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:L Review

m C.| provides information about statistical

significance as well as the direction and strength
of the effect.

s Hypothesis testing using p value allows for a
rapid decision for statistical significance,
however this is an overly simplistic approach.

s The two statistical concepts are complimentary.



i Overview

Does our computed mean differ from the typical?

m |Is mean difference in variable of interest for
before/after study statistically significant?

s How can we test for normality in Openstat?

s Does our computed proportion differ from the
typical?

m Is difference in proportions for our before and
after study statistically significant?



iOne Mean with Normal Data

= Is our computed mean statistically different from the
typical?

s We use t test for quantitative data under the following
assumptions.

= Our data are normally distributed.
= Observations are independent of each other.

mt=>"* withn-1df

o




i Why Assumptions Matter?

= When assumptions are not met, type |
error rate &xincreases.
= If we use t test on highly skewed data with less

than 30 observations, then Cl are erroneously
narrow and p value is smaller than it should be.

= Same happens when observations are not
independent due to less effective sample size.



i How to Check for Assumptions?

= Normality
= For large data sets normality does not matter

= For small data
= Prior knowledge of variable
= Eyeball your data
= Can run a normality test

= Independence
= Decide yourself



i One Mean Problem

Estimation of plasma calcium concentration in 18
patients (ages 20-44) with Everley’s syndrome gave a
mean of 3.02mmol/l, with standard deviation
1.2mmol/I.

previous studies showed that the mean was
commonly close to 2.5 mmol/l in healthy people aged
20-44. Assume that the data are plausibly normally
distributed. Is the mean in these patients abnormally
high?

Statistics at Square One; Chapter 7



Openstat for Everley’s Syndrome Example
http://www.statprograms4u.com/

Hy: 1= 2.5 mmol/l
# 2.5 mmol/I

ll.. OpenStat Nov. 20, 2010

ROW coL
1 1
UNITS  [vaRi
CASE 1

Descriptive k
Zomparisons 3
fnalyses of Variance k
Correlation »

k

Multiple Regression
Inkerrupted Time Series Analysis

Mulkivariate »
Monparamekric k
Measurement k
Matrix Manipulation

Statistical Process Control ]
Financial r

meural Metwork,
Linear Programming (SIMPLEX)

QPTIONS  HELP

I hle WAR T ACEI CTATLIC:
Single Sample Tesks

Test of bwo proportions |._
Test of two correlations

Test of bwo means

Binary Receiver Operating Characteristics



http://www.statprograms4u.com/

Entering Data in OpenStat

FILES WARIABLES EDIT AMALYIES SIMULATION UTILITIES OPTIONS HELP

RO CoL. Cell Edit [Return ta finizh] M CASES Mo WARS  ASCH STATUS:
I'I I'I I IEI I'I I IF'ress F1 for help when on any menu item

One Sample Tests

—Enter Walues Fram:
& Thiz Form. " The Data Grid.

~Single Sample Test OF—

P e Sample Statiztic:

_ Population Pararneter:
" Sample Proportion

Sample Size:

" Sample Comrelati jati
ample Larrelation Sample Std. Deviation:

11

" Sample Variance Confidence Lewvel [Z]; ¥

Rezet Cancel Continue




i Results from OpenStat

= A Y

AMALYSIS OF A SAMPLE MEAN

Jample Mean = 3.200
Fopulation Mean = 2.500
Sample Size = 18

atandard error of Hean = 0.23%
t test statistic = &Z.700 with probability 0.015
t value required for rejection = Z.110

Confidence Interval = [ 2.653, 3.747)

Reject H,, mean in this sample is
unusually statistically high

10



Mean difference for Before and After Study
for Normal Data

+

m The test is derived from the single sample t
test, using the following assumptions.
= The data are quantitative.

= The distribution of the differences (not the
original data) is plausibly normal.

