THE EVALUATION OF A RISK FACTOR USING A CASE-CONTROL STUDY
Introduction
	A major domain of clinical research investigates the role of potential prognostic factors in the occurrence of a certain disease. A prognostic factor proven to favor or sometimes even to cause a certain disease is called a risk factor (e.g. smoking favors the occurrence of infertility; smoking causes lung-cancer). A factor proven to inhibit the development of a certain disease or to favor its remission is called a protective factor (e.g. fluorides inhibit the development of caries; fluorides favor the remission of tooth hypersensitivity). To verify whether a certain factor could be linked to a disease as a potential risk factor or as a potential protective factor, clinical evaluation studies of the respective prognostic factor need to be undertaken. In the case of suspected risk factors, such clinical evaluation studies may only be performed by observing the effects of the suspected risk factor on subjects already exposed to that factor (voluntarily, either by their own choice or by the nature of their living or work environment) – observational studies. Among observational studies, two are very frequently used: case-control studies and cohort studies (exposed-nonexposed studies).

In a case-control study, the researcher starts by identifying and predefining a group of persons who have the disease in question – the cases (e.g. children with a certain genetic disease-X, treated in a certain hospital-Y) and compares them with another predefined group of persons with similar characteristics (gender, age, socio-economic status, etc.) but who do not display the investigated disease – the controls (e.g. children from the same hospital-Y, who do not have the genetic disease-X, being admitted for instance for respiratory infections). In each of the two predefined groups, the researcher then starts searching for past exposure to one or several suspected risk-factors. To do that, the researcher conducts a retrospective inquiry, either by questioning each person from both groups (sometimes their relatives), or by consulting relevant data about every patient’s exposure status, data that should have been recorded by the consulting physician in every patient’s chart (record of patient’s history).

Case-control studies should be conducted especially for rare diseases and for diseases that exhibit a long asymptomatic incubation period (in which cases less biased data collection methods, such as exposed-nonexposed or representative sample, are not feasible because of the very low prevalence or the very long period that precedes the onset of the disease). Case-control studies are relatively easy to implement (they are cheaper and less time consuming than cohort studies), but they may be prone to bias (e.g. all investigated patients may forget or refuse to admit the exposure to a certain risk factor; diseased subjects may have a tendency to easier recollect exposure to different risk factors than non-diseased controls).

This is the first in a series of activities that are all based on the following structure:

· a section called “Scenario”, that briefly describes a clinical research situation.

· a section containing a basic research protocol scheme that you must fill in by identifying only the appropriate elements and methods for each given scenario.

· a section containing descriptive results.

· a section containing analytic results.

· an interpretation section, in which you understand and discuss the significance of the obtained results.


Aim of this practical session: 

· acquiring basic methodological skills for performing and interpreting clinical case-control studies
Utility: 

· performing a clinical case-control study for your graduation research and thesis 
· understanding and interpreting the results of clinical case-control studies, as future practitioners
Requirements:

1) read and understand the following scenario, as well as the individual requirements of the protocol, results and interpretation sections below

2) perform the required descriptive operations for this study, then complete the corresponding parts of this document (remember to save your work while doing so)

3) perform the required analytical operations for this study, then complete the corresponding parts of this document (remember to save your work while doing so)
Scenario:
	A clinical study was performed in order to test a hypothetic link between regular alcohol consumption during pregnancy and the occurrence of a cleft lip/jaw/palate (cheilo/gnato/palatoschisis) in new-born babies from 10 hospitals in 5 cities in Finland. Two groups of babies were studied. In the literature this disease is linked with smoking, some anti-hypertension treatments, illegal drugs consumption and also there is a genetic transmission. The first group was composed of the 150 babies found as having been born with a cleft lip/jaw/palate at that hospital. The second group was a control group, composed of babies born without any malformation, at the same hospitals, during the same time-interval. 
From the observation charts of both groups information was extracted about regular alcohol consumption of each babies’ mother, during their pregnancy. The data was collected in the Excel file called BD_CM(en).xls. 


