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Community Medicine

This is a review file containing only the important points
regarding the community medicine, it is for revision and
should not be used alone.

Good luck....
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Introduction to community medicine

Community medicine
e A branch of medicine that is concerned with the health of the members of a community, municipality or
region.
e It’s often considered synonymous with preventive and social medicine, public health, and community
health.
e All these shares common ground, i.e. prevention of disease and promotion of health
Preventive medicine
e  Focus on the health of individuals, communities and defined population
e It's goal is to protect, promote, and maintain health, well-being and to prevent disease, disability, and
health
Public health
Public health and general preventive medicine focus on promoting health preventing disease and managing
the health of communities and defined populations. These practitioners combine population based -public
health skills with knowledge of primary, secondary and tertiary prevention. Public health is a combination of
scientific discipline (e.g. Epidemiology biostatistics, demography) And skills and strategies (e.g. epidemiological
investigation, planning and management)
Three core of public health functions
1. Assessment:
Assessment & monitoring of the health of communities and populations
2. Policy development:
Development of policies to solve local and national health problems
3. Assurance:
To assure access to appropriate and cost-effective care
The 10 essential public health services
1. Monitor health status to identify community health problems
Diagnose and investigate health problems and health hazards in the community
Inform, educate, and empower people about health issues.
Mobilize community partnerships to identify and solve health problems
Develop policies and plans that support individual and community health efforts
Enforce laws and regulations that protect health and ensure safety
Link people to needed personal health services and assure the provision of health care when  otherwise
unavailable
8. Assure a competent public health and personal health care workforce
9. Evaluate effectiveness, accessibility, and quality of personal and population-based health services
10. Research for new insights and innovative solutions to health problems

Noubkown

Sub-specialties of public health
e Epidemiology
e  Biostatistics
e Demography
e Communicable disease

Who is responsible for conducting Community health services?
Ministry of Health

Public health institutes/school/university/hospitals
Other governmental agencies

Community participation
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Terminology in public health

Defining Health:

“a state of complete physical, mental and social well-being and not merely an absence of

disease or infirmity “ WHO

Multi-factorial:

It is believed that diseases occur due to the interaction of biological, social, environmental,
psychological, genetic and economic factors, thus the cause of diseases is multi-factorial

Defining disease:

eSimplest definition: “Any deviation from normal functioning or state

of complete physical and mental well-being”

eDisease is better explained on a spectrum: i.e. carrier state, subclinical, clinical, severe...etc.
Distinguishing disease from illness and sickness:

-lliness:

“the individual’s perception and behavior in response to the presence of disease, and the disease’s impact on the
psychological environment”

-Sickness:

“A state of social dysfunction; the role that one assumes when he/she is ill”

Risk Factor:

A risk factor is an attribute or determinant that is significantly associated with the development of a disease. We
are interested in risk factors because if we can change theme the occurrence of the disease will decrease.
Risk Group:

A group of the population that have certain characteristics that make them at greater risk for

developing a certain disease compared to the rest of the population.

Targeting these groups in the prevention and control of diseases is known as “The risk approach”
Epidemiology:

The study of the Distribution and determinants of health-related states or events in specified
populations, and the application of this study to the control of health, this encompasses studying disease
frequency, its distribution and determinants

Disease frequency:

The frequency of disease, disability or mortality are often expressed in the form of measurements

These could be:

eNumber of health events

*Proportions (e.g. prevalence)

eRates (e.g. incidence, mortality rate, birth rate)

eRatio (e.g. maternal mortality ratio)

Comparing these measurements between populations can give clues about disease etiology

What is meant by Distribution?

-Diseases occur in patterns in communities.

-It is important to study the distribution patterns in different subgroups in the population to get clues about
causative (or risk) factors.

Distribution of the patterns is studied by person, place and time.

Determinants of Health:

These are a range of personal, social, economic and environmental factors that determine the

health status of individuals or populations.

Personal or proximal determinants of health include: Age, sex, genetic factors and life style factors.

Basic terminology related to studying communicable diseases:



e Infection:
The entry and development or multiplication of an infectious agent in the body of man or animals.
Infections do not always cause illness.
Levels of infection:
1-Colonization 2-Subclinical (unapparent) 3-Latent infection 4-Clinical (manifest)
e Reservoir:
The reservoir (host) of an infective agent is the habitat in which an infectious agent normally lives, grows,
and multiplies in.
e Incubation period:
The time interval from exposure to an infectious agent to the onset of symptoms of an infectious disease.
Difference between the terms “Communicable Disease” and “Infectious Disease”:
e Communicable disease:
A disease due to a specific infectious agent or its toxic products capable
of being directly or indirectly transmitted from man to man, animal to animal, or from the
environment (through air, dust, soil, water, food, etc.) to man or animal.
e Infectious disease:
A clinically manifest disease of man or animals resulting from an infection.

A disease that is transmitted through contact.

Communicable period:

The time during which an infectious agent may be transmitted directly or indirectly from an infected person to
another person or animal.

Contamination:

The presence of an infectious agent on a body surface; also, on or in clothes, beddings, toys, surgical instruments
or dressings, or other inanimate articles or substances including water, milk and food.

Infestation:

The lodgment, development and reproduction of arthropods on the surface of the body or in the clothing.

The constant presence of usual prevalence of a disease in a given geographic area or population group.

The sudden increase in the number of cases for a certain disease above what is normally expected in that
population.

When an epidemic spread over several countries usually affecting a large number of people or around the world.

It is an epidemic that occurs in a limited geographic area (e.g. an institution, a home facility, a neighborhood, a
village...). i.e. a localized epidemic

Sporadic

The cases occur irregularly, haphazardly from time to time, and generally infrequently cases are so few and
separated widely in space and time that they show little or no connection with each other, nor a recognizable
common source of infection.

Zoonotic disease (zoonosis):

An infection or infectious disease transmissible under natural conditions from vertebrate animals to man, such as
(brucellosis and rabies)

Nosocomial infection:

An infection originating in a patient while in a hospital or other health care facility.

Difference between sterilization and disinfection:

Disinfection:



Thermal or chemical destruction of pathogen and other types of microorganisms

Sterilization:

A validated process used to render a product free of all forms of viable microorganisms including bacterial spores.

Carrier:

A person or animal that harbors the infectious agent for a disease and can transmit it to others but does not

demonstrate signs of the disease.
Virulence:

The ability of an infectious agent to cause severe disease, measured as the proportion of persons with the disease

who become severely ill or die.
Point source epidemic:

Where exposure to disease agent is brief and essentially simultaneous.

Morbidity

Mortality

Definition

Morbidity refers to the state of
being diseased or unhealthy within
a population.

Mortality is the term used for the
number of people who died within
a population.

Demographic reference

Morbidity refers to an incidence of
ill health in a population.

Mortality refers to the incidence of
death or the number of deaths in a
population.

Types of data

Data is collected according to the
disease type, gender age, area.

The mortality rate can be
distinguished into crude death
rate; perinatal mortality rate; the
maternal mortality rate; infant
mortality rate; child mortality rate;
standardized mortality rate; and
age-specific mortality rate.

indicators

¢ Incidence & Prevalence
 Notification Rates

¢ Attendance Rates at hospitals,
etc

¢ Admission, readmission and
discharge rates

¢ Duration of hospital stay

e Spells of sickness

¢ Crude Death Rate

e Expectation of Life

¢ Infant Mortality Rate

¢ Child Mortality Rate

¢ Under-5 proportionate mortality
rate

¢ Maternal Mortality Rate

¢ Proportional Mortality Rate

* Disease-specific Mortality Rate




Natural history of disease

Theories of Disease Causation
Germ theory:
It states that every human disease is caused by a microbe or germ, which is specific for that disease and
one must be able to isolate the microbe from the diseased human being. Once you remove the microbe
from this person, he will be cured.

Epidemiologic triad

« Demographic characteristics
* Biological characteristics
e Socioeconomic characteristics

In addition to HOST, AGENT and
Host ENVIRONMENT, one more factor
TIME factor is added.

Agent Environment TIME accounts for incubation
+Biological agents T — periods, life expectancy of the
ePhysical agents * Biological environment .
sChemical agents « Social environment host or pathogen, duration of
eNutrient agents .
eMechanical agents the course of illness.

eSocial agents

The Theory of “Web of Causation”

® The various factors (e.g. hypercholesterolemia, smoking, hypertension) are like an
interacting web of a spider.

® Each factor has its own relative importance in causing the final departure from the state of health, as
well as interacts with others, modifying the effect of each other.

® |deally suited in the study of chronic disease, where the agent is often not known and disease is
the outcome of interaction of multiple factors.

® This model of disease causation considers all predisposing factors of any type and their complex
interrelationship with each other.
Wheel theory
e As medical knowledge advanced, an additional aspect of interest that came into play is the comparative
role of (i.e. extrinsic factors outside the host) factors in causation of
disease.

e The “triad” as well as the “web” theory does not adequately cover up this differential.
To explain such relative contribution of genetic and environmental factors, the “wheel” theory has
been postulated.

According to the type of the
disease the wheel cycle will
change the size depending on
the largest contribution of such
component in developing a
disease.




Natural History of Disease
Definition

1.
2.

3

Natural history of disease refers to the progress of a disease process in an individual over
time, in the absence of intervention. We do the prevention according to the history of the
disease.

The process begins with exposure to or accumulation of factors capable of causing disease
without medical intervention, the process ends with:

Recovery

Disability.

Death.

Why it is important?

e [tis one of the major elements of descriptive epidemiology.

e Understanding the progress of disease process and its pathogenetic chain of events is must for the

application of preventive measures.
Which Design is the Best?
e The natural history of disease is best established by cohort studies.

e Asthese studies are costly, understanding of the natural history of disease is largely based on other

epidemiological studies, such as cross-sectional and retrospective studies, undertaken in different
population settings.

e What the physician sees in the hospital is just an "episode" in the natural history of disease. The

epidemiologist, by studying the natural history of disease in the community setting is in a unique
position to fill the gaps in the knowledge about the natural history of disease
Schematic Diagram of The Natural history of disease in a patient

| PRE-PATHOGENESIS ===/ PATHOGENESIS |

The process in the environment ‘ [The process in the mﬂ

Pre-pathogenesis

This refers to the period preliminary to the onset of disease in man.

The disease agent has not yet entered man, but the factors which favor its interaction with
the human host are already existing in the environment.

This situation is frequently referred to as “man exposed to the risk of disease”.

pathogenesis

This phase begins with entry of the disease “agent” in the susceptible human host.