= The differences are independent of each other.

t = d - withn-1d.f.

sdﬂ_

11



i Example of Normal Paired Data

FEV, from five asthmatics, before and after use of a

bronchodilator (liters/sec) with normally distributed data
Before After

1.5 1.7

1.7 1.9

2.1 2.2

1.6 1.9

2.4 2.4

Medical Statistics A Commonsense Approach: Appendix |
Hy: M4-H,=0

Hao yZH,



Paired t Test in OpenStat

.2 DpenStat Nov, 20, 2010
-ILES WARIABLES EDIT BeffiiNaE=a® SIMULATION UTILITIES OPTIONS HELP

B oL Descripbive P o MewARS ACTIL CTATIIC
|5 |2 Comparisons . 2 Single Sample Tests. ——r T
Analyses of Yariance ¥ Test of bwo proportions
INITS VART y Correlation B Test |:| bwio correlations
Mulkiple Regression A Test of bwo means
SASE 15 Interrupked Time Series Analysis Binary Receiver Operating Characteristics
E'— 17 Mulkivariate b
Monparametric b
3 21 MeasUrement »
1— 1E Matrix Manipulation
I Statistical Process Contraol b
1 24 E Financial b
- Meural Metwark,
Lingar Programming (SIMPLEX)




Entering Data for Analysis

- OpenStat MNov. 20, 2010
LES WARIAELES EDIT AMALYSES SIMULATIOM  UTILITIES OPTIOMS HELF

AR CoL. Cell Edit [Fetur

Comparison of Two Sample Means £|
i E |24
Crata Entry By: AzzLme:
AITS VAR VAR " %alues Entered On T his Form i Independent Scores B
f* alues in the Data Grid i* Caorrelated Scores
15E 1 1.5 1.7
1.7 1.9
2.1 22
1.6 1.9
2.4 2.4

Arailable Vanables: Directions: For independent

wa R Fir=t % ariable: group data, first click the
I""'I'&'H-I warable to be analpzed and

then click the wariable that

|*

Second Yariable: containz the group coding.

WARZ Enter the code walue uzed

I far group one and far group
(N

For dependent groups, it
iz azsumed the data for each
pair of scores are entered in
two wariables for each rove of —
data in a data file. Click on
the names of the bwo
wariables in the data grid.
OFf courze, if pou are not ot

B | FILE: ITempDrar_l,l.TEK Percent Confidence Interval: IEIE Reset Cancel Continue
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i Analysis from OpenStat

= ERRIEEY e

COMPARIGON OF TWO MELNS

Variahle Hean Variance otd.Dev. 5.EMean N

VAR1 1.86 0.14 0,38 0.17 &

VARZ 2.2 0.08 0.28 0.12 &

lzsawming dependent samples, t = -3.138 with probability = 0.0349 and 4 degrees of freedom
Correlation between VARL and VARZ = (0.986

Difference = -0.16 and Standard Error of difference = 0.05

Confidence interval = { -0.30, -0.02)

t for test of equal variances = 3,307 with probability = 0.0455

NOTE: t-tests are two-tailed tests.

The difference in means is
statistically significant




i Dependent Non-Normal Data

Use Wilcoxon test under the following
assumptions.

= The paired differences are independent.

= The differences come from a symmetrical distribution.

Wilcoxon test can be used for mean & median.
As powerful as t test.

For n 2 10, we have a formula, for n < 10, use
tables.

16



i Wilcoxon Test for n 210

Find the absolute differences between paired
observatlons X, and X,. Omit zeros if any.

= Rank the absolute differences breaking for ties.

= Attach positive sign if X,> X, and negative sign if
X < X,

s Sum positive and negative values; there will be two
ranks, positive rank and negative rank.

s The smaller of two is denoted by T.

|T—n(n+1)/4]
Jn(n+1)(2n+1)/24 17

/ =




Chorionic Villus Sampling
Statistics at Square One: Chapter 10

$ Fetal Movements Before and After

Patient no Before After Difference
(1) (2) (3) {4
1 2D 18 I
2 24 27 -3
3 28 25 3
4 15 20 -5
o 20 17 3
G 23 24 -1
T 21 24 -3
8 20 22 -2
9 20 19 1
10 27 19 8

HOZ Chorionic villus sampling does not alter the

percentage of time a fetus spends in moving  '°



i Dot Plot of Difference
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Figure 10.1 Plot of differences in fetal movement with mean value
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Box Plot of Difference in OpenStat

L BOXPLOT FOR : Temporary. TEX

RED: mean, BLACK: median, BOX: 25th to 7ath percentile, WISKERS: 10th and 90th percentile
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Comparison to Normal Distribution

-3.0
a0

5.0
3.0
-1.0
-3.0
-2.0
1.0
8.0

Camparisons
analyses of Yariance
Correlation

Mulkiple Regression

Interrupted Time Series Analysis
Mulkivariake

Manparamektric

Measurement

Makrix Manipulation

Skatistical Process Conkral
Financial

Meural Metwark,

Linear Programring {SIMPLER)

