Part 3 #ERIFEET D AJ18E1L

2 Data source

A&, Complete 7 — X% % csv 7 7 A A Ot hilH, BBEBEEROAICET LD H7 _VEER
L0 LEd (2D Complete 7T—ZDcsv 7 7 A nid, RPLMBUVHLZT7 74 140TT),

part3.do
* Data source

import delimited "nhefs complete.csv", clear

/] BEEBRDOHET
keep seqn death yrdth modth dadth sex age race education exercise ///

smokeintensity smokeyrs

// label
label define sex @ "Male" 1 "Female"

label values sex sex

label define race @ "White" 1 "Back or other"

label values race race

label define edu 1 "8th grade or less" 2 "HS dropout" 3 "HS" 4 "College dropout”
5 "College or more"

label values education edu

label define exe @ "Much exercise" 1 "Moderate exercise" 2 "Little or no exercise"

label values exercise exe

4 Data

4.1 Outcome

R 2HH L7 csv % Stata Taekirhdr &, KIEME (NA) 233(FF e LCifibiL b 720, FEPHE
TF, TTTE, TNEHFICH-> T, XFEIMOF FHTH (tmpl) 2FELCWE T, ZD tmpl %
date BA% T SIF JEsUc 2 L T v £ 97,

part3.do
* JETCH - #TY1Y BYERL
gen tmpl = "19" + yrdth + "/" + modth + "/" + dadth if death==1
gen tmp2 = date(tmp, "YMD")
gen event_date = cond(death==0, td(31Dec1992), tmp2)




drop tmp*
format %td event_date

* HEREBENCDBAMEEE
gen survtime = datediff(td(@1Jan1983), event_date, "day")

4.2 Exposure
gen 2~y N CEKAEMEMR L, label 2~ FCEIT~ A2 EHEL, Wi fFTTwxd,

part3.do
gen pack_years_n = (smokeintensity / 20) * smokeyrs
gen pack_years = cond(pack_years >= 20, 1, 0)
label define pack_years © "Low" 1 "High"

label values pack_years pack_years

A3 FEEDI-ODT—RERE
RTCOEEEZ FL—ALTWETE, GBOHERERS -0, FAl—TFT—XiidkoTnEEA,
part3.do

* 4.3 BED-ODT—IER
set seed 1234

gen deathl = rbinomial(1, 90.6)

gen deathe = rbinomial(1, ©.4)

gen death2 = cond(pack_years == 1, deathl, deathe)
gen censor = rbinomial(1, 0.2)

gen r_time =///

cond((censor == 1 & death == @) | (death2 == 1 & death == @), ///
round(runiform(@, 3652)),0)

replace death = cond(death2 == 1, 1, death)
replace survtime = survtime - r_time
gen survtime y = survtime/365.25

4.4 &/N— FTIRE L IcARBE

R CiE DAG % Hilii L T\ & 3723, Stata Tl (FAR7ZRY) DAG 2Hlilii§ 57200 a~<y FaH Y %
FATL DAG #_X—RIC L @i T2 20N a~ v F dag ZFRK L 7= F — 23 Pt a X v b %
LTwEd,

We are working on A Stata command drawing a high-quality DAG.

https://medical-statistics.dk/MSDS/epi/dag/dag.html




5 BirtEMT

5.1 HEBEHRDOEL

MNiEfia< v F tablel # H W CHEHHREZ T LB LA TEXET, tablel (X vars 7> 3 VAT
T AEKEZDMAE LT LTWET, by A 7 3 VTIEE L 2ZHch T CRldmEtE2EH L
9,

part3.do

tablel, vars(sex bin \ age conts \ race bin \ education cat \ exercise cat) by (pack_years) test

5.2 77 b H LD DHES

Kaplan-Meier Hiff % ffi\> T\ % 9, Stata Tl sts graph THEFREOHITICE T 2 77 7 {3 T %
¥4, VRAIEERERT 2 720IC risktable + 7> 3 v, MST 2X/R¥ % 72® D addplot + 7 a v
DI=HIT, RV ERICE>TWET,

part3.do
// Survival analysis E{TRIZT—42&KTE

stset survtime y, fail(death==1)

// HighIZEFTBMSTH#ERIZEHLTY S 7 THA
qui stsum if pack_years==1

local high p50 = "r(p50)’

