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Analyzing Data

i * Organise
BT el g1 \V/=Il « Summarise
Statistics |l

* Describe and present data

* Generalise from samples to
populations

* Hypothesis testing
* Make predictions

Inferential
Statistics

Five types of statistical analysis

Descriptive

Inferential

Differences

What are the characteristics of
the respondents?

What are the characteristics of
the population?

| Are two or more groups the same
| or different?

Are two or more variables related
in a systematic way?

Can we predict one variable if we know
one or more other variables?
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Table | Baseline characteristics of patients with and without coronary heart disease®

Mean age, years (SD) 73.5(8.2) 73.1(7.7) 70.8 (9.3) 709 (9.3) Mean (Std)
Male gender 485 (65.8%) 419 (62.7%) 804 (50.6%) 751 (46%)
Hypertension 639 (86.7%) 593 (88.8%) 1357 (85.3%) 1406 (86.1%) N (%)
Hypercholesterolemia 436 (59.2%) 416 (62.3%) 566 (35.6%) 618 (37.8%)
Diabetes mellitus 199 (27.0%) 166 (24.9%) 264 (16.6%) 316 (19.4%)
Chronic renal failure 38 (5.2%) 40 (6.0%) 45 (2.8%) 45 (2.8%)
Congestive heart failure 287 (38.9%) 261 (39.1%) 406 (25.5%) 411 (25.2%)
NYHA class i 67 (9.1%) 58 (8.7%) 42 (2.6%) 33 (2.0%)
LVEF <35% 58/723 (8.0%) 52/658 (7.9%) 29/1558 (1.9%) 40/1605 (2.5%)
Oral anticoagulant 436 (59.2%) 414 (62.0%) 948 (59.6%) 989 (60.6%)
Low dose of aspirin (<365 mg) 413 (56.0%) 390 (58.4%) 606 (38.1%) 628 (38.5%)
Beta-blocking agents” 559 (75.8%) 534 (79.9%) 1082 (68.1%) 1094 (67.0%)
ARB or ACE inhibitor 551 (74.8%) 495 (74.1%) 1051 (66.1%) 1119 (68.5%)
Statins® 453 (1.5%) 429 (64.2%) 461 (29.0%) 449 (27.5%)

ACE, angiotensin-converting enzyme; ARB, angiotensin Il receptor blocker; LVEF, left ventricular ejection fraction; NYHA, Mew York Heart Association.
*Data are numbers (%) unless otherwise specified.

®Not including sotalol.

“Statins are defined as 3-hydroxy-3-methylglutaryl—coenzyme A reductase inhibitors.
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Table 1—Baseline characteristics presented as median (absolute range) or number

of patients (%)

Empagliflozin, n = 22

Placebo, n = 22

Sex (male/female), n
Age (years)

Time since transplantation (years)

BMI (kg/m?)
WHR (cm)

Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)

HbA,, (%)

HbA,. (mmol/mol)

FPG (mmol/L)

eGFR (mL/min/1.73 m?)
LDL (mmaol/L)
Triglycerides (mmol/L)

Smoking, n
Smoker
Ex-smoker
Never smoked

17/5
63 (31, 72)

3 (1, 16)
28.8 (24.7, 39.3)
1.01 (0.82, 1.25)
143 (111, 176)

79 (63, 94)
6.9 (6.5, 8.2)
52 (38, 83)
8.0 (5.0, 13.1)
66 (41, 83)
2.8 (1.2, 4.2)
1.8 (1.1, 3.2)

4 (18.2)
13 (59.1)
5 (22.7)

17/5

59 (21, 75) Median (IQR)

3 (1, 15)
27.5 (22.4, 45.8)
0.98 (0.80, 111)
140 (100, 163)

82 (55, 94)
6.8 (6.1, 7.2)
51 (40, 73)
7.3 (4.5, 12.5)
59 (44, 82)
2.8 (2.0, 3.8)
2.2 (1.1, 5.6)

