CHAPTER 1 
Evidence-based practice (EBP): Use of best clinical evidence in making patient care decisions(evidence informed) 
Best source of evidence: Systematic research
Research is systematic inquiry that uses orderly, disciplined methods (including statistics) to answer questions or solve problems. The aim of nursing research is to generate evidence that can contribute to EBP for nurses
Statistics a collection of mathematical methods of organizing, summarizing, analyzing, and interpreting information gathered in a study
Data the information gathered to address research questions. It comes from interviews/questionnaires, Observation, Biophysiological measurements
Research problemResearch question asked Concepts defined/measured  Data collected Data analyzed 
Concept: An abstraction inferred from characteristics or behaviors ex) ht, wt, RR. In a study of all women , gender is NOT a variable.
Variable is something that takes on different values/changes
Independent:cause of or influenced on an outcome (smoking or music)
Dependent: out come of intrest, depends on or caused by (lung cancer/agitiation)
Discrete: whole numbers ( # of kids or hospital beds)
Continuous: only limit is measurement used(height 5’9.1 
Measurement: assigning numbers to qualities of people or objects  (giving pain a number 1-10)
Level of Measurement: A system of classification with four types of measurement rules that affect the kind of statistical analysis that is appropriate. You may make high level to low level but not vice versa. 
Nominal Measurement: Lowest form of measurement, numbers are usedas labels. ( hair color, blood type, marital status)Low level

Ordinal Measurement: numbers to designate ordering of an attribute , does not indicate distance between values, ex) degree of pain
Interval Measurement: distances between values are assumed as equal, averages can be computed, 70-72 same as 72-74, do NOT have a 0 quantity
Distance between values are assumed to be equal
ex. Temperature
Ratio Measurement: 
 Real, rational zero, 0 = None, does not matter if it logically makes sense as long as 0 means NONE Ex. Medication dose or weight
Descriptive statistics describe and summarize data about the sample ex) % of females in sample or average weight
Inferential Statistics : obtain data from sample but want to draw conclusions about a population
Parameter: A descriptive index for a population
Statistic: A descriptive index for a sampleWhat you need for Standard Deviation (SD):
X: Individual data points
: Sample mean
x: Individual data point – Sample mean 
 Sample Size

	
	Nominal
	Ordinal
	Interval
	Ratio

	Classification
	Y
	Y
	Y
	Y

	Magnitude
	
	Y
	Y
	Y

	= Interval
	
	
	Y
	Y

	True Zero
	
	
	
	Y

	Math 
	Count 
	rank
	+/-
	



CHAPTER 2
Frequency Distributions (f) a systematic arrangement of data values, with a count of how many times each value occurred in a dataset. Can be used at any level byut for nominal , cumulative frequencies do  not make sense 
	Data Value
	(f)
	%
	Cummulative %

	1
	10
	10
	10

	2
	20
	20
	30

	3
	40
	40
	70

	4
	15
	15
	85

	5
	15
	15
	100


Relative frequency # of occurrences relative to # of people in study. 
Shape of Distribution
Modality: # of peaks: unimodal, bimodal, multimodal
Asymmetric (skewed): peaks off center, tails trailing
Positive skew: Longer tail trails off to right, less ppl high values, income= a positive value
Negative skew: Longer tail trails off to left, less ppl low values, death age = a negative value
If skewness index is less than twice the value of its standard error, then , then distribution is treated as not skewed
Kurtosis: Degree of pointedness or flatness 
Leptokurtic: thin, sharp peak
Platykurtic: Flat peak
Mesokurtic: Neither pointy nor flat
Positive values:higher peak, Negative values: flatness
Normal Distribution: Unimodal, symmetric, mesokurtic, height 
Aka: normal curve, bell shaped curve, Gaussian distribution 
Outliers: Values that lie outside the normal range of values
Wild codes: Impossible or invalid codes ex) code of 3 when using 1 or 2 for male and female
Assumptions a condition presumed to be true and, when violated, can result in invalid results

CHAPTER 3
Central tendency: descriptive of data values with a single number, indicating where most of the data values fall. 
Mode: number that occurs most often
Most popular score.  
Advantages: any measurement level, easy to compute, easy to understand, eyeball, always an actual value, useful in multimodal distributions. 
Disadvantages: ignores most of info, varies from one sample to the next, not rep of larger population, may not be present. 
Median: divides distribution into two equal halves, 50% above 50% below, number in the middle, if two then divive by 2
Advantages: not influence by outliers, good index of typical when skewed, appropriate for ordinal level data. 
Disadvantages: index of position, no actual data taken into account, value of median not actual data value. 
Mean: Arithmeic average/preferred for interval and ratio M = ΣX ÷ N
M = sample mean X = sample mean u = population mean 
Advantages: balance point, sum of deviation above mean is equal to sum of deviation below mean, does not ignore information, most stable. 
Disadvantages: sensitive to outliers, distorted view when data skewed, value not data  point. 