After the entry, agent multiplies and induces tissue and physiological changes, the
disease progresses through the period of incubation and later through the period of early
and late pathogenesis.

The outcome of the disease may be recovery, disability or death.

In chronic diseases, the early pathogenesis phase is less dramatic and is also called as pre-
symptomatic phase.

During pre-symptomatic stage, there is no manifest disease. The pathological changes are
essentially below the level of the “clinical horizon”.

The clinical stage begins when recognizable signs or symptoms appear.

By the time signs and symptoms appear, the disease phase is already well advance into the late
pathogenesis.



Spectrum of disease and Iceberg Phenomenon
Spectrum of disease:
e ltisagraphic representation of variations in the manifestations of disease.

e At the one end of disease spectrum are sub-clinical infections which are not ordinarily identified,
and at the other end are fatal illnesses.

e Inthe middle of spectrum lie illnesses ranging in severity from mild to severe.

e These different manifestations are the result of individuals’ different states of immunity and

receptivity.
ICEBERG CONCEPT OF DISEASE Spectrum of disease presents challenges to the
clinician and to the public health worker. WHY?
CLINICAL .. .
DISEASE /’A Because of the clinical spectrum, cases of illness
\\, SEVERE diagnosed by clinicians in the community often
SUBCLINICAL DISEASE represent only the “tip of the iceberg.” Many

DISEASE m additional cases may be too early to diagnose or
\ may remain asymptomatic. For the public health

INFECTION WITHOUT . .
e worker, the challenge is that persons with

undiagnosed infections may be able to transmit
them to others.

Prevention of the disease

e Prevention is the process of intercepting or opposing the “cause” of a disease and thereby the
disease process.

e Why is it important? 1-Individual benefit: increases the survival rates and productivity of the person. 2-
Economical benefit: preventing the disease is less costly than treating the complications of (referring the
patient to more than one clinic).

Successful prevention depends on

Knowledge of causation

Dynamics of transmission

Identification of risk factors and risk groups

Availability of prophylactic or early detection and treatment measures

Organization to apply these measures

oUW

Continuous evaluation
Levels of Prevention

®  Primordial prevention
®  Primary prevention
® Secondary prevention
® Tertiary prevention

primordial prevention
e [tisthe prevention of the emergence or development of risk factors in population groups in which
they HAVE NOT yet appeared.

o For example, many adult health problems (e.g., obesity and hypertension) have their early
origin in childhood, so efforts are directed towards encouraging children to adopt healthy
lifestyles ( e.g., physical exercise, healthy dietary habits etc.) so the prevalence of HTN and
obesity will reduce when they get older.



e The main intervention in primordial prevention is through individual and mass education.

Primary Prevention

e Itcan be defined as “action taken prior to the onset of disease, which removes the possibility that

a disease will ever occur”.

e It signifies intervention in the pre-pathogenesis phase of a disease.

Two types of strategies

Population (mass ) strategy

directed at whole population irrespective of the
individual risk levels.

directed towards socio-economic, behavioral
and lifestyle changes

Secondary prevention

High risk strategy

e Includes identification of “High risk groups” in the
population and bring preventive care to these risk
group.

e e.g., People having the family history of Hypertension,
allergic disease, Diabetes.

o Defined as “action which stop the progress of a disease at its initial stage and prevents

complications”.

e [tis applied in the early pathogenesis stage of disease.

e It reduces the prevalence of the disease by shortening its duration.

e |t may also protect others in the community from acquiring the infection and thus provide, a once,

secondary prevention for the infected individuals and primary prevention for their potential contacts.

e The specific interventions used is:
1-Early diagnosis and treatment.

2-Early detection of health impairment is defined as “ the detection of disturbances of homoeostatic and
compensatory mechanism while biochemical, morphological and functional changes are still reversible.

E.g., screening for disease for breast cancer (using mammography) and cervical cancer (using pap smear).

Tertiary prevention has two types of approaches

Disability Limitation
These include all measures to prevent the occurrence
of further complications,
and or even death.

e Complete rest, morphine, oxygen and
streptokinase is given to a patient of Acute MI,
to prevent death or complications like
arrhythmias / CHF.

e Application of plaster cast to a patient who has
suffered Colle’s fracture, is done to prevent
complications and further disability like mal-union
or non-union

As a summary:

Rehabilitation
It is defined as the combined and coordinated use of
medical, social, educational and occupational measures for
training and retraining the individual to the highest possible
level of functional ability.

e  Establishing schools for blinds
e  Provision of aids for the handicapped

e  Reconstructive surgery in leprosy
e Muscle re-education and graded exercises in
neurological disorders

Vocational Rehabilitation: restoration of the capability to earn
a livelihood



Phase of disease
Underlying condition leading to

Level of prevention Target

Total population and selected groups

Primordial
causation
primary Specific causal factors Total population, selected groups and
healthy individuals
Secondary Early stage of disease Patient
Tertiary late stage of disease Patient

Determinant of health

Health-disease spectrum: As long as we are alive, there is some degree of health.

Positive health
Better health
Freedom from sickness

Unrecognized sickness
Mild sickness

Severe sickness

Death

YV VVVVVY

Y. ... .
Health is relative to:

1- Where on the spectrum of health this patient is?

2- Health dimensions.

3- Local conditions and health standard.
Ex: A newborn baby in India weighs 2.8 kg on an average compared to 3.5 kg in the developed countries, and yet

compares favorably in health.
Health dimension:

infirmity “+ “
socially and
economically
productive life “

cannot meet the
natural
requirements of
everyday life”

» physical
> mental
» social
» emotional
> spiritual
» vocational
Term Health Disease lliness Ecology of health
“A state of “A condition in “A phenomenon in Human ecosystem
complete physical, which body health which one or more includes
mental and social is impaired.” natural functions of | —Natural environment
well-being and not the body are so —Man-made
merely an absence disturbed that the environment (physical,
Definition of disease or affected individual chemical, biological,

psychological)

and they must be in
equilibrium.
importance:

planning of prevention
of disease, and control
of disease

Some environmental factors may affect the health such as:




1-Urbanization ¢l JI jwld! 8,0
2-Industrialization (sluall gl

3-Deforestation wULlal ;e jlxidl alad

4-Dams and Canals ... Ex (Malaria, Schistosomiasis and Bhopal gas tragedy)

Wellbeing components:

Standards of living déusell (Sgiww: DEALING WITH NUMBERS .
e The scale of our expenditure, the goods we consume, and the services we enjoy.

e comparison can be made usin

g the per capita GNP (gross national product)

Objective (Standards of Income Occupation Housing Sanitation Health Nutrition
living / level of living ) + + + + + And education
human food clothing social Recreation
right consumption security
Subjective (Opinion) / health Happiness education Freedom of Justice Freedom of
quality of life action + expression
social and
intellectual
attainments

Measures of quality of life: know the indicators for each measure.

Physical quality of life index (PQLI)

Human development index

Indicators used in calculating the
index

e Infant mortality
e Life expectancy at 1 year
e Literacy

e Life expectancy at birth
(longevity)

e Mean years of schooling
(knowledge)

e  Expected years of
schooling (knowledge)

e  GNI, gross national
income, per capita
(income/ decent standard

political policies.

of living)
scale From 0 to 100, where 0 is the FromOto1l.
worst. ¢ Values from 0 to + 1 — HDI India is

0.554 (Rank 136 out of 186
countries) [2012] - HDI for KSA
0.847 Rank 38 (2018)
eHuman poverty index [HPI] is
complementary to HDI

It measures The result of social, economic, and It measures\reflects achievements

in the most basic human
capabilities

Human poverty index:
It measures 3 dimensions:
e Long and healthy life
e Knowledge
e Decent standard of living




Calculation of each dimension index:
Actual value — Minimum value

Maximum value — Minimum value
Cultural competence:
Culture is the blended patterns of human behavior that include "language, thoughts, communications, actions,
customs, beliefs, values, and institutions of racial, ethnic, religious, or social groups." Cultural competence is "a set
of congruent behaviors, attitudes, and policies that come together in a system, agency, or among professionals
that enables effective work in cross-cultural situations.
Determinants of health:
» Biological: genetic predisposition
» Behavioral and socio-cultural: cultural (eg: marrying cousins) and behavior patterns, lifelong habits
developed from socialization (eg: smoking), lifestyle (eg: lack of physical activity, lack of sleep)
»  Environment: internal, external (macro-environment: things you’re exposed to after conception.)
» Socio-economic: this determinant encompasses
® Economic status: per capita GNP Js» 4yl /Is it considered a high income or a low-income country?
e Education
e Occupation
e Political system
» Health services: services for treatment of disease, prevention of iliness and promotion of health. To be
effective, the health services must:
ereach the social periphery,

e equitably distributed

® accessible at a cost the country and community can afford

@ socially acceptable
>  Aging
> Gender
>

Other: information technology, health related systems like agriculture and food

Term Health disparity Health Equity Health inequality | Health Health literacy
inequity

Definition | A type of difference in health thatis | When all people Differences, A Whether a person can obtain,
closely linked with social or have "the variations, and difference | process, and understand basic
economic disadvantage. Especially opportunity to disparitiesin the | or health information and services that
people who experienced social or attain their full health disparity in | are needed to make suitable health
economic obstacles to health. These | health potential' achievements of | health decisions. Health literacy includes
obstacles stem from characteristics | and no oneis individuals and outcomes | the ability to understand
historically linked to discrimination 'disadvantaged groups of thatis instructions on prescription drug
or exclusion such as race or from achieving people. systematic, | bottles, appointment cards, medical
ethnicity, religion, socioeconomic this potential avoidable, | education brochures, doctor's
status, gender, mental health, because of their and unjust | directions, and consent forms. It

sexual orientation, or geographic
location. Other characteristics
include cognitive, sensory, or
physical disability.

social position or
other socially
determined
circumstance.

also includes the ability to navigate
complex health care systems. Health
literacy is not simply the ability to
read. It requires a complex group of
reading, listening, analytical, and
decision-making skills and the ability
to apply these skills to health
situations

Index of disparity:




A regression-based measure that is used by scientists and retains the inherent order of categories like education or
income but incorporates the population weights of the categories. The size of each category is considered by
placing the groups on an axis that reflects the cumulative proportion of the population represented by the ordered
groups. The index of disparity can be absolute (slope referred to as Slope Index of Inequality) or relative (slope
referred to as Relative Index of Inequality)

Poverty:

When a person or group of people lack human needs because they cannot afford them. Human needs include
clean water, nutrition, health care, education, clothing, and shelter

Social determinants of health:

The complex, integrated, and overlapping social structures and economic systems that are responsible for most
health inequities.

