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their outcome.
-fixed=outcome
Wide range= factor

interest.

-useful to study exposure
that no longer occur.
-useful to study rare
outcomes.

information. (recall bias)

Study design Method Advantages Limitations notes
Prospective -we follow people with a | -fewer potential of bias and | -expensive.
certain risk factor to see | confounding factors thanin | -time consuming.
whether they develop a | retrospective. -difficult to access subjects.
specific outcome or not. | -higher reliability of data. -loss of subjects from the study over time
-measures of association may be substantial. (drop out bias).
between factor &
U outcome must be high
_eg enough to conclude a
9 meaningful relationship.
"‘ -fixed=factor
N Wide range = outcome
< Retrospective -we study the history of | -inexpensive -confounding factors and bias more
g people with an outcome | -quick common.
0 to see whether a specific | -easy to access a large -subjects may not remember past
N factor could have caused | number of subjects in

Descriplive

Case report

-a detailed report by a
clinician on a single
patient with unusual
features that could lead
to a hypothesis.

-the most common
descriptive study.

-starting point of many
researches by raising a
research question.

-clinical investigators can
use
challenge-rechallenge
data to help establish
causality or relationship
between the unusual
feature and a specific
factor.
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Case series

-a detailed report by a
clinician on a group of
patients with unusual
features that could lead
to a hypothesis.

-recognizing a clustering of
similar cases could
emergence a new disease or
epidemic.

-helps learning more about a
disease symptomes, signs.
-helps creating case
definitions.

-useful for clinical education.

-cant provide a relationship between
factor/outcome. (more concerned with
the symptoms)

-can’t provide prevalence / incidence
rates (no pop. / not all cases registered).
-no control group for comparison.

-population case series:
An extension of case
series study + including
additional cases that died
without being seen by a
clinician.

Adv:

Understanding the
spectrum & natural
history of the disease.

Ecological

studies

(AKA correlational
... because the
relationship is
described as a
positive or negative
or no correlation)

-existing statistics about
populations —usually
from different
geographic areas or time
periods- are used to
compare mortality &
morbidity taking in
consideration the
average risk factor in the
population (not
individuals).

-provide strong relationship
between disease and
behavior.

-quick & cheap.

-generates new hypothesis.
-can identify new risk factors
(as a hypothesis)

-unable to control for confounding factors
(ecological fallacy).

- it doesn’t reflect association at individual
level.

(a case in a population with high average
of an exposure may not be exposed.)
-don’t provide incidence/prevalence .

-measure of association
used = correlation
coefficient r ... which
describes how linear the
relationship between the
exposure & outcome is.

Cross sectional
(AKA
prevalence)

-studies in which a
population is surveyed
and their disease &
exposure are
determined at the same
point of time.
-provides a one-time
glimpse at the
population, Showing
relative distribution of
conditions, diseases...

- inexpensive.

-quick.

-sample size depends on the
question.

-provides prevalence.
-effective in identifying
chronic diseases.

-provide useful information
for the planning of health
services and medical
programs.

-not suitable for rare diseases.

-not suitable for short duration diseases
(not realistic prevalence).

-often difficult to show cause_effect
relationships as they are measured at one
point of time. (Al e 5 ) (e o j2is L)
-bias chance (not representative sample
/low response /misclassification)

-unable to measure incidence.

-results may be difficult to interpret.

-often used as initial
exploration / generation
of a hypothesis that is
followed by another
analytical study (e.g. case
control)




Analytical

Case control

-a comparison between
a group of cases (with
one specific disease) and
controls (from the same
population/as similar as
possible) to determine
the factors that could be
responsible for the
development/prevention
of the disease.

-most common among
analytical studies.
-selection of subjects
based on disease status.

-quick

-inexpensive

-able to study a wide range
of exposures.

-able to study diseases with
long latency period.

-can study rare diseases.
-small sample size is
required (compared with
cohort)

-not suitable to study rare exposure
(cohort is better).
-cant provide incidence/prevalence.

-susceptible to bias (selection and recall).
-we cant be certain that the exposure
came before the disease.

(factor _ outcome relationship)

-choice of controls may be difficult or not
representative.

-no absolute risk estimates.

-suitable measure of
association = odds ratio

-methods of data
collection :

1.case_note review ( <tk
=)

2.postal questionnaire
3.interview (for detailed
information )

Cohort

-a comparison between
a group of exposed &
nonexposed people to a
specific factor (for a long
period) to determine
whether an outcome
incidence of is greater in
any of the groups.
=selection of subjects
based on exposure.

