPVOUSJFT�XJUI�IJHI�BOE�

intermediate endemicity) should be tested for HBsAg and anti-HBc/anti-HBs to determine infection status.
Influenza
t� &NQIBTJT�UIBU�BMM�)$1�OPU�KVTU�UIPTF�XJUI�EJSFDU�QBUJFOU�DBSF�EVUJFT�TIPVME�SFDFJWF�BO�BOOVBM�JOGMVFO[B�WBDDJOBUJPO
t� $PNQSFIFOTJWF�QSPHSBNT�UP�JODSFBTF�WBDDJOF�DPWFSBHF�BNPOH�)$1�BSF�OFFEFE��JOGMVFO[B�WBDDJOBUJPO�SBUFT�BNPOH�)$1�

within facilities should be measured and reported regularly.
Measles, mumps, and rubella (MMR)
t� )JTUPSZ�PG�EJTFBTF�JT�OP�MPOHFS�DPOTJEFSFE�BEFRVBUF�QSFTVNQUJWF�FWJEFODF�PG�NFBTMFT�PS�NVNQT�JNNVOJUZ�GPS�)$1��

laboratory confirmation of disease was added as acceptable presumptive evidence of immunity. History of disease has 
never been considered adequate evidence of immunity for rubella.

t� 5IF�GPPUOPUFT�IBWF�CFFO�DIBOHFE�SFHBSEJOH�UIF�SFDPNNFOEBUJPOT�GPS�QFSTPOOFM�CPSO�CFGPSF������JO�SPVUJOF�BOE�
outbreak contexts. Specifically, guidance is provided for 2 doses of MMR for measles and mumps protection and 1 dose 
of MMR for rubella protection.

Pertussis
t� )$1�SFHBSEMFTT�PG�BHF�TIPVME�SFDFJWF�B�TJOHMF�EPTF�PG�5EBQ�BT�TPPO�BT�GFBTJCMF�JG�UIFZ�IBWF�OPU�QSFWJPVTMZ�SFDFJWFE�5EBQ�
t� 5IF�NJOJNBM�JOUFSWBM�XBT�SFNPWFE�BOE�5EBQ�DBO�OPX�CF�BENJOJTUFSFE�SFHBSEMFTT�PG�JOUFSWBM�TJODF�UIF�MBTU�UFUBOVT�PS�

diphtheria-containing vaccine.
t� )PTQJUBMT�BOE�BNCVMBUPSZ�DBSF�GBDJMJUJFT�TIPVME�QSPWJEF�5EBQ�GPS�)$1�BOE�VTF�BQQSPBDIFT�UIBU�NBYJNJ[F�WBDDJOBUJPO�SBUFT�
Varicella
Criteria for evidence of immunity to varicella were established. For HCP they include
t� XSJUUFO�EPDVNFOUBUJPO�XJUI���EPTFT�PG�WBDDJOF
t� MBCPSBUPSZ�FWJEFODF�PG�JNNVOJUZ�PS�MBCPSBUPSZ�DPOGJSNBUJPO�PG�EJTFBTF
t� EJBHOPTJT�PG�IJTUPSZ�PG�WBSJDFMMB�EJTFBTF�CZ�IFBMUI�DBSF�QSPWJEFS�PS�EJBHOPTJT�PG�IJTUPSZ�PG�IFSQFT�[PTUFS�CZ�IFBMUI�DBSF�

provider.
Meningococcal
t� )$1�XJUI�BOBUPNJD�PS�GVODUJPOBM�BTQMFOJB�PS�QFSTJTUFOU�DPNQMFNFOU�DPNQPOFOU�EFGJDJFODJFT�TIPVME�OPX�SFDFJWF�B�

2-dose series of meningococcal conjugate vaccine. HCP with HIV infection who are vaccinated should also receive a 2 
dose series.

t� 5IPTF�)$1�XIP�SFNBJO�JO�HSPVQT�BU�IJHI�SJTL�BSF�SFDPNNFOEFE�UP�CF�SFWBDDJOBUFE�FWFSZ���ZFBST�

Abbreviations: HBsAg = Hepatitis B surface antigen; anti-HBc = hepatitis B core antibody; anti-HBs = hepatitis B surface antibody; Tdap = tetanus toxoid, 
reduced diptheria toxoid and acellular pertussis vaccine; HIV = human immunodeficiency virus.
* Updated recommendations made since publication of the 1997 summary of recommendations (CDC Immunization of health-care workers: recommendations 

of the Advisory Committee on Immunization Practices [ACIP] and the Hospital Infection Control Practices Advisory Committee [HICPAC]. MMWR 
1997;46[No. RR-18]). 