Socioeconomic gradient in health:

This term refers to the stepwise fashion health outcomes improve as socioeconomic position improves. This
gradient can be measured by a person's income, occupation, or the highest level of education he or she has.
Socioeconomic status:

A composite measure that typically incorporates economic, social, and work status.

eEconomic status is measured by =>income.

eSocial status is measured by => education

swork status is measured by => occupation.

The right to heath:

WHO Constitution introduction affirms that it is one of the fundamental rights of every human being to enjoy "the
highest attainable standard of health".

The right to health is the economic, social and cultural right to a universal minimum standard of health to which all
individuals are entitled.

Health for all:

Health for All is a programming goal of the World Health Organization (WHO), which envisions securing the health
and wellbeing of people around the world that has been popularized since the 1970s. It is the basis for the World
Health Organization's primary health care strategy to promote health, human dignity, and enhanced quality of life.

Health indicators



What is health indicators?

Is an indication of a given situation.

Variables that help to measure change.

When change cannot be measured directly
they help us to measure it

Uses of Health Indicators

Measure health statusin a

Compare health

Assessment of healtl

Allocation of

Monitoring and

community. status between care needs. resources according| evaluation of health
countries or over to needs. services.
time.
Characteristics of a good indicator:
Valid - Sensitive — Specific - Relevant: Feasible:
provides same
(accurate, measures what | information under (measure (it will ( simple not
claims to be different changes, if there is | remove negative (use of something complicated )
measured for example: to| observations, something findings of sensitive| which is in need)
measure tall we use conditions changed it will changes)
meter.) (repeated) detect positive

findings)

Types of Health Indicators (we will concentrate in two indicators: mortality and morbidity )

Mortality indicators (crudg

Morbidity indicator

Disability indicators

Nutritional status

Health care delivery

Utilization rates (bed

mortality rate, cause- (incidence, (DALY, QALY,) indicators indicators (doctor- | turnover ratio, vaccing
specific mortality rate, age| prevalence) (sick) (anthropometric population ratio, coverage ratio,)
specific measurements,) population-bed

mortality rate) (mortem ratio,)

death, death indicators)

Social and mental health | Environmental Socioeconomic Health policy Indicators of quality| Other indicators
indicators (tobacco use, | indicators indicators (rate of | indicators (GNP of life (health for all, MDG,
substance Abuse, (Environmental population increase,| spent on SDG)

responsible sexual Quality) dependency ratio, | healthcare,)

behavior, mental health)

literacy rate.)

MORBIDITY INDICATORS

1-Incidence rate

2- Prevalence

3- Attendance to
out-patient clinics
or health centers

4- Admission
—re-admission —
discharge rate

5- Length of hospital
stay

6- Spells of sickness
or absence from
school or work

MORTALITY INDICATORS

1- Crude death rate 2- Age specific 3- Infant mortality | 4- Perinatal 5- Neonatal mortality| 6-Post-neonatal
mortality rate rate mortality rate mortality rate
rate
7- Mortality rate of children | 8- Maternal 9- Cause specific | 10- 11- Life expectancy | 12-sillbirths

below 5 years of age

mortality rate and
ratio

mortality rate

Proportionate
mortality rate

13- adult mortility rate

DISABILITY INDICATORS

1- Event-type indicators

2- Number of days
of restricted
activities

3- Number of days
confined
to bed

4- Number of days
lost from work

5- Person-type
indicators

6- Limitation of
mobility

7_
Confined to bed

8- Confined to
house

9- Getting around
with aids Limitatior
of activities

10-

Limitation of basic
activities (toilet —
bathing)

11- Limitation of
major activities
(house work or
work)

HEALTHCARE DELIVERY INDICATORS




1- Doctors — population ratig

2- Nurses —
population ratio

3- Bed - Populatiof
ratio

4- Center
or sub-center —
population ratio

5- Midwives — female
in the fertile age
group ratio)

HEALTHCARE UTILIZATION INDICATORS

1-Percentage of children 2- Percentage of | 3- Percentage of | 4- Percentage 5- Percentage of 6- Bed 7- Bed
attending for immunization | children attending| pregnant female | of pregnant femal¢ female attending occupancy | turn
for attending for anteq attended by a family planning clinic{ rate over
routine check-up | natal care trained birth ratio
attendant
NUTRITION INDICATORS
1- Specific nutritional indicators 2- 4- 5- Percentage of 6-Percentage of

Percentage of the
population who
have low weight fo
age -

height for age —
weight for height

Percentage of the
population who
have low HB level

children with clinical
signs
of malnutrition

those whose protein
and caloric intake
below the required

7-

8-Increases in

9-Percentage of

Percentage of those who prices as a expenditure on
have 2 meals or fewer per | percentage food from total
day increase in minima| income

wages

10- Mortality
indicators

11- MMR - IMR -
children

SOCIOECONOMIC INDICATORS

1-Rate of population (GNP)

growth 2- Per-
capita gross
national productio

3- Percentage
of unemployed

4- Percentage of
literacy

5- Average family size

6- Crowding index

7- Dependency ratio)

SOCIAL AND MENTAL INDICATORS

1-suicide

2-homicide 3-delinquency

4- Alcohol and
substance abuse

5-rape

6- child
abuse

7- wife abuse

8- neglected or
abandoned youth

ENVIRONMENTAL INDICATORS

1-Percentage of the
population with

2- safe water supply
inside dwellings

3- sanitary

disposal

refuse and sewagg

4- living nearby {
source of

pollution

Morbidity rates

Incidence:

e Incidence rate =

(No. of new cases in the population during a specific period of time / Population at risk in the
population during same period of time.) X 10"
Incidence of cancer: population at risk we remove the number of patient who

have cancer already.

Example

¢ In 1426 the number of colon cancer cases reported to the cancer registry in Riyadh region
was 200. The midyear population of Riyadh region was four million.
Calculate the incidence of colon cancer in Riyadh?

Incidence rate =

(No. of new cases in the population during a specific period of time/Population at risk in the populatiof

during same period of time) X 10"




=200/4,000,000 X 1000 (If the fraction is too small we multiply by
100000 instead of 1000)
=0.05 /1000 population (But don’t forget to write /10 to the power

Attack rate Acute | AR=(No. of episodes during specified period/ Population at risk during same) x
recurrent diseases | 10"

e.g. ARTI, food
poisoning.

Prevalence

: Point prevalence:

(Total cases (old + new) at fixed point of time in place/ total population at risk in the same place and
time) x 10"

Example

MOH conducted a survey for RVF among workers in slaughterhouses in Makkah. 224

seropositive workers were identified among 6000 workers.

Calculate the prevalence of RVF?

Prevalence=

Total cases (old + new) at fixed point of time in place/Total population at risk in the same place and
time) x 10"

=224 /6,000 X 1,000 = 37 per 1,000

Period prevalence

No. of existing cases (old+new) of a specified
disease during a given period of time interval

X100
Estimated mid-interval population at risk

Period prevalence: to observe a period, we sum recurrence with cured divided by
population then, we multiply it by 1000. not included in the exam.

Incidence: 3,4,5, 8

Point prevalence janl:1, 2,7

Point prevalence dec 31: 1, 3,5, 8
Period prevalence: 1, 2, 3,4,5,7, 8

Mortality Rates

Death rate= No. of deaths in one year/ Mid-year population

Crude Death Rate (CDR) crude death rate: It is the total number of death over mid-year population
Ex. Death rate in Saudi Arabia in 2018-2019 we calculate all of deaths whatever the cause
over mid-year population.

Crude Death Rate =

(Total number of deaths in a certain year and locality/ Estimated mid - year population (Same year and
locality)) X 1000

Specific mortality rate

Cause-specific
mortality rate

(Deaths of a specific cause in a given year and locality/ Estimated mid - year population in same year and
locality) X 100,000

Example

Specific death rate due to tuberculosis =

(No. of deaths of TB in a certain year and locality/ Estimated mid - year population in same year and
locality) X 100,000

Age-specific mortality
rates

Age specific death rate= Number of persons dying in a certain age and a certain year and area/ Total
number in the same age group in the same year and same area) x1000

Examples: neonatal, post-neonatal, infant and under 5-years mortality rates.

Adult mortality rate
(per 1000 population

Adulthood: between 15- 60 years of age
Adult mortality rate = (Number of persons dying between 15 — 60 in a certain year and area/ Total number
of population between 15 - 60 in the same year and same area) x1000




The number of maternal deaths per 100 000 live births during a specified time period, usually 1
year.

Maternal death is the death of a woman while pregnant or within 42 days after termination of

pregnancy, irrespective of the duration and site of the pregnancy, from any cause related to or
aggravated by the pregnancy or its management, but not from accidental or incidental causes.

Maternal mortality ratio = (Number of Maternal deaths assigned to causes related to pregnancy in a given year and
locality/ Number of live births in the same year and locality) x100.000

Period of Infancy

28 weeks birth 7 days 28 days. 1year
sregnancy
stillbirth
Peri-natal
neonatal Post natal period

Infancy period

Infant mortality rate is the probability of a child born in a specific year or period
dying before reaching the age of one.

Infant mortality rate = (Total number of deaths from zero up to less than one year during a year and in a given
locality/ Total number of live births in the same year and locality) x1000

Neonatal mortality
rate (per 1 000
Neonatal livebirths)

Neonatal mortality rate = ) number of deaths from zero up to less than 28 days during a year and in a
given locality/ Total number of live births in the same year and locality) x1000

Post- Neonatal mortalityrate = (Total number of deaths from 28 days up to less than one year during a year and in a
given locality/ Total number of live births in the same year and locality) x1000

Stillbirth rate (per
1000 total births)

Stillbirths: are defined as third trimester fetal deaths (> or = 1000 grams or > or = 28 weeks
of gestation).

Total births : Total births is defined as the sum of live births and still births.

Third trimester from 28 weeks of gestation till termination of pregnancy, if death happen it is
called stillbirth (fetal death).

Still birth rate = (Number of stillbirths during a year and in a given locality/ Total births (live births + stillbirths) in the
same year and locality) x1000

It the best indicator of Maternal and

Child Health services

It is expressed as the sum number of stillbirths and early neonatal deaths (less than 7 days of life)
per 1000 total births (stillbirths plus live births).

