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Why Use Statistics?                                                                                                                              
To allow us to distinguish between true differences between study groups and natural variation.

Types of data:










· Numerical or quantitative: 

a) Discrete data --whole number counts, e.g., number of hospital admissions, size of household

b) Continuous data --can assume any value within a defined range -- age, blood pressure, white blood cell counts

· Categorical or qualitative:

a) Nominal data -- named categories with no implied order, e.g., gender, race).  If only two categories, they are dichotomous or  binomial variables.

b) Ordinal data – ordered, e.g., none, mild, moderate, severe).  There is no assumption of equal spacing, i.e. moderate to severe may not be the same amount of change as mild to moderate.  So no fair using quantitative methods on these data!

Describing the Data with Numbers: measures of central tendency and dispersion

· Measures of Central Tendency 

a.  Mean – the sum of the values of all data points, divided by the number of points; the same as the average.  Gives a true center of mass for the data, but can be greatly affected by a few highly aberrant data points (“outliers”).

b.  Median – the value at which 50% of the data points are higher and 50% are lower.  If no data point lies at this position, then median is the average of the two nearest points.  Not a true center of mass, but relatively unaffected by outliers.  In a perfectly symmetrical data curve, it equals the mean.

c.  Mode – the value with the most data points.  There may be more than one (e.g. a “bimodal distribution”).
· Measures of Dispersion – measures how closely the data cluster around the measure of central tendency.

a.  Range – distance from the lowest to the highest value 

b.  Standard deviation – a measure of how closely the values cluster around the mean.  Roughly, the average distance from the mean of all data points.  The more closely the values cluster around the mean the smaller the standard deviation will be.  Abbreviated SD or .
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c. Skewness – refers to the symmetry of the curve.  A perfectly symmetrical curve has a skewness of zero.  The sign of skewness describes the direction of the long “tail” points, not the location of the mode.  





The Normal Distribution











Height of U.S. Men
1. Mean, median and mode all have same value

2. Curve is symmetric around the mean; skew is zero

3. Tails of the curve get closer and closer to the x-axis as you move away from the mean

4. 68% of values fall within 1 SD of the mean; 95% of values fall within 2 SD of the mean.

· Parametric refers to data that approximate a normal distribution.

· Non-parametric refers to data that do not approximate a normal distribution.

Inferential Statistics 

used to determine the likelihood that a conclusion based on analysis of data from
 a sample is true.

· p value: the probability that the observed difference could have occurred by chance. (Roughly, the probability that the groups really aren't different after all.)  By convention, a p value less than 0.05 is considered statistically significant.  Note that “statistical significance” does not necessary imply “clinical importance”.

· Confidence interval: the certainty with which we know that a true value falls within a range of values.  If your 95% confidence interval doesn't include zero*, then you're 95% sure that the data sets are different (and your P < .05!)

·  the probability of concluding that the sample came from a different population (i.e., a significant difference exists) when in fact it didn’t.  By convention = 0.05.  This is called a Type I error.
·  the probability of concluding that no difference existed when in fact it did.  By convention = 0.20.  This is called a Type II error. 

· Power: the probability of detecting a true difference.  (Power = 1-The larger the sample, the greater the power. 

*or 1, for an odds ratio or relative risk calculation.

What test do I use?

To answer this question, answer the following simple questions and refer to the algorithm on the back of the handout.

1. What type of data?  Continuous or categorical?  Ordinal or nominal?

2. How many samples?  Do I have paired (before and after) data? 

3. Look at the data distribution?  Normal or non-normal?

4. What is my sample size?

Practice Exercise

You want to determine if reducing television viewing and video game use will prevent childhood obesity.  You conduct a randomized clinical trial of an educational intervention to reduce TV use.  The intervention group consists of 100 3rd and 4th grade students who attend one elementary school; the control group consists of 100 students of the same grade levels from another school.  

After a several week school-based educational intervention, the intervention group is instructed to limit TV viewing or videogame use to 7 hours per week.  Television and video game use in study subjects is then monitored for seven months. 


What statistical test would you use to determine if:

1. … the intervention and control groups are similar with respect to mean baseline body mass index, measured in kg/m2.  (Note: You are not sure if BMI is normally distributed.  You can assume that the variation in BMI is similar in the intervention and control groups.)
2. … the intervention and control groups are similar with respect to gender composition?

3.  … the intervention and control groups are similar with respect to frequency of snacking in front of the TV.  Responses are given on a scale of 1-3 (infrequently, occasionally, frequently).

4.  …the intervention was successful at decreasing mean hours per week of TV viewing and videogame use among members of the intervention group.  You may assume that hours of TV use are normally distributed in this group.

5. …the intervention was successful in decreasing mean BMI in members of the intervention group relative to controls.  

Special thanks to Diane Flynn, LTC, MC, who actually did most of the work preparing this handout, which we stole with her permission!
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