Variability: how spread out/dispersed data values are. 
High variability: A heterogeneous distribution (A)
Low variability: A homogeneous distribution (B)

Range: The difference between the highest and lowest value ex)190-110 
Adv: easy to computer, easily understood, relays information of interst.
Dis: depends on two scores, affected by outliers, affected by sample size. 
Interquartile range (IQR): IQR: Q3(75%)-Q1 (25%)
Range of scores within which lie middle 50% of scores. Q2= the median q1= less than 25 and q3 = more than 75
Adv: reduces influence of outliers and extreme scores, appropriate with ordinal. 
Dis: not easy to compute, does not take data into account. 
Standard deviation: How much a score varies from the mean. Based on deviation scores (x) by – the mean from each original score . add up to 0




Sum of all sds=o
Adv: all data taken into account, more stable, interpret individual score
Dis: influenced by extreme scores, not easy to interpret. 
	X
	
	(X-
	(X-2

	2
	3
	-1
	1

	4
	3
	1
	1

	1
	3
	-2
	4



Relative Standing
Describes individual score and its relative standing with rest of distribution.


Variance:  not in units of original data SD2-
Dis: not easy to interpret, data is squared. 
Precentile: 1/100th 1%
Deciles: 1/10th 10% 
Quartiles: ¼ 25% 
Percentile ranks is the location of a given score in the distribution—it communicates what percentage of cases fall at or below outliers
Box Plots depicts median, the IQR, and the outer limits of values 
Bottom of “box” shows Q1 & Top of “box” shows Q3 
Horizontal line in box shows median
Mild outlier:between 1.5 and 3x the value of the IQR, below q1 or above q3
Extreme outlier: greater than 3 x the value of the IQR. Below q1 or above q3
Standard Score (z-score): interpreting raw score, relative distance from the mean,expressed in SD unites, 
Mean of zero, sd of 1. 
z = (X – M) ÷ SD

ex)m=100 sd=25 x=125 z=125-100/25 = 1
have a mean of 0.0 and SD of 1.0 but can be transformed to have any mean and sd

CHAPTER 4 
Bivariate descriptive statistics relationships between two variables ex) height and weight / smoking and cancer

Crosstabulate: results are displayed in a contingency table 
- Nominal level or ordinal level with a small number of categories

	
	Male
	Female
	Total

	Smoker
	10
50%
20%
10%
	10
50%
20%
10%
	20
100%
20%
20%

	Non Smoker
	40
50%
80%
40%
	40
50%
80%
40%
	80
100%
80%
80%

	Total
	50
50%
100%
50%
	50
50%
100%
50%
	100
100%
100%
100%


Top values: absolute values, how many people participating
2nd line: row totals 
3rd line: column totals 
4th line: how much of total number of people, 10/100: 10%

Risk Indexes describe risk outcomes and facilitate clinical decision making
Prospective (cohort) design Some have exposure to the risk factor, others do not. Both groups are followed to assess outcome. Con: superexpensive, lose people
Retrospective (case-control) design follow people who already have bad outcome (cases) and people similar group without bad outcome (control). As about prior exposure to risk factor. Cons: people forget, control group hard to find. 
Experimental design (clinical trials): Some assigned (at random) to a control group in which they have ongoing or “baseline” exposure to risks, while others are assigned to an experimental group in which they receive an intervention hypothesized to reduce risk. Both groups are followed to assess outcome
Risk Index Types
Absolute risk: quantify the actual amount of risk related to different exposures

	
	Undesirable Outcome
	Desirable outcome
	Total

	Risk
Exposed to risk (or not given an Intervention- Control)
	

a
	

b
	

a+b

	No Risk 
Not exposed to risk (or given an Intervention- Experimental)
	

c
	

d
	

c+d

	Total
	a+c
	b+d
	a+b+c+d



	
Needle length
	Swelling
	Total

	
	Yes
	No
	

	16mm Control
	20 (a)
	80 (b)
	100

	25 mm Exper
	10 (c)
	90 (d)
	100

	Total
	30 
	170
	200


Absolute risk the proportion of people with a negative outcome 
ARE: risk-exposed group with the outcome (a ÷ (a + b))
ARNE: proportion in nonexposed group with the outcome (c ÷ (c + d))
Divide by total in risk or no risk. 
Absolute Risk Reduction the absolute difference between the two risk groups 
ARR: ARE – ARNE (10%-point reduction in risk of swelling with longer needle) 
Relative risk the ratio of absolute risks (unfav. outcomes) in the two groups 
RR: ARE ÷ ARNE (Children with shorter needle, twice as likely have swelling)
Relative Risk Reduction the proportion of baseline risk that is reduced through nonexposure (or receipt of an intervention)Absolute risk: % (AR)
Absolute risk reduction: % (ARR)
Relative Risk: Times (RR) 
Relative Risk Reduction: % (RRR)
Odds Ratio: Times