M.R. = (No.of stillbirths + No.of early neonatal deaths in certain year and locality Perinatal/ Total births (Still and
livebirths) in the same year and locality)x 1000

Under-five mortality
rate (per 1000 live
births)

Under-five mortality rate is the probability of a child born in a specific year or period
dying before reaching the age of five

(Total number of deaths among children under 5 - years of age during a year and in a given locality/ Total number of
live births in the same year and locality) X1000

Proportionate
mortality ratio

Deaths due to a particular cause

x 100

Proportionate mortality =

Deaths from all causes

Case fatality rate
(Death to case ratio)

Case fatality rate= (Total number of deaths from a certain disease in a year and in a given locality/ Total number of
cases having the same disease in the same year and locality) x100
EX. malaria deaths/cases of malaria multiplied by 100

Survival Rate
(SR)

Can be used as a
‘yardstick for the

Quite useful in
cancer studies

Is used to
‘describe

Survival period
is usually

Survival rate: Is the proportion of
survivors in a group (e.g. of patients),




studied and followed over a period of
time (e.g. over a period of 5 years)

prognosis’
in certain
disease
conditions

assessment of
standards of
therapy’

calculated
from date of
diagnosis or
start of
treatment

= Total no. of patients alive after 5 years *100

Total no. of patients diagnosed/treated

Standardized (adjusted) death rates

Removes confounding effect

Direct comparison

Global demography concepts and population pyramid summary

e Demographics: It is the scientific study of human populations; it encompasses three domains:

1. Change in population size.
2. Composition of a population.
3. Distribution of a population in space.
e Sources of population data:
1. Census data
Ministry of health
3. World Health Organization Statistics Gives the latest
estimate

4.
5.

United Nations
World Bank Statistics

e health of people in a community depends on the dynamic interaction between size of the population and the space they

occupy.

Population size, distribution and composition are determined by:

1-Fertility: The actual bearing of children, is determined by:

1) Age at marriage

2)  Duration of married life
3)  Spacing of children

4)  Education

5)  Economic status

6) Religion

7)  Nutrition

8) Family planning




Number of live births in a year in a specific locality X 1000
1)Crude Birth Rate= estimated mid-year population size in that same year and locality

2)General Fertility Rate= Number of live births in a year in a specific locality X 1000
Mid-year female population age 15-49 (reproductive age) in that same year and same locality

3) General Marital Fertility Rate= Number of live births in a year in a specific locality X 1000
Mid-year female married population age 15-49 in that same year and same locality

4) Age-specific Fertility Rate:
number of live births in a year to 1000 women in any specified age-group=

Number of live births among a specific age group X 1000
Mid-year female population in that age group in that same year and same locality

5) Total Fertility Rate: (rate per woman) the average number of children a woman would have if she
were to pass through her reproductive years bearing children at the same rates as the women now in
each age group.

=Sum of age specific fertility rates (rate per woman)
1000
or Sum of age specific fertility rate (rate per 1000 women), If using a 5-year period, then: ZAge specific
fertility rate x 5.

2- Migration:
*  Migration is towards high-income countries, except for refugees mostly migrate to low-income
countries.

*  Maedian age of migrants is 39 years
*  Mostly women
Why is migration important to follow?

* It helps predict how the population will be shaped

e Migration usually goes from low income to more industrialized countries (more economic
opportunity)

*  Younger and healthier people migrate to more industrialized areas to work

*  Migration affects economic growth and is affected by economic growth

low fertility increases economic growth

Relationsship: g lowferilty ncreases sconomicg -
*  Younger and healthier people migrate to more industrialized areas to @ < >
growth
work ‘Qjmy stimulate birth control

*  Migration affects economic growth and is affected by economic growth
3-Mortality

1) Mortality rate: Number of deaths in a given population in a specific period of time Expressed
as per 100 population or per 1000 population.

# of deaths in a given period of time x 100 (or 1000)
Total population in the same given period of time in that same population

MR=

2)Crude death rate: Number of deaths in a given population in a specific period of time over the mid-
year population of that same time period

# of deaths in a given period of time x 1000
mid-year population in the same given period of time in that same population

CDR=



4- social mobility

5 -marriage
5 stages of demographic transitions
1.Stage 1: (High Stationary)-> high birth rate ,and high death rate.

3.Stage 3: (Late Expanding) >

e Death rates further decline

e  Birth rates begin to fall
*  Birth rates > death rates => population growth

4.Stage 4: (Low stationary)

* Low birth rate

* Low death rate
*  Population becomes stationary; Zero population growth.

5.Stage 5: (Late Expanding)

e Birth rates very low
*  Death rates very low
*  Birth rates < death rates

*  Population decline
Limitations of Demographic Transition Model is that Migration is not considered

How do we measure population growth? Crude birth rate — Crude death rate

Population pyramid

MALE FEMALE

Q.
(>4
A

2
3
73
,
%,
2.
0%
2

*  This shows the age structure in a certain population gf;ﬁfpzlfgem“:
* By looking at the shape, you will be able to get an idea

about:
Population pyramid components ]
+  Base: Median age —

narrow

=>|low birth rate

*  Apex: old population (retired population) People < {5 years= 7 ¢ 5 4

e Height: life span Young dependency

*  Side: change in population size due to death or

Types of population pyramids:

Population (in Millions)

———— Base= births

—ueds ajl| =)ybloH—



1. Expansive 2. Stationary 3. Constrictive Expansive

Age Male  Female
80+
75-79
. . . . . 70_74
Expansive or expanding pyramid usually presents itself in the ::—::
form of triangular shape with concaved edges op
*  High population growth due to: g—:g
o High birth rate 35-39
30-34
o Shorter life expectancy :g:::
i 15-19
o high death rate s |
*  Usually associated with lower standard of living oY
0-4 é z 12 é f‘ é : Stationary
Percent of population Age Male.__Female
80+
75-79
* Itis showing unchanging pattern of fertility and mortality os—0
60-64
oy e . 55-59
e  Age groups almost equal, but it is expected to see smaller figures at the oldest age groups 50-54
45-49
40-44
35-39
30-34
25-29
20-24
15-19
10-14
5-9
0-4 ()
Constrictive
Age Male Female
80+
* Narrow base 75-79
70-74
i 65-69
*  Apex wider 60-64
55-59
It is more common when immigrants are factored out Indicated: S ]
40-44 I
. . 35-39
o High level of education 30-34 '
25-29
o Use of birth control 5o
o Good health care system i
0-4
6 4 2 2 4 6
Popu|ation density Percent of population

Total population in a certain region divided by the surface area of that same region

National population dynamics and demographic transitions

Important population distribution measures

e Dependency ratio (x 100)
The proportion of persons above 65 years of age and children below 15 years of age are considered to be
dependant on the economically productive age group (15-64 years) here you have to specify with age group
either 65 years or below 15
)
The ratio of the combined age groups 0-14 years plus 65 years and above to the 15-65 years age group is
referred to as the total dependency
e Population density
Total population in a certain region divided by the surface area of that same region .
How does a population grow?
1. Natural increase
Difference between birth rates and death rates
2.  Net migration



The difference between migrants coming into the country (immigrants) and leaving the country (emigrants)

Migration
Saudi Arabia ranks the second worldwide in hosting migrants.

5 Stages for Demographic Transition
Stage 1: (High Stationary)
o High birth rate
o High death rate

o e.g. many of the countries in developing world
Stage 3: (Late Expanding) KSA is here

Death rates further decline

Birth rates begin to fall

Birth rates > death rates => population growth
Stage 4: (Low stationary)

Low birth rate

Low death rate

Population becomes stationary; Zero population growth
Many developed countries

Stage 5: (Declining)

Birth rates very low

Death rates very low

Birth rates < death rates

Population decline

e.g. Germany and Hungary

Trend in Saudi Arabia 1974-2010

e Reduction in birth rates (slow reduction)

e Increase in the expatriate population in the later third of this period
e Sexratio (higher males) => expatriate workforce
Demographic transition stage in KSA

e  Reduction in mortality rates

e  Slowly reducing (but still high) fertility rate

o O

O O O O

O O O O O

Net result? Growing population
Demographic transitional stage: late expanding
Demographic transition stage in KSA
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Fig. 1. Demographic Transition in Saudi Arabia showing crude birth rate (CBR)
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< it’s showing us that the crude birth rate (CBR) and crude death rate (CDR) changed overtime in Saudi
Arabia.
- The crude birth rate has been decreasing as well as the crude death rate.
- Butnetresult there is a population growth why?
o There is still a space between the crude birth and death rate
- The largest population growth was in 1992 since the difference between the crude birth rate and death
rate is high 35-5=30%
- While in 2012 there was less population growth but still a growth 20-5=15%
- Annual growth rate (AGR) is not the population size so even if the AGR is declining overtime doesn’t
mean that the population not growing, it just means that the speed of growing is slower.
- Theimportance of Annual growth rate is giving us prediction of how many years will take a population
to be doubled and that’s needed for the policies and decision maker as for people in 2030 vision, to consider
which services should be available
« How the growth of the population is still increasing (more explanation)
In 1992 the annual growth rate = 35(CBR)-5(CDR)=30%
And let's suppose that the population in this year was 10 million
And they increased 30% out of their population= 3 million in one year the net population 10+3=13 million
In 2012 the annual growth rate = 20(CBR)-5(CDR)=15%
And for example, the population was 20 million
And in one year is increasing 15% with net population of 23 million
Final statement the population still growing
As far as the birth rate is higher than the death rate there will be a growing population
If the annual rate reach 0 this mean, there is no more growing in the population

Screening
Definition of screening Objectives
Screening: actively searching for unrecognized disease or defect by means of rapidly applied tools in

apparently individuals not seeking medical care

Tools and examples of screening

eTest consisting a series of questions PN
eInstrument to measure a parameter SC"QG"?d
eMedical examination population

eRadiological test
elLaboratory test
E.g.: colon cancer screening, mammogram.

Concept of Screening

Natural history of disease gy Preventive measure g

Positive ®e

Likely to have the condition Not likely to have the

Further evaluation Discard

Example

1- the most important
to detect
asymptomatic people
2- screening here is
pointless, damage
already done



Concept of Lead Time

Discase First Finatl Usual OUTCOME
onset poassible critical time of
detection point diagnosis diagnosis
& . E & 4 A

| i B
' Screening time

LLead time

Difference between screening, case finding, periodic examination and diagnosis

Screening The search for unrecognized disease or defect by means of rapidly applied tools in apparently healthy
individuals not seeking medical care.
Periodic Seeking of medical care at intervals to evaluate health status and to detect any health problem without

examination

the presence of any complaint.