COPTIOMNS  HELP

Central Tendency, Wariability
Frequencies

Zross Tabulation

Breakdown

Mormality Tesks

% Versus ¥ Plok

Group (integer) Frequency Charks
Repeated Measures Bubble Plok
Qi3 or PP Plaok

Amookh Daka by Averaging
Compare Two Distributions

Compare Observed ko Theoretical Distribution

Three Dimension Rokation
Box Ploks

# wersus Multiple v Plak

Skern and Leaf Plok

Multiple Group ¥ wersus ¥ Plok

21



Comparison to Normal Distribution

1
| Plot Type:
iffarene 'IDng EIT“:ITF: f theoretical disibution desied - {« 1. Separate observed and theoretic curnulative distibubions
AMEIENE 2' Eiiacicttﬁe?:ﬁepcekgni f?:::rlrertilr?t; l:'litt" uL:t:nges?rzrdE : " 2. Combined observed and theoretic cumlative distibutions.
71 ' F F ' " " 3. Combined cbserved and thearetic distributions.
30 Curmnulative Distributions: Pararneters: [ Shaow printer autput _ .
10 Click the name of your variable:
' = Binomial A walue: |D'E Difference
40 Mean: |D'B
3.0 f Momal Std Dy - |4.35I1 91175786653
1.0 Prah.: |D'5
" Chi-zgquare
30 1-Frab, 05
20 " Student t
1.0 Shatuis; ||:|
an i F
" Poizzon
" Beta
Compute Eit Variahle = |Difference
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Wilcoxon’s Test in OpenStat

=0OIT

139

afalLYSES

Descripkive

Comparisons

Snalyses of Yariance
Correlakion

Multiple Regression

Interrupted Timme Series Analysis
rultivariate

Monpararnekric

Measuremenkt

Makriz Manipulation

Statistical Process Conkrol
Financial

Meural Metwaork

Linear Programrmming (SIMPLEX)

SIMULATION  UTILITIES

[

vy ¥ rv¥eow

OPTIOMS  HELP

5 Mo VARS  ASCI STATUS:

2 105

Frezz F1 for help when

[t e S

22.0
13.0

Binormial Probabilities
Fisher's Exact Test
Runs Test
—hi-Square Tesk

IIlIIIlIIiI
Eruskal-WWallis Test
Friedran Test

kendall's Tau Test

kendall's Coefficient of Concordance
Sign Test

Mann-YWhiktnesy 1 Test

) Tesk

Spearman Rank Correlakion

K aplan-Meier Surwival Test

Sen's Slope Estimate (series daka)
Eolmogorow-Smirnoyw Tesk

kappa and Weighted Kappa
Generalized Kappa

RIDIT Analysis
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i Selecting Variables for Analysis

i Wilcoxon: Select two matched-pairs variables. f'5__<|
A allable Y anables: Selected Wanables: Cancel
Befare
After Reset
Help
e
Ok,
AL

Select the vaniables in the [eft box to analyze by clicking one or dragging the cursar aver
one or more. Click the red in button to make the zelection. To deselect a vanable




Results of Wilcoxon’s test

a8 XD Al

The Wilcoxon Matched-Pairs Signed-Ranks Test
See pages 75-83 in S. Seigel's Nonparametric Statistics for the Social Sciences

Ordered Cases with cases having 0 differences eliminated:
Number of cases with absolute differences greater than 0 = 10
CASE Before After Difference Signed Rank

23.00 2400 -1.00 -150

200 1900 100 150 Ve conclude that

20.00 2200 -2.00 -S.DD|

24 .00 2700 -3.00 -550 : :
2400 zroo 200 = villus sampling
28.00 25.00 3.00 550

2000 1700 300 550 oesn’t alter the fetal

15.00 2000 -5.00 -8.00
25.00 18.00 7.00

9.00
10 27.00 1900 800 1000 Movement.

Smaller sum of ranks (T) = 23.50

Approximately normal z for test statistic T = 0.408
Probability (1-tailed) of greater z=0.3417

NOTE: For N < 25 use tabled values for Wilcoxon Test

= W=D Oo®D

26



i Sign Test for Asymmetrical Data

= Can be used for matched pairs of sample data.

= Can be used for a claim about population
median against a hypothesized value m.

= Less powerful than Wilcoxon test.

s OpenStat provides Sign test for paired data.