0 (0.00) N (%)
11 (50.0)
11 (50.0)



SAS 9.4 #B¥A
TESASKA g

nXﬂ

A}

B

BaE sAs -
B! BE|F) £8EE wENV

[(BEEE - =eE1]

TEM #|ER) BERFREE FEW) Z=EH

- g X

v | DR an reme Bl s X 0@
e = | |
T ohe Teim ] HIES
¥ llbname data 'D:\BMBEMIEE\PREWEI-E
zne  [emae INB\ ERHBRIZEREZ|-20220ct\112FEH R
5 %%%E%U\z 0230530-SAS#ETERER B {F-2-Amelia\
- RI2ES R
i
_I'Dat&J IR
=% Ful EE
EElDrug_compliance 128.0KBE Table
Elevent 128.0KE Table
ElLab 128.0KE Table
- | Subject 128.0kB Table
B vital_sign 128.0KB Table
I
o G ewiee B - (F8D) | Bl 8- ze®) ([ se=m - Fmz
= CA\Users\¥¥Chen Ln1, Cal1

T

&P Renhs ) Eaglorer

|
- [ ki e
|‘I| B Output - [Untithed) | El Lo - (Unitled) |.|§ Program Editor -..




M ASASETERMEMEE R 7

/*Normality Test*/
data lab; set data.final;
if visit=1l; keep Group age SBP AST Creatinine; run;

proc univariate data=lab normal ;
var sbp;
class group; run;

TS k2 5 EM (TE 5
UNIVARIATE EF
way: sop sBP) — e EEUERE
Group = 2
100% AT 1800 e . -
B
Mean (Std) 99% 180.0 Shapiro-Wilk W 0931536 Pr< W 0.9198
U BAEE 34
95% 164.0 _Smi
T I Fp—— 4439 Kolmogorov-3mirmoy | D 0100622 Pr > D =0.1300
Exx 18.6664359 | R4 348439829 90% 154.0 Cramer-von Mises W-5q 0.046868 Pr > W-5q =0.2500
=& 042712268 | & 042294541 75% Q3 140.0 Anderson-Darling  A-Sq 0.26081 Pr > A-Sq | »0.2500
FHEIEFEM 591049 fFEFH 11498.3824 .
: sox +m | 1295| Median (IQR)
=3 5:% ] 142973377 EEZFRZFHE 320126734
25% Q1 119.0
e /e O idn e
HRE R EREMEE-> fe 2D P >0.05
10% 107.0
&E RN

Fi9{s | 1305588 EHEE 18.66644 5% 101.0 K0|m090r0V'Smirn0V ( K'S ) *ﬁfﬁ . *%K%QSOHEL\XJ:
S| 1295000 SEEM 348.43583 1% 94.0 Shap|ro-W|Ik ( S-W) *ﬁfﬁ : *,%ZIKEQSO{ELX-F

a8 1190000 $5E 86.00000
0% = 34.0
MG fIE  21.00000 R
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| Figure 1—Median (IQR) change from baseline to week 24 in HbA;. (P =0.018) (A), FPG (P=0.27) (B), and 2-h glucose afteran OGTT (P=1) (C) in the two
intervention groups.

\\



ISASIETT

var sbp;

by group; run;

FREMEMEER M

180 —

160

140

SBP

120 —

100

proc sort data=lab; by group;
proc univariate data=lab

Box plot

normal plot;

- 4p: SBP ,

fix BY Group

Group |1
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proc univariate data=lab ;
title histogram;

histogram sbp / midpoint = 60 to 200 by 5 Normal;
class group; run;

Histogram

7 4p: SBP
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Analyzing Data using SAS

R#BE : datafinal = FIFE SAS 1T HIRMEAET ST | BEREE

PROC MEANS DATA=data.final

MAXDEC=2 N MEAN STD MEDIAN Q1 Q3

/*MEDIAN Q1 Q3 MIN MAX N VAR SKEWNESS KURTOSIS T PROBT CLM /*CIM EANERB&E[B~*/;
VAR SBP DBP Creatinine AST ALT ;