In periodic examination, different systems are looked at and a series of investigations are applied.
example, anyone who's above 40 should measure blood glucose level

Case finding The use of a clinical, laboratory or non laboratory test to detect disease in individuals seeking health care
for other reasons.
The aim of identifying diabetes among pregnant women is an example of case finding.

Diagnosis A procedure to confirm or prove the existence of a disease or abnormality among those seeking medical

care with a specific complaint.

Achieved by obtaining medical history, clinical examination and the application of laboratory or non
laboratory tests.

Types of screening programs :

1.Mass screening:

Applied to the whole population or population subgroups as adults, school children, industrial’s workers
irrespective of their risk.

2.High risk or selective screening:

Applied to a selective population subgroup who are at a high risk. Among high risk population, the disease is
more likely to be prevalent and the screening will result in a better yield.

Uses of screening programs:

No.

Use of screening Definition Example
program




1 Case detection ePrescriptive screening Neonatal screening
e|dentification of unrecognized disease or
defect that doesn’t arise from patient’s
request

2 Control of diseases eProspective screening Screening of
*Prevention of the transmission of the immigrants from infectious
disease to healthy community members diseases such as tuberculosis

and syphilis

3 Research purposes elnitial screening is conducted to estimate Screening of chronic diseases
the prevalence of a disease and subsequent whose natural history is not
screening will provide data on the incidence fully known (e.g. cancer)

Criteria of screening is related to:

A. The disease

The disease to be screened should fulfil the following criteria before it is considered suitable for
screening:

1. The condition sought should be an important

2. There should be a recognizable latent or early

3. The natural history of the condition, including development from latent to declared disease, should be
adequately understood (so that we can know at what stage the process ceases to be reversible)

4. There is a test that can detect the disease prior to the onset of signs and symptoms

5. Facilities should be available for confirmation of the diagnosis.

6. There is an effective treatment 7. There is good evidence that early detection and treatment reduces
morbidity and mortality

8. the expected benefits (e.g., the number of lives saved) of early detection exceed the risk and costs

9. Agreed-on policy whom to treat as a patient

1. Feasibility: Simple, inexpensive, capable of wide application
: Acceptable by the people to whom it is intending to be applied
(example of socially unacceptable tests: pap smear, PR for prostatic cancer)
3. Reliability (precision): Consistent results on repeated application on the same individual under same
circumstances
4. Validity (accuracy): Ability to distinguish between those who have and those who don’t have the disease
as confirmed by a gold standard.
Screening and diagnostic test:
Difference between screening and diagnostic test (very important)

No. Screening test Diagnostic test
1 Done on apparently healthy main and big Done on those with indications or sick
difference
2 Applied to groups Applied to single patients, all diseases are
considered




3 Test results are arbitrary and final Diagnosis is not final but modified in light of new
evidence, diagnosis is the sum of all evidence

4 Based on one criterion or cut-off point Based on evaluation of a number of symptoms, signs
(e.g., diabetes) and laboratory findings

5 Less accurate More accurate

6 Less expensive More expensive

7 Not a basis for treatment Used as a basis for treatment

8 The initiative comes from the investigator or The initiative comes from a patient with a complaint

agency providing care

9 Results are not conclusive Results are conclusive and final

They may trick you in the exam so be careful:

*  Healthy individual who is not seeking medical advice = Screening teats

*  Sick patient =Diagnostic test
Example of screening programs:

*  Blood pressure for hypertension

*  Fasting blood sugar level for diabetes

e Pap smear for cervical cancer
Validity of screening test:
Validity of the test reflects its “accuracy” compared to a gold standard.

: ability of the test to detect correctly those who truly have the condition (true positive) (truly

sick patients)

* Itiscalled as true positive rate.

*  True Positive Rate

*  Percentage of patients who have a disease that tested positive.

e Sensitivity= True positive/T pisease X 100

e  Tdisease = total number of those who have the disease
2. Specificity: ability of the test to detect correctly those who truly do not have the condition (true negative)
(truly not sick)

* Itis called the true negative rate.

*  True Negative Rate

*  Percentage of patients who do not have the disease who tested negative.

*  Specificity= True Negative/ T non-Disease X 100

* Tnon-disease = total number of those who don’t have the disease

True positive result is desirable
[ Itis money well spent
1 Bringing subjects with the condition into care



1 Subjects who incurred the hazards of screening and confirmation of the diagnosis will benefit from
therapeutic intervention
True negative result is desirable
[d Reassurance that they are free from the condition
3. False Positive Rate
Percentage of patients who have a positive test result but do not have the disease.
4. False Negative Rate
Percentage of patients who have negative test results but have the disease.

False negative result

is referred to as adverse effect or errors of screening is not is not desirable
desirable

is a waste of resources; incurring the cost of the screening and the gives a false reassurance that
confirmation of the diagnosis they are free from the

condition
leads to unnecessary exposure of subjects to the hazards of the

tests

causes emotional strain of being a probable case

5. Positive predictive value
*  Percentage of the time that a positive test correctly identifies people who have the disease.
*  Positive Predictive Value= True Positive/ T Test positive X 100
*here we talk about the Tests not Patients
6. Negative predictive value
*  Percentage of time that a negative test correctly identifies people without the disease.
*  Negative Predictive Value= True Negative/ T Test Negativex 100

Meaning of positive predictive value

*  Reflects the diagnostic power of the test.

* The predictive accuracy depends upon sensitivity, specificity and disease prevalence

* Low value is a waste of resources; very few of those who tested positive will be found to have the
condition

* High value is desirable in screening program; detecting and bringing into care subjects with the
condition at a pre-clinical stage

*  Predictive value positive increases considerably with the increase in the prevalence of the condition
among the screened population

* In condition with relatively lower prevalence among the general population but higher prevalence
among high risk population, it is recommended to avoid mass screening and to opt for “selective
screening” of high risk population



Disease Non- Total Test Breast cancer Total
(number) Disease (number)
(number)
Positive Negative
Positive A E T Test Positive
(number) (True (False
Positive) Positive) .
Positive 900 1980 2880
Negative Q D T Test
(number) (False (True Negative
Negative) Negative) Negative 100 97020 97120
T bisease T Non-Disease To_tal
Total 1000 99000 100000

Example:

eSensitivity= A/(A+C) x 100

(900/1000)x 100 = 90.00%

*Specificity= D/(D+B) x 100
(97020/99000) x 100 = 98.00%

eFalse Positive Rate= B /(B+D) x 100
(1980/99000) x100=2%

*False Negative Rate= C /(A+C) x 100
(100/1000) x100= 10%

sPositive Predictive Value= A/(A+B) x 100
(900/2880) x 100 = 31.3%

Out of those who are positive by the test only 31.3% are found to have breast cancer
eNegative Predictive Value= D/(D+C) x 100

(97020/97120) x 100 = 99.9%

Out of those who are negative by the test, 99.9% are found to be free from the cancer

Interpretations of sensitivity and specificity:

esensitivity: Breast cancer screening test was capable to identify correctly 90% of the those who have the cancer

¢ A sensitive test will result in few false negative

eTest with high sensitivity is preferable in screening

especificity: Breast cancer screening test was capable to identify correctly 98% of the those who don’t have the
condition

¢ A specific test will result in few false positive

eTest with high specificity is preferable for diagnosis

eYield of the test reflects the number of correctly unrecognized subjects with the condition who have been
identified and brought into care

eYield of the test is measured by its predictive value

Communicable Disease
What is a Communicable Disease?
It is an illness caused by an infectious agent or its toxic product that is transmitted from an infected person, animal or
inanimate source to a susceptible host.



The Chain Of Infection:

Autism Epidemiological Triad Agent- Transmission- Susceptible Host Reservoir

HOST

Genetically vulnerable
and high-volume
exposures to
environmental toxins

VECTOR

Multitude of chemicals
and viruses

AGENT Er;l\ilRONMENT
mbryonic and fetal
development, infancy, and early
childhood and adolescence

pharmaceuticals, food, water, air

The Reservoir

Reservoir of infection can be:

—Human => case or carrier

Carrier=person with unapparent infection that transmit the disease to others
—Animal => case or carrier
—Environmental reservoir:

e  Water => e.g. legionnaire's disease
e  Soil => e.g. Botulism, Tetanus
e Plants
e food
—Combination of these types

The Agent

Mechanism of disease production (pathogenesis)

Invasiveness: ability of the organisms to invade the tissues and multiply
Toxigenicity: ability of the organism to produce toxins

types of toxins:

1-Exotoxins: (released by living organisms): Heat labile; highly immunogenic and
converted to antigen or toxoid by formalin, heat and acid.e.g. gram-ve E-Coli
2-Endotoxins: (released after disintegration of the organism): Heat stable, poorly
immunogenic and not converted to toxoid.

Pathogenicity: The power of an infectious agent to produce disease.

Virulence: Ability to produce severe pathological reaction. Measured by the ratio of
clinical to subclinical disease and case fatality rate.

Dose of infection (inoculum): high probability of severe disease with higher dose of
Infection.



Viability of the organism (resistance): Ability of the organism to live outside the body.

Spore formation: Maintain viability for a long period in unfavorable environmental Conditions.
Antigenic power of the organism: Ability to stimulate the immune system to produce antibodies or
antitoxin with subsequent immunity. Measured by the second attack frequency.

Ease of communicability is measured by the secondary attack rate, which is the

number of secondary cases, occurring within the range of incubation period following

exposure to a primary case expressed as a percentage of susceptible.

The Mode of Transmission
why it is important to know the mode of transmission? to apply prevention and control measures at this stage
also it could be a part of education ..as a physician’s we should educate patients about it

1. Direct Transmission 2. Indirect Transmission
e Direct contact ¢ Airborne. Hardest to control
— Skin-to-skin —droplet nuclei or dust suspended in air e.g.
—e.g. STDs HIV chicken pox
¢ Droplet spread ¢ Vehicle
—spray with droplet over — food, water, biological products, fomites.
a few feet * biological vehicles: saliva, feces, blood.
—e.g. pertussis,TB e Vector
—insects
—may support growth or change to the agent

The Portal of Entry and Exit

¢ Portal of entry: it is the path by which the infectious agent enters that host

e Portal of exit: is the path by which the infectious agent exits the infected host
® These could be:

¢ Skin => Direct contact; e.g. scabies, fungal, staph

* Mucous membrane => e.g. HBV, STDs

e Respiratory tract => rhinovirus, EBV

e GIT => E-coli, enteric virus, HAV

¢ GUT => gonorrhoea, syphilis.