Research Protocol

1. Aim and objectives of your research (fill in the corresponding empty spaces after the colon signs) 

Note: for this activity, some spaces are already filled in, to help you. Read and understand the solutions properly, since this will help you in solving future activities. 
	Aim of research (evaluation of a hypothetic link between the potential risk or protective factor X and the disease Y / evaluation of a new diagnostic test X in identifying or confirming the disease Y / evaluation of the efficacy (or of certain adverse effects) of a treatment scheme X in patients suffering of the disease Y / describing a new health phenomenon in order to search for hypotheses regarding its possible prognostic factors): 
· Evaluation of a hypothetic link between alcohol consumption during pregnancy and the occurrence of a cleft lip and palate in new-born babies 
Objectives (evaluating the existence of a potential link between the prognostic factor and the disease /quantifying the importance of this link / evaluating the causality potential of this link):
· Testing the existence of a potential link between alcohol consumption during pregnancy and the occurrence of a cleft lip and palate in new-born babies 

· Quantifying the importance of this link, if it exists


2. Domain of research (check the corresponding boxes, using an X)

	
	
	

	Description of a health phenomenon
	
	

	
	
	

	Evaluation of a diagnostic test
	
	

	
	
	

	Evaluation of a therapeutic approach
	
	

	
	
	

	Evaluation of prognostic (risk or protective) factors
	
	

	
	
	


3.Study type (check the corresponding boxes, using an X)
	A. Based on study objectives

	

	a. Descriptive (no tests or comparisons are performed, no links or associations are pursued)
	
	

	
	
	

	b. Analytical (tests or comparisons are performed, links or associations are pursued)
	
	

	

	B. Based on the researchers role

	
	
	

	a. Observational (the researcher does not intervene either on subjects or on the course of the disease)
	
	

	
	
	

	b. Experimental (the researcher does intervene on both subjects and on the course of the disease – e.g. by administering treatments, performing operations, etc.)
	
	

	
	
	


	

	C. Using the matching technique in studies comparing two groups. This means that for each subject in the  case/exposure group, the researcher identifies a subject with similar characteristics in the comparison group (control/non exposed group). I.e. matching made on: same sex, same age (identical or +/- 2 years), same risk factors (i.e. diabetics). The matching can be made 1:1 or 1:2, 1:3, 1:4 (so one case to 1/2/3/4 controls)

	
	
	

	a. with matching
	
	

	
	
	

	b. without matching
	
	

	
	
	


4. Target population and study sample (fill in the corresponding empty spaces after the colon signs)
Note: for this activity, some spaces are already filled in, to help you. Read and understand the solutions properly, since this will help you in solving future activities. 

	

	Target population: 
· Clinical characteristics (e.g. the disease, the stage of the disease, complications, functional status): +/- cheilo/gnato/palatoschisis
· Demographic characteristics (restrictions regarding age, gender, socio-economic status of patients):  new-born babies

	

	Accessible population (due to certain geographic or time-related constraints for either the subjects or the researcher): 10 hospitals in 5 cities in Finland

	

	Study sample (identify and fill in possible inclusion and exclusion criteria, to make sure no relevant differences exist between the compared groups except the difference imposed by your subject grouping method)

	· Inclusion criteria (specifically identify the characteristics of subjects being studied; if subjects are chosen to form several groups, specify distinctive criteria for each group of subjects):

·  Clinical characteristics (e.g. only subjects with a certain disease X, in stage Y and functional impairment Z):
for cases: presence of cheilo/gnato/palatoschisis at birth
for controls: absence of any malformation at birth
·  Demographic characteristics (e.g. only subjects older than 65, from rural environment, with low income and primary education at most): 
babies born at the obstetrics department of 10 hospitals in 5 cities in Finland


	· Exclusion criteria (applied only to subjects who comply with the above inclusion criteria; if not relevant, some or all exclusion criteria may be missing):

·  Biasing factors (e.g. coexistent diseases/coexistent treatments): 
in order to make sure that genetic factors are not unequally distributed between cases and controls, you may want to exclude from both studied groups those patients with a family history of cleft lip/jaw/palate
·  Adverse effects: -
·  Factors that make data collection difficult or impossible:   
incomplete patient charts
·  Ethic issues: 
none, since patient’s identities are not disclosed by the study and no active involvement is requested from patients (such would be the case if data were to be collected using a questionnaire, in which case patients had the right to refuse to participate in the study, which of course would constitute an exclusion criterion)

	· Sample size – is your sample large enough? (larger than 140, in this case) (Yes/No): 
The sample size was computed the following way. From a previous study (DeRoo LA, Wilcox AJ, Drevon CA, Lie RT. Am J Epidemiol. First-trimester maternal alcohol consumption and the risk of infant oral clefts in Norway: a population-based case-control study. 2008 Sep 15;168(6):638-46.) they found an odds ratio of 2.2 to develop cheilopalatoschizis in females drinking alcohol compared to those not drinking alcohol during pregnancy. In the population of women that gave birth to children without cheilopalatoschizis, they found a study that showed a 30% drinking habits of alcohol drinking during pregnancy. The level of statistical significance was set to 5%, and the power was set to 80% to detect an odds ratio of 2. The study was thought to have two equally numbered groups (allocation 1:1). To compute the sample size the following tool was used: http://sampsize.sourceforge.net/iface/s3.html. The sample size found was 141 subjects per each study group.