CLASS wvisit ;

/*BY Group ; */ RUN;

/
visit BAEME BEM B8 N FifE E=EX PEM FTASEM LHASEH visit| iNENE  #a Bl N Fht RES ThE TAZES PRSEM
1 76 3BF SBP JE | 13Z.80 17.30 0 130,00 121.50 140.00 4 71 5BP SBP 69 123.58 16,25 125.00 114.00 135.00
DEP DBEP 7B 20.20 11.26 79.00 73.50 29.00 DBP DBP 69 78,03 14,18 76,00 70,00 82,00
Creatinine | Creatinine | 75 1.05 0.3z 0.99 0.86 115 Creatinine | Creatinine | 0
AST AST 7B 22,71 10.44 20,00 17.00 23.00 AST AST 1]
ALT ALT 76 24.86 20,70 20.00 15.00 23.50 ALT ALT a
2 73 5BP SEP T3 13277 17.84 130,00 121.00 140,00 ] 71 5BP SBP 64 128.08 14,53 0 130,00 119,50 138.50
DBP CBP 73 79,83 11.58 72.00 73.00 83.00 DBP CBP g 77.83 11.09 73.00 £8.30 25.30
Creatinine | Creatinine | 0 . . . . . Creatinine | Creatinine | 0
AST AST 1] . . . . . AST AST 1]
ALT ALT 1] . . . . . ALT ALT 1]
3 71 | 3EP SBP 71 12868 1569 127.00 120.00 138.00 g 71 SBP SBP 71 128.80 15,30 128.00 113.00 138.00
DBP DBP 7l 77.55 10,45 78.00 70.00 8g.00 DBP DBF 71 7732 3,93 73.00 70.00 85.00
Creatinine | Creatinine | 71 1.02 0.29 1.00 0.87 1.18 Creatinine | Creatinine | 68 1.03 0.28 1.00 0.as 112
AST AST 7l 2215 9.33 20,00 17.00 23.00 AST AST g8 21.10 772 20.00 17.00 23.00
ALT ALT 7l 23.28 16.33 20,00 15.00 26.00 ALT ALT 68 21.54 10.77 15.00 15.00 27.00 14



Analyzing Data using SAS = FUF SAS 1T IR IEMET ST : Student's t test

/*Student's t test*/
data lab; set data.final;
if visit=1l; keep Group SBP gender; run;

PROC TTEST DATA=lab ;
CLASS group; VAR SBP ; RUN;

I

TTEST £5
E#: SBP (SBP) i dp: SBP
Group | N Fii BEx EERE R B 30"
1 27| 1249 170188 28143 107.0 0 1740 H
2 34| 1306 18.6664 3.2013 | 940000 1800 | 20 HIStogrqm /7(\
s 2003| %4 - ) '/ N
Lut
Diff (1-2) 43671 | 17.8757 42467 1o 5’/ \\“‘- Q-q B sep
180 |4 180 {5
Group | B FHIE | 95% CL FH{E  EEZ 95% CL EEE 0 e m

SBP

Diff (1-2)  #EE 4,3871 | -4.0848 12.8551 17.8737 153265 214431 o

1 1349 1292 1407 170188 138212 22.2366 2 X - o]
o 140 o
30 - / : 7
2 1306 1240 1370 18.6664 150559 24,5702 o i
/ \ 120 - oo

Bk
=

|

AN

100 -

Diff (1-2) Satterthwaite 4.3871 -4.1207 | 12,8543

~ I :
10 2ot
Bk BAM AME t{ Pr> |t . F—P‘Z

ZE T g9 103 0.3052
Satterthwaite 7#9%  £7.023 103 0.3071 §L 14 BOX plof [ < ! !
5 2 b I + I i a