/] T3 7HEE
sts graph, ci scheme(white_tableau) by(pack_years) ///
risktable(0(2)10, rowtitle(Low) failevents ///
size(small) group(#1) title("At risk (Events)", size(small))) ///
risktable(0(2)10, rowtitle(High) failevents size(small) group(#2)) ///
xtitle("Years") ytitle("Overall survival probability") ///
title("Kaplan-Meier Curve", size(small)) /// &REBHE
censored(single) /// $TYIY DENZEATIT5
legend(position(12)) /// legend % 12 B AR
addplot(function y="high p5e', ///
horizontal range(@ 0.5) lcolor(gs8) lpattern(shortdash) || ///
function y=0.5, ///
range(® “high p50') lcolor(gs8) lpattern(shortdash) legend(row(1) ///
order(2 "Low" 1 "95%CI" 4 "High" 3 "95%CI"))) ///

name (KMC_unwt, replace)
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YR 7 TF—=7 VTl By aNOBFD., Z DX D Event FBIEESIC2 0 £, 72, 110 FEH
BYRZT—=7TNMICERRT B HER. GARZBY) SO THATLRE, 77 7Y 0 EFREFR
XH L EEFAETTR, HEPRICLKLKR>oTLEI» =D, AL TWERHA,

5.3 BUEDIZE & 3BT & DO EFE
5.3.1 A FEEMhRE

TFEciE Stata Tld. stset B TOAFE R a~Y FTF, 4L 7 7 il DRV T stset ZFEITL
TWETDOT, AMNTT, A7 avEEETZHECT, FIEUNDO N A=k v 2 AV EHEBT 2 &
bTEET,

part3.do
stsum, by(pack years) // m#EEELE
stci , by(pack_years) // MST & ZMD{EERXRM
5.3.2 DRI & DEFHERYE 95%EHX
part3.do

sts list, risktable(0/9) by(pack years) enter

R COETHRELIZEARD, BEXe To At risk AR e Nich>TwEd, b YIiT, enter +
T aVvEBBELTVWEDTEnter L WIHFRH O, Kt eT744 A (822 N) 25BHfia+R— MITA-



722 HRLTVWET,

5.3.3 A FHER DR ELLER
Log-rank BUEZ T L £ 9

part3.do

sts test pack_years

5.4 BUEDIEE DT~ D FE T
5.4.2 WEREAM T E A OIFEEAN T v 20 %

Stata TiZ. AT & DIRFEMER (pack_years=11Z 72 2 %) % logistic model THH L £ 4, @ T
B, xi V74 7 Ra= v FidfFbRCHMELVEEA, TO xi VT4 7 Ra=v Vil
FpZeickoT, —RITE S N7z & I —ZHE HEHIFRE T IR L Tl enTtE 3 (SN
BHECHEI OTELTVWET),

part3.do
xi:logit pack_years i.sex age i.race i.education i.exercise

predict ps, pr

gen iptw = cond(pack_years==1, 1/ps, 1/(1-ps))

RIMHAR 2T OHETERT 20701, © A M7 7 L&HE L £ 32, Stata DFEHETIX, R TIEK
ENFIIBRETEAPNE AL 7T LIMERTE THA, ST~ F bihist ZFH L <,
EXIL %3

¥ BAZMT TR WEAEDO e X 77 A%l L 7, bihist 2= v FIZ°CRk T, fililio
NRICET AT avitw A 7y avohlic ATEREHT 2 LE LD Y £,

part3.do
bihist ps, by(pack years) percent width(@.05) start(e) ///
tw(scheme(white tableau) xtitle(Propensity Score) ytitle(Percent) ///
legend(order(2 1))) ///

name(unwt_hist, replace)
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Kic, BHAEMNICTRL7 7 7%iEL £3, BEAZIEET 2720050 ([pw=iptw]) ZBEFLL 7,

part3.do
bihist ps [pw=iptw], by(pack_years) percent width(@.05) start(@) ///
tw(xtitle(Propensity Score) ytitle(Percent) ///
legend(order(2 1))) ///

name(iptw_hist, replace)
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INH20D7 7 7% 121D BZLT, HIRLPTWI 7 72ERL X5 L BwEd, HiEa
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A7 2 v ycommon \X yiliZ 2 0D 77 7 CRILATZ —icd % L) FEE T, positon(3) it
Legend % 3 Wi /5 MIC AN D & W HFEETT,

