Foundation of Epidemiology

Definition of Epidemiology

- What is epidemiology?

- f“ Epidemiology is the study of how disease is
5ol | s distributed in populations and the factors that

_,,o Lﬂ;,. influence or determine this distribution.
n= ) als. why does a disease develop in some people and not in
others?
The premise underlying epidemiology is that disease,
e illness, and health are not randomly distributed in
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o Def‘ nition of Epidemiology
d” Another defi f epid | ‘th dy =
£« Another definition of epidemiology is “the stu 5 ,
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discipline and the purpose or application for which Use of healhservices
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Epidemiology has expanded into other fields such as pharmaco epidemiology,
Molecular epidemiology, and genetic epidemiology.

Molecular epidemiology measures exposure to specific substances and early _ !
biological response, by:

* Evaluating host characteristics mediating response to external agents, and
* Using biochemical markers of a specific effect to refine disease categories.
Genetic epidemiology deals with the etiology, distribution, and control of
disease in groups of relatives, and with inherited causes of disease in
populations.

Genetic epidemiological research in family or population studies aims to
establish:

* A genetic component to the disorder,

* Relative size of that genetic effect in relation to other sources of variation in
disease risk N

« Responsible gene(s)
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Epidemiologist
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'\.')\ &rv ® Are Public health scientist, who is responsible for

carrying out all useful and effective activities needed

for successful epidemiology practice.

- Epidemiologist normally does not deal with individual
patients but an entire population”

« Epidemiologist also deals with applying the

knowledge gained through the study of disease

ﬂ : The Objectives of Epidemiology

l) To identify the etiology or cause of a disease.

- The Objectives of Epidemiology

Gl C ol 5 -~ , The aims of objective | are:
an. thegualammat risic factors.' - d.. JZY A To intervene to reduce morbidity and
> Risk factors are factors that increase a O\l mortality from the disease
erson’s risk for a disease. o » i
X r . 5 i‘”_'_ :"lé‘) B. To develop a rational basis for prevention
t is two type: =, ——
**Modifiable risk factor such as obesity, diet, and 3 > program.
other lifestyle factors; 1\)_&& C. To develop appropriate vaccines and
“*and non-modifiable risk factors such are age, Lm)“‘ treatments which can prevent the
gender, and race. - transmission of the disease to others.

Why do we need to know the etiology and
risk factors for a disease?




The Objectives of Epidemiology
- wib o) oy Br
2) To determine the extent of a disease in the
community.
oWhat is the burden of a disease in the
community?
~ The aim of objective 2 is:

> to plan for health services and facilities and to

train future health care providers.

The Obijectives of Epidemiology

3) To study the natural history and prognosis of
_——

> Certain diseases are more severe than others.

> Not all diseases have the same duration of

survival.
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- The Objectives of Epidemiology

4) To evaluate both existing and newly developed
preventive and therapeutic measures and modes

of health care delivery.

UFor example: does screening women for

breast cancer using the mammography
e r———
improve survival in people found to have
S—— e

breast cancer?

The Objectives of Epldemlology

5) To provide the foundation for developing public

policy relating to environmental problems, genetic
issues, and other considerations regarding disease

prevention and health promotion.

UFor example: is the electromagnetic

radiation that is emitted from microwaves a
bddidads

hazard to human health?
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Scope of Epidemiology
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Scope of epidemiology

e . A focus of an epidemiological study is the

population defined in specific geographical area at
specific time.

 For example, a specific group of patients, or factory
workers could be the unit of study.

* A common population used in epidemiology is one
selected from a specific area or country at a

specific time.

Scope of epidemiology
Epidemiology describes a disease according to
~  these three characteristics:

1. "Population: Age, gender, socioeconomic status,

ethnicity, race, education level,...etc.

2.4 Place: Geographically restricted or widespread ,

relation to water or food supply.

- 3. Time: is it changing or stable? seasonal variation?