27



Pronethalol for the Prevention of Angina Pectoris

an introduction to medical statistics by Martin Bland

# of Attacks | # of Attacks on Difference Sign of
on Placebo | Pronethalol Difference
71 29 42 +
323 348 -25
8 1 7 +
14 7 7 +
23 16 7 +
34 25 9 +
79 65 14 +
60 41 19 +
2 0 2 +
3 0 3 +
17 15 2 +
7 2 5 +

28
H,: Placebo and Pronethalol have the same effect on angina



Selecting Sign Test in Openstat

IIi; Openstat Nov. 20, 2010
FILES WARIABLES EDIT BGY SIMULATION  UTILITIES OPTIONS HELP

ROW coL Descriptive Y is NowARS AsOI STATUS

Comparisons »
1 2 Anclyses of Variance v 2 13 Press F1 for help when on any menu item
UNITS VAR ‘\J Correlation »
Multiple Regression »
CasE1 71.0 I Interrupted Time Series Analysis
2 3230 Multirariate 3
Binomial Probabilities
3 8o Measurement »|  Fisher's Exact Test
P 14.0 Matrix Manipulation Runs Tesk
Statistical Process Contral » Chi-Square Test
5 230 Financial » ‘ilcoxon Matched Pairs, Signed Ranks Test
B 340 Meural Metwork Kruskal-wallis Test
Linear Programming (SIMPLEX) Friedman Test
’ 730 g Kendall's Tau Test
a G0.0 41.0 Kendall's Coefficient of Concordance
8 20 0o Mari hitney U Test
0 20 oo Q Test
Spearman Rank Correlation
i 17.0 15.0 Kaplan-Meier Survival Test
1z 70 20 Sen's Slope Estimate (series data)
Kolmagorov-Smirnay Test
Kappa and Weighted kKappa
Generalized Kappa
RIDIT Analysis

AddVarisble | o) e [Tempora TEX




Selecting Variables for Analysis

OpenStat Nov. 20, 2010

FILES WARIAELES EDIT AMALYSES SIMULATION UTILITIES OPTIONS HELP

ROWw coL. Cell Edit [Return to finish]) M CASES Mo WaR.S  ASCH STATUS:
1 |2 | 230 1z 2 iE Fress F1 for help when on any menu item
s il Sign Test: Select Two Matched Pair Yariables
CASE 1 7.0 ) .
Aorailable Variables: Selected Variables Cancel |
2 230
WAaR1
3 8.0 VaR2 Resst
4 14.0
5 23.0 Inlze
=
E 24.0
Ok
7 79.0
2 EQ.O
] 20
10 20
11 17.0 Select the variables in the left box to analyze by clicking one or dragaing the cursor over
one or mare. Click the red in button to make the selection. Ta deselect a variable
12 7o alieady chosen, click the variable name in the right box and the out button.

AddVarisble | o) e [Temparan. TEX

‘4 Start




& Results

=

R0 Results Window El

1

=lelal Kb al S—

UNITS

CASE 1

o | o o &] w| w

11

12

k3

Results for the Sign Test

Frequency of 11 out of 12 observed + sign differences.
Frequency of 1 out of 12 observed - sign differences.
Frequency of 0 out of 12 observed no differences.

The theoretical proportion expected faor +'s or -'s is 0.5
The test is for the probability of the +'s or -'s (which ever is
fewer)

as small or smaller than that observed given the expected

proportion.

Binary Probability of 0 = 0.0002
Binary Probability of 1 =0.0029
Binomial Probability of 1.00 or smaller out of 12.00 = 0.0032 -

-

We conclude that there is a strong evidence in
favor of a difference between the treatments

31

Add Wariable FILE: |Tempurary.TE><
—




Tests of Normality in OpenStat

Il OpenStat Nov. 20, 2010

OPTIONS HELP

Central Tendency, Wariability |
Camparisons » Frequencies
25 1 O any me
Analyzes of Yariance » Cross Tabulation |
Zarrelation 3 Breakdowvn
LUMITS Ay |
Multiple Regression 3 Mormality Tests
CASE 1 1.0 Interrupked Time Series Analvysis % Wersus ¥ Plok
= 10 Multivariake 3 Group [integer) Frequency Zharks
Monpararnekric 3 Repeated Measures Bubble Plak
3 20 Measurerment » Q0 ar PP Plok
4 20 Matrix Manipulation Smookh Data by Aweraging
Statistical Process Conkrol 3 Compare Two Distributions
g 2.0 Financial » Compare Observed ko Theoretical Distribuktion
5 an Meural Mebwork Three Dimension Rokation
Linzar Praograrmming (SIMPLEX) Box Plaks
7 4.0 # wersus Multiple v Plok
a 50 Stern and Leaf Plok
Multiple Group © wersus ¥ Plok
9 5.0
10 E.0
11 7.0
12 7.0 D ° °
H.: Data are norma Istribute
13 2.0 O ° °
14 10.0
15 200
16 22.0
17 250
18 27.0
19 220 32
20 40.0




