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Numerical data— LIO|, 7|, &7, &€& &
o Normally distributed?

o Equal variance?

° Paired?

T

Categorical data— ‘32, &z, X|g, H7| S
o Ordered?
o Paired?
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Frequency Table
Housing Count Count% Housing
for free 96 10.67% @ forfree
own 641 71.22% H own
rent 163 18 1% Hrent
Housing

own

rent

forfree
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Description <6h 612h 1224h >24h
o> Numerical data (V = 15 640) (v=14181) (¥ =10304) (N = 8516) P
> Mean and confidence interval Age, categorised, N (%) <.001
- Median and interquartile range (IQR) a5y 4251 (27.2%) 2721 (19.2%) 1802 (17.5%) 1115 (13.1%)
ical d 46-65y 4794 (30.7%) 4332 (30.5%) 3129 (30.4%) 2451 (28.8%)
(o]
Catego rical data 6675y 2989 (19.1%) 2932 (20.7%) 2225 (21.6%) 1976 (23.2%)
° Frequency and proportion 76-85y 2688 (17.2%) 3080 (21.7%) 2319 (22.5%) 2177 (25.6%)
) >85y 918 (5.9%) 1116 (7.9%) 829 (8.0%) 797 (9.4%)
Com parison Age, median (IQR) 61.0 (44.0-75.0) 66.0 (50.0-77.0) 67.0 (52.0-78.0) 69.0 (55.0-79.0)  <.001
> Numerical data Gender, N (%) o2
> Parametric vs. Non-parametric test Female 7219 (46.2%) 6551 (46.2%) 4671 (45.3%) 3795 (44.6%)
. Male 8421 (53.8%) 7630 (53.8%) 5633 (54.7%) 4721 (55.4%)
o Categorical data Elixhauser
comorbidities, N (%)
Predictive modelling ( regression ) Congestive heart 826 (5.3%) 928 (6.5%) 579 (5.6%) 564 (6.6%) <001
. failure
° Numerical out put Cardiac arrhythmia 1405 (9.0%) 1087 (7.7%) 671 (6.5%) 655 (7.7%) <.001
. . . y.t
> (Multiple) Linear regression Valvular discase 271 (1.7%) 260 (1.8%) 149 (1.4%) 152 (1.8%) 117
o Binomial output Pulmonary 173 (1.1%) 231 (1.6%) 193 (1.9%) 229 (2.7%) <001
circulation
o (Multiple) Logistic regression disorders
Peripheral vascular 548 (3.5%) 457 (3.2%) 326 (3.2%) 284 (3.3%) 415

disorders
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One-Group t-test

H,: Population mean =3 gt B2 ~0h[, 0| 152 B2 0| & HO
Lh=X]?
Group Parametric test

- ATMEEIHE0[ ER

R example:

t.test(age, mu = 50)




Sign test

Ho: Population median = 3 2ot B2 ~2lh, ol 252 U2 0| & &

Non-parametric test
o X 7H80| ERQOH| S

Group > Sign (+/-)2t 12 Bt
@ @ > Wilcoxon signed ranks test”/} G| Z &2 (sign + rank L
® a
@ R example:

library(BDSA)
SIGN.test(age, md = 50)




Pa | e d t_te St H,: Mean difference = 0

Group #1-2

R example:

t.test(pain_after, pain_before, paired = TRUE)

O

M S BH2 35e Bl control AFO|

22 2 AS0|M X2 M2 0| {8 HAY=X? 228
o B Xt0| 7t [}=XK|?
AtO|E EOFAM Bw 0| o1f A+O| Li=X| =2l




Wilcoxon signed ranks test

Ho: Median difference =0

Group #1-2

Group #1/1

O . Da =)
a2\
R example:

wilcox.test(pain_after, pain_before, paired = TRUE)

(1)

|
£ A OAS0M XN E N2 SLL0| EA HIAM =X 22 A= B2 case B control A
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Unpaired (two-Group) t-test

S EERECEEN
O] S0 20 = 2HXQF 7oAt Bt 1 &= 2HALC|
Ho: Population mean is equal LtO| 7} X}Of Li=X|?

Group #1 Group #2

@Y @
@ R example:
6 t.test(x=groupA, y=groupB)




Wilcoxon rank sum (two-Group) test

H,: Population median is equal

Group #1

Group #2

SRE £ 20 Y@

Non-parametric test
> Rank 7|2t H| 1

R example:

wilcox.test(x=groupA, y=groupB)




One-way analysis of variance (ANOVA)

Ho: Group means are equal

(=between group variance is not larger than within group variance )

Group #1
fthin

oo’

@rﬁam@

©

Between Group Variance

Group #2

QAL
Vo
@

Group #3

thin
m
ﬁa

©

R example:

aov(Weight ~ Diet _group)




Kruskal-Wallis test

M Z=0L7F
H,: Group medians are equal Hl Jé— - OEI- o Eéo
E|'t K| = E:|E
CHFEE S
Group #1 Group #2 Group #3 AC-DI §_—'T rél_g_-c')-l_xl
o) X=)
O @mO LS &
O e
+ 2t 1£2 H m3}
Ramis 71 Ol&l ZF Mb b =
R example:
kruskal.test(Weight ~ Diet_group)