5. Data collection method (check the corresponding boxes and fill in the corresponding empty spaces after the colon signs)

	A. Based on the studied population

	

	a. Exhaustive
	
	(the whole target population is studied)

	
	
	

	b. Sampling
	
	(a sample of the target population is studied)

	

	

	B. Based on the duration of data collection

	
	
	

	a. Cross-sectional
	
	(data is collected at a given moment, like a „photographic image” of the medical situation)

	
	
	

	b. Longitudinal
	
	(data is collected from the past or from the future, when referred to the start of a study)

	
	
	

	b1. Retrospective
	
	(data is collected from the past (e.g. exposure to risk factors), from questionnaires or patient records)

	
	
	

	 b2. Prospective
	
	(data is collected in the future, by following patients over time (e.g. following the appearance or remission of a disease)

	
	
	

	

	C. Based on the grouping method 

	a. Representative sample
	
	(the research is performed on a sample group closely mirroring all characteristics of the target population from which it has been extracted)

	
	
	Specify the outcome - followed disease:

	
	
	Specify the followed factor: 

	
	
	

	b. Exposed – nonexposed
	
	(two groups are followed: one exposed, the other non-exposed to a prognostic factor)


	
	
	Specify the outcome - followed disease:

	
	
	Specify the predetermined exposure factor:

	
	
	

	c. Case - control
	
	(two groups are followed: the cases, who have the predetermined disease, and the controls, who are free of the predetermined disease)

	
	
	Specify the predetermined disease:

	
	
	Specify the followed exposure factor:

	
	
	


6. Defining variables (open the Excel database and fill in the names of all collected variables in the correct textboxes below)
	A. Qualitative (categorical)
	
	

	Nominal (e.g. hair color)

· 
	Nominal dichotomial (e.g. gender)
· 
	Ordinal (e.g. disease severity)
· 

	B. Quantitative

	Continuous(e.g. weight)

· 
	Discrete (e.g. number of children in a family)

· 

	C. Survival (e.g. survival time before death)

	· 


7. Data description and analysis plan (check the corresponding boxes and remember how to execute and interpret each of the specified entities. Refer to files Instructions.doc and Interpretations.doc)
	Programs and database that will be used for data description and analysis:
· Excel – to solve section Results you will save, then open the file called BD_CM(en).xls 
· EpiInfo – to solve section Results you will import your data from the above Excel file (don’t do that just yet ! finish completing the Research Protocol first !)

	Data description 
a. [image: image16.png]


for qualitative variables:
· Frequency tables

· Pie charts

b. for quantitative variables:
· Mean and standard deviation
· Frequency tables

· Histograms

c. for survival variables:
· Median of survival time

· Survival probability chart

	Description of potential relationships between variables
a. for qualitative variables:
· Contingency tables

· Column charts

b. for quantitative variables:
· Scatter charts

c. for survival variables:
· Survival probability charts

	Data analysis plan
Objectives:
(                    Evaluation of the existence of a relationship between a disease and a prognostic factor:
(        Comparison of qualitative data
o         2 / >2 independent samples (expected frequencies in the contingency table > 5 for > 80% of cells)
(         Chi square Test           
o         [image: image1]2 / >2 independent samples (expected frequencies in the contingency table < 5 for > 20% of cells)
(        Fisher's exact test         
o         [image: image2]Two dependent / paired samples
(         Mc Nemar Test           
(        Comparison of quantitative data that follow a normal distribution
o         [image: image3]Two independent samples
(        Student test for independent samples                 
[image: image4]
(        Assuming equal / unequal variances 
o         [image: image5]Two dependent / paired samples
(        Student test for paired samples                            
[image: image6]
(        Excel: t test paired two samples for means
(        Comparison of quantitative data that do not follow a normal distribution
o         [image: image7]Two independent samples                       
(        Mann Whitney U test                                 
[image: image8]
o         [image: image9] Two dependent / paired samples           
(        Wilcoxon test for paired samples             
[image: image10]
(      Comparison of survival data                                    
o         2 / >2 independent samples
(        Log-rank test                                              
[image: image11]
 
