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1. Data

AoX— b TlE, HT(R)D Part 2: eabifiat o AL & [IERIC causaldata package (CH5HA
I LT w» % National Health and Nutrition Examination Survey Data I Epidemiologic Follow-
up Study (NHEFS) @ nhefs 7—%+t v FZHWE 3. FEOT—%&y P23 SAS 7 —%
v MERXTweb NI N TWE DT, ZhEFHLET.

What If ® NHEFS data
https://cdnl.sph.harvard.edu/wp-content/uploads/sites/1268/2012/10/nhefs_sas.zip

v va—VFL, fBE L7~ nhefs.sas7bdat 7, ZSHERJEEZn XY 7o BT ICLRTE L,

libname libl “fR7F L 72X R”;

ik, 7477 libl ® nhefs 7—% %t v + & LCRHAIEETT.

libname A7 — b+ A ¥ F CHHREJICMG S N/-u s — a v % SAS TIEKATATID &
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data NHEFS;
set lib1.NHEFS;

run;
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F S Work 74 77 VI ERENE L /-,
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¥ CHERR L £3°. varnum A 7Y 3 VIIEBIEHRZ 7T — 2 v F N CTOMMLENEICERR L
F9.

proc contents data=NHEFS varnum;

run;
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proc print data = NHEFS (obs = 5);

run;

BB 70, HigZRTh Yo TEE T2, X7 0 — A A"N—CREDEK T TAH

5z

0Bs

L= I R R

seqn | gsmk  death | yrdth  modth dadth sbp dbp sex age race income marital school education

EBTELT.

233 0 0 . .7
235 4] o] 123
244 4] o] . . 1B
245 4] 1 a5 2 14 148
252 4] o] . . 1.

=ld]
a0
75
T8
77

0
4]
1

4z
£
56
&0
a0

1
4]
1

19
18
18
15
18

z

[T R Y

1

2
2

ht
174188
158375
168500
170188
181875

w71
79.04
5863
5681
55.42
87.00

wiB82 | wt82 71 birthpla
G8.04680 | —10.0840
51.2350 2 G050
66 2245 54145
544101 45601
020753 45853




Part 3 TH M3 2 BRI 2 BIED f5HE Pack-Year DR 21T o T, #H L WA
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data NHEFS1;
set NHEFS;
pack_years_n = (smokeintensity / 20) * smokeyrs;

run;

2. Overview & Missing values (XHHHE)

TN, T2 EZ AL L CAE T, FARLZA TOERKDSL D H Null 12 &0
EH 200 MERLET.
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proc format;
value catnf

0 ="Null"
1 = "Numeric"
2 = "Charcter";

run;

data nullmap;

length varname $20.;

set NHEFS1;

obs=_N_;

array ar_num _numeric_;

do over ar_num;
varname=vname(ar_num);
varn=_1_;
if missing(ar_num) then catn=0;
else catn=1;
output;

end;

array ar_character _char_;

do over ar_character;
varname=vname(ar_character);

varn=_i_;

if missing(ar_character) then catn=0;

else catn=2;

if varname ne "varname" then output;
end;

format catn catnf.;

keep varname obs catn;

run;

data mapping;

length ID Show FillColor Value $20.;




ID="catn’;
Show="AttrMap';
do Value ="Null","Numeric","Charcter";
select(Value);
when("Null") FillColor="gray";
when ("Numeric") FillColor="bibg";
when ("Charcter") FillColor="pink";
end;
output;
end;
run;
ods html path="2"7 7 i J15E D ¥ % " file="nullmap.html" image_dpi=150;
ods graphics / nxybinsmax=9999999 antialiasmax =9999999 width=1200 height=1000;
proc sgplot data=nullmap dattrmap=mapping;
format catn catnf;
heatmapparm x=varname y=obs colorgroup=catn/ attrid=catn x2axis;
X2axis;
yaxis reverse label="Observation";
keylegend / title="Type" location=outside position=right across=1;

