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How to use )’ test correctly——the rate ratio analysis for the data of

the person—time and the implementation of SAS software
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[Abstract] The purpose of this paper was to introduce the methods of the "layered person—time data" rate ratio analysis and the
SAS implementation. The specific contents included the following four aspects: (D the point estimation and the confidence interval
estimation of the layer i rate ratio in the stratified person—time data; 2 the homogeneity test of the rate ratios among the different
layers; 3 the point estimation and the confidence interval estimation of the common rate ratio; @ the linear trend test of the incidence
density in the stratified person—time data. Through two examples, it showed the statistical calculation process based on the SAS
software to realize the aforementioned four kinds of the analysis contents, including providing the SAS program code, the explanation
of the SAS output results, and giving the statistical and professional conclusions.

[Keywords] Stratification factor; Person—time; Rate ratio; Homogeneity test; Linear trend test; Confidence interval

FEST T N~ ILBERL B 25 56 T N—4E%7, £1 HEA-REHREGFIRIER
fEFRG RO BN R B TR0 5 R R MRWEG) RERE  BIE i
AT SR Hh L A A A R I ! i
5 BER I PT RAH 2 b BEARA TR, R
AT 3T 4 1086 4 TR 00 8 ’ e
R W T S P HA B B Sk 6 ) o T
BEA AL B MR SERREE” . A A4 5 ; s N .
HLAMT 7 1Y PO 2 L BT SAS Bk 1 S BT 1 P N N

ik
1 HBEA-HEEMPE BRI SMHIT
MEEXEGIT

1.2 FiERIEWEGKITREFEXEGEIT

SRR ITRIZZ BT B R
JE (o, ft,) "5 AR R TR IKF " B9 RO 8 BE ()™

L1 SEA-BEZEREFRENX
IYJE NI GEOR 51 s AR 1
322

Z PUAEL, A 25 T A PR B B R R G B e
PEFL s IHRITE ()



PR Bl BAE 2021 4E5E 34 555 430

http : //www. psychjm. net. cn

_ali/tli (1)
l a2i/t2i

55 i 2R H RR 19 100 (1-00) % FEA5 X 1] 7155
W (2):
[, "] @)

RR

wZ= Z(]%), X (2) €5 ¢, mRE Lo
WA(3) I (4) :

C,=In(RR)-Zx a11+a12 (3)

C,=In(RR,)+Zx al,+alz (4)

2 TRREEEHFIERE

h RS E RS IR R G IR R I, B
LT I 2 B FTHR SRR 4 )2 R LU AR 55, ik Bl 7 i
TIARFEZ PR SR TR B R HRIEE
KA K, S5 MR 50 i R B AR an s

H,: RR=RR,=---=RR,; H,: Z /L1~ )Z ) RR K
[7] ; =0. 05,

K g g it WL (5) .

X =S W [in (R )-nkR] ~xi g
i1

XS H L RR N iR (D |5 W RH
JEARUE, RR G IR M, HAt 0 WX (6) \5X(7) -

RR=¢¢ (7)
£ (6)H, Var[In(RR) 1A In(RR) W 5 %, 1T
L (8)
1

Var[ln(RRi)]%L+* (3)

e (7)) F5 8 C TR Tk L (9)
S i)

) Z[K:lWi
3 ARG SEEREMIT

A% TR AL SR TR i, AT LA T L
HEAT SR THRTE S DR AL 1 B I 2 iy A
(7)) A (9) 5 B IFR LA 100(1-a) % EAF X
[l W (10) :

[ ] (10)

®Z= Z(I_E),Eﬁ(lo)cﬁ,cl 5 ¢, 15 LA

() K(12)
Ci=In(RR)-Zx [1/3" W, (11)
C,=In(RR+Zx [1/> " W, (12)

4 SEAN-BEFRZESHTESASSLH

)

4.1 HEBEAN-EEZRBHISSE)

W1/ Var[in(RR)] ©) SO LA T — MR ARt T4 2.
*R2 BARPALXEFEAOREZZE(0C) BIABEBRANAELER
I % N-AE% I 5 N-4E% I 9% N-4F%
o I 1911 AEEL g 4l _ A S KR AR
MAMEH OC BAEAH OC XA oc
39~44 %/ 5 4722 12 10199 4 3835
45~49% 26 20812 22 14044 12 8921
50~54 % 129 71746 51 24948 46 26256
55~59 % 159 73413 72 21576 82 39785
60~64 %/ 35 15773 23 4876 29 11965