Lilliefors and Shapiro-Wilk W tests

HITS

VAR

&5E 1

1.0
1.0
2.0
2.0
3.0
3.0
4.0
5.0
2.0
E.0
.0
7.0
8.0
10.0
20.0
22.0
28.0

Tests of Normality

“Wariables

Cancel Rezet

Teszt Marmality af:

(%]

VAR

-
Shapirowilks Bezults:

W= 08117
Probability = | U-0004

Lilliefarz Test Results:

| 1.272
| 0.737
| 0.245

Skewness =
F.urtosizs =

Test Statistic =

Conchde: |5tr-:|r‘|g evidence against normalit

gEnmputEE FReturn

Frint |
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i Problems with Normality Tests

= Small samples almost always pass a normality test.

s With large samples, the test may be significant but
results of t test are still valid.

m Decisions about using parametric vs. nonparametric
tests should be made to cover an entire series of
analyses.

34



i Questions about One Proportion

s We use the standard normal or z distribution
as an approximation to binomial distribution
for proportion

D-7
\/72(1—7[%

| Z =

35



i Example of a Proportion

Frey and colleagues wanted to examine the efficacy of different
dilutions of smallpox vaccine. The group that received the 1:10
dilution (n=340) had a success rate of 97.1%. Investigators

wanted to know if this success rate was greater than 95%.
Basic & Clinical Biostatistics: Chapter 5

H,: 1< 0.95
H,: 10> 0.95

36



One Proportion Problem in Openstat

(= OpenStat Nov. 20, 2010

FILES WARIABLES EDIT RadiZIREEES

RO

COL.

HWITS

WARZ

CASE 1

Descriptive

Campatisons

Analyses of Variance
Correlation

Mulkiple Reqgression
Interrupkted Time Series Analysis
Multivariate

Monparamekric

Measurement

Matkrix Manipulation

Skatistical Process Control
Financial

Meural Metwork,

Linear Programming {SIMPLEX)

SIMULATION  UTILITIES

k
k
k
k
k

CPTIONS  HELP

IC Me WARC ACEI CTATLIC:

Single Sample Tests
Test af bwo propartions
Test of bwo correlations

Test of bwo means
Binary Receiver Operating Characteristics

[en an ar

f
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Computations

-0 = Documentl - Microsoft W =

(=]
aa

| Home | Insert Page Layout References Mailings Review View @

33 Find ~

oh L Calibri (Body) -

aaBbCeDc AaBbCi AaBbCc AaB AaBbCe.

3 Copy |AaBchD(| ﬁg‘Replace
Paste ¥ . B 7 U - abe x. T Mormal | T Mo Spaci.. Headingl  Heading 2 Title Subtitle  — gg:nge [y Select -
- Armat Paints o
Clipy] ﬂ.— Dpens = si=—SalSaus Styles = Editing

One Sample Tests

|
Enter Values From: ta
— | ROW  This Farm. €~ The Data Grid. | L1l STATUS .
|1 Single: Sample Test F IF'ress F1 far help when on any menu item.
s Sample Statistic: IU'STI
UMITS ample bean
. Population Parameter: ID'95
CASE 1 i+ Sample Proportion

i~ Sample Comrelation

Sample Size: I340
|95

" Sample Variance Confidence Level [%):

Feset | Cancel | Continue |

Add Wariable | FILE: ITempUrary.TEX

[— m

Page:1 of 1 | Words: O | 35 |

15 Start = " } Document] - Mi



Results

Resulis Window

= : —_—
o [ala e o ro At ~zo- i e
4ANALYSIS OF A SAMPLE PROPORTION v

= Editing

@®

Sample Proportion = 0.971

Population Proportion = 0.950

Sample Size = 340

Standard error of proportion = 0.012

z test statistic = 1.777 with probability > P = 0.038
z value required for rejection = 1.645

Confidence Interval = ( 0.948, 0.994)

& windows Live Messen... ) Decumentl - Microsof...