* Blood => HIV, HCV, HBV, malaria

The Host

A host is a person or other living animal, that affords living conditions suitable for
the growth of an infectious agent.

Susceptibility to infection is universal but susceptibility to disease depends on:
1 Immunity. 2-Dietary and nutritional factors. 3-Genetic factors.

INCUBATION PERIOD

It is the period between the entry of the organism and the appearance of the first symptom of the disease.
Knowledge of the incubation period is important for:

e Surveillance and quarantine in some diseases

¢ Application of preventive measures to abort or modify the attack.

e |dentification of the source of infection.

Immunity

Types of Immunity Natural Acquired:

Natural Acquired




ephysical first line of defense that we have .

Natural resistance of the body offered by skin, (natural) or
mucous membranes, gastric acidity, by administration of immunoglobulin or anti-sera
respiratory cilia. (artificial)..not produce antibodies.

eActive: post infection immunity (natural) or
following vaccination (artificial) .. the
body produce antibodies.

Prerequisites for transmission of a communicable disease

The six pre-requisites for the transmission of communicable diseases are:

. Presence of reservoir for infection.

. Presence of microbiological agent.

. Portal of exit through which the microbiological agent leaves the reservoir.
. Mode of transmission.

. Portal of entry (inlet) through which the microbiological enters the host.

. Presence of susceptible host.

(Prevention and Control Measures Applied to Break Different Stages of the Infection Chain)
Measures That Directed to the Agent

eSterilization

eDisinfection

O Uk WN P

*Proper treatment of infected individuals to kill the agent at its source

Measures Directed to the Reservoir

e Cases: Case finding, reporting to the local health authority in order to apply the appropriate control
measures for contact and the environment, isolation (strict isolation or discharge/body fluid isolation) for
the whole period of communicability and treatment, surveillance for the longest incubation period.
e surveillance: look for people who have the disease. How can | do it? There is two ways:

1- active surveillance: | go test, examine & investigate.

2- passive surveillance:reporting the cases to the ministry of health. &% Juyi 8)lg) Ol b (o
Slogxall(active (ledie ot YLl siwd ol (passive( -in the outbreak cases it is better to do active
surveillance.

eCarriers: Identification of carriers in the community, treatment and exclusion from work till the
organism is eliminated especially if food handlers or working with children. Its cost effectiveness
depends on the proportion of carrier in the community as well as the sensitivity of their
occupation.Jie pax=d L J8 zlg3l it is important to control the transmission of an infection between
individuals & not producing offspring and children have the disease.

eAnimal reservoir: Adequate animal husbandry, immunization of animals (if vaccine is available),
treatment of infected animals and killing if treatment is not feasible.

Measures Directed towards Breaking Transmission:

¢ Isolation if indicated => to interrupt direct transmission

¢ Decontaminating of fomites => vehicle transmission

¢ Promote handwashing => prevent feco-oral transmission

¢ Modify ventilation and air pressure Ex:AC in institutions => prevent airborne transmission
¢ Control vector population => control vector-borne transmission

eEnvironment: sanitation of water, food, proper sewage handling

Measures Directed towards Protecting Portal of Entry



eUsing bed-nets

*Wearing masks and gowns to prevent entry of infected body secretions or droplets through skin or
mucous membranes

* Covering skin and using insect repellents in case of § L)

Measures Directed to the Host

eHealth education

¢ Adequate personal hygiene
¢ Sound nutrition

* Immunization

What is the Benefit of Complete Immunization in the Community?
Complete immunization coverage can help prevent the agent from reaching a susceptible host.

Herd immunity

eIf a high proportion of individuals in the community are resistant to an agent, then susceptible people
will also be protected by the resistant majority
*The level of susceptibility increases as new infants are born, an epidemic will develop after
accumulation of susceptible
e |t could be produced artificially by immunization, or naturally after infection.
Some Definitions
Control:
Activities conducted to bring a disease or a health problem at a very low level till it becomes no longer a
public health problem
Elimination:

ina
confined or specific geographic locality as a result of deliberate efforts yet, continued intervention
methods are required .. decrease number if incidence of disease to a very low level but not necessarily
meaning that it does not exist in the environment anymore.
Eradication:
Termination of all modes of transmission of infection by extermination of infectious agent.

Principles of immunization

Immunity
The ability of the human body to tolerate the presence of material indigenous to the body (“self”), and to
eliminate foreign (“non-self”) material.
Immunity to a microbe is usually indicated by the presence of antibody to that organism.
Immunity is generally specific to a single organism or group of closely related organisms.

Natural Artificial Natural Artificial
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1- Active immunity:
e Immunity develops as a result of infection or by specific immunization.
e  Stimulation of the immune system to produce antigen-specific humoral (antibody) and cellular
immunity.
o  Takes time to develop.
e usually lasts for many years, often for a lifetime
2- Passive immunity:
e Transfer of antibody produced by one human or other animal to another.
e  Provides protection against some infections, but this protection is temporary..
e E.g. from mother to infant (transplacental)
Advantages of active immunity compared to passive immunity:
e Long-lasting protection
e Severe reactions are rare.
e Higher protective efficacy
e Less expensive.

Types of active immunity :
Humoral immunity:
e From B-cells (B-lymphocyte)
e they do not provide protection against more than one antigen
Cellular immunity:
e From mainly T-cells (T-lymphocyte)
e Responsible for immunity against many diseases such as Tuberculosis and Brucellosis
Ways for acquiring active immunity
1.Following clinical infection
once persons recover from infectious diseases, they will have lifelong immunity to that diseaseo E.g.
chickenpox, rubella and measles
2.Following immunization with an antigen

Other type of immunity :
(Community immunity)

Classification of Vaccines
Vaccine
Immuno-biological substance designed to produce specific protection against a given disease.
Vaccination is the most effective medical strategy to control infectious diseases.
Vaccine may be prepared from:
e Live modified organisms
e Inactivated or killed organisms
e Extracted cellular fractions
e Toxoid
e Combination of these

1-Live attenuated Vaccines

-Prepared from live or wild organisms (modified in laboratory)

-These organisms lost their capacity to induce full disease but retain their immunogenicity.Stimulate the immune
response



-To produce an immune response, live attenuated vaccines must replicate (grow) in the vaccinated person -
Contraindications for administering live vaccine:

0 Immunocompromised persons (leukemia, lymphoma or cancer)o Persons with immune deficiency
disease.

(o}

-Live attenuated vaccines produce immunity in most recipients with one dose, except those administered orally.

-A small percentage of recipients do not respond to the first dose and a second dose is recommended to
provide a very high level of immunity in the population.

-Live attenuated vaccines are fragile and can be damaged or They must be handled
and stored carefully.
Examples:
e Viral vaccines
° mumps, rubella, varicella, zoster, yellow fever, rotavirus, and influenza (intranasal).
° vaccine

e Bacterial vaccines

Bacille Calmette-Guérin
Oral typhoid
2-Inactivated or Killed Vaccines

*  Produced by growing the bacterium or virus in culture media, then inactivating it with heat and/ or
chemicals (usually formalin).

* Not alive and cannot replicate.

* Cannot cause disease from infection, even in an immunodeficient person.

*  Always require multiple doses.

* A protective immune response develops after the second or third dose.

* Some inactivated vaccines may require periodic supplemental doses to increase, or “boost,” antibody titers.

*  Usually administered by subcutaneous or intramuscular route Not given orally because it can’t cross the
mucosal barrier

®* More stable than live vaccine. Transport cost much less than the live vaccine

Contraindication:

0O Severe local or general reaction to a previous dose.

Example:

O Polio, , Rabies, Pertussis, Typhoid, Cholera, Plague

3-Subunit Vaccines

Vaccine made of single or multiple antigenic components of a microorganism that can stimulate a specific
immune response sufficient to protect from the relevant pathogen infection or from the clinical
manifestation of the disease.

O Toxoids Protein
vaccines

O Recombinant
protein
vaccines

0 Polysaccharide-
based vaccines

o Combinations



Toxoids

Protein vaccines

Polysaccharidebased
vaccines

Combinations

Certain organisms produce exotoxins, e.g., diphtheria and tetanus bacilli.

The toxins produced by these organisms are detoxicated and used in the preparation
of vaccines.

In general, toxoid preparations are highly efficacious and immunizing agents.

Purified proteins

Pertussis vaccines currently available contain from two to four different proteins
purified from B. pertussis and are able to confer protection against whooping cough
comparable to that obtained with the whole cell vaccine.

The influenza vaccine

Stimulation of an antibody response against the surface polysaccharide of
pathogenic bacteria is a strategy for the development of vaccines against
capsulated bacteria.

a limitation of polysaccharide-based vaccine_is that the immune responses they
elicit are often serotype specific.

Examples: S. pneumoniae, Hib (haemophilus influenza type B), and Salmonella

more than one kind of immunizing agent

The aims of combined vaccines are to:

=

Simplify administration
2. Reduce costs
3. Minimize the number of contacts of the patient with the health system,

4. Reducing the storage cost

Usually does not increase the risk of adverse reactions Examples:

DPT (Diphtheria-pertussis-tetanus)
MMR (Measles, mumps and rubella)
DPTP (DPT plus inactivated polio)

DPT-Hep B-Hib (Diphtheria, pertussis, tetanus, hepatitis Band haemophilus influenza
type B).



Route of administration of Vaccines

This is a critical factor for success of the immunization

Oral administration Intradermal (ID) injection
Intramuscular (IM) injection Subcutaneous (SC) injection

makes immunization easier Administers the vaccine into above the muscle and below | in the topmost layer of the skin.

by eliminating the need for a the muscle mass the skin.

BCG is the only vaccine with this
Vaccines containing route of administration.

adjuvants

should be injected IM to
reduce adverse local effects.

needle and syringe.

Intradermal injection of BCG
vaccine reduces the risk of
neurovascular injury.

Intramuscular Subcutaneous Intradermal
(1) (sC) (D)
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The “Cold Chain”
a system of storage and transport of vaccines at low temperature from the manufacturer to the actual
vaccination site.
it’s Important to avoid the “vaccine failure”
The success of national immunization programme is highly dependent on supply chain system for
delivery of vaccines and equipment, with a functional system that meets 6 rights of supply chain (The
right vaccine in the right quantity at the right place at the right time in the right condition (no
temperature breaks in cold chain) and at the right cost

immunization Schedules
The immunization schedule is different in each country depending on the (epidemic and
pandemic infections). For example BCG vaccine is mandatory in Saudi arabia and other
developing countries, while it's not in united states and other western countries.