SAMMAEH I I I

B HFAME HBAME F ProF 100 150 200
5BP
Folded F 33 36 119 06104
AR E:3

Y\
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Figure 7. | Line graphs represent plasma TNF-« levels for each study participant before and after DAPT. Non-CKD controls (reference
group) in each panel and participants with CKD stratified into two groups on the basis of (A) age <55 vears or =55 vears, (B) presence of
diabetes, (C) GFR <15 ml/min per 1.73 m® or =15 ml/min per 1.73 m”, (D) albuminuria (UACR1) <1000 mg/g or =1000 mg/g of creati-
nine. Generalized linear regression model P values with an asterisk represent significant differences when comparing mean change in
TNF-a levels in a CKD subgroup with the reference group |

Kidney360. 2022 Oct 26;3(12):2036-2047. Piatelet-Dependent Inflammatory Dysregulation in Patients with Stages 4 or 5 Chronic Kidney Disease: A Mechanistic

Clinical Study. Adam Corken, Jerry Ware, Jungiang Dai, John M Arthur, Susan Smyth, Clayton L Davis, Juan Liu, Terry O Harville, Milind A Phadnis, Jawahar L Mehta, Yasir
Rahmatallah, Nishank Jain.




Analyzing Data using SAS = FIF sAs &1 AR 947 -

Jxpaired t testr, MEFHEI : data.vital_sign_m

PROC TTEST DATA= data.vital sign m ;
PAIRED SBP1*SBP2; /*before : after A~

Iﬁﬁ’\ﬁlﬁ AABRACIRE - IR LipalredéE? = a2
2 DA AERANEIE - DESRELE/

RUN;

Paired t test

¥\

SAS iR 2R ER: (SBP1, SBP6)
180 | THE 180
TTEST &5
. o V\\» L
ZR: SBP1 - SBP6 60 —— B e —————— | 160
N Fi9f BEE EERE RBRMME BAHG ——— =
71 3.9437 167945 19931 -32.0000 45.0000 | o e S ———
T 95% CL Fifs HEE 95% CL Egx — :
120 - — . —— — —— ~120
3.9437 -0.0315 7.9188 167945 14.4145 20.1231 — = "’/1'~f;;,~‘,;:t=;;;_;
BAE t{E Pr> |t 100 B 100
70 198 00518 Before . s After



Analyzing Data using SAS

/*FRRIBIEEE] + Chi-square test*/

data lab;
if visit=1l;

set data.final;
keep Group SBP gender;

PROC FREQ data=lab;

table gender*group / chisq

i ]
L

A Fks

e N=pg
HE s

SAS Fift
FREQ &5
Table of Gender by Group
Group(Group)
Gender(Gender) 1 2 @
0 ¥ 2 15
F.8189 | 71831
986 1127 2113
46,67 5333
18582 2353
1 an 16 56
29183 | 26.817F
42,25 36z TBET
5357 | 4643
81.08 | TRAT
s ar 34 71
5211 4783 10000

RERE =5

expected exact

run;

.
’

» TR SAS E1T MR O
#8 pl &

52 2] + Chi-square test

run;

#£# Group-Gender*s A

Ziatth

=5
BMELERE
HEERELE

hantel-Haenszel £5&

Phi 4 #h
R 15 40

Cramer v

B

1

i1
0.2260
0,225%
0.0340
0.2228
-0.05364
0.0363

-0.053864

i
0.6345
0.6348
0.8537

0.6369

Fisher #&#E KT

EEfEEHE (1.1) &8 (R
x#Pr<=F
#7i# Pr>=F

FiEWE M
H® Pr<=P

7

04262

0.7782

0.2044

07729
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Analyzing Data using SAS » FIF SAS E1T ERIERT O
Linear regression