Remember ARR = ARE - ARNE 

 RRR= ARR ÷ ARNE 
0dds= proportion of people in each risk group who have the adverse outcome, relative to the proportion who do not 
OddsE = a ÷ b
OddsNE = c ÷ d
· In our example:
· OddsE =  20 ÷ 80 = .25 
· Among children immunized with the 16 mm needle, the odds of swelling were 1 out of 4 
· OddsNE =  10 ÷ 90 = .111 
· Among children immunized with the 25 mm needle, the odds of swelling were 1 out of 9 

Odds Ratio the ratio of the two odds
OR = OddsE ÷ OddsNE , 
Number needed to treat: Estimate of how many people would need to avoid the exposure (or get a treatment) to prevent one negative outcome
NNT = 1 ÷ ARR  
Correlation is a bond or connection between variables
Variation in one variable is systematically related to variation in another. Positive correlation = if one goes up so does the other. Negative correlation = if one goes up, the other goes down. If no correlation it is 0. All numbers between 1 and -1.

Scatterplot graphs the values of one variable on X axis and the other on the Y axis 
[image: ]Indicates presence of a linear relationship and direction and magnitude of the relationship 
linear (straight line) relationship: occurs when there is a constant rate of change between the two variable
positive relationships: Lines sloping from lower left to upper right 
This graph illustrates a perfect relationship
For each value of X, we can perfectly predict the value of Y
negative relationships Lines sloping from upper left to lower right
-Low values of one variable correspond to high values of the other
- If data points are random (widely scattered), there is no relationship
curvilinear relationship—they are positively or negatively correlated, but only up to a point, then the relationship changes
Correlation Coefficients statistic that summarizes the magnitude and direction of relationships between two variables: Pearson’s product moment correlation coefficient (Pearson’s r) with variables that are interval- or ratio-level measure. It is the most widely used correlation coefficient. 

(-) Minus sign = negative correlation 

(+) sign (or no sign) = positive correlation 
The absolute value of the coefficient indicates strength
NEGATIVE OR POSITIVE SIGN DOES NOT MATTER
Ex. r = -.75 is stronger than r = .50
Correlation Coefficient Examples
1.00 = Perfect positive relationship
.35 = Weak/moderate positive relationship
.00 = No relationship
-.20 = Weak negative relationship ex. Diabetic knowledge and age 
-.70 = Strong negative relationship ex. Depression and life satisfaction
- Correlations indicate a link, not necessarily a causal link – never implies rhat one causes another
-the square of r indicated the proportion of variability in one variable accounted for or explained by the second variable 
- If the r between height and weight = .60, then 36% of the variation in weight is accounted for by height (r2 = .36)
The remaining 64% of variation in weight is accounted for by other factors (e.g., caloric intake, amount of exercise, metabolic factors, etc.)
Correlation Matrix lists all variables in the top row and first column—then information about the correlation between variables is entered in the “cells”
	
	A
	B
	C
	D

	Variable A
	1.00
	
	
	

	 A Variable B
	.82
	1.00
	
	

	Variable C
	-.23
	-.35
	1.00
	

	Variable D
	.07
	.17
	-.02
	1.00


A and B are highly correlated, the others are weak to moderate, correlation = pearsons
CHAPTER 5
Probability of an event (p) is expressed as a proportion
EX: The probability of drawing a red card from a normal shuffled deck 26./52
P=.50, there is a 50-50 chance the card will be a red suit. Similar to relative frequency.Probabilities from 0-1.
Multiplicati ve l


Probability of Consecutive Events
Multiplicative law provides this formula:
 p (A then B) = p (A)  p (B)



The probability of drawing two red cards consecutively:
p (red, then red) = p (red)  p (red)
=.50 x .50
p = .25:
 There is a one in four chance of drawing two red cards in a row
Null hypothesis (h0) is that the deck is fair – it is NOT rigged = no relationship between the two variables. 
To REJECT the null hypothesis means there is a relationship and you are rejecting the idea that there is not. To retain it means there is NO relationship. The intervention is NOT working. 
Alternative hypothesis (H1) : deck is rigged

What is the probability of drawing 10 red cards in a row if the null hypothesis of a fair deck is true? 
 p = .50  .50  .50  .50  .50  .50  .50  .50  .50  .50 = .001=very improbable = start to think something is going on

Only 1 in 1,000 draws of 10 cards from a fair deck would yield all red cards

Coin Toss:
   1 head  .5	     5 head  .063      8 head  .004
   2 head  .25	     6 head  .031      9 head  .002
   3 head  .125	     7 head  .008      10 head  .001
   4 head  .063	  

In research, our cut off point, at which we reject the null hypothesis is 0.05
It is just too unlikely to happen by chance, you can reject 0.05
assess whether an observed outcome is likely to happen by chance or whether the outcome had a high probability of reflecting a true outcome that would be observed with other samples from the same population. 

