· Systematic Reviews/Meta-Analyses (all data to one document)  Randomized Control Trial (placebo, control)  Cohort (follow people over time)  Case-Control (ask about past behaviours – people who are sick and not sick – depends on people recollection)  Cross Sectional (group of people, find interesting things about them – can’t really look at relationships)  Case Reports (unusual cases)  
· Variable is a concept in quantitative studies
· independent – cause of, influence on outcome (this is manipulated to observe effect on dep. variable) 
· dependent – outcome of interest – be caused by independent 
· Conceptional definition – theoretical meaning of underlying concept (sex, gender) 
· Operational definition – précises set of operations and procedures – measure variable 
· Discrete variable – indivisible, finite # of values btwn 2 points – ex. # of siblings
· Continuous Variable – can assume infinite # of values btwn 2 points – ex. time since birth, distance to class
· Measurement 
· Nominal – #s as labels (ex. sex, student #), no quantitative meaning, no +,-,/
· Ordinal - #s to designate ordering, some info about amount, does not indicate distance between values, distances not equal, not known, averages do not make sense, ex. pain, ranking of activities 
· Interval - #s to designate ordering, conveys info about amount, distances equal, averages can be computer (ex. temp, IQ, SAT score), can +,-
· Ratio - #s to designate ordering, conveys info about amount, distances equal, real, rational zero, averages can be computed (ex. med dose), can +,-,x,/
· Descriptive Stats – collect data, describe and summarize data about the sample 
· measures of central tendency - describing central position of a frequency distribution for a group of data (mode, median, mean)
· measures of spread – summarizing a group of data by describing how spread out the scores are (range, quartiles, variance, SD)
· Inferential Stats – obtain data from a sample but often want to draw conclusions about a population 
Frequency Distributions 
· Frequency Distribution – data values, absolute frequencies, relative frequencies, cumulative relative frequencies
· Any level of measurement, nominal level variables – cumulative frequencies do not make sense 
· Bar Graphs – nominal (ordinal) level variables, X axis – categories, Y axis – f or %, bars do not touch, comparing measures of central tendency btwn groups of data on ordinal, ratio, interval scales
· Pie Chart – nominal, % for given categories
· Histogram – interval and ratio level, bars touch 
· Frequency Polygon – interval and ratio level, instead of bars, dot used, better for showing shape, show trends over time
· Scatter Graph – association between 2 levels, interval, ratio, ordinal 
· Shapes of Distributions 
· Modality – how many peaks – unimodal= 1 peak, bimodal= 2 peaks, multimodal= multiple peaks 
· Symmetry – asymmetrical (skewed) – peaks off centre - +ve skew, -ve skew, 0 for no skew 
· Kurtosis – degree of pointedness or flatness of the distribution’s peak – leptokurtic (thin sharp peak – skew index >0), platykurtic (flat peak – skew. index <0), mesokurtic (neither flat nor pointy, index=0)
· Normal Distribution – bell-shaped curve, Gaussian distribution – unimodal, symmetric, neither peaked nor flat 
· Outliers – values that lie outside the normal range of values, may or may not be legit 
· Wild Codes – impossible or invalid codes
Central Tendency, Variability, Relative Standing 
· Central tendencies – mean (average), median (score that divides the distribution in 2), mode (score value with highest frequency)
· Mode- Advantage: used with data measured on any level (including nominal level), easy to compute, reflects an actual value in the distribution (easy to understand), useful when 2+ popular scores ; Disadvantage: ignore most info in the distribution, tends to be unstable, may not have a mode
· Mean- preferred for interval and ratio level data (M=ΣX/N) M(sample mean), Σ(sum of), X(actual data values), N(#of people) – Advantages: balance pt in distribution, does not ignore info, most stable index of central tend, many inferential stats are based on mean; Disadvantages: sensitive to outliers, gives distorted view of what is typical when data are skewed, often not an actual data value (M or     )
· Median- Advantages: not influenced by outliers, good index for what is typical when distribution is skewed, easy to compute, appropriate when data are ordinal level; Disadvantages: not take actual data values into account, only index of position, not necessarily an actual data value, more difficult to understand than mode
· Normal distribution – all 3 indexes coincide 
· Variability – how spread out or dispersed data values in a distribution are (high variability – heterogeneous distribution, low variability – homogeneous distribution)
· Range – difference between highest and lowest value in the distribution Advantages: easy to computer, readily understood, communicates info of interest Disadvantages: depends on only 2 score, does not take all info into account, sensitive to outliers, unstable (fluctuate from sample to sample), influenced by sample size 
· Interquartile range – lower quartile (Q1)- below which 25% of score lie, upper quartile (Q3) – below which 75% of scores lie IQR=Q3-Q1 (range of scores within which the middle 50% of scores lie) Advantages: reduces influence of outliers and extreme scores in expressing variability, uses more info than range, important in evaluating outliers, appropriate as index of variability with ordinal measures; Disadvantages: not easily computer, not well understood, does not take all values into account 
· SD – index that conveys how much scores in a distribution vary, based on deviation scores (x) – subtracting mean from each persons original score x=X-M ; sum of all deviation scores =0, deviation scores squared before summing SD=                                       SD indicated average amount of deviation of scores from the mean, 3 SDs above/below mean in normal distribution Advantages: all data into account in describing variability, most stable as a measure of variability, allows computation of other measures often used in inferential stats, helpful in interpreting individual scores when data are distributed apx normally; Disadvantages: influenced by extreme scores, not as intuitive or as easy to interpret as the range 