/*Linear regression*/

proc sort data=lab; by group /*descending*/; run;

proc sgplot data=lab noautolegend;

title 'Linear Regression with Markers Displayed by a SCATTER Statement';
scatter y=SBP x=age / group=group markerchar=group;

reg y=SBP x=age/ group=group ; run;

proc reg data =lab ; Model sbp = age ; by group; run;

/

miEE: 5P G 2
Linear Regression with Markers Displayed by a SCATTER Statement BB E: SBP GrOU p 1 180 rou p

180

180 o2
o
o1 ° - ° °
o1 o : 160
o1 160 R ° ° o o .0 R o
o o
[e]
160 o ° B 5 LTS 3
02 ©! o1 ol °e 2 ! 140 ) o PY e 2
o2 . 140 o =l oxsn 2 o e o ;
02 o2 o1 5 . . o o HEEME 2
% © HEAEE 35 & ] o O mse 35333
“ o o o 0g MSE 26842 3 o @ o o
120 °° o 0% R 5 0.1095 120 © ) k¥5 oote?
e ® o, ARRES 0084 o o ARRTS 0014
]
[e]
o o - o o
100 I 100
[+)
120
80 80
o2 50 60 70 80 40 50 60 70 80
QO o1
o2 Age Age
100 — -
ma O osx EHAR 95% HRARR iE Oy fHER 95% FABIF R
02
M i SMkTHE
40 50 60 70 80 b
£ 2] = S T
Age wa =5 amE  #EA RE tih Pr> |t 53 ] =8 AdE  fAEHE RE tE Pr> |t
Intercept  Intercept 1 90.87879 2141296 4.24  0.0002 Intercept | Intercept 111721451 18.38880 637  <.0001
Age Age 1 067401 032491 207 0.0455 Age Age 1 022318 030278 074  0.4664

20



Analyzing Data using SAS o g sas i mstesst o : smwe
RERMEI ; data.final Generalized estimating equations (GEE)

proc sort data= data.final ; by screening no visit; run;

/*GEE: Repeated measure*/
proc genmod data= data.final ;

class screening no group (ref=first) gender (ref=first)
visit (ref=first) / param=ref;

model SBP = group age gender / dist = normal link = log ;
/*1link=logit dist=binomial; dist = normal link = log ; dist =
poilisson ink = log offset = o COVB*/
repeated/ subject=screening no (visit) ; run;

B alEE . GEE M FHEMA T I
JR— FREEREMTHA
Ll B S0 et TJ|ERZE  95% EHNR Z Pr>|Z]
FTEMRE Screening_no(Visit) (433 FER)
Intercept 46678 0.0425 45845 4.7512 108,79 <0001
HER 433
SHRBEMTE 16 Group 2 0.0047 0.0124 -0.0196 0.0290 0.38 0.7038
1 80 o i 2
1 Age 0.0028 0.0006 0.0017 0.0040 4.79 <0001
BAHEAN 1

BAEEE AN ] Gender 1 0.0203 00154 -0.0099 0.0504 1.32  0.1881

21



Europace (2014) 16, 174181
doi:10.1093/europace/eut293

0204 ~—— Placebo

0.184 — Dronedarone 400 mg BID
0.16
0.14 4
0.12 4
0.10
0.08
0.06
0.04 +

0.02 1

0.00 T T T T ]
0 6 12 18 24 30

Months

Cumulative incidence

Number at risk:
Placebo 737 695 661 457 186 1
Dronedarone 400 mg BID 668 642 630 424 154 1

Figure 2 Cumulative risk of the occurrence of first acute coron-
ary syndrome in patients with coronary heart disease. BID, twice
daily.