Changing Patterns of Community
Health Problems
t’_)b,’ In the developed countries, 1900, the leading causes
{ _—
of death were pneumonia and influenza, followed by
TB and diarrhea.
('):u“ * Today, the leading causes of death in the same
countries are heart disease, cancer, chronic lower

respiratory disease, and stroke.

What change has occurred?




Changing Patterns of Community

Health Problems

* In 1900, the leading causes of death in the developed
countries were all infectious diseases.

* However, now we are dealing with chronic diseases
that in most situations don't seem to be communicable

or infectious in origin. Rather, they are more related to

OUR lifestyle.

* Consequently, the kind of research, investigations, and
services we need today differ from those that were
needed in 1900.

Changing Patterns of Community
Health Problems

* Nevertheless, the pattern of disease occurrence

in developing and poor countries today is often

similar to that which was seen in the developed

countries in 1900.
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 The Leading Causes of Death in KSA

The top 10 diseases causing mortality in Saudi
Arabia are (CDC, 2018):

Ischemic heart disease

Road injuries

Stroke

Chronic kidney disease
Lower respiratory infections
Alzheimer’s disease

Conflict and terror
Cirrhosis
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Neonatal disorders
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Diabetes

The Leading Causes of Death in
KSA

 See attached paper




Epidemiology and Prevention
. Primary, Secondary, and Tertiary Prevention

. A. Primary Prevention: is the action taken to prevent the
- development of the disease in a person who is well and does
not yet have the disease.

. Aim of primary prevention: is to prevent the disease
occurrence.

UExample: Smoking, Immunization and Regular exercise.

UTarget: Total population, selected groups and individuals
at high risk; achieved through public health programmes

Epidemiology and Prevention
Primary, Secondary, and Tertiary Prevention

. B. Secondary Prevention: involves identifying people in whom a disease
" process has already begun but who have not yet developed clinical signs and
" symptoms of the illness. This period in the natural history of a disease

is called the preclinical phase of the illness.

Aim of the secondary prevention: is to detect the disease earlier than

it would have been detected with usual care.

U Examples: Screening for high blood pressure and breast self-

examination through mammography.

U Target: Individuals with established disease; achieved through early
diagnosis and treatment.
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 Epidemiology and Prevention
- Primary, Secondary, and Tertiary Prevention

~ C.Tertiary prevention: is preventing complications in those

- who have already developed signs and symptoms of an illness

' and have been diagnosed, people who are in the clinical phase

.~ of the disease. This is achieved through appropriate treatment

. of the illness.

Aim of the tertiary prevention: is prevent complication

and improving health of the ill person.

JExamples: Rehabilitation for stroke

UTarget: Patients; achieved through rehabilitation.

Approaches of Prevention

. Two possible approaches of prevention:

I. 'Population-based approach: in this approach a
preventive measure is widely applied to an entire
population.

-|Example: advice against smoking.

2. High-risk approach: in this approach a
preventive measure is directed to specific group
of people, those who are at high risk for specific
health problem.

-|Example: developing_lifestyle change program for
people who are at high risk for diabetes and
cardiovascular disease.




Approaches of Prevention

« Population-based approach can be considered

public health approaches.

* Where as high-risk approaches more often
require a clinical action to identify the high-risk
group to be targeted.

* In the most situations, a.combination of both

approaches is ideal.

Epldemlology and Clinical Practice
o Ol S

J Epldemlology is critical not only t public health but also
to clinical practice.

e The practlce of medicine is dependent on population

L Example: if a physician hears an apical systolic
murmur, how does he or she know that it represents
mitral regurgitation?

UThe diagnosis is based on correlation of the clinical
finding.

Epidemiology and Clinical Practice

8 SL; UExample 2:a patient asks his physician, “how long
' E does it take for the disease to be cured? And the
k doctor replies, four to six months. On what bases

does the doctor prognosticate?

[He does so on the bases of experience with large

groups of patients who had the same disease, were

observed at the same stage of disease, and received

the same treatment.