part3.do

grclleg unwt_hist iptw_hist, ycommon position(3) name(comb_hist, replace)
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HADOKE XDMHRZITVET, ThiL, bysort 7L 7 4 v 7 2% (T, summarize 2~ F CHA
R iptw 2 FRR X+ TCwE ¥4, k. bysort (X bys., summarize (I su THEL T d,

part3.do
bys pack_years: su iptw, detail

RIT, ZHEHER L ICHB ORI VR ZMERL TS, 22 Tl3sEa~y FD covbal #H\WF 3, 7x
B, ZOERR R CTbNEERA—HE LT ET, COFK - BEICOWTRBEFcECnE
Ao

part3.do
covbal pack_years ps _Isex_1 age _Irace_1 _TIeducation_2 _TIeducation_3 ///
_Teducation 4 TIeducation 5 Iexercise 1 Iexercise 2, ///

saving(bal_unwt, replace)

covbal pack_years ps _Isex_1 age _Irace_1 _TIeducation_2 _TIeducation_3 ///
_Teducation 4 TIeducation 5 Iexercise 1 Iexercise 2, ///

wt(iptw) saving(bal_iptw, replace)

T, fHRRaTEHOBRIC, xiZ 7L 74 vy 7RO eREETCE TS, _ILLBT LA
BiE, xi T X o THEREIN-E$TT, TIeducation_ 1 I3Z % education=1 DX I —Z% (0% b,
8th grade orless) Z/RL CWE 3, fthd FEETT,

3ATITVLEB Y AT TV BRI TEEEZBN T 2103, 220/5ERH Y, 1 213X I %




BALL72d 0% ZfEARE L TENETNIC OV THEEELRFIRES T2 5T 395 1 2idHEHoARK
ZHW3#ETT, RO love.plot I TIZ 1 20 DENEZ L s TWETDT, T THhEFIICHDLE
L7,

1 2% ® covbal 2= v FTlE, HAMITHTONT v 2 2 fEHE{LE L L TRRIEE T, 22000
covbal TiI, 3{THIC wt(iptw) & VoA 7L a VB Ao TWETH, ThPBEE iptw THAM T 7214
DNV AFHII TS L WIHFERICAR Y £3, WIND covbal ICH saving 7V 3 VEIFEL T E
T, T, RICAFHE T 2 & ZITRITTLD2D T, FONMEREE T — 2L LT —TT5%00bD
T,

TROHENZ VAR KRS 2700 a~vy P L WMNEa <~y FIZARTRY B LA TL
7zo LA L. covbal =< FCTHIIL 7T — & ZJCIC 3L, Stata T #Ai B O JGH CIEXIATRET I,

part3.do

capture frame drop covbal
frame create covbal
frame covbal {

* T—44ty NI

use bal unwt, clear

gen odr = N - n+ 1

keep odr varname stdiff varratio

rename stdiff stdiff unwt

rename varratio varratio unwt

merge 1:1 varname using bal_iptw

assert _merge == 3 // _merge==3 USDIHNIE. AIHLEMN LD T assert TLEH D
drop _merge tr_mean tr_var tr_skew con_mean con_var con_skew

rename stdiff stdiff iptw

rename varratio varratio iptw

sort odr

labmask odr, value(varname)

* h5—\Ly bEEE

colorpalette hcl, select(l1 6 9) nograph
local unadj “r(pl)’

local adj "r(p3)’

local zero “r(p2)’




* BEEEDT ST

twoway ///

catter odr stdiff unwt, ylabel(10(1)1, valuelabel) mcolor(" unadj'") || ///
scatter odr stdiff_iptw, ylabel(1@0(1)1, valuelabel) mcolor(" adj'") || ///
function y= @.1, horizontal range(® 10) lcolor(gs8) lpattern(shortdash) || ///
function y=-0.1, horizontal range(@ 10) lcolor(gs8) lpattern(shortdash) || ///
function y=0 , horizontal range(® 10) lcolor(" zero'") ///

legend(order(1 "Unadjusted" 2 "Adjusted")) ///

xtitle("Standardized Mean Difrences") title(Covariate Balance) ///

name(bal smd, replace)