Pearson, M. L., Bridges, C. B., & Harper, S. A. (2006). Influenza vaccination of health-care personnel; recommendations of the Healthcare Infection Control Practices Advisory 
Committee (HICPAC) and the Advisory Committee on Immunization Practices (ACIP).

Immunization Recommendations  for Healthcare Workers



Controlling Exposures
Hepatitis B vaccination:
• Offered to all potentially 

exposed employees
• Provided at no cost to 

employees (within 10 days to 
employees with occupational 
exposure)

• Declination form Source: OSHA DTE

No vaccinations for: 
• Hepatitis C
• HIV



Housekeeping:
• Written schedule for cleaning and 

decontamination
• Picking up broken glass
– Not picked up by hands
– Mechanical means only

Controlling Exposures

Source: OSHA DTE



Clean-up and decontamination:
• Wear protective gloves
• Use appropriate disinfectant 
• Clean and disinfect 

contaminated equipment 
and work surfaces

• Thoroughly wash up 
immediately after exposure

• Properly dispose of contaminated PPE, towels, 
rags, etc.

Controlling Exposures

Source: OSHA DTE



Aseptic Technique 
Protects the patient during invasive procedures.

• IV cannulation 
• Chest decompression 
• IM injections 
• intubation, surgical airways 
• wound dressings, indwelling catheters, PEG tubes 

Know your landmarks, don’t re-touch the area once 
clean 



Cleaning Schedule for Fleet & Equipment 

As required: 
• Bodily fluid spills 
• Visibly soiled areas 
• After infectious patients 
• Cleaning Schedule for Fleet & Equipment 

Every Case: 
• Change Linen 
• Check and clean visible soiling on stretcher and patient care area 
• Dispose all single use items 
• Process re-usable equipment 

Daily: 
• Cleaning of all ambulance surfaces 
• NB. This is currently being reviewed and is subject to change 



Linen Handling 
• Used linen is an infection risk. 
• Carefully remove used linen, 

folding the linen in on itself to 
prevent uniform contamination. 

• Avoid shaking the linen. 
• Dispose directly into an 

appropriate bag. 
• Wet linen should be double-

bagged. 



Equipment Reprocessing 
SINGLE USE ONLY must be discarded 



Environmental Cleaning 
Equipment cleaning is not 
sterilisation, it is removal of 
organic debris and many 
pathogens using detergent and 
water. 

Cleaning sponges and cloths must 
be changed often. 

Mops and buckets should be 
cleaned & stored dry. 



Controlling Exposures
• Regulated waste disposal: 
– Dispose of regulated waste in 

closable, leak-proof red or 
biohazard labeled bags or 
containers

– Dispose of contaminated 
sharps in closable, puncture-
resistant, leak-proof, red or

Source: OSHA DTE



Waste disposal

• According to 
colour coding 
and labelling

• Clinical waste, 
radioactive 
waste, general 
waste, cytotoxic 
waste. 



Safe Handling of Sharps 
It is important that paramedics are aware of the inherent risk of injury 
associated with the use of sharps such as needles, scalpels and lancets. 

When handling sharps the following principles apply: 
• the person using the sharp is responsible for its safe disposal 
• dispose of the sharp immediately following its use and at the point of care 
• dispose of all sharps in designated puncture resistant containers that 

conform to relevant local standards 
• dispose of sharps disposal containers when they are ¾ full or reach the 

specified fill line, seal appropriately and place in the clinical waste bin 
• never pass sharps by hand between health care workers 
• never recap used needles 
• never bend, break or otherwise manipulate by hand a needle from a 

syringe 
• never discard excess syringe fluid into mobile sharps container (potential 

for eye exposure) 



Clinical Waste Disposal 



Controlling Exposures
Training:
• Who

– All employees with 
occupational exposure to blood 
or other potentially infectious 
material (OPIM) 

– Employees who are trained in first 
aid and CPR 

• No cost; during working hours
• When

– Initial assignment
– Annually; or with new/modified 

tasks

Source: OSHA DTE



Education of HCWs 

• Prevention and management of exposure to 
and infection with disease 

• Universal and additional precautions 
• Action recommended following potential 

exposure 
• The consequences of non-compliance 



Education on: 
Standard precautions…
Vital when working in health care!