BCG — Birth — 2 weeks

oPrPVv — Birth; 6 weeks, 10 weeks and 14 weeks;
16—18 months, S vears
DPT — 6 weeks, 10 weeks and 14 weeks;
16—18 months and 5 vears
Hepatitis B — Birth, 6 weeks and 14 weeks or
6 weeks, 10 weeks and 14 weeks
Hib Conjugate — 6 weeks, 10 weeks and 14 weeks
Measles — 9 months, 16-24 months
MMR — 15 months
Tuphoid — 2 vears, 5 vears, 8 vears, 12 vears
rT/TAd — 10 vears, 16 vears
T — 2 doses one month apart for pregnant
women, or booster dose if previously
immunized.

Vaccines that can be given after discussion with

Prarents
Varicella — 15 months (or after 1 yvear)
Hepatitis A — high-risk selected infants,
18 months, and 6 months later
Pneumococcal — 6 weeks
conjugate vaccine
Influenza vaccine — - 6 months of age to high risk

selected infants anually

Examples of Currently Used Vaccines

Vaccine Type Mode of administration
Measles Live attenuated Subcutaneous
Rubella Live attenuated Subcutaneous
Mumps Live attenuated Intramuscular
Diphtheria Toxoid Intramuscular
Pertussis whole -cell pertussis Intramuscular
vaccines and acellular pertussis
vaccines

Emerging infectious diseases

Definitions

¢ Emerging infectious diseases: something new e.g: corona, ebola virus

¢ Diseases that are recognized in the human host for the first time

* Re-emerging diseases: reappearing e.g: TB

* Diseases that historically have infected humans, but continue to appear in new locations or in drug-resistant
forms, or that reappear after apparent control or elimination

(the doctor discussed these tables in detail)



Table 1. Some major factors that underlie disease emergence and reemergence [2,5].

The Microbial Agent

The Human Host

The Human Environment

Genetic adaptation and change

Polymicrobial diseases

Human susceptibility to infection
Human demographics and behavior
International trade and travel

Intent to harm (bioterrorism)
Occupational exposures

Inappropriate use of antibiotics

Climate and weather

Changing ecosystems

Economic development and land use
Technology and industry

Poverty and social inequality

Lack of public health services

Animal populations

War and famine

Lack of political will

Important zoonotic emerging infectious diseases reported to WHO, January to November 2013

Emerging infection

Avian influenza
A/H5N1

Countries

Cambodia, Egypt,
China, Indonesia,

Summary of cases

20 casesincluding 11
deaths reported in Cambodia

Control measures

Rapid response teams
deployed

Bangladesh, Sporadicreportsofcases (11 gphanced surveillance
Vietnam in total) from other countries measures
Public health education
campaigns
Avian influenza China 139 laboratory confirmed Temporary closure of live
A/H7N9 cases with 45 deaths (March-  bird markets in some
November 2013). Linked affected areas
to live bird markets with no Culling of live birds in
sustained human to human wholesale markets in
transmission some affected areas
Middle East Saudi Arabia, 150 laboratory confirmed cases Increase surveillance of
respiratory Oman, France, and 64 deaths (September sudden acute respiratory
syndrome corona Italy, Jordan, 2012-November2013).Most illness across WHO
virus Qatar, Tunisia, case occurred in Saudi Arabia member states
United Arab with casesin other countriesin  Elderly and chronicallyill
Emirates, UK single figures. Limited humanto people asked to limitvisit
human spread to the Hajj this year
Yellow fever Chad, Ethiopia, Small numbers of laboratory Increased surveillance

Cameroon,
Democratic

confirmed cases have been
notified across several African

RepublicofCongo countries

activity and mass
vaccination campaigns
carried out in affected
countries

Why are they matter of concern?
Heavy global burden, mainly when they become epidemics or pandemics.
They generally have a high mortality rate and spread across countries very rapidly causing panic and fear.
It is estimated that more than 15 million people all over the planet lose their life’s directly because of

infectious disease, and millions more due to the complications of chronic ones

Key messages

e Most emerging infectious diseases occur where animals meet humans
e The world’s increased demand for meat has been one cause of disrupted ecosystems and increased the
potential for emerging infections



e Since 2005 there has been a change of emphasis from control to prevention or minimisation at the
source, but more must be done to show its cost effectiveness

e One Health brings together researchers and workers from health, agriculture, environment, and
commerce to tackle the problem from all angles It is hoped that this approach will improve human
health and reduce economic costs by preventing emerging infections at their source

What is Middle East respiratory syndrome coronavirus (MERS-CoV)?

e Middle East respiratory syndrome (MERS) is a viral respiratory disease caused by a novel coronavirus
(Middle East respiratory syndrome coronavirus, or MERS-CoV) that was first identified in Saudi Arabia in
2012

e Coronaviruses are a large family of viruses that can cause diseases ranging from the common cold to
Severe Acute Respiratory Syndrome (SARS).

e Approximately 35% of reported patients with MERS have died high mortality

e Human-to-human infections in health care settings, dromedary camels are a major reservoir host for
MERS-CoV and an animal source of MERS infection in humans.

e The virus does not seem to pass easily from person to person unless there is close contact, such as
occurs when providing unprotected care to a patient.

e Health care associated outbreaks have occurred in several countries, with the largest outbreaks seen in
Saudi Arabia, United Arab Emirates, and the Republic of Korea.

History of origin cases and clusters:

First identified in Saudi Arabia in June: :Jeddah, hospitalized with pneumonia,ARDS, acute kidney
injury........ Died. MERS-CoV was isolated from his sputum.

The maximum cases found in SA .

e September 2012: Qatar A patient with acute kidney injury, ARDS I.

e He had recently traveled to Saudi Arabia.

April 2012: Jorden

e 11 pneumonia cases ( 8 HCWs) health care workers

e One patient: pneumonia and pericarditis how to read this if it comes in your

e Other: pneumonia and DIC exam? what does this show you?
Confirmed global cases of MERS-CoV " . E
| Reported to WHO as of 20 Apr 2018 (n=2189) 1) it’s constantly in SA there’s no
100} single year whereby the
5 - B = ea
=

infection is not seen

2) 2015 cluster in korea

3) other countries are there there
but with minimal cases
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Who are risk?

comorbidities (cancer, DT, obesity..etc)

Populations in close contact with dromedaries (e.g. farmers, abattoir workers, shepherds, dromedary
owners)

health care workers caring for MERS-CoV patients

Healthy adults infected with MERS-CoV tend to have mild subclinical or asymptomatic infections.




e To date, limited human-to-human transmission has occurred between close contacts of confirmed cases

in household settings.

e The case clusters in the UK, Tunisia, Italy, and in HCWs in Saudia Arabia and France strongly suggest that

human to human transmission occurs.

e MERS-CoV does not yet have pandemic potential.

Recommendation: Who are risk?

e Anyone visiting farms, markets, barns, or other places where dromedary camels and other animals are
present should practice general hygiene measures, including regular hand washing before and after
touching animals, and should avoid contact with sick animals.

e Consumption of raw or undercooked animal products, including milk and meat, carries a high risk of
infection from a variety of organisms that might cause disease in humans.

e Animal products that are processed appropriately through cooking or pasteurization are safe for
consumption, but should also be handled with care to avoid cross contamination with uncooked foods.

e Camel meat and camel milk are nutritious products that can continue to be consumed after pasteurization,
cooking, or other heat treatments.

Case definitions:

e Limited data

e Fever, chills/rigors, headache, non-productive cough, dyspnea, and myalgia.

e Sore throat, coryza, sputum production, dizziness, nausea, and vomiting, diarrhea, and abdominal pain.

there is no particular symptoms, so how to support the Dx? by history. occupation wise, living wise.
Who needs to be monitored? (Patient Under Investigation):

e Fever AND pneumonia or ARDS AND EITHER:

e HX. of travel within 14d

o Close contact with a symptomatic traveler within 14d

o A member of a cluster of patients with severe acute respiratory illness? MERS

Case definitions:
e Confirmed case:
e Laboratory confirmation
e Probable case: a PUI with absent or inconclusive laboratory results for MERS-CoV infection who is a close
contact of a laboratory-confirmed MERS-CoV case.

¢ Includes anyone who provided care for the patient, including a HCWs or family member or another
individual who had other similarly close physical contact, and anyone who lived with or visited a case
while the case was symptomatic. we need to have them screened as well
Clinical manifestations:
e Incubation period:
o days in S.Arabia very short
e 9-12 days: France
e 2-14d
e WHO, CDC: MERS-CoV be considered in individuals with a syndrome of MERS who returned from travel
to the Arabian countries within the past 14 days.
Laboratory findings:
¢ Leukopenia
e Lymphopenia
e Thrombocytopenia
e Virus isolation should be done from lower respiratory tract urine, feces, serum.
¢ Nasopharyngeal and oropharyngeal swab specimen



Whom to test?

e A person with an acute respiratory infection, which may include history of fever and cough and evidence

of pulmonary parenchymal disease (pneumonia, ARDS) based upon clinical or radiographic evidence of
consolidation, who requires admission to hospital.

e Thedisease is in a cluster that occurs within a 14-day period, without regard to place of residence or
history of travel.

e  Cluster: workplace, household, ...

e HCW who has been working in an environment where patients with severe acute respiratory infections
are being cared.

e  HX. Of travel to the Middle East within 14 days before onset of illness.

e Person with acute respiratory illness of any severity who, within 14 days before onset of illness, was in

close physical contact with a confirmed or probable case of MERS-CoV infection while that patient was ill.

Treatment:
e No vaccine or specific treatment is currently available.
e Treatment is supportive and based on the patient’s clinical condition.
e No antiviral agents are recommended for the treatment of MERS-CoV infection.

Prevention:
e There is no licensed vaccine for MERS-CoV.

o Infection control: standard, contact, and airborne precautions for the management of hospitalized
patients.

