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Case-Control Study 

   Past  Present  Future 

 

Case control is an analytical observational study where researchers are able 

to compare individuals with certain disease “case” with individual who does 

not have disease “control”.  It is a retrospective study meaning the study 

traces backwards from the outcome of an exposure and it should not be 

confused with cohort study that is also retrospective but examines an 

exposure forward to an outcome.  Researchers utilize case-control designs to 

look backwards in time for exposures that might have caused a disease or a 

condition by comparing previous cases with the condition to randomized 

population as control. Therefore, the data collection has the possibility of 

having bias an example of such bias is when a person with a disease may 

remember the exposure as oppose to a person without the disease. To 

overcome the bias a biologic marker can be used that test human body fluids 

or tissues to the hazardous substance.  

 

        



Purpose of Case Control Studies 

• To verify whether or not an association exists between a disease and a 

particular risk factor. 

• To begin with a group of people with disease and work back to see whether 

a possible risk factor may be the cause. 

• To test a hypothesis, if certain, it can then be tested in a cohort study. 

 



Design of Case-Control studies 

             CASE    CONTROL 

   

 

 

 

 
Have the Disease 

Do Not Have the 

Disease 

Exposed Not Exposed Exposed Not Exposed 



Continuous…  

• The “a” is “Case” a group of individuals who were exposed and “c” is 

“Case” that were not exposed. Similarly, the “b” is “Control” who were 

exposed and “d”  “Control” who were not exposed. Thus the total number 

of cases is a + c and the total number of controls is b + d.  If exposure is 

associated with disease, we would expect the proportion of the cases who 

were exposed, or  
𝐚

𝐚 + 𝐜
 , to be greater than the proportion of the controls 

who were exposed, or  
𝐛

𝐛 + 𝐝
 

 

Design of Case-Control Studies Table 

 Case (With Disease) Control (Without Disease) 

Exposed a b 
Not exposed c d 
Total a + c b + d 

Proportions exposed 𝐚

𝐚 +  𝐜
 

𝐛

𝐛 +  𝐝
 

 



Example 

We are conducting a case-control study of the relationship of smoking to coronary heart 

disease (CHD). We start with 200 people with CHD (cases) and compare them to 400 people 

without CHD (controls). If there were a relationship between smoking and CHD, we would 

anticipate that a greater proportion of the CHD cases than of the controls would have been 

smokers (exposed). We find that of the 200 CHD cases, 112 were smokers and 88 were 

nonsmokers. Of the 400 controls, 176 were smokers and 224 were nonsmokers. Thus 56% of 

CHD cases were smokers compared to 44% of the controls.  

 

 

 



• Controls dose not need to be in good health. 

• Controls can have the same disease as the case. 

• Controls maybe come from randomly calling of people to ask them the 

prepared questions. 

• Hospital or clinic  

• Friends 

• Neighbor 

• Spouse 

• Relative 

 

 

 

 

Selection of Control Populations 



When is a Case-Control Study Warranted? 

To study population for certain illness  

• The disease caused by exposure that cause the disease. 

• To verify if the exposure made other people sick. 

• To select control. 

• To estimate risk associate with exposure. 

• To go back and trace some evidence.  

Things to watch out for  

• Matching 

• Bias  



Advantages and Disadvantages 

Advantages 

• Suitable for studying a rare condition or diseases or long term ailment.   

• Not a time consuming study since condition or disease already occurred. 

• Simultaneously observe multiple risk factors or exposures. 

• Beneficial as initial studies to establish an association. 

• May answer questions that could not be answered through other study designs. 

• Mostly less expensive.  

 Disadvantages 

• Retrospective studies have more problems with data quality because they rely on 
memory and people with a condition will be more motivated to recall risk factors 
(also called recall bias). 

• Not good for evaluating diagnostic tests because it’s already clear that the cases have 
the condition and the controls do not. 

• It can be difficult to find a suitable control group. 

