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Design of case-control studies:
retrospective

Design of case-control studies:
retrospective

Exposed Cases

Non-exposed Controls

Then
measure
exposure

First select



UNDP  /  UNFPA  /  WHO  /  WORLD BANKUNDP  /  UNFPA  /  WHO  /  WORLD BANKHRP

Prevalence of disease is fixed by designPrevalence of disease is fixed by design

Cases Controls

Exposed aa bb

Non-exposed cc dd

Fixed margins
a+c and b+d
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Prevalence of exposure in cases and controls
and odds of being exposed

Prevalence of exposure in cases and controls
and odds of being exposed

In case-control studies we can calculate:
• Prevalence of exposure in cases and in controls

a/(a+c)    and b/(b+d)

• The odds ratio to measure association between disease
and exposure:

The odds of being exposed for a case is a/c
The odds of being exposed for a control is b/d

The odds ratio of exposed vs non-exposed is

OR = (a/c)/(b/d) = (a x d)/(b x c)

We cannot calculate the relative risk (RR)
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• If exposure and disease are not associated, OR=1

• If exposure and disease are positively associated, OR>1

• If exposure and disease are negatively associated, OR<1

The OR is a good estimation of the RR if the disease is rare

Interpretation of the odds ratioInterpretation of the odds ratio
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Strategy for data analysis for case-control 
studies

Strategy for data analysis for case-control 
studies

• Describe study profile: number of cases and controls, identified and 
analyzed

• Baseline characteristics of cases and controls

• Crude ORs for different categories of use and risk factors

• ORs for different categories of use and risk factors, adjusting for
confounders
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Example
Oral contraceptives and breast cancer

Example
Oral contraceptives and breast cancer

Lancet 1985; 326:970-972

Study aim was to investigate relation between use of oral 
contraceptives (OCs) by young women and their risk of breast
cancer

Cases: women 20-44 years at initial diagnosis of breast cancer, 
between Dec 1 1980 and Dec 31 1982, resident in 8 regions of
the US, identified from population-based cancer registries.

Controls: women 20-44 years selected during same 25 months
as the cases were diagnosed, residents of the 8 regions, selected
randomly by telephone calls to households.
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Oral contraceptives and breast cancer
Study profile: cases

Oral contraceptives and breast cancer
Study profile: cases

Identified: 2573

Included: 2088 (81.2%) Not included: 485

6.4% refused to participate
3.7% died or were too ill
8.7% miscellaneous reasons
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Oral contraceptives and breast cancer
Study profile: controls

Oral contraceptives and breast cancer
Study profile: controls

Sampled: 5698, 
of which 2469 eligible

Included: 2065 (83.6%) Not included: 404

11.2% refused to participate
2.2% moved out
3.0% miscellaneous reasons
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Oral contraceptives and breast cancer
Baseline characteristics of cases and controls

Oral contraceptives and breast cancer
Baseline characteristics of cases and controls

Cases(%)Cases(%) Controls(%)Controls(%)
AgeAge
2020--2424 0.70.7 5.15.1
2525--2929 6.06.0 8.28.2
3030--3434 18.318.3 20.820.8
3535--3939 33.533.5 28.628.6
4040--4444 41.441.4 37.337.3

Family history of breast cancerFamily history of breast cancer
YesYes 29.129.1 18.718.7
NoNo 42.342.3 51.451.4
UnknownUnknown 28.628.6 29.929.9
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Cases(%)Cases(%) Controls(%)Controls(%)
Age at first term pregnancyAge at first term pregnancy
NulliparousNulliparous 18.218.2 18.418.4
<20<20 19.119.1 22.122.1
2020--2222 23.123.1 24.724.7
2323--2626 22.322.3 21.621.6
2727--2929 9.29.2 7.67.6
>29>29 7.07.0 4.04.0
ParousParous, , 
unknown ageunknown age 1.11.1 1.61.6

Benign breast disease surgeryBenign breast disease surgery
YesYes 4.54.5 2.32.3
NoNo 87.287.2 91.791.7
UnknownUnknown 8.38.3 6.06.0

Oral contraceptives and breast cancer
Baseline characteristics of cases and controls

Oral contraceptives and breast cancer
Baseline characteristics of cases and controls
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Oral contraceptives and breast cancer
Results: crude ORs

Oral contraceptives and breast cancer
Results: crude ORs

Cases Controls

Exposed 17011701 16621662

Non-exposed 387387 403403

All 20882088 20652065

OR=1.07

Stratification and confounding variables?
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Age at Age at Cases(%)Cases(%) Controls(%) Controls(%) 
diagnosis diagnosis 
or or OROR
selection selection NN % ever % ever NN % ever % ever 

usersusers usersusers
2020--2424 1515 100.0100.0 106106 69.869.8 --
2525--2929 126126 86.586.5 169169 87.687.6 0.910.91
3030--3434 382382 89.389.3 429429 88.188.1 1.131.13
3535--3939 700700 86.486.4 590590 85.185.1 1.111.11
4040--4444 865865 73.073.0 771771 72.672.6 1.021.02

TotalTotal 20882088 81.581.5 20652065 80.580.5 1.071.07

Oral contraceptives and breast cancer
Results: crude ORs

Oral contraceptives and breast cancer
Results: crude ORs



UNDP  /  UNFPA  /  WHO  /  WORLD BANKUNDP  /  UNFPA  /  WHO  /  WORLD BANKHRP

We need to adjust for factors associated with the risk of breast
cancer or with the likelihood of diagnosis:

• Age at diagnosis or selection

• Family history of breast cancer

• Age at first term pregnancy

• History of surgery for benign breast disease

• Frequency of breast examination

Techniques to adjust ORs: 

• Logistic regression

• Mantel-Haenszel

Oral contraceptives and breast cancer
Results: adjusting

Oral contraceptives and breast cancer
Results: adjusting
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Age at Age at Cases(%)Cases(%) Controls(%) Controls(%) 
diagnosis diagnosis 
or or OR(95% CI)OR(95% CI)
selection selection NN % ever % ever NN % ever % ever (adjusted)(adjusted)

usersusers usersusers
2020--2424 1515 100.0100.0 106106 69.8 69.8 --
2525--2929 126126 86.586.5 169169 87.6 87.6 1.0 (0.51.0 (0.5--2.1)2.1)
3030--3434 382382 89.389.3 429429 88.1 88.1 1.2 (0.71.2 (0.7--1.8)1.8)
3535--3939 700700 86.486.4 590590 85.1 85.1 1.1 (0.81.1 (0.8--1.6)1.6)
4040--4444 865865 73.073.0 771771 72.6 72.6 1.1 (0.91.1 (0.9--1.4)1.4)

TotalTotal 20882088 81.581.5 20652065 80.580.5

Oral contraceptives and breast cancer
Results: adjusted ORs

Oral contraceptives and breast cancer
Results: adjusted ORs
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Oral contraceptives and breast cancer
Conclusions

Oral contraceptives and breast cancer
Conclusions

There was no significant increase or decrease in There was no significant increase or decrease in 
the risk of breast cancer for OC users the risk of breast cancer for OC users 
according to according to 

•• Age at diagnosisAge at diagnosis
•• Age at first useAge at first use
•• Duration of useDuration of use
•• Use before first term pregnancyUse before first term pregnancy

Use of Use of OCsOCs by young women in the US has no by young women in the US has no 
effect on the risk of breast cancer before 45 effect on the risk of breast cancer before 45 
years of ageyears of age
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