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Bolmn 2 APRAKSHERS BB Ak E*E & R(HYPERTENSION)
felows FABECVD)GR T £ 3T TRES THE%HE? 7 4 X %B(ID):
1%%](GENDER) ~ # # 4 2 (AGE) » f8*#(RACE) ~ & L33 3 (CITY) ~ < & # %

(CVD) ~ # % /&(HYPERTENSION) -

ID GENDER AGE RACE CITY CVD HYPERTENSION
1 male 41-50 White Boston no no
2 female 41-50 Black Detroit no no
3 male 41-50 Black Boston no no
4 male <=40 Black Newyork no no
5 female 41-50 Black Newyork no yes
6 male 41-50 Black Detroit no no
7 male >=60 White LA yes yes




8 female 41-50 Black Boston no no

9 female 41-50 Black Boston no no

10 female 51-60 Black Newyork no no
960 female 51-60 Black Newyork no no
961 male <=40 Black Boston no no
962 male 41-50 Black Detroit no no
963 male 51-60 Black Newyork no no
964 male 41-50 Black Detroit no no
965 male 41-50 Black Newyork no no
966 female <=40 Black Newyork yes yes
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PrAPD TEEFAR ) A TR ERL CVD, kil Sk boT S

CVD
HYPERTENSION YES NO
YES 40 (a) 81 (b)
NO 11 (o) 834 (d)
51 (NI) 915 (N2)
P4 kB RLRNCVDHLF > 5= 4O4+81—3306%’n3#\%=f% W F

c 11

C+d 11+834

BR5CVD 3 2 & = 1.30%> & - # 3+ 5 4p ¥ b *& (Relative Risk)
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1. 2 EARN5 £

# HIEEHEREEHENLEY #

setwd("E:"\\DEMO")

demo_data =- read.csv(file = "E:"\DEMO"\DEMO_CVD_DATA.csv", header=T)
attach(demo_data)

#F EVESFTIESE (EOBECOESER) #
TABL <- table(HYPERTENSION,CVD)

#F EVSETESE (FOBHRECOEER) #

d =- TAB1[1,1]

c =- TAB1[1,2]

b <- TAB1[2,1]

a =- TAB1[2,2]

EXP <- c({"EXPOSES", "NON-EXPOSED")

outc =- c{"DISEASE", "NON-DISEASE")

TAB2 =- matrix{cla, b, c, d),2,2,byrow=TRUE)

dimnames (TAB2) =- 1isT("HYPERTENSION" = EXP, "CvD" = outc)

# SFEEFH RR B OR #

Relative_Risk =- (a/(a+bh))/(c/(c+d))
odds_risk =- (a/b)/(c/d)

# {F HepiR PACKAGE » 5t H RR Bl OR » ff HEFHSHEHE M #
install. packages( epir’)

Tibrary('epir’)

epi.2by2(TAB2, method = "cohort.count”, conf.level = 0.95)
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<#Fiz>
#FREVEFTESE (GOEBAROODEER) #
TABL <- table(HYPERTENSION,CVD)

it * table 35 4 » #-F R 4% HYPERTENSION £ CVD % 4 # R # %
Fooaz s - BA AL o

<F %>
= TABL
CvD
HYPERTENSION RO yes
no B34 11
yes Bl 40

[ =4 222504

<FF 2>

BUSEIEE (SmMBR.OCOEERR) #

d =- Tap1[1,1]

c =- TAB1[1,2]

b =- TABL[2,1]

a =- TaBl[2,2]

ExXP <- c({"EXPOSES", "NON-EXPOSED")

outc <- c("DISEASE", "NON-DISEASE")|

TaB2 =- matrix(c(a, b, c, d),2,2,byrow=TRUE)

dimnames (TAB2) =- Tist("HYPERTENSION" = EXP, "CVD" = outc)

£ A7E 7|5 4 > % THYPERTENSION =yes | &2 TCVD=yes | *
RAEWFLE R 7L 2 TABl 2 F > A uE 2 abedr BiicE
$#c> @ EXP %#c: 7| &4 5 (EXPOSES, NON-EXPOSED) > OUTC 3
z# % (DISEASE,NON-DISEASE) » ¥ = TAB2 ch2by2 &£ 3 » |
% i#F dimnames #-1 FEif &S 7 LFT O B A o

< %>
> TAB2
CVD
HYPERTENSION DISEASE NON-DISEASE
EXPOSES 40 81
NON-EXPOSED 11 834




[ 2L ] 3+ EALA25HRRZ OR

<E k>

# STHEHEFH RR B OR #

rRelative_Risk =- (a/(a+b))/(c/(c+d))

odds_risk =- (a/b)/(c/d)

FIFAP SR 2% B0 28 F U3 ) Relative Risk $#c 0 5 Ap 4§k
% 18 5 m Odds Risk %#c> 2255 L @ -

<dE5%>

= Relative_Risk
[1] 25.39444
= Odds_Rrisk
[1] 37.44108

[$#=84] %% epiRPACKAGE > * % RR & OR » #3 ¥ 95% i % P

# [ HepiR PACKAGE » 51 & RR Bl OR - iff HEHIREHEMR #
install.packages( epir’)

Tibrary( 'epir')

epi.2by2(TABZ, method = "cohort.count”, conf.level = 0.95)

A g * RPACKAGE--"epiR » Li"f#r‘g o R R ’F‘: :7%311?3575'153?% » T
P fRERR¥OR: ¥ H G wR -

B &0 % install package 45 £ 0 ¥ X "epiR | package > £ ¢ * library 4p
4wt ed TepiR | package °