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· Variance = SD2 – important in inferential stats, used descriptively  
· Percentiles – 1 1/100th of a distribution, quartiles divide a distribution into ¼, deciles divide a distribution into 1/10th, location of a given score in distribution – what % of cases fall at or below that value 
· Box Plots – graphic depiction of a distribution – shows median, IQR, outer limits of values not considered outliers; bottom of box shows Q1, top of box shows Q3, horizontal line shows median, whiskers show outer limits (not outlier) 
· Standard Scores (x score) – expressed in SD units, relative distance from the mean 
Bivariate Description – Crosstabulation, Risk indexes and Correlation  - Relationship btwn 2 variables 
· Contingency table (crosstab table) – variables should be nominal level, marginal frequencies (totals), 
· Risk Indexes – describe risk outcomes; risk factor (intervention status, exposure) on side and outcome on top
· Absolute Risk – quantify actual amount of risk related to different exposures – regardless of what is happening in other groups; subtraction – how much does being a member of the group at greater risk raise that risk? – proportion of people with –ve outcome ARE = a/(a+b)  ARNE = c/(c+d)  (# who had outcome/# who could have had the outcome)
· Relative Risk (risk ratio)– indexes compare risks in the two risk exposure groups; division, how many times more prevalent an outcome or characteristic is among one group compared to another RR= ARE / ARNE =IE/INE (risk of >1.0 indicates increased risk)
· Prevalence Ratio = PE/PNE – estimates the magnitude of the effect of the exposure on the prevalence 
· Absolute risk btwn measurement – size of initial absolute risk is what’s really important (large RR does not always mean large AR
· Absolute Risk Reduction (rate difference)– absolute difference btwn the 2 risk groups ARR= ARE - ARNE if IE > INE difference measure >0 – estimates the excess occurrence of the outcome in the exposed group 
· Relative Risk Reduction – proportion of baseline risk that is reduced through nonexposure RRR= ARR / ARNE 
· Odds Ratio – chances of something happening/chances of it not happening (sick ppl in numerator and denominator) 
OR=(ad)/(bc) (prevalence studies instead of incidence studies) 
· Risk Ratio = chances of something happening/chances of all things happening (sick ppl only in numerator)
· Number Needed to Treat – how many people would need to avoid the exposure (get treatment) to prevent 1 –ve outcome NNT=1/ARR 
*RR should not be used in case-control studies – cannot estimate probability of bad outcome for someone with/without exposure*
· Correlation Coefficient – stat that summarizes the magnitude and direction of relationships btwn 2 variables (Pearson’s r) -1.00, 0, +1.00 (sign is –ve, +ve correlation, # indicates strength); r2 = proportion of variability in 1 variable explained by the 2nd variable (ex. r between height and weight = .60, 36% of the variation in weight is accounted for by height (r2 = .36)) – rest 64% is from other factors 
· Hills Criteria for Correlation: 1) Temporal Relationship (exposure precede disease), 2) Strength of association (strong ass more likely to be causal than weak ones), 3) Biologic Plausibility (makes sense with current knowledge), 4) Dose-response relationship (risk increases with more intense/frequent exposure), 5) Replication of findings, 6) Effect of removing the exposure, 7) Alternate explanations considered, 8) Specificity of the association (strengthens evidence if cause has only one effect, 9) Consistency with other knowledge 
Statistical Inference
· P(..) for probability = certain event can occur/total # of possibilities p (A  B) = p (A)  p (B) (square if same #)
· Independent/compound event – ex. socks, putting red pair back into drawer 
· Probability Density Function = probability distribution for continuous variables 
· Central Limit Theorem – mean of sampling distribution of the mean always = the population mean 
· Standard Error of the Mean (SEM)- SD of a theoretical sampling distribution (large SEM bad, small good) SEM= 
· Parameter estimation – used to estimate a pop value (ex. mean, % or OR) 
· Point estimation – calculation of a single value as the estimate of the parameter (value of descriptive stat – ex. mean) 
· Interval Estimation – range of values within which the pop value has a specified probability of lying – CI around pt of estimate
· Confidence Interval – 95% CI designates the range of values within which the parameter has a 95% probability of lying (95,99%)
· Formula – sample mean, estimated SEM, value corresponding to area from t distribution for the desired CI) – given 
95% CI = M + (t x SEM) ; theoretical distribution for constructing CIS is the binomial distribution 
· Graphically – graph shows stat (ex. mean) and the CI is shown via error bars 
· Hypothesis testing – uses laws of probability to help researchers make objective decisions about accepting or rejecting a null hypothesis(prediction that variables in study are not related); Research hypothesis (prediction that variables ins tudy are related) 
· Correct decisions: NH is really true in the pop, and researcher accepts it as true (true negative), NH is really false in the pop, researcher rejects it (true positive)
· Type I error (serious side effects)- NH really true in the pop, but the researcher rejects it (a false positive), Type II error -NH really false in the pop, researcher accepts it (a false negative)
· Type I errors controlled through Level of Significance α = .05 (prob. accepted as the risk of false +ve) ; Type II errors β 
t = (M – μ) ÷ SEM – compare with t value from theoretical distribution (significant if p<0.05 – when null hypothesis rejected)
· Two tailed Stat Tests – uses both tails of a sampling distribution to determine the critical region (region for rejecting the null hypothesis) 
· Parametric Test – estimating a population parameter; dep variable normally distributed (interval or ratio scale)
· Nonparametric test – not estimating pop parameter; no assumption about dep variable distribution (ordinal, nominal level)
· Degrees of freedom (df) - # of components that are free to vary around a parameter (sample t test – df=N-1)
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