Types of Data

Quantitative  These are measurements which are numerical

1. Observational








2. Interventional
Systematic review: 
literature search of studies, evaluation and abstraction


Meta-analysis: 
systematic review + statistical analysis

Qualitative   - descriptive data, usually dealing with socio-behavioral issues. They classify individuals into distinct groups which often have no obvious numerical relationship (e.g. blood pressure, sex)

Qualitative study
Qualitative overview (cf meta-analysis)


Statistical process

Null hypothesis

Study Design. Comparison of disadvantages and advantages of each study type

Observational Studies:

No interventions are made and individuals (usually) cannot be allocated randomly to exposure or non-exposure. There is no control over who is exposed and who is not exposed

1.
Case-Control Studies

Advantages: 

· quick and cheap; 

· only feasible method for very rare disorders or those with long lag between exposure and outcome; 

· fewer subjects needed than cross-sectional studies. 

Disadvantages: 

· reliance on recall or records to determine exposure status; 

· confounding 

· selection of control groups is difficult; 

· potential bias: recall, selection. 

2.
Cross-Sectional Survey (or prevalence study)

Examines a defined population at a specific point in time. Used for estimating the number of people who have a disease or exposed to an etiological factor at that particular time. Prevalence rate can be calculated from this

Advantages: 

· cheap and simple and quick to do

· ethically safe;. 

· Can determine the prevalence of a disease

Disadvantages: 

· establishes association at most, not causality; 

· recall bias susceptibility; 

· confounders may be unequally distributed; 

· group sizes may be unequal. 

· Limited usefulness if the disorder is rare

3.
Cohort Study (or longitudinal or prospective or follow up study)

Because it measures over a period of time, the incidence of a condition or disease occurring in the defined population can be determined

Advantages: 

· ethically safe; 

· subjects can be matched; 

· can establish timing and directionality of events; 

· eligibility criteria and outcome assessments can be standardised; 

· administratively easier and cheaper than RCT. 

· Can determine the incidence of disease

· Enables relative risk to be calculated

Disadvantages: 

· controls may be difficult to identify; 

· exposure may be linked to a hidden confounder; 

· blinding is difficult; 

· randomisation not present; 

· for rare disease, large sample sizes or long follow-up necessary. 

Randomised Controlled Trial

Advantages: 

· unbiased distribution of confounders; 

· blinding more likely; 

· randomisation facilitates statistical analysis. 

Disadvantages: 

· expensive: time and money; 

· volunteer bias; 

· ethically problematic at times. 

Crossover Design

Advantages: 

· all subjects serve as own controls and error variance is reduced thus reducing sample size needed; 

· all subjects receive treatment (at least some of the time); 

· statistical tests assuming randomisation can be used; 

· blinding can be maintained. 

Disadvantages: 

· all subjects receive placebo or alternative treatment at some point; 

· washout period lengthy or unknown; 

· cannot be used for treatments with permanent effects.

Statistical test


t test, chi test etc





P value. The probability the event occurred by chance


95% = <0.05


99% = <0.01








Confidence interval. Provides the negative and positive range of the value





Randomized controlled trial (Intervention study)





Cohort study (longitudinal or prospective).  Often used to  verify the hypothesis of causation generated by cross sectional and case control studies. Two groups are identified – one exposed group, one non-exposed group. Both groups followed for a period of time. Can also be used to measure disease incidence.


Allows calculation of


Incidence


Relative risk


Absolute risk


Attributable risk





Case controlled (retrospective) study


Involves identifying patients who have the outcome of interest (cases) and control patients without the same outcome, and looking back in time to see if they had the exposure of interest


Cheap, quick and good for rare diseases


Calculate Odds Ratio





Cross sectional study (or prevalence study)


Looks at data at a point in time


Allows calculation of


prevalence





Now





Forward in time





Back in time





Case report. A single or other small number report on a particular event or finding








