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• Aim: to determine whether new-onset STDs are more frequent 
amongst COVID-19 patients than influenza patients.

• This was a case–control study including hospitalized patients of 
two tertiary care centres. 

• Cases: 79 consecutive patients positive for COVID-19 PCR
• Controls: 40 patients positive for influenza PCR
• Exposure: A self-reported smell and taste disorders 

questionnaire.
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Introduction to case control 
designs

 The case control (case-referent) design is 
really an efficient sampling technique for 
measuring exposure-disease associations 
in a cohort that is being followed up or 
“study base”

 All case-control studies are done within 
some cohort (defined or not)

Miettinen OS. Eur J Epidemiol. 2010 Oct;25(10):671-5
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Morgenstern IJE 1980

Incident cases occur in a study base

Cohort and case-
control designs differ 
in the way cases and 
the study base are 
sampled to estimate 
the incidence density 
ratio

Study base is the aggregate of population-time in a defined study
Population’s movement over a defined span of time [OS Miettinen, 2007]



6

Cohort design

New cases / exposed person-time

New cases / unexposed person-time

IDR = Iexp / Iunexp

Total cohort (total person-time experience)

The IDR is directly estimated by dividing the incidence 
density in the exposed person-time by the incidence 
density in the unexposed person-time
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Case-control design: a more efficient way of 
estimating the IDR

OR = IDR

Obtain all or a fair sample 
of the cases (“case 
series”) that occur in the 
study base; estimate 
odds of exposure in case 
series

The exposure odds in the case series is divided by the exposure 
odds in the base series to estimate the OR, which can be 
directly interpreted as the IDR (no assumptions required)

* ** **
** ***
*** * *

Obtain a fair sample of the 
study base itself (“base 
series”); estimate the odds 
of exposure in the study 
base [what fraction of the 
total person-time is 
exposed? this is a reflection 
of overall exposure 
distribution in the source 
population]

////////
////////
////////
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Cases & controls must come from the 
same study base

 Controls must be an unbiased sample of the study 
base that generated the cases
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Study base: clear
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Study base: less clear
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Underlying Hypothetical Cohort

Courtesy: Kris Filion
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Cases occur in the cohort
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Courtesy: Kris Filion
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Controls are those who could 
have become cases, but did not
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We get odds of exposure in cases vs 
controls and compute the odds ratio
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Assess Exposure by 
Outcome Status
Odds Ratio ≈ Risk Ratio

Courtesy: Kris Filion



TYPES OF CONTROLS
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Types of controls in case 
control studies

 Population controls
 Hospital or disease 

registry controls
 Controls from a 

medical practice
 Friend controls
 Relative controls



Bias in case-control studies
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Selection bias

 Huge concern in case-control studies
 Which control group is chosen?
 How are controls actually recruited?
 Are controls from the same study base that gave 

rise to the cases?
 Are controls chosen independent of the 

exposure?
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Selection bias (friend controls)
 Risk factors for menstrual toxic shock syndrome: results of a 

multistate case-control study.
Reingold AL, Broome CV, Gaventa S, Hightower AW.

 For assessment of current risk factors for developing toxic shock 
syndrome (TSS) during menstruation, a case-control study was 
performed

 Cases with onset between 1 January 1986 and 30 June 1987 were 
ascertained in six study areas with active surveillance for TSS

 Age-matched controls were selected from among each patient's 
friends and women with the same telephone exchange

 Of 118 eligible patients, 108 were enrolled, as were 185 "friend 
controls" and 187 telephone exchange-matched controls

Reingold AL et al. Rev Infect Dis. 1989 Jan-Feb;11 Suppl 1:S35-41
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Selection bias (friend controls)

 Risk factors for menstrual toxic shock syndrome: results of a 
multistate case-control study

 Results:
 OR when both control groups were combined = 29
 OR when friend controls were used = 19
 OR when neighborhood controls were used = 48

 Why did use of friend controls produce a lower OR?
 Friend controls were more likely to have used tampons than 

were neighborhood controls (71% vs. 60%)

Reingold AL et al. Rev Infect Dis. 1989 Jan-Feb;11 Suppl 1:S35-41
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Direction of bias

Case Control

Exposur
e

Yes a b

No c d

If cases and controls share similar exposures (e.g. friend controls), then a and b will 
tend to be nearly the same -- this will bias the OR towards 1 (towards null)

OR = ad / bc
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Information bias in case-control 
studies

Sources:
 Poor recall of past exposures (poor memory; can happen 

with both cases and controls; so, non-differential)
 Differential recall between cases and controls (“recall 

bias” or “exposure identification bias” or “exposure 
suspicion bias”)
 Cases have a different recall than controls

 Differential exposure ascertainment (influenced by 
knowledge of case status)
 Interviewer/observer bias (cases are probed or 

interviewed or investigated differently than controls)



Poor recall versus recall bias
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Brit J Psych 2008

Information bias: example from case-
control study of risk factors for suicide 
in Pakistan

- Close relatives of 100 suicide cases and 100 live controls were interviewed. 
- 79/100 suicide cases were found to have had depression.
- Only 3/100 controls were found to have depression (lower than the population average). 
- Due to lack of blinding, quality of interviews may have been lower in controls



Confounding in case-control 
studies

 Always an issue!
 Can be addressed at the design or analysis stage 

[usually both]:
 Design:

 Matching
 Restriction

 Analysis:
 Multivariable analysis

 Logistic regression (LR) is the most natural model
 Results reported as adjusted odds ratios
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