DEFINITION OF STATISTICAL TERMS:
VARIABLE- is characteristic of a unit being observed that may assume more than one of a set of values to which a numerical measure or a category from a classification can be assigned (e.g. disease, income, age etc.)

INDEPENDENT VARIABLE- the explanatory or predictor variable in the study.

DEPENDENT VARIABLE- the variable whose values are the outcomes in the study; also called response or criterion variable. 
NOMINAL SCALE- simplest level of measurement


-also called categorical or qualitative observations.

-Generally described in percentages. Proportions, contingency tables and bar charts.

ORDINAL SCALE- the is an inherent order among the categories

- Same type of tables and graphs used to display nominal data may be used.
MEAN- the arithmetic average of the observations.

· Symbolized by x-bar (  ).

· Usually refers to the expectation of a variate, or to the arithmetic mean of a sample used as an estimate of the expectation.

· Calculated by: adding the observations to obtain the sum and then divide by the number of observations

· The mean is used when the numbers can be added. (not in ordinal data)

· It is sensitive to extreme values in a set of observations, especially when the sample size is fairly small.

MEDIAN –the value of the variate which divides the total frequency into two halves.

· It is the middle of the observation, half are smaller and half are larger.
· Symbolized by M or Md

· It is more representative summary when the mean data are highly skewed.

· Calculated by: arranging the observations from smallest to largest or vice versa; or by determining the middle value for odd number observations; it is also defined as the mean of the two middle values for an even number of observations.

· Used for ordinal observations

· Less sensitive to extreme values that is the mean.

MODE- the value of the variate which is possessed by the greatest number of members of the population.


-the value that occurs most frequently.

-commonly used for a large number of observations when the researcher wants to designate the value that occurs most often.


- When a set of data has two modes, it is called bimodal.

VARIANCE –measure of how spread out a distribution is.


- In other words, it is a measure of variability.

- The variance is computed as the average squared deviation of each number from its mean.
STANDARD DEVIATION- measure of spread of data about their mean

· The most common measure of dispersion or spread.

· It can be used with the mean to describe the distribution of the observations.

· It is the square root of the average of the squared deviations of the observations from the mean.
STANDARD ERROR OF THE MEAN –

· The standard error of the mean (which is sometimes referred to as the standard deviation of the mean), has the nice property of increasing as the variability of the data increases, and decreasing as the sample size increases.

· The standard error of the mean (SEM) of a sample from a population is the standard deviation of the sample (sample standard deviation) divided by the square root of the sample size (assuming statistical independence of the values in the sample):
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Where:
s is the sample standard deviation (i.e. the sample based estimate of the standard deviation of the population), and

n is the size (number of items) of the sample.
This may be compared with the formula for the true standard deviation of the mean:
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Where: σ is the standard deviation of the population.
ASSOCIATION - comes from two variables that are related and is often confused with causation though association does not imply a causal relationship. In formal statistics, correlation and association are related but not entirely overlapping concepts.


- Another perspective on the relationship between association and causality is that association does not imply a direct causal connection between the associated variables. If, however, association is nonrandom (i.e., not due purely to chance), then it implies that some causal mechanism is operative. Often, the nature of the causal mechanism underlying an association is the joint influence of one or more common causes operating on the variables in question