-best study to establish
cause_ effect relationships.
-takes into account seasonal
variation/ fluctuations &
other changes over a long
period of time.

-provides incidence and
prevalence.

-provides a time related
sequence between exposure
& outcome.

-suitable to study rare
exposures.

-able to study a wide range
of outcomes for a single
exposure.

-less bias potential.

-expensive.
-time consuming.
-not efficient for rare diseases.
-needs large samples.
-bias potentials:
-drop_ out bias (seriously affects validity)
-changes among diagnostic methods,
exposures or study population.
-difficult (locating subjects, tracking and
testing them over a long period).

-examples:

-life expectancy of
cerebral palsy children.
-aspirin intake and
colorectal cancer.

-purpose (2 dimensions):
1.descriptive (measures
frequency).

e.g. incidence rates /
natural history of the
disease.

2.analytic (measures
association)

e.g. relative risk.

Suitable measure of
association= relative risk.




Retrospective
cohort

-we use information
about already exposed
and diseased people ...
without having a control
group.

-all the process is in the
past.

-inexpensive.

-quick.

-feasible for studying effects
for exposures that no longer
occur (e.g. banned drug)

-relies on existing records (which might
not be enough).
-relies on subject recall (recall bias).

Key difference between
retrospective cohort &
case control is that we
don’t have a control
group in the cohort.

Ambidirectional
cohort

Data collected both
retrospectively and
prospectively on the
same cohort to study
short and long term
effect of exposure.

Experimental

-what is it?

Studies of the effect of
a specific treatment
(drug/surgery/new
service/type of
management) on
patients with a specific
disease to evaluate its
efficacy.

-why do we need it?

-Theory is not enough and
have caused previous
disasters.

-Observational studies
show the correlation
between factors and
outcome, but do not ensure
causation. (evidence: many
false positive observational
studies e.g. relationship
between red meat
and breast cancer) + they
might not overcome bias
and confounding.

SO WE NEED
EXPERIMENTAL TRIALS TO
ENSURE CAUSALITY, SAFETY
& EFFICIENCY.

-depends on the study type.

-could be clinical/
preventive.

-clinical trials could be:
Randomized,
nonrandomized, single
center, multi center, 4
phases trials.

-choice of the clinical
study design depends on:
1.research question.
2.research goals.
3.researcher beliefs,
values & skills.

-time & funding.

-types of study outcomes:
1.death.

2.clinical measurement.
3.symptoms.

4.quality of life.
5.psychological wellbeing.




Experimental

Randomized
clinical trial
(RCT)

-differences from
observational:
l.exposure =
manipulated.
2.subjects= chosen by
random allocation
(whether to be in the
experiment or control
group).
-mechanism?

Experiment group are
given the agent being
tested ... control group
are either given a
current drug or
a placebo (if there is no
current drug).

Both patients and
investigator are blind to
the treatment given to
reduce bias (double
blinded).

WE NEED EXPERIMENTAL
TRIALS TO ENSURE
CAUSALITY, SAFETY &
EFFICIENCY.

-expensive

-large trials (may affect statistical power).
-long term follow up (drop out bias).
-compliance.

-possible ethical questions.

-patients may make some sacrifice
(because it requires scientific treatment
rather than medical).

-could be single /double/
triple blinded.

Preventive

-studies of the effect of a
possible preventive
measure on people who
don’t have a disease.
-we have an experiment
group vs. a control
group.

-suitable to find a
prevention of extremely
common/ extremely severe
diseases.

-suitable to study people
who are at high risk of a
disease but haven’t
developed it yet.(e.g.
hepatitis B)

-more expensive.

(the risk of developing diseases is small...
which allows a greater number of subjects
than clinical trials do = more expensive)

-some studies have to be
applied on communities
rather than individuals
e.g. water fluoridation to
prevent dental caries.

Ghada Barakat



Peventive medicine

\. what is it eradicate
-Ackons aimed 4o {>eliminate
Minimize ‘he impact of dizease or disatsulhtg

I# aon of +he above Is feasible .. figkard the progress o it

Medical Screening

What is ik o
the Systemakc apPICHHON of a dest For pesple who hawenh sugn medicar atlerkon ofy SCTOUNE OF
Sympioms of disorder, to 'ldeﬂ’rif’y ho-—8re-atriskop cletetoping ek drsardler

Further inveshgation
Direct preventive action

Aims
LFo, indlividuals 1 L For _community L, for medical Field

-Betier prognosis /oulcomes - Protection Fom ammunicable _Resesrch
diseases (understanding natural
= Ratonal allocation of resources historg of ol
— Moctality } story of clssoe.)