(                    Quantifying the importance of the relationship - for studies of risk factors
o                                  The point estimator (it provides information to what was observed in the studied sample) and its 95% confidence interval (it provides information regarding what is happening in the target population / in reality - if the samples are correctly chosen)
(        [image: image12]representative sampling                 
[image: image13]
o         Relative Risk / Risk Ratio - RR
o         Attributable Risk / Risk Difference - RD
(        [image: image14]exposed - not exposed sampling
o         Relative Risk / Risk Ratio - RR
o         Attributable Risk / Risk Difference - RD
(        [image: image15]case – control sampling
Odds Ratio - OR


	Data analysis (summarized for this scenario)
·    Objective 1 (testing the existence of a link between alcohol consumption during pregnancy and the occurrence of a cleft lip and palate in new-born babies): Chi square test (performed in EpiInfo)
· Objective 2 (quantifying the importance of this link): Odds Ratio (point estimate and its 95% CI)


Results
8. Descriptive Results (Use Excel and refer to file Instructions.doc in order to obtain the results required below. After making sure that each representation is complete, easy-to-understand and self-explained, insert it below the corresponding colon sign. Remember to label all tables and figures correctly!) 
	· Frequency table for alcohol consumption during pregnancy (EpiInfo – Frequencies – Frequency of):
· Pie chart for malformations in newborns (EpiInfo – Graph – Pie, Main variable): 
· Contingency table between risk factor and disease (EpiInfo - Tables):

· Column chart associated to the contingency table above (EpiInfo – Graph – Bar, Main variable – exposure variable, Count %, Bar for each value of – dependent variable):




9. Data Analysis (Use EpiInfo and refer to file Instructions.doc in order to obtain the results required below. Insert each required result below the corresponding colon sign. 
Make sure to express your results using the formats specified in file Interpretations.doc )
	· p-value and name of the applied test (EpiInfo - Tables  - using the format: p = value - name of the statistical test, using no more than 3 decimal places. If p <0.001 we write p<0.001):
· Odds Ratio (OR) and its 95% confidence interval (EpiInfo - Tables using the format: point estimate (95% CI lower limit, upper limit) ):



Interpretations
10. Interpret the results of your study. Refer to file Interpretations.doc to verify your interpretations, only then fill in the empty spaces below.
	Statistical:


	(         Test result   (formulate the statistical hypothesis that  you retain and explain why):
 
(         Medical indicator (interpret its point estimate value):
 
o          Question: Does the point estimator of the medical indicator quantify what happens to patients from the study or from the target population? (color the correct response below)
(         The study / target population
 
(         Confidence interval of the medical indicator (Interpreted in the given clinical context):
 
o          Question: Does the confidence interval of the medical indicator quantify what happens to patients from the study or from the target population? (color the correct response below)
(         The study / target population


	Clinical:
	(         The medical  indicator (Interpret its point estimate value in the given clinical setting):
very important / medium / not important (color the correct answer)
 
(        Evaluate the precision of the result (look at the width of the confidence interval): 
         relatively precise / imprecise (wide range - imprecise results, narrow interval - precise results)
 
(         Evaluate the  confidence interval  in the given clinical context :
o          strong clinical significance (Both ends with highly significant clinical values)
o          weak  clinical significance (Both ends with less important clinical values)
o          unclear clinical importance (One end with a high clinical importance the other with a less important value)
 
(         Specify if a study like the one simulated today (observational study) is sufficient to draw a definitive conclusions regarding causality between risk factor and disease? (Single observational studies are not sufficient to draw conclusions regarding a causal effect - we need many different such (observational) studies to prove causation. However, good observational studies can represent arguments in Hill’s causality list of arguments, in order to investigate causality. Experimental studies provide much stronger arguments for causality).
o          Yes / No



Conclusion: 
Today’s activity helps you perform a clinical case-control research for your graduation thesis or for other research projects.  In the context of evidence based medicine/dentistry (EBM/EBD), it also helps you to understand and interpret the results of case-control studies that you will read as future practitioners. 

Save the changes you made to this document, and then close it.  

Attach this Word document to an e-mail message and send it to the address provided by your assisting professor. Specify in the e-mail Subject: Your full name, your group and the title of this activity.
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