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Learning Objectives

• Learn strengths, limitations of cohort 

study design

• Understand measures of disease 

frequency and effect from cohort design

• Recognize cohort design in literature
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Definition of a Cohort Study

• Study which selects patients on the basis 

of the presence or absence of exposure to 

a factor of interest

• Follows patients through time to determine 

their outcome(s)

Descriptive Studies

• Case reports

• Case series

• Analysis of secular 

trends

Analytic Studies

• Case-control

• Retrospective cohort

• Prospective cohort

• Experimental

Options in Research Design



2018/08/02

2

Cohort Study

• Definition

– Compares patients with risk factor/exposure 

to others without for differences in outcome

• Use

– Study any number of outcomes from singly 

risk factor/exposure

• Main limitation

– Prolonged, costly
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Trade-Offs in Research Design

• Informativeness

1. Internal validity

2. External validity (generalizability)

• Feasibility

Cohort Study Design

Advantages

• Calculate incidence

• Study many outcomes

• Outcome unknown at 

study start

• Intuitive

Disadvantages

• Large sample size 

needed for rare dz

• Long follow-up required

– Loss to follow-up

– Changes over time in 

criteria, methods

– Costly
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Prevalence

Prevalence =

No. of existing cases of disease

at a specified point in time

No. of people in the population

at that time  

Incidence

Incidence =

No. of new cases of disease

over a period of time

No. of people at risk of developing

the disease during that time  

• May want to calculate person-time of follow-up

• Account for different entry, dropout rates 

varying duration of follow-up

Attributable Risk

• Absolute difference in incidence between 

exposed and unexposed groups

Attributable Risk = Incidenceexposed – Incidenceunexposed

https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjTpOWerbbbAhUNj1kKHchQBCkQjRx6BAgBEAU&url=https://sclerodermainfo.org/prevalence-and-incidence-of-systemic-scleroderma-in-the-us/&psig=AOvVaw1BziUNN5RBDklQbAEkut-J&ust=1528076086560639
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Cohort Studies: 

Calculation of Relative Risk

Cohort Size # Developing Disease

Exposed A+B A

Unexposed C+D C

)(
  UnexposedAmong Disease ofRisk 

DC

C




Relative Risk (Risk Ratio) = 

A

A B

C

C D
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 Exposed Among Disease ofRisk 

BA

A




Relative Risk

Relative Risk =

(RR)

Incidence of Outcome in Exposed

Incidence of Outcome in Unexposed

• RR > 1.0   Exposure assoc. with outcome

• RR = 1.0   No relation for exposure, outcome

• RR < 1.0   Exposure may be protective

Calculation of Analytic Measures 

in Cohort Study: Example

• Perform cohort study examining risk of 

acute kidney injury with tenofovir in HIV
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Calculation of Analytic Measures 

in Cohort Study: Example

10 40

13515

200

Outcome

AKI     No AKI
Exposure

Tenofovir

No Tenofovir

50

150

RR = 

Attributable

Risk

IncidenceExposed

IncidenceUnexposed

=
10/50

15/150
= 2.0

IncidenceExposed IncidenceUnexposed= - = 0.1

Cohort Studies: 

Calculation of Incidence Rate Ratios

 Person-Time 
At Risk 

# Developing Disease 

Exposed T1 A 

Unexposed T0 C 
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Lo Re V. JAIDS 2007;44:344-50.

Median Change in Body Weight Over Time, by Cohort
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No. Subjects: 
HIV/HCV      5             11            22     42        44            63             63      61           39            24 

HCV         17           20            22     22        25            64  64             64        51            42 

HIV         60           7              43            13               2            65             65             65        63           61             

Weight Interval

HIV

HCV

HIV/HCV

Results: Incidence of 

Clinically Significant Weight Loss

RR (95% CI) = 1.95 (1.39, 2.73)

Clinically Significant 

Weight Loss

HIV/HCV-Coinfected 

(N=63)

HCV-Monoinfected

(N=64)

P-Value

No. of Subjects 48 25 <0.001

Percent (95% CI) 76% (65-87%) 39% (27-51%) <0.001

Lo Re V. JAIDS 2007;44:344-50.

Results: Incidence of 

Clinically Significant Weight Loss

RR (95% CI) = 24.8 (6.3, 97.6)

Clinically Significant 

Weight Loss

HIV/HCV-Coinfected 

(N=63)

HIV-Monoinfected

(N=64)

P-Value

No. of Subjects 48 2 <0.001

Percent (95% CI) 76% (65-87%) 3% (0-7%%) <0.001

Lo Re V. JAIDS 2007;44:344-50. Lo Re V. Ann Intern Med 2014;160;369-79.
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4,280 ART-Treated

HIV/HCV-Coinfected

6,079 HCV-Monoinfected

HR=1.83 (1.54 – 2.18)*

Veterans Aging Cohort Study  (1997-2010)

* Adjusted for age, race, BMI, alcohol / drug abuse, VA center size.

Liver Decompensation Rates are Higher 

in  HIV/HCV vs. HCV Only Patients

Lo Re V. Ann Intern Med 2014;160;369-79.

Cohort Studies: Key Points

• Selects patients based on exposure

• Can study many outcomes

• Can be retrospective or prospective

• Enables calculation of:

– Incidence, incidence rate

– Prevalence

– Attributable risk