Kaplan-Meier Survival Curves

/*KM plots*/

PROC LIFETEST DATA= data.itt6 METHOD=KM NOTABLE
PLOTS=SURVIVAL (ATRISK=0 TO 180 BY 10 NOCENSOR /*CB 95%CI*/);
/*KM/PLEBME; (SURVIVAL)/ (S)BRE4ME*/

Analyzing Data using SAS = #if sAs 17 ERMAL - EEHHF

TIME Time first rec* First AF recurrence

(0);

STRATA group

; /*diagage (65,75);

aget/l65,, 65-75, 751; */

/* by age6b; */

RUN 14 Product-LimitSurvival Estimates

/ EHARBEERA

TEMEHHERE
Pr > -4 o
wE 5 AEE £ p
HHME 05519 1 04576
Wilcoxon  0.8589 10,3540 o
-2Log(LR) 0,2575 1 06119 00

| 37 25 22 2 2 3 15 13 ] 18 18 18 17 16 16 16 9 2 1
34 26 23 22 22 22 22 21 20 20 20 19 19 13 18 18 17 4 1

0 50 100 150

Time to first recurrence of AF >= 305

Event-free surviwval rate

Group 1 2

23



Europace (2014) 16, 174-181
doi:10.1093/europace/eut??3

Table 2 Comparison of the effect of dronedarone among patients with and without coronary heart disease
Outcome CHD Placebo, n/N (%) Dronedarone,n/N (%) HR for dronedarone (95% CI) P value®
First cardiovascular hospitalization or death Yes 350/737 (47.49) 252/668 (37.72) 0.733 (0.62-0.86) 0.535
from any cause MNo 567/1590 (35.66)  482/1663 (29.52) 0.782 (0.69-0.88)
Cardiovascular death Yes 471737 (6.38) 26/668 (3.89) 0.602 (0.37-0.97) 0.350
MNo 4711550 (2.96) 39/1663 (2.39) 0.814 (0.53-1.24)
First ACS Yes 671737 (9.09) 42/668 (6.29) 0.671 (0.46-0.99) 0.429
MNo 29/1590 (1.82) 26/1633 (1.59) 0.876 (0.52-1.49)
First stroke, ACS or cardiovascular death Yes 116/737 (15.74) &6/7/668 (10.03) 0.615 (0.46-0.83) 0272
MNo 101/1590 (6.35) 81/1633 (4.96) 0.778 (0.58-1.04)

ALCS, acute coronary syndrome; CHD, coronary heart disease; Cl, confidence interval.
*P value of interaction between CHD status and treatment based on Cox regression model.



Analyzing Data using SAS

= FIF SAS 1T HmMERET . FiEDW

Cox proportional hazard model

/*Cox regression*/
PROC PHREG DATA=data.itto ;

class gender (ref=first ) group (ref="2") htn (ref=first )
hyperlipidemia (ref=first ) cad (ref=first ) cva (ref=first) hft
/*by age65;*/
MODEL Time first rec* First AF recurrence (0) =group age gender
RUN;
/
RABMEMASHAESTW
S f=F 3 Je b
S0 BEHRE fi5Ha #&= =5 Pr>Chisq kb 95% fehalkb 15 0 5% BR
Group 1 1 026032 0.31998 0.6619 0.4159 1.297 0.693 2429
Age 1 -0.00476 0.01606 0.0878 0.7670 0.9395 0.964 1.027
Gender 1 1T -0.135%46 0.359660 0.,1443 0.7040 0,873 0.434 1.757
HTN 1 1 -0.01737 0.30505 0.0032 0.9546 0.983 0.541 1.787

dm(ref=first )

(ref=first) ;

htn/ RISKLIMITS;

=i
Group 1
Age
Gender 1

HTMN 1 25



Descriptive Statistics Inferential Statistics

DDDH DDDH

Descriptive statistics is achieved Inferential statistics is achieved
with the help of tables, graphs, etc. by probability.

Descriptive Statistics Inferential Statistics

il il

The goal of descriptive statistics isto § The goal of inferential statistics is
describe and summarize the data. to test and make predictions.

Descriptive Statistics Inferential Statistics

L] L]

The algorithm of descriptive statistics | The algorithm of inferential statistics
\ is mean, mode, and median. is ANOVA and regression.
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