Cohort study design
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Evidence Pyramid

Meta
Analysis

Systematic
Reviews

Randomized
Clinical Trials

Cohort Studies
Case Control Studies
Cross Sectional studies
Ecologic studies

Case Series / Case Reports
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Overview — Cohort Study

« Definition: A study Iin which two or more
groups of people that are free of disease and
that differ according to the extent of exposure
(e.g. exposed and unexposed) are compared
with respect to disease incidence



Appropriate population for study

Population at risk:

Members of a cohort must meet the criteria for
being at risk of disease.

It means:

1)Everyone should be free of the disease being
measured at the outset of follow up

2)Everyone in population at risk must be alive at
the start of follow up.
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Cohort Study

Cohort » Outcome
Death
(suspected Disease
exposure) Recurrence
Recovery
................................................. >
Time

Basic component of a cohort study: Exposure, Time & OQutcome




P9 50 aalliae >0 ,b

9 oowud LS)L““’ 4 M.u‘ A.Q‘>l9,o )9 &S 09)5 L.S) c.)b.é‘ )‘ 09; 9.) cu_QQ)io@ axlllzo &S) e
el b (olow Jog Oliee 9 oS oo S Fe Sl |y it e )3 &5 (25,5
S (o dwlie @l 0g)S 93 (pl )

ASb aplge e 09)5 )3 jop I i

NOT
EXPOSED

DISEASE
DOES NOT
DEVELOP

DOES NOT
DEVELOP




aadlae gl 9 o1 31 s

(40 Cyg 9 4Bl dpzlga) 05,5 93 )3 3l )3l Gl (gl (ooll b9y 93 @
2,1 dgg

ol Jele U pslis g il agalge (clue polp8l Gl -

dﬁ-i*-’ 9 A.Q‘.}‘g.o g,u.uo9 e ua?u.wo C)9-N (owio.ta) Cuzo> ;i.» g,;l.&d}‘ -
s Jele L o gy b 3,55 4055 (05 st b

Start with: DEFINED
Start with: POPULATION
NOT NOT RANDOMLY ASSIGNED
Then,
EXPOSED | AND | ey posED follow g Ny

:::le:\;l up i EXPOSED NOT
for: for: EXPOSED

DisEASE | |, ce0c; [ [DisEAsE | | GE0ce /\ / \

NO NO
DISEASE DISEASE




@3;0& ol 8'33‘

Yo Sl 4 dddllas 390 313l Cudnd g, Ked Sldllae §3 ppe il
Cuwl Hlai 550 dxbly 2ol (4l ys

LSS Awd 9 A g Sed Oilallas

(Prospective, Concurrent) S sasl 29,5

(Retrospective, Non-Concurrent, Historical) ;5 4338 2g,Sen

Internal Cohort
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Descriptive Cohort



Types of Cohort Studies

Selection of
participants

Follow-up

A

I

| Concurrent

1

Investigator
begins the study

>

Study
Non-Concurrent
: Study

Investigator
begins the study

» Mixed Design

1

Investigator
begins the study




Prospective Vs. Retrospective cohort
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Closed Cohort vs Open Cohort

Cohort Study: Closed cohort
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People can leave the study at any point



FOLLOW UP

ONLY THOSE FOLLOW UP
WHO DID NOT THE POPULATION
HAVE THE NEW AT ONE YEAR:

DISEASE AT

(Incident)
BASELINE:

Cases

DID NOT

HAVE THE

DISEASE AT
BASELINE

ONE YEAR

JAN 1 DEC 31



Exposed

Non- Exposed

Basic Analytic Approach

Diseased Non-Diseased
® » Incidence
Exposed
Diseased Non-Diseased
o > Incidence
Non-Exposed
........................................................ >

S—

Relative
Risk



Design of a cohort study

Disease Status

Yes No Total

Yes
Exposure a

Status

No




Basic Analytic Approach

Then Follow to See Whether

Disease
Disease Does Not Incidence Rates of
Develops | Develop Totals Disease
First Select Exposed a b a+b afa+b
Not exposed C d c+d c/c+d
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Then Follow to See Whether

CHD CHD Does Incidence per
Develops |Not Develop| Totals 1,000 per Year
First Select | Smoke cigarettes 84 2,916 3,000 28.0
Do not smoke 87 4,913 5,000 17.4
cigarettes




Risk Ratio or Relative Risk (RR)

Then Follow to See Whether
Disease Disease Does Incidence of
Develops Not Develop Totals Disease (Risk)
First Select | Exposed (E+) a b a+b afatb
Not exposed (E-) C d c+d c/c+d
+ a _a p+
b = a+b Risk of disease in exposed group (E+) RR = a-é—b = —
ctda P
If:
~ c RR =1 ; Exposure in not associated with disease
p = c+d Risk of disease in Un-exposed group (E-) RR > 1 ; Exposure increases the disease risk

RR < 1; Exposure decreases the disease risk
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Then Follow to See Whether

CHD Does
CHD Not Incidence (Risk)
Develops | Develop | Totals percentage
First Select | Smoke cigarettes 80 220 300 27%
Do not smoke 100 500 600 17%
cigarettes
0.27
RD =0.27 —0.17 =10 % RR =——=1.59
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Number of Number of
Men Women Total
Random sample 3,074 3,433 6,507
Respondents 2,024 2,445 4,469
Volunteers 312 428 740
Respondents free of CHD 1,975 2,418 4,393
Volunteers free of CHD 307 427 734
Total free of CHD: The Framingham Study 2,282 2,845 5,127
Group
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Cohort study Biases
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Cohort study Biases (cont.)

I
Exposed
Initial Cohort
n= 500
I
Non-
Exposed

Initial Cohort
n= 500

Cohort at the end
of follow-up
n= 493

Cohort at the end
of follow-up
n= 496
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Calculation of incidence based on person time at risk
(Rate of occurrence)

Person-time
at risk (years)

14

14

14

14

14

14

14

14

14

14

14

14

— Sum =12 x 14 = 168 person-years
1980 1982 1984 1986 1988 1990 1992 1994

X=when parcon time
disease .
at risk

occurred
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L 0 | 12 Incidence Rate = : = 2.9 per 100 person-years
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Thank you