Influenzas
General information:
Definition:

* Seasonal influenza is an acute respiratory infection caused by influenza viruses which circulate in all parts of

the world.
* 4 types: A, B, Cand D.
Influenza A and B viruses circulate and cause seasonal epidemics of disease
Subtypes:
* Influenza A viruses (Type A Influenza Cannot be Eradicated)
A(HIN1) ....... A(H1N1) pdm09.... pandemic in 2009
A(H3N2) influenza viruses.
Only influenza type A viruses are known to have caused pandemics.
* Influenza B viruses are not classified into subtypes but can be broken down into lineages. Currently
circulating influenza type B viruses belong to either B/Yamagata or B/Victoria lineage.
* Influenza C virus is detected less frequently and usually causes mild infections, thus does not present
public health importance.
* Influenza D viruses primarily affect cattle and are not known to infect or cause illness in people.
Epidemiology:
*All age groups can be affected
* Pregnant women
* Children under 59 months
* Elderly,
* Individuals with chronic medical conditions (such as chronic cardiac, pulmonary, renal, metabolic,
neurodevelopmental, liver or hematologic diseases)
*HIV/AIDS, receiving chemotherapy or steroids, or malignancy



Health care workers are at high risk acquiring influenza virus infection due to increased exposure to the
patients and risk further spread particularly to vulnerable individuals.

Transmission:

Crowded areas including schools and nursing homes.

When an infected person coughs or sneezes, droplets containing viruses (infectious droplets) are
dispersed into the air and can spread up to one meter, and infect persons in close proximity who breathe
these droplets in.

The virus can also be spread by hands contaminated with influenza viruses.

To prevent transmission, people should cover their mouth and nose with a tissue when coughing and
wash their hands regularly.

Seasonal epidemics occur mainly during winter, while in tropical regions, e influenza may occur
throughout the year, causing outbreaks more irregularly.

Incubation period 2 days but ranges 1- 4 days.

Avian Influenza

Avian influenza is an infectious disease of birds caused by type A strains of the influenza virus.
These viruses occur naturally among wild aquatic birds worldwide and can infect domestic poultry and
other bird and animal species. The disease,
* Fifteen subtypes of influenza virus are known to infect birds, thus providing an extensive reservoir of
influenza viruses potentially circulating in bird populations.
* H5NZ1; the strain of avian flu known as has been behind outbreaks of deadly avian flu.
* Avian influenza transmitted by birds usually through feces or saliva.
* Avian influenza is not usually passed on to humans, although it has been contracted by people who have
handled infected birds or touched surfaces contaminated by the birds.
* Migratory water birds, especially wild ducks. They may do not show clinical disease. The virus colonizes
the intestinal tract and is spread in . . They act as a reservoir for the infection of other species the feces
* Pigs can be infected by bird influenza (as well as by the form of § influenza that affects humans) and can
pass on the flu to humans.

Swine Flu

* Swine influenza (swine flu) is a respiratory disease of pigs caused by type A influenza virus that regularly
cause outbreaks of influenza in pigs.

* Like human influenza viruses, there are different subtypes and strains § of swine influenza viruses. The
main swine influenza viruses circulating in U.S. pigs in recent years are: HIN1 influenza virus, H3N2 virus,
H1N2 virus.

* Influenza in swine was first recognized as an epizootic disease in 1918.

* Swine influenza virus was first isolated from humans in 1974. Serologic evidence of infections with a
swine influenza virus in humans has also been obtained. Viruses of swine may be a potential source of
epidemic disease for humans.

Symptoms and Signs

* Systemic: fever

* Nasopharynx: Runny nose; sore throat

* Respiratory: Coughing

* Gastric: Nausea; Vomiting

* Intestinal: Diarrhea

* Psychological: Lethargy; Lack of appetite

Seasonal flu/ Pandemic flu

* Epidemic (seasonal) influenza which occurs annually and is § attributable to minor changes in genes that
encode proteins on the surface of circulating influenza viruses. These are known as interpandemic
epidemics.



* Pandemic influenza which occurs when more significant changes in § the influenza A virus arises when
human virus strains acquire genes from influenza viruses of other animal species. When this happens,
everyone in the world is susceptible to the new virus, and a worldwide epidemic or pandemic can result.

Infection Control

1-Clean

2-cover

3-Contact

Vaccination :

1-Flu shot (Inactivated vaccine Killed virus)

2-Nasal spray flu vaccine (Live attenuated virus vaccine (LAIV))

Treatment

Treatment with oseltamivir or zanamivir is recommended for all people with suspected or confirmed
influenza who require hospitalization.

T.B

Transmission of M. tuberculosis:
e Spread by droplet nuclei.
e Expelled when person with infectious TB coughs, sneezes, speaks, or sings.
e Close contacts at highest risk of becoming infected.
e  Transmission occurs from person with infectious. TB disease (not latent TB infection).

Probability TB Will Be Transmitted:
e Infectiousness of person with TB.
e Environment in which exposure occurred.
e Duration of exposure.
e Virulence of the organism.

Conditions That Increase the Risk of Progression to TB Disease:
e HIVinfection.
e Substance abuse.
e Recent infection.
e Diabetes mellitus.
e Other immunosuppressive therapy.

Common Sites of TB Disease:

Lungs (first organ gets affected by TB) (especially Apices of the lung).

Pleura.

Central nervous system.

Lymphatic system.

e Disseminated (miliary TB) (when it spreads everywhere, it is hard to be removed).
TB can affect any parts of the body.

Persons at Higher Risk for Exposure to or Infection with TB:
e  Close contacts of persons known or suspected to have TB.
e Residents and employees of high-risk congregate settings.
Health care workers (HCWs) who serve high-risk Clients.
Medically underserved, low-income populations.
Children exposed to adults in high-risk categories.
e  Persons who inject illicit drugs.



Latent TB Infection (LTBI) (Goal = prevent future active disease):
e has TBinfection, but No Disease, not sick and not INFECTIOUS.
e May develop TB disease if they do not receive treatment.

TB Infection (Goal = treat to cure, prevent transmission):
SICK, INFECTIOUS if PULMONARY and NOT INFECTIOUS if not PULMONARY.

Diagnosis of Latent TB Infection:
e person has a positive TB test result and a medical evaluation does not indicate TB disease.

e |f a patient's skin test is positive yet he/she isn't presented with any symptoms, then we have to
make sure if the patient is vaccinated or has latent TB infection.

Overall, about 5 to 10% of infected persons who do not receive treatment for latent TB infection will
develop TB disease at some time in their live.

Testing for TB Disease and Infection:

1. Tuberculin Skin Test:

Factors that May Affect the Skin Test Reaction:
False-positive:

Nontuberculous mycobacteria BCG vaccination.
False-negative:

e Recent TB infection.

e Veryyoung age (< 6 months old).

e  Live-virus vaccination.

2. Chest Radiograph:
Cannot confirm diagnosis of TB

3. Sputum Specimen Collection.

e

Medical History (diagnosis can be made 90% depending on the history):
Symptoms of disease

History of TB exposure, infection, or disease

e Demographic risk factors for TB

Symptoms of Pulmonary TB:
e  Productive, prolonged cough (duration of >3 weeks).
e  Chest pain.
e  Hemoptysis.

Systemic Symptoms of TB:
e Fever.
e  Chills.
o Night sweats.
e Appetite loss.
e  Weight loss.
e  Easy fatigability.

Treatment of TB Infection:



Directly Observed Therapy (DOTs):

Health care worker watches patient swallow each dose of medication.
Consider DOT for all patients.

DOT can lead to reductions in relapse and acquired drug resistance.
Use DOT with other measures to promote adherence.

Treatment of TB for HIV-Negative Persons Extrapulmonary TB

In most cases, treat with same regimens used for
< pulmonary TB

Bone and Joint TB, Miliary TB, or TB

Meningitis in Children
Multidrug-Resistant TB (MDR TB)

Presents difficult treatment problems. Treat for a minimum of 12 months
Treatment must be individualized.
Clinicians unfamiliar with treatment of MDR TB should seek expert consultation.
Always use DOT to ensure adherence.

Community TB Control:

1.

Preventing and Controlling TB

Three priority strategies:

Identify and treat all persons with TB disease.
Identify contacts to persons with infectious TB; evaluate and offer therapy.
Test high-risk groups for LTBI; offer therapy as appropriate.

Health care providers should work with health department in the following areas:
Overall planning and policy development.

Identification of persons with clinically active TB.

Management of persons with disease or TB suspects.

Laboratory and diagnostic services.

Data collection and analysis.

Training and education.

Data Collection and Analysis

TB reporting required in every state

All new cases and suspected cases promptly reported to health department
All drug susceptibility results sent to health

department

Training and Education

TB control programs should

Provide training for program staff

Provide leadership in TB education to the community

Ensure community leaders, clinicians, and policymakers are knowledgeable about TB
Educate the public

Cycle of infection of pulmonary T.B



Susceptible host:

Low standard of
livings, malnutrition,

- ; Agent:

Mycobacterium
tuberculosis

alcoholism, HIV /AIDS
Portal of entry (inlet):

Respiratory tract
Incubation period=4-12 weeks

jified by area
ation, etc

Transmission:

Contact: Direct,
indirect& droplet

Air borne: droplet
nuclei & dust

Reservoir etc

Man in the form
of a case \

Portal of exit: Respiratory tract
Source of infection: Sputum and
contaminated articles, dust
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THE DUAL EPIDEMIC OF TB AND DIABETES

DEADLY LINKAGES

= People with a weak immune system, as a result of chronic diseases such as diabetes, are at a higher risk of
progressing from latent to active tuberculosis.

= Diabetes triples a person’s risk of developing TB. About 15% of TB cases globally may be linked to diabetes

= TB can temporarily cause impaired glucose tolerance which is a risk factor for developing diabetes

= The likelihood that a person with TB will die or relapse is significantly higher if the person also has diabetes.

= Alarge proportion of people with diabetes as well as TB are not diagnosed, or are diagnosed too late.

KEY ACTIONS
Early detection can help improve care and treatment outcomes of both diseases. All people with TB should be
systematically screened for diabetes. Systematic screening for TB in people with diabetes should be considered in
settings with high TB prevalence.

*  WHO-recommended treatments should be rigorously implemented for people with TB/diabetes.

= Itis important that proper care for diabetes is provided to minimize the risk of TB.

* Diabetes prevention on population level also helps prevent TB.

* A joint response is needed to ensure coordinated clinical management and address common health system
bottlenecks and social determinants
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A strong association

Smoking substantially increases the risk of tuberculosis (TB) and death from TB

More than 20% of global TB incidence may be attributable to smoking

Controlling the tobacco epidemic will help control the TB epidemic

Smoking is a risk factor for TB, independen