- quality of lfe 4
Types of medical soreening aacardling 40 Subject
Random 3creening

Opportunistic Screening Ccase Rnding’

b sublects - people who Sesk health o for another reason

SV g

»scrsemnﬂ assists in early <:I<agnos45 of Signs /ngp}oms

E At GPs & selecied specalists:
genersl population awareness.

Screenit "fj Criferia

Disease shouidd _be an_imPortant _health problem

tueu defined , known epidemiology , natural history prevalence
> Common / Serious -Even ¢ fot ighty_Prevaient

B=
Presence of _pre—sympomatic _or_€arly_Stage of +the dlisease

Lo ensure - we do Rt ko See if there is a difference behween eacly dletecied
Pajients (By Screening) and people who Seek health Care arter Sympioms

Screen Bor the disease not 4he risk Factor

> _Screening test

-Shouid be:- f

1, safe 1, inexpensive 1, Acceptable 1 vaud & reliable

considering convenience & fest olurshon

LMO, minimal adverse effects (e.g- pain)

N
Sensihvity S5, Fic
pecificity =
(oetection rate) = 1P ey = T
TPy TWaFp

» Faise posie rate
R Sy B

(—\/ FPyTN
Why important-2

“Wwe need 4o make it a3 kw a5 POsSIbIE . 0 Syoid. 3-
) Artecting the economic by Further investigations.
2) psychological distress

(—_J

Relisbility means 4hat the Same results Snoud be
obtaingol by different observer or +he Same
observer at olifferent occasions.

Pest - sareening process

K} Agreed plen on Further investigation , clisgnosis & treatment

= Agreed
treatment:

© Where to refer your positive subjects
* What is the diagnostic tests
* Who will pay for the investigations and treatments

 Diagnostic tools, screening intervals and
treatment

* Facilities required for such steps should also be
available or easily installed and equally accessed by
the screened population

~ fow ke Jcreeni more _efficient
I Do 1+ SyStemaHc . Inslesd of Scatered campagns & achivities.
LHow? obtain data about residents in 3 Specific area . Arange BP  Visits for them
21 Make it Sunpe
Cut ik down So it will be Smpile ey 5 Sity s Aoy Tan pYT e DU yran pucdy cha

Bl dest ot berare You_generaiize i}
. / = —

"Imhortance of Pilot Isféjé;:ts

Test it before you generalize it why do we need ‘ ,
Health econamics cvaluation

* Start with pilot program a pilot Project . Settingage cut-off hased on local ‘dnm‘

by learning f
© Assess response rate ¢

« Is my program cost-effective

P
experienccal pilol phase
Comprehensive assessment of the screening program
helpline, waiting time, Alm quality, guidelines such as

* What is my cost-effective screening criteria double readers, Talse positive rate el negitive rate
agnosis process, psyehological counseling, ereatmen,
+ Quality of al involved steps (single versus double reader BT o e Ao, o <o ok
g , FIT versus test) et at the national level.

Assessment of barriers to screening

* Compare respondents with non-respondents Quality assessment of stall

© Assess success rates

6.

* Look for determinants of success and failure

* s ther who needs di

Acceplabilily to +he public
% health care Staf?.
L) Screening , 1D133nosiS
» 4herapy Showd be ethicaly
oaepied.

Economic _evaluation

- Screening test musk
Ssve money of disease

ol the L might b ot rdn o treatment .

g o screening plys ke ol in the

e B, et G o ensure that -

$adentag o7 aemaly -Chaose +he aorect
disease o Screen

= Choose +he corect
group ak risk +o Soreen-

- Bias reeied o medical screening

Ml |ead time BiaS ~r derecting the dlisease earlier APPEIrS fo Proiong e Survival time , but it cloesn
because early reatment is octuslly not beter.

12y length_time Biss s the cases more likely fo_be detected by ruttting Screening are_usually Slowly
Progressive & might Mot harm +he Pakent in lifekime.

Bl Seiection Bias ~y Respanders are Jfferent from clediners.

Volunteer bias:

@l Volunteer Bias ~ Beloted to point 3 &

Mo CcomMon dmong NoNSystemake Screening

— Atter al_Sefs of pilot studies & Quality Asurance

Quality Assurance

¢ Quality assurance means that the assessment of
the service provided and applying modifications

your _pProgram _Will_be in_prce .

when necessary. -Now, you feek fo continue monikoring andh
* This includes various steps such as recruitment,

registration, waiting time, test procedures, results reguir _ealuation.

handling and follow up or referral for treatment

procedures.

¢ Clinical audit
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