PROSPECTIVE COHORT STUDY

A cohort is a group of people who have something in common and who remain part of a group over an extended time. They are selected by some defining characteristic/s suspected of being a precursor to a risk factor for a disease or health effect. For research purposes, a cohort is any group of individuals who are linked in some way or who have experienced the same significant life event within a given period. There are many kinds of cohorts, including birth (for example, all those who born between 1970 and 1975) disease, education, employment, family formation, etc. Any study in which there are measures of some characteristic of one or more cohorts at two or more points in time is cohort analysis. A prospective cohort study answers the question what will happen?, It is an observational study, which looks forward in time.  Subject both exposed and non exposed, or subject with risk factor and subjects without risk factor are followed over a certain period of time in order to observe the effects of these defining characteristics, from a risk factor to an outcome. Cohort studies often examine what happens to the disease over time-the natural history of the disease. It starts with the risk factor or exposure and looks at consequences.
Cohort Study is a study in which subjects who presently have a certain condition and/or receive a particular treatment are followed over time and compared with another group who are not affected by the condition under investigation.
Cohort studies are about the life histories of sections of populations and the individuals who comprise them. They can tell us what circumstances in early life are associated with the population's characteristics in later life - what encourages the development in particular directions and what appears to impede it. We can study such developmental changes across any stage of life in any life domain: education, employment, housing, family formation, citizenship and health.
Advantages
One of the advantages of cohort analysis is that the study design does not require strict random assignment of subjects, which is, in many cases, unethical or improbable. As in the case of smoking vs. non-smoking cohort study, random assignment is not a feasible or ethical alternative. (Who wants to be assigned to a smoking group if he/she is non-smoker?). Cohort analysis is an appealing and useful technique because it is highly flexible. It provides insight into the effects of maturation and social, cultural, and political change. In addition, it can be used with either original data or secondary data. In some instances, a cohort analysis can be less expensive than experiments or surveys.
Disadvantages
One of the most difficult tasks in cohort studies is to assess whether associations between cohort and dependent variables derived from the studies are of a causal nature or not. Cohort studies are subject to the influence of factors over which the investigators most often do not have full control, and that findings from these studies are more open to threats to validity than those of studies with an experimental research design
Because of the lack of randominization in the cohort design, the two groups may differ in ways other than in the variable under study. For example, if the subjects who smoke tend to have less money than the non-smokers, and thus have less access to health care, that would exaggerate the difference between the two groups. 
The other problem with cohort studies is that they can end up taking a very long time, since the researchers have to wait for the conditions of interest to develop. Researchers are, of course, anxious to have meaningful results as soon as possible, but another disadvantage with long studies is that things tend to change over the course of the study. People die, move away, or develop other conditions, new and promising treatments arise, and so on. If the remaining cohort members differ in regard to the variable under they study, the variation in the cohort study may simply reflect this change. It is therefore imperative that findings from cohort studies are critically scrutinized before any judgement of causality is made.
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Pearson's correlation

The Pearson Product Moment Correlation Coefficient is the most widely used measure of correlation or association. It is named after Karl Pearson who developed the correlational method to do agricultural research. The product moment part of the name comes from the way in which it is calculated, by summing up the products of the deviations of the scores from the mean.

A correlation is a number between -1 and +1 that measures the degree of association between two variables (call them X and Y). A positive value for the correlation implies a positive association (large values of X tend to be associated with large values of Y and small values of X tend to be associated with small values of Y). A negative value for the correlation implies a negative or inverse association (large values of X tend to be associated with small values of Y and vice versa).
When measured in a population the Pearson Product Moment correlation is designated by the Greek letter rho (ρ). When computed in a sample, it is designated by the letter "r" and is sometimes called "Pearson's r." Pearson's correlation reflects the degree of linear relationship between two variables. 

The formula for the Pearson correlation
Suppose we have two variables X and Y, with means XBAR and YBAR respectively and standard deviations SX and SY respectively. The correlation is computed as 
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The symbol for the correlation coefficient is lower case r, and it is described in our textbook as the sum of the product of the Z-scores for the two variables divided by the number of scores.
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If we substitute the formulas for the Z-scores into this formula we get the following formula for the Pearson Product Moment Correlation Coefficient, which we will use as a definitional formula.
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The numerator of this formula says that we sum up the products of the deviations of a subject's X score from the mean of the Xs and the deviation of the subject's Y score from the mean of the Ys. This summation of the product of the deviation scores is divided by the number of subjects times the standard deviation of the X variable times the standard deviation of the Y variable.
When will a correlation be positive?
Suppose that an X value was above average, and that the associated Y value was also above average. Then the product
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would be the product of two positive numbers which would be positive. If the X value and the Y value were both below average, then the product above would be of two negative numbers, which would also be positive.

Therefore, a positive correlation is evidence of a general tendency that large values of X are associated with large values of Y and small values of X are associated with small values of Y.

When will a correlation be negative?
Suppose that an X value was above average, and that the associated Y value was instead below average. Then the product
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would be the product of a positive and a negative number which would make the product negative. If the X value was below average and the Y value was above average, then the product above would be also be negative.

Therefore, a negative correlation is evidence of a general tendency that large values of X are associated with small values of Y and small values of X are associated with large values of Y.

Interpretation of the correlation coefficient.
The correlation coefficient measures the strength of a linear relationship between two variables.The correlation coefficient is always between -1 and +1. The closer the correlation is to +/-1, the closer to a perfect linear relationship. Here is how I tend to interpret correlations.

· -1.0 to -0.7 strong negative association. 

· -0.7 to -0.3 weak negative association. 

· -0.3 to +0.3 little or no association. 

· +0.3 to +0.7 weak positive association. 

· +0.7 to +1.0 strong positive association. 