XA AT T 0C R 2225
4.2 SERAN-HEHRBEEREFIERE

(451 1135317 36 2 Bk b o 2o fdi JH oC” 5 A
AT OC” P ZH 1A 22 2% AE I 20 v, 2L I8 s 114 %
P Tl R S EOR

(53 55 A2 1T A SAS BTN T

data abc;

doi=1to5;

input al tl a2 12 @@;

RR_a=(al/t1)/(a2/2);

w=1/(1/al+1/a2);
winRR_a=w*log(RR_a) ;
output;

end;

cards;

5 4722 4 3835

26 20812 12 8921

129 71746 46 26256
159 73413 82 39785
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3515773 29 11965

run;

proc sql;

create table a as select sum(w) as sum_w,
sum(wlnRR_a) as sum_wInRR_a
from abc;

run;

quit;

data b; set a;
c=sum_wInRR_a/sum_w; RR=exp ()
run;

proc sql;

create table c as select *

from abec, b;

run;

quit;

data d;

set c;

y=w*(log(RR_a)-log(RR) )*%*2;
run;

proc sql;

create table e as select sum(y)

as chisq from d;

run;

data f;

set e;

p=1—-probchi(chisq,4);

proc print;

var chisq p;

run;
[SAS#ai i 45 58 K i e ]
chisq P
0.30263 0. 98964
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Yolet alpha=0. 05;

data abc;

doi=1to 5;

input al tl a2 {2 @@;
output;

end;

cards;

5 4722 4 3835

26 20812 12 8921
129 71746 46 26256
159 73413 82 39785
35 15773 29 11965
run;

data a;

set abe;
RR_a=(al/t1)/(a2/t2);
c_low=exp(log( RR_a)-probit(1-&alpha/2)*
sqrt(1/al+1/a2));
c_up=exp(log(RR_a)+probit( 1-&alpha/2 )*
sqrt( 1/al+1/a2));

w=1/(1/al+1/a2);

wlnRR_a=w*log( RR_a);

run;

proc print data=a;

var RR_a c¢_low c_up;

run;

proc sql;

create table b as select sum(w) as sum_w,
sum(wlnRR_a) as sum_wlnRR_a from a;
run;

quit;

data c;

setb;

c=sum_wInRR_a/sum_w;

RR=exp(c);
c_low=exp(log(RR)—probit(1-&alpha/2)*
sqrt( 1/sum_w));
c_up=exp(log(RR)+probit(1-&alpha/2)*
sqrt( 1/sum_w) ) ;

run;

proc print data=c

var RR ¢_low ¢_up;

run;
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[SASHiy i 25 5 1 fif ¢

RUINI RR_a c_low c_up
1 1. 01519 0. 27261 3. 78053
2 0.92874 0. 46863 1. 84058
3 1. 02627 0.73297 1. 43694
4 1. 05082 0. 80501 1.37169
5 0.91552 0. 55966 1. 49765
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(5B S I T its ZE 0 SAS RSP U F - p=2*probnorm(z) ;

data abc; end;

do i=1to 3; else do;

do j=1to 4; p=2*(1-probnorm(z) ) ;

input w t @@; end;

p=w/t; run;

wslnp=w*j*log(p) ; proc print;

ws=wj; var z p beta;

winp=w*log(p) ; _—

ws2Ew (L) [SAS 125 5 S

output;

z p beta
end;
1. 58907 0.11204 0. 25453
end;
cards; [Geit 25 MLl 2518 i LA L SAS Hi Hi 25 SR ]

15021202187 0 30

12 957 9 675 5 283 3 118

2 452 9 377 2 154 1 73

run;

proc sql;

create table b as select sum (wslnp)
as sum_wslnp,sum(ws) as sum_ws,
sum(w]np) as sum_wlnp,sum(w) as sum_w,
sum(ws2) as sum_ws2 from abc;
run;

quit;

data c;

seth;

*sum_wlnp/sum_w;

|_xy=sum_wslnp—sum_ws
1_xx=sum_ws2—(sum_ws**2)/sum_w;
beta=1_xy/l_xx;

se_beta=1/sqrt(1_xx) ;

z=beta/se_beta;

if z<0 then do;
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