run;
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ods output CrossTabFreqs=NullFreqs(where=(catn=0));
proc freq data=nullmap ;
table varname®*catn /nopercent nocol nocum;
run;
proc sort data=NullFregqs;
by descending RowPercent;
run;
data NullFreqgs1;
set NullFregs;
where “missing(RowPercent);
y=N_
run;
ods graphics / reset=all height=700;
proc sgplot data=NullFreqs1 noborder noautolegend;
hbarparm category=y response=RowPercent /  barwidth=0.1 baselineattrs=(thickness=0);
scatter y=y x=RowPercent/ markerattrs=(symbol=circlefilled size=7) dataskin=sheen;
xaxis offsetmin=0.01 offsetmax=0.04 display=( noticks noline) grid label='% Missing';
yaxis display=( noticks noline novalues nolabel) fitpolicy=split grid;

yaxistable varname/y=y nolabel position=left;

run;
FREQ Z0Ye
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var name Null Numeric a8
active 0 1629 1629
0.00 100.00
age 0 1629 1629
0.00 100.00
alcoholfreq 0 1628 1629
0.00 100.00
alcoholhowmuch 417 1212 1629
25.60 7440
alcoholpy 0 1629 1629
0.00 10000
alcoholtype 0 1629 1629
0.00 10000
allergies 0 1628 1629
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proc format;
value preabf
1 ="Missing"
0 = "Present";
run;
data nullmap2;
set NHEFS1;
nullmap_index=_N_;
array ar_num seqn--tax71_82;
do over ar_num;
if missing(ar_num) then ar_num=1;
else ar num=0;
end;
run;
proc cluster data=nullmap2 outtree=cluster method=mcquitty ;
id nullmap_index;
var seqn--tax71_82;
run;
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ods output treelisting = tree_list1;
proc tree data = cluster out = treel level=0 list ;

run;
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R COH A RICKALIOFE RS T E 235, Ml Wil UL N E G, ERITIE—E L TWwi
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data tree_list2;
set tree_listl;
where type="d" and input(scan(batch,2," "),best.)=0;
length CLUSNAME $12,;
CLUSNAME = scan(batch,1," ");
relative_node_pos = _n_;
drop type batch;
run;
data tree2;
set treel;
CLUSNAME = strip(CLUSNAME);
nullmap_index = input(strip(_NAME_),best.);
_NAME_ = strip(_ NAME_);
run;
proc sort data = tree2;
by CLUSNAME;
run;
proc sort data = tree_list2;
by CLUSNAME;
run;
data tree3;
merge tree2 tree_list2;
by CLUSNAME;
run;
proc sort data = tree3;
by descending relative_node_pos nullmap_index;
run;
data tree4;
set tree3;
by descending relative_node_pos nullmap_index;
retain _cnt;
if first.relative_node_pos then _cnt = 1;
else _cnt + 1;




run;
data treeb;
set treed;
if cnt=2then cnt=1;
run;
proc sort data = treeb;
by descending relative_node_pos descending _cnt nullmap_index;
run;
data tree6;
set treeb;
disp_obs = _n_;
run;
proc sort data = tree6;
by nullmap_index;
run;
proc sort data = nullmap2;
by nullmap_index;
run;
data nullmap3;
merge tree6 nullmap?2;
by nullmap_index;
run;
data nullmap4;
length varname $20.;
set nullmap3;
array ar_num seqn--tax71_82;
do over ar_num;
varname=vname(ar_num);
varn=_i_;
catn=ar_num;
output;
end;
format catn preabf.;
keep varname nullmap_index catn disp_obs;
run;
data mapping2;
length ID Show FillColor Value $20.;
ID='"catn";
Show="AttrMap';
do Value ="Missing","Present”;
select(Value);
when("Missing") FillColor="black";
when("Present") FillColor="gray";
end;
output;
end;
run;
ods html path="&outpath." file="nullmap_cluster.html" image_dpi=150;
ods graphics /reset=all nxybinsmax=9999999 ANTIALIASMAX=9999999 width=1200 height=1000;
proc sgplot data=nullmap4 dattrmap=mapping2;
format catn preabf.;
heatmapparm x=varname y=disp_obs colorgroup=catn / attrid=catn x2axis;
x2axis;
yaxis reverse label="Observation";
keylegend / title="Type" location=outside position=right across=1;
run;
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data NHEFS2;
length cholesterol_FL $20.;
set NHEFS1;
if n(cholesterol , pack_years_n)=2 then cholesterol_FL="Not Missing";
else do;
cholesterol_FL="Missing";
cholesterol=10+rand("uniform")*10;
end;
label cholesterol_FL="Missing";
run;