Single proportion

4, o] 252 w2 0|5 &

o
i
Ra
o
Mo
rlo
2
ro

H,o: Population proportion = 0.6 =

Of: 2+ &2 Dl 2tAHH|E0| 22 Lt} A
|

R example:
prop.test(sum(survived), length(survived), p = 0.5)

I




Chi-squared test

Characteristic Group 1 Group 2 Total
Ho: Population proportion is equal Present a b a+b
Absent ¢ d c+d
Total m=a+tcm=b+dn=a+b+c+d
Group Group Proportion with characteristic . =n— Pz=nE P=a:b
#1 #2
® o © ©®© @ 5 S35 0F A9 88 H| B
(1) (1) Of: & XMX| 25 AO[2] AHR=0| & EetX|?
@ Cichnvr’c Anvart +nct
@ R example:
chisqg.test(table(survived, treated))

fisher.test(table(survived, treated))




V4
McNemar’s test o PotD,=D, P, and B 4D,=P+D. > oD,

Group #1-2 Group

Group #141

R example:
LSUNLO; PN = 1
ol 2 mix mcnemartest(table(flrst test, second_test)) | 1 ..ino.of pairs
SenS|t|V|ty SpeC|f|C|ty xo| Present w x W+ X
Z9|: ppv, NPVE CHE) Absent v z y+z

Total wW+y Xtz  mEwHx+ty+z




Chi-squared test (larger tables)

2 by 2 110|= HEHELHEH 2 HIOISHM = AHES

= US.
Row categories Col 1 Col 2 Col 3 ... Col ¢ Total
Row 1 J11 N2 Sfiz e R
Row 2 J21 S22 J23 o R2
Row 3 S31 32 f3z Sz R3
Row 7 I T s S Ry
Total G G G0 ...C n



Chi-squared test for trend

et &2 binary, L& Z1& 2 ordered category &
[ AFE

Characteristic Col 1 Col 2 Col 3 ... Col £ Total o O X o e S =S IEY 2 X0
Present Al Az fiz - Sie Ry 7t [_eX|?
Absent Jo1 oo J23  ...fop Ro
Total cgq G 0 ...Cp n
Score W; W W3 ... Wy
R example:

table <- as.table(rbind(Pr=c(384, 536, 335), Ab=c(951, 869, 438)))
prop_trend test(table)
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Explanatory variables (2 & H4)

Nominal variables

Ordinal variables
o As numerical

> As categorical

Numerical variables
o Assessing the assumption of linearity

° How to deal with non-linearity o
. yaA

. . transformation ¥4
° Binning
o Transform

° Polynomial regression

Frequency

Ny
> v
v

After

transformation 4 Logy 4 Logy 4

g
[}
g /\ / i
w
| %

(@ (b) (c)

ol 4




Outcome variables (41} B )

Number = Linear regression

Binary outcome (Yes/No) = Logistic regression
Multiple class = Multinomial logistic regression

Rate = Poisson regression

Hazard - Cox regression




Model Structure in Regression

=
=




Variations in explanatory variab\es

Factor C1
by b,
:

' Factor C3

— Naﬂural Cubic Spline
—— Cubic Spline

' |
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Time-dependent




Variation in outcomes

]
)" '

Link(Outcome)

’ Number (OLS) ~
Binomial (Logistic)
Factor C Multinomial

Rate (Poisson)
Hazard (Cox)




Regression formula in R

ss_model =
gim(septic_shock ~ age+sex+gsofa+wbc+hb+pt.inr+creatinine+albumin+crp,
data=ed_infection,
family = binomial)



Cubic Spline

ss_model =
gim(septic_shock ~ bs(Cage, knots = 3)+
sex+qsofa+wbc+hb+pt.inr+creatinine+albumin+crp,
data=ed_infection,
family = binomial)



Interaction

ss_model =
gim(septic_shock ~ sex+age*qgsofa+wbc+hb+pt.inr+creatinine+albumin+crp,
data=ed_infection,
family = binomial)



Interaction

ss_model =
gim(septic_shock ~ (sex+age+gsofa)r2+wbc+hb+pt.inr+creatinine+albumin+crp,
data=ed_1infection,
family = binomial)

sexMm 0.498338 0.783887 0.636 0.524955

age 0.036884 0.009655 3.820 0.000133 =*==*
gsofa 2.615147 0.497180 5.260 1.44e-07 *=*
wbc -0.002663 0.006156 -0.433 0.665275

hb 0.023619 0.036429 0.648 0.516745
pt.inr 0.154422 0.076806 2.011 0.044373 ~*
creatinine 0.128248 0.043895 2.922 0.003481 **
albumin -0.572949 0.139742 -4.100 4.13e-05 =%~
crp 0.028913 0.008816 3.280 0.001040 ==
sexM:age -0.011809 0.010412 -1.134 0.256717
sexM:gsofa 0.110587 0.185512 0.596 0.551099
age:qgsofa -0.017487 0.006385 -2.739 0.006166 ==
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