• Immunisations 
• Hand hygiene 
• Standard and additional precautions 
• PPE 
• Cleaning and reprocessing of 

equipment 
• Waste disposal (medical, sharps, linen) 
• Good personal hygiene (uniform) 



Additional Precautions: 
Transmission Based Precautions 

• In some cases, standard precautions are not enough to 
prevent infection transmission and… 

• TRANSMISSION BASED PRECAUTIONS are required 



Additional Precautions: 
Transmission Based Precautions 

Address the different ways in which organisms are 
transmitted: 
• Airborne – TB, measles, chickenpox 
• Droplet – influenza, rubella, pertussis, meningococcal, 

norovirus 
• Contact – multi-resistant organisms, gastroenteritis, 

clostridium difficile, hepatitis A 

Should be tailored to the particular infection and mode 
of transmission (includes the potential addition of 
masks, and gowns) 



e.g. 
Case Definitions for Infectious 
Diseases in Malaysia (2017). 
Disease Control Division, 
MOH, Malaysia



Personal Hygiene 

• A clean uniform is important 

• Respiratory hygiene and cough etiquette 



Hand Hygiene

• Good hand hygiene is THE single most important step 
in preventing healthcare acquired infections. 

• Health care workers only perform hand hygiene 40% 
of the times when it is required (CDC, 2009). 

• We have around 460,000,000,000 bacteria on our 
hands right now… 



WHO 5 Moments for Hand Hygiene

Other related issues: 
• Finger nails & 

jewellery 
• Wearing of gloves 

does NOT negate the 
need to perform 
hand hygiene before 
and after use 



Controlling Exposures
PPE examples:
• Gloves 
• Masks
• Aprons/Gowns
• Face shields
• Mouthpieces
• Safety glasses

• Removal and dispose 
PPE appropriately



• PPE selection
– Safe design and 

construction
– Fit comfortably

• Required PPE training
– When it is necessary
– What kind is necessary
– Proper donning, adjusting, wearing, doffing
– Limitations
– Proper care, maintenance, useful life, disposal

Controlling Exposures

Source: CDC 



The training program shall contain at a minimum the following 
elements:

1. An accessible copy of the regulatory text of this standard and an explanation of its contents;

2. A general explanation of the epidemiology and symptoms of bloodborne diseases;

3. An explanation of the modes of transmission of bloodborne pathogens;

4. n explanation of the employer's exposure control plan and the means by which the employee can 
obtain a copy of the written plan;

5. An explanation of the appropriate methods for recognizing tasks and other activities that may involve 
exposure to blood and other potentially infectious materials;

6. An explanation of the use and limitations of methods that will prevent or reduce exposure including 
appropriate engineering controls, work practices, and personal protective equipment;

7. Information on the types, proper use, location, removal, handling, decontamination and disposal of 
personal protective equipment;

8. An explanation of the basis for selection of personal protective equipment;

9. Information on the hepatitis B vaccine, including information on its efficacy, safety, method of 
administration, the benefits of being vaccinated, and that the vaccine and vaccination will be offered 
free of charge;

10. Information on the appropriate actions to take and persons to contact in an emergency involving 
blood or other potentially infectious materials;

11. An explanation of the procedure to follow if an exposure incident occurs, including the method of 
reporting the incident and the medical follow-up that will be made available;

12. Information on the post-exposure evaluation and follow-up that the employer is required to provide 
for the employee following an exposure incident;

13. Explanation of the signs and labels and/or color coding required by paragraph (g)(1); and

14. An opportunity for interactive questions and answers with the person conducting the training session.



Tuberculosis SOPs for campus
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