P A epi2by2 454 - # TAB2 “Fp § ehd sk R EATE F B
2 TP F A A 2 H RR 22 OR#kfE - 2 ¢ ¥ 48 method
FE7 9 & 5% o epi2by2 4p 4 # w87 347 cohort.count ;~" case.control >
"cross.sectional | ~ " outcome = as.columns | > T4 5 W PENFT T 0 FiE
"cohort.count j o pt ¢t 5w ¥ 0B conflevel K Tk AL EE ® F in

BEkE-
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<ZE5%>

= epi.2by2(TAaB2, method = "cohort.count”, conf.level = 0.95)

outcome + outcome - Total Inc risk * odds
Exposed + 40 81 121 33.086 0.4938
Exposed - 11 834 B45 1.30 0.0132
Total 51 Q15 966 5.28 0.0557

Point estimates and 95% CIs:

Inc risk ratio 25.39 (13.40, 48.14)
odds ratio 37.44 (18.50, 75.79)
Attrib risk * 31.76 (23.34, 40.17)
Attrib risk in population * 3.98 (2.37, 5.58)

Attrib fraction in exposed (%) 96.06 (92.54, 97.92)
Attrib fraction in population (%) 75.34 (58.65, 85.30)

Test that odds ratio = 1: chi2(1) = 213.443 pPr»chi2 = < 0.001
wald confidence Timits

CI: confidence interwval

* putcomes per 100 population units
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riskratio 7 5 AP ¥R 'R E 0 B2 P iF P Y E#B > RR & 2539 iz 4%

R R 0 5 (13.40, 48.14) - @ 2 E
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1. 28354

# i 8 A A 7 fh B
logitic <- glm(CVD ~ HYPERTENSION+AGE+RACE+CITY, data = demo_data, family = "binomial"]
# HENENZAHEREHRS

summary (logitic)

#EEAEN I RE AR EE R

OR <- exp{cbind(orR = coef(logitic), confint(logitic)))
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[% - 204 ] B2

<#Fiz>

#OEEATET S R4

logitic

# EEIEN T GHERERS

summary(logitic)

<- gIm(CVD ~ HYPERTENSION+AGE+RACE+CITY, data = demo_data, family = "binomial")

{(Dispersion parameter for binomial

on 965
orn 957

399, 28
236.14

Null deviance:
rResidual deviance:
ATC: 254.14

3

/‘F

family taken to be 1)

degrees of freedom
degrees of freedom

Number of Fisher Scoring iterations: 7

BRI R * glmdp 4 k&7 logisticregression 30 2 ks CVD>
# 28 % #ic 5 HYPERTENSION+AGE+RACE+CITY » i ® % %A fit &
binomial (family="binomial”) °
ﬂ—’ﬁ ' & * summary 4p £ B2 Ea kT o
5L
<25%>
glm{formula = CVD ~ HYPERTENSION + AGE + RACE + CITY, family = "binomial”,
data = demo_data)
Deviance Residuals:
Min 1q Median 3q Max
-1.56508 -0.17406 -0.12678 -0.09494 3.10733
Coefficients:
Estimate std. Error z value Pr(=|z|)
(Intercept) -5.3169 0.7051 -7.541 4.66e-14 ##%
HYPERTENSIONyes 3.5443 0.3922 9.038 <« 2e-16 #=*
AGE=>=60 0.1353 0. 6096 0.222 0.824
AGE41-50 -0.7205 0.6311 -1.107 0.268
AGES1-60 0.4972 0.5901 0.843 0.399
RACEWhite 0.1404 0.4203 0.334 0.738
CITYDetroit 0.1325 0.7074 0.187 0.851
CITYLA 2.1522 0. 5467 3.937 8.25e-05 ###
CITYNewyork 0.6374 0.5657 1.127 0.260
signif. codes: 0O f##*' Q0.001 ‘**' Q.01 ‘*' 0.05 *." 0.1 ° ' 1

ZAEP 5 B3t M % 0 d 5% HYPERTENSION # RACE 5 = ~ %k -
fyt o A u|B HYPERTENSION =no # RACE=Black i* 3 %% &
%

[

1
L

% 7 HYPERTENSION = yes (HYPERTENSIONyes) #2 RACE
=White (RACE White) % #c4 %] 5 3.5443 12 2 0.1404> 5 P & (Pr(<Z]))’

HYPERTENSIONyes 1P f& 5 2e-16<0.05 - H kg F o




m AGE £ CITY 7 5 55 %] % #c
% %% ¥ > CITY=Boston %
184> Boston 5 CVD ife & 1
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<FF x>

# EEITEN A BEEEEEEM

OR

<- exp(chind(or = coef(logitic), confint(logitic)))

i% 18 coef £2 confint it E B ﬁﬁ?ﬁg(ﬁ EERE LT @ exp

i %

-1 ETF Gl B R & P~4p #c(exponential) > £ & * cbind 44 ETR

WHBCHERREERT o

<F %>

> OR
OR 2.5 % 97.5 %
Intercept 0,004907751 0.001075804 0,01735451
HYPERTENSIONyes 34.616624547 16.616205110 78.17591552
AGE>=60 1.144870726 0.350482585 4.08363280
AGE41-50 0.486528928 0.137144332 1.84317236
AGES51-60 1.644131297 0.542585986 5.71042874
RACEWhite 1.150738047 0.496704412 2.60120703
CITYDetroit 1.141678805 0.263841715 4.53284564
CITYLA 8.603964761 3.121858524 27.26052226
CITYNewyork 1.891603468 0.644791905 6.10987426
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