[

The proportion of patients with a positive vaccination is
greater than 95%.
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i Difference in Proportions of Paired Data

s Use McNemar’s test for difference in proportions

H,: =11,
Hp: 1z 1, After
Bad  Good
Bad a b
Before
Good ¢ d
2
I\/IcNemar:(Ib c)

b+cC

40



Example of Paired Proportions

esearches wanted to know whether changes occurred
in the bowel function of patients following cholecystectomy.
They collected information on # of patients who had one or
fewer vs. more than one stool per day.

1 month after CHE
<1 »>1 Total
<1 25 15 40
Before CHE
>1 0 11 11
Total 25 26 51

Basic & Clinical Biostatistics: Chapter 5 41



& OpenStat for McNemar’s Test

Il.L OpenStat Nov. 20, 2010

FILES VARIABLES EDIT BaA¢iRs&Eaes SIMULATION  UTILITIES OPTIONS  HELP
RO CoL Descriptive P i MewABR S ACCI STATIICS:
5 ] COMmparisons 1 Single Sample Tests o

Analyses of Yariance (A  Test of bwo proportions o
Correlation ¥ Testof bwo correlations
Multiple R.egression k| Teskof bwo means
Interrupted Time Series Analysis Binary Receiver Operating Charackeristics
Multivariate »
Monparametric b
Measurement k

Makrix Manipulation
Statiskical Process Contral 2

Financial »
Meural Nebwork,
Linear Prograrmming {SIMPLEX)




Entering Data

Test of the Equality of Two Proportions

D ata Entrp Buy:
f« “Waluez Entered On This Farm

i wWalues in the Data Grid

FPercent Canfidence |nterval: |95

DzzUIme:
i~ Independent Proportions

i Dependent Proportions

Frequencies wWar, 1

1
|15

O
0 |25
wWar., 2 ; ||:|7 W
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Results from OpenStat

Results Window

=68 KB/ A Feun|

COMPARIICN OF TuwQ PROPORTICHG

——> MeNemar Test (Test for the Difference Between two Correlated Proportions)

Sample 2
] 1 Sum
o | 25 15 40 |
O | === |
1 | o 11 11 |
————————— | ====mme |
Sum | 25 26 51 |

Chi-3quare statistic 15.0000 p—value two-tailed =0.0001

Chi-3quare statistic with Continuity Correction = 13.0667 p—value two-tailed =0.0003

Binomial p-wvalue for the two-tailed exact test =0.0000

Proportion of zeroz in Jample 1 =0.7543 Proportion of zeroz in Jample 2 =0,420Z2 51 cases
Difference in proportions = 0.2941

Standard Error of Difference = 0.0638

z value for confidence interwval =1.9600

Confidence Interwval 95% = [ 0.1691,0.419Z2 )




Results in Bigger Font

Results Window

=88 X2/ A pean

COMPARISON OF TWO PROPORTIONS

--» McNemar Test (Test for the Difflerence Between two Correlated F’mpoﬂionsﬂ

Sample 2

sum | 26 26 51|
Chi-Square stafistic = 150000  p-value two-tailed =0.0001
Chi-Square statistic with Continuity Correction = 13.0667 p-value two-tailed =0.0003

Binomial p-value for the two-tailed exact test =0.0000

45



‘L Results in Bigger Font (cont’d)

Proportion of zeros in Sample 1=0.7843Proporlion of zeros in Sample 2=0.430251 cases
Difterence in proportions = 0,2941

Standard Error of Difference = 0.0638

z value for confidence interval =1.9600

Confidence Interval 95% =( 0.1691,0.4192)

There is a significant difference, increase,
in the proportion of patients having more
than one stool per day before and after
CHE.
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Reporting Results

= Indicate the software used for analysis.

m Report the results for test statistic, degrees
of freedom and p value. Also provide the
confidence interval.

= p value for non-parametric tests should be
interpreted with caution.
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Summary

Nature of problem Test

Interval & normal

Ordinal or interval,
non normal

Dependent groups;
interval & normal

Dependent groups;
ordinal or interval

Single proportion

Dependent groups;
proportion

One —sample t test
Sign test

Paired t test
Wilcoxon signed rank
test, Sign test

Z approximation

McNemar
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$ www.epilepsy.va.gov/Statistics

Questions/Comments
Rizwana.Rehman@va.gov

(919) 286-0411 ext: 5024

Next lecture’s highlights
Research questions about two groups
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