Probability distributions are similar to frequency polygons or histograms – they graph the probabilities of all events that could occur. The tOtal area of probability distribution = 1.0
Probability density function = Probability distribution for continuous variables. The area under the curve can be determined by converting raw scores to Z scores
z = 
The sampling error is the difference of the obtained sample and the population parameter 
Sampling Distribution of the Mean is the distribution of an infinite number of sample means from the population, for samples of a given size
Central Limit Theorem = mean of a sampling distribution of the mean always equals the population mean  
Standard Error of the Mean (always an estimate) the standard deviation of a theoretical sampling distribution the SEM  = SD of an infinite number
The larger the SEM the less likely it’s that it’s a good estimate of the population mean. They are NEVER KNOWN but can be estimated
Formula for SEM Estimate 
SEM  = SD ÷ √N
The larger the sample size  the smaller the SEM  the more accurate the sample mean is likely to be


SEMs and Probabilities
-Assumption: Scores are normally distributed, and thus we know how many SDs are above/below the mean
Parameter estimation is used to estimate a population value ex) mean, percent, or odds ratio – it can be :
1)A point estimate: involves the calculation of a single value as the estimate of the parameter ex)value of a desc stat like the mean
2)An interval estimate: provides a range of values within which the population value has a specified probability of lying. It involves constructiong CI’s arount the point estimate. Have data and try to estimate what mean is in it 
Confidence Intervals A 95% confidence interval (95% CI) designates the range of values within which the parameter has a 95% probability of lying 
Constructing a CI involves calculating confidence limits (the upper and lower limit of what is probable, at the specified probability level). The most common are 95 and 99 %.
The formula for confidence limites around a mean involves: the sample mean, the estimated SEM and the value corresponding to the area from a theoretical distribution for the desired CI (ex:95%). For sample means, the appropriate theoretical distribution is the t distribution.
-the t distribution is similar to a regular one, bell shaped and symmetric – as the sample size increases, the t distribution is very close to a normal ones, for smaller samples, the tails are fatter. Df= n-1
Calculation of CIs Around Means
Formula for a 95% CI around a mean:
95% CI = M ± (t  SEM)
Earlier example of IQs: N = 225 children, M = 101.0, SEM = 0.7, and t (from a theoretical table) = 1.96, which is more accurate than earlier estimate of 2.0 
95% CI = 101.0 (99.63, 102.37) there is a 95% probability that the true population mean lies between those numbers
CIs around Proportions rarely symmetric (i.e., distance below the point estimate ≠ distance above it)
Like the CI around a mean, the larger the sample size, the smaller the CI
The closer the proportion is to .50, the wider the CI

Hypothesis Testing: Hypothesis testing (second broad approach to statistical inference) uses laws of probability to help researchers make objective decisions about accepting or rejecting a null hypothesis
In most cases, a nul hypothesis states a [rediction that variables in the study are NOT RELATED ex) smokking is not related to cancer and turning patients is not related to ulcers
The null hypothesis contrasts with researchers’ actual research hypothesis, which typically states a prediction that variables in the study ARE related, e.g.:
· Cigarette smoking is related to lung cancer
· Turning patients is related to the incidence of pressure ulcers
· Hypothesis testing is similar to English-based criminal justice system
· The accused is assumed to be innocent
· Variables are assumed to be “innocent” of any relationship (i.e., the null hypothesis is assumed to be true) until evidence from sample data indicate a high probability that the null is NOT true
· Researchers cannot “prove” their research hypotheses are correct or incorrect
· They use laws of probability to make decisions about whether the null hypothesis is probably incorrect, at specified levels of probability
· Rejection of the null hypothesis lends support to the alternative (research) hypothesis
· Without data from the population, researchers make decisions about accepting or rejecting the null hypothesis based on incomplete information
· There is always a risk of error



 
Type I error: The null hypothesis is really true in the population, but the researcher rejects it (a false positive)
E.g., an ineffective intervention is erroneously considered effective
Type II error: The null hypothesis is really false in the population, but the researcher accepts it (a false negative)
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