Epidemiology and Clinical Practice

I. The process of diagnosis is population based.
2. The process of prognosis is population based.

3. Selecting of appropriate therapy is population-
based.

Thus, population-based concepts and data underlie
the critical processes of clinical practice, including

diagnosis, prognostication, and selection of therapy.




- From Observation to Preventive
 Action
o We will discuss two examples that demonstrate

how epidemiologic observations have led to

effective measures in human populations.

I) Ignaz Semmelweis and childbed fever.

2) Edward Jenner and smallpox

Ignaz Semmelweis and childbed
fever.

Ignaz Semmelweis and child
bed fever.

* He is specialized in Obstetrics and become interested
in a major clinical and public health problem of the
day: childbed fever which is fever that is related to

childbirth or the period after the birth.
ostPartum e\
* In the early 19 century, childbed fever was a major

cause of death among women shortly after childbirth,

with mortality rates from childbed fever as high as
25%.3

—

Ignaz Semmelweis and child

bed fever.

* Because the cause of the childbed fever was
unknown, many doctors start correlating the
finding at autopsies of women who had died of
the disease with the clinical manifestations that

characterized them before their death.




Ignaz Semmelweis and child

‘ bed fever.

o - There were two Obstetric clinics. The first is run
by physician and medical students and the second
is run by midwives.

- » The physician and medical students in the first

‘ clinic began their days by performing autopsies on
women who had died from childbed fever, then

they proceeded to provide clinical care for women

in the first clinic.

Ignaz Semmelweis and child

bed fever.
« Staff in the second clinic * Midwives’ did not

perform autopsies.

» The mortality rates in both clinic was as follow:
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Figure 1-11. Maternal mortality due to childbed fever, First
and Second Clinics, General Hospital, Vienna, Austria, 1842,

(Adapted from the Centers for Disease Control and P

Accessed April 11,2013.)

Why do you think this happen?

f . revention:
Hand hygiene in health care settings—Supplemental. www.cdc.
,y-v/h.u|dhygicm‘/downluaul/lmmlJ\ygicnc”supplcnwnt ppt

Ignaz Semmelweis and child

bed fever.
» Semmelweis had been impressed by mortality

rates in the two clinic in 1842.
* He came to believe that mortality was higher in
the first clinic than in the second clinic
because the physicians and medical
students went directly from the autopsies
to their patients.




Ignaz Semmelweis and child
bed fever.

' He suggested that the hand of physicians and medical students
were transmitting the infection “disease-causing particles”
from the autopsy room to the women in the first clinic.

:o He then developed and implemented a policy for the
physicians and medical students in the first clinic to prevent
~ childbed fever. /
¢ He required them to wash their hands and to brush under
 their fingernails after they had finished the autopsies and
- 'before they came in contact with any of the patients.

A

Ignaz Semmelweis and child
bed fever.

* As a result, the mortality rate in the first clinic
dropped from 12.2% to 2.4%, a rate comparable

to that seen in the second clinic.

[_?ears later, the major cause of childbed fever
w.

as recognized to be a streptococcal infection.

Ignaz Semmelweis and child
bed fever.
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Edward Jenner and Smallpox

* Edward was very interested in smallpox which

was a world wide problem.

* In the late 18™ century, 400,000 people died

from smallpox each year, a third of the survivors

became blind as a result of corneal infection.
* He was very interested to find a good and safe

approach to prevent this infection.




Edward Jenner and Smallpox

-« Edward noticed that one young woman whose

occupation was milking the cows developed a mild

disease called cowpox.

o Later, during smallpox outbreaks, smallpox didn’t

—— g

develop in this young women.

'« Edward then convinced that cowpox could protect
~ against smallpox and decided to test the hypothesis.

Edward Jenner and Smallpox

-+ Edward took cowpox material from that young woman
~ and administered it to an 8-year-old volunteer.
* Edward was so convinced that cowpox would be
protective 6 weeks later.
* In order to test his convection, he inoculated the child
with material that has just been taken from a smallpox
‘pustule.

¢ The child did not contract the disease.
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