• Incline to bias. 

 



 

 

Real-life Example # 1 

 
This study matched patients with non-Hodgkin lymphoma (NHL) with 

control subjects and compared their history of autoimmune and 

chronic inflammatory disorders, markers of severity, and treatment. It 

found that the risk of NHL was increased in association with 

rheumatoid arthritis, primary Sjögren syndrome, systemic lupus 

erythematosus, and celiac disease. 

To  access full article, please click the link below. 

Smedby, K., Hijalgrim, H., Askling, J., Chang, E. T., Gregersen, H., & Porwit-

MacDonald, A. et al.(2006). Autoimmune and chronic inflammatory disorders and 

risk of non-hodgkin lymphoma by subtype. Journal of the National Cancer Institute, 

98(1), 51-60. 

Retrieved from http://jnci.oxfordjournals.org/content/98/1/51.full.pdf  

 

http://jnci.oxfordjournals.org/content/98/1/51.full.pdf


 
 
Real-life Example # 2 
Clinical relevance of tag single nucleotide polymorphisms within the CAT gene in patients with PTSD in the 
Chongqing Han population. 

Duan ZX1, Li W2, Kang JY1, Zhang JY1, Chen KJ1, Li BC1, He M3, Wang JM1. 

 

Abstract 

• BACKGROUND: Free radical-induced oxidative damage of the brain has been implicated in a number of psychiatric 

disorders, including post-traumatic stress disorder (PTSD). Catalase (CAT) is a major antioxidant enzyme and a number 

of polymorphisms in CAT have been shown to be associated with several diseases, including hypertension, diabetes 

mellitus, Alzheimer's disease, and vitiligo. The aim of this study was to evaluate the association of CAT gene 

polymorphisms with PTSD in a case-control study. 

• MATERIALS AND METHODS: A total of 460 unrelated adult Chinese Han adults, including 287 healthy volunteers 

and 173 patients with PTSD. Six tag single-nucleotide polymorphisms (tSNPs) were selected from the entire CAT gene 

through construction of haplotype bins, and they were genotyped using an improved multiplex ligation detection 

reaction (iMLDR) technique. Allelic frequencies and clinical characteristics were compared in two independent Chinese 

Han populations. 

• RESULTS: Six tag SNPs were identified in the Chinese Han population and all were common SNPs. However, we 

could detect no evidence of genetic association between six tag SNPs in the CAT gene and PTSD in the Chinese Han 

population. 

• CONCLUSIONS: This result suggests that six tag SNPs of the CAT gene may not be associated with PTSD, and that 

CAT gene might not influence the development of PTSD in patients following exposure to a traumatic event, also may 

be the sample sizes too small to allow a meaningful test. 

     To  access full article, please click the link below. 

      Retrieved from http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4014254/ 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Duan ZX[Author]&cauthor=true&cauthor_uid=24817970
http://www.ncbi.nlm.nih.gov/pubmed?term=Duan ZX[Author]&cauthor=true&cauthor_uid=24817970
http://www.ncbi.nlm.nih.gov/pubmed?term=Duan ZX[Author]&cauthor=true&cauthor_uid=24817970
http://www.ncbi.nlm.nih.gov/pubmed?term=Li W[Author]&cauthor=true&cauthor_uid=24817970
http://www.ncbi.nlm.nih.gov/pubmed?term=Kang JY[Author]&cauthor=true&cauthor_uid=24817970
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang JY[Author]&cauthor=true&cauthor_uid=24817970
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen KJ[Author]&cauthor=true&cauthor_uid=24817970
http://www.ncbi.nlm.nih.gov/pubmed?term=Li BC[Author]&cauthor=true&cauthor_uid=24817970
http://www.ncbi.nlm.nih.gov/pubmed?term=He M[Author]&cauthor=true&cauthor_uid=24817970
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang JM[Author]&cauthor=true&cauthor_uid=24817970
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4014254/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4014254/
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