* DT ST

twoway ///

scatter odr varratio unwt, ylabel(10(1)1, valuelabel) mcolor(" unadj'") || ///
scatter odr varratio_iptw, ylabel(10(1)1, valuelabel) mcolor(" adj'")|| ///
function y=1.25, horizontal range(@ 10) lcolor(gs8) lpattern(shortdash) || ///
function y= 0.8, horizontal range(® 10) lcolor(gs8) lpattern(shortdash) || ///
function y= 1, horizontal range(® 10) lcolor(" zero'") ///

legend(order(1 "Unadjusted" 2 "Adjusted")) ///

xscale(log) xlabel(©.5 0.6(0.2)1.0 1.25) xscale(extend) ///

xtitle("Variance Ratio, log-scale") title(Covariate Balance) ///

name(bal _vr, replace)

EXIZ twoway T5 2D L A ¥ —%2ERTWE T, 1 2DPEANFTELOLAD T u Y b, 2007
HAEM TR 7 ay + 30DDMED LIROHET 4 v, 4 DODFMED FIROHMETZ 4 . 5 Do p3H
ROMET 4 v T, BET 4 v DFKE X function y=0.1 2 EOREAE 252 L TEETE I,

k2D 7 a y MIITREOMKICR Y 9,
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St 7 a v FIITROKICR D 3, BlE N L Cwa 2 EICEREL TRV,

ps

_lIsex 14

age -

_lrace_1 -
_leducation_2
_leducation_3 -
_leducation_4 -
_leducation_5

_lexercise_1

_lexercise_2 —

Covariate Balance

@

.8
Variance Ratio, log-scale

Unadjusted
* Adjusted



5.4.3 #FE

ATE % H#£7E L £ 97, Stata THEFREEION 2 LG 2 BRI 1. EFRBIOT O 720 OFKIE ZCITHRE L
TELADERLDVTT, FO-DDOEEN stset 2~V FT9, B2 EITEH, ELH, [V 2R
TEREZERELE L7z, RITstcox 2~ FT Cox I HF—FETNMIC X BT 2 & TEE
T

part3.do
// Survival analysis RTRIZT—HEE (iptw TEAZFI1T5)
stset survtime y [pw=iptw], fail(death==1)

// Cox LN —KETIL

stcox pack_years

ABOHHA R EIFZZ R0, FEAHTTAIPTW ICX 2 HEEBANT v RO EL N R -
O LTWETDOT, A H— FHICOWTH, R TORE (HHEEE 1.46) L1357 Y 1.40 (95%CI: 1.17,
1.68) L7 h L7z,

ZDEAMIFIC K o TRBEZ T L 72 EEHERICOWT, AL L 4, HARMICER T 2T I A&
FCEEZIT>TOE T, ci A7 v a vEHIBRLTWE S, 2hid, Stata i X 3 EFERD 77 7T
1. stset TEHATFZIEEL T2 & FEHEIXBEOMEIN TR W2 TT, £/, ARV MERKT 2
TERHEACEDY AL, HANTTHE20, A XV FRICI/NBUS ToRIED H Y 9, A
WA ETLRIFLAEDTTA, MNUETONEOKLD EFL whd, foE L,

part3.do
// HighIZEFTEHMSTH#ERIZEHLTY S 7 THA
qui stsum if pack_years==1

local high p50 = "r(p50)’

/] T 7 T HEERE
sts graph, scheme(white tableau) by(pack_years) ///
risktable(0(2)10, format(%9.1f) rowtitle(Low) ///
failevents format(%9.1f) size(small) group(#1) ///
title("At risk", size(small))) ///
risktable(0(2)10, format(%9.1f) rowtitle(High) ///
failevents size(small) group(#2)) ///
xtitle("Years") ytitle("Overall survival probability") ///
title("Kaplan-Meier Curve", size(small)) ///
censored(single) ///
legend(position(12)) ///
addplot(function y="high p50', horizontal range(@ ©.5) ///




lcolor(gs8) lpattern(shortdash) || ///
function y=0.5, range(® "high p50') lcolor(gs8) ///
lpattern(shortdash) legend(row(1) ///

order(1 "Low" 2 "High"))) name(KMC_iptw, replace)

Kaplan-Meier Curve
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