proc sgpanel data=NHEFS2;
panelby death/spacing=10;
scatter x = pack_years_n y = cholesterol /
transparency=0.5 group=cholesterol_FL markerattrs=(size=12 symbol=circlefilled);




rowaxis grid;
colaxis grid;

run,
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3. Continuous variable GHEFEZ %)
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proc sgplot data=NHEFS1;
histogram pack_years_n;

run;
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proc sort data=NHEFS1;
by death;

run;

proc kde data = NHEFS1 ;
univar pack_years_n / truncate out=kde ;
by death;

run;

proc sgplot data=kde noautolegend;

band upper=density x=value lower=0 / transparency=0.5  group=death fill ;




xaxis offsetmin=0.02 offsetmax=0.02;

run;
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proc sgplot data=NHEFS1 noautolegend;

vbox pack_years_n / category=death group=death;

xaxis values=(0 1) valuesdisplay=("Alive" "Dead") valueattrs=(size=12pt) label="Death"
labelattrs=(size=18pt);

yaxis label="Pack-Year" labelattrs=(size=18pt);

run;
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proc sgplot data=NHEFS1 noautolegend;
scatter x=death y=pack_years_n / group=death
jitter markerattrs=(symbol=circlefilled);
vbox pack_years_n / category=death transparency=0.4 group=death;
xaxis values=(0 1) valuesdisplay=("Alive" "Dead") valueattrs=(size=12pt) label="Death"
labelattrs=(size=18pt);
yaxis label="Pack-Year" labelattrs=(size=18pt);

run ;
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https://www.sas.com/ja_jp/events/22/users-group-2022/sessions.html#m=a-1
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4. Nominal variable (ZEZE0)
T, BEOAT ) ZFFD marital FERID 2HWC, AREH (—ZLEB L
“EE) OREL T EEHEL T E 9.
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proc sgplot data=NHEFS1;
vbar marital;

run;
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MBI T RN ZAAT 72 0EE1 format 7oy Yy cH 7+ —~ v P Z2/ERCL TR L £ 9.

proc format;
value maritalf
1="Under17"
2="Married"
3="Widowed"
4="Never"
5="Divorced"
6="Separated"
8="Unknown"

run;




proc sgplot data=NHEFS1;
vbar marital;
format marital maritalf.;

run;
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ods graphics on;
proc freq data=NHEFST;
tables marital / plot=all;

run;

FREQ NI+
marital

BB 25

marital B¥ A-£F E#® S-Eb
2 1279 7851 1279 7851

3 97 595 1376 84.47

4 95 589 1472 90.35

5 99 6.08 1571 96.44

6 57 350 1628 99.94

8 1 006 1629 100.00
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KrHO7+—~y b%EESZ & &, group=IC death {5 E T 2% & & I,
groupdisplay=cluster IC 3% Z &R A4 v M7 Y 7. cluster ZIFET % 2 & TR O
T2, FHELARWE stack 3T 7 4V PREICTR > TW5E7280, 7 —7038A T T
KEINFET.

proc format;
value eduf
1="8th grade or less"
2="HS dropout"
3="HS"



4="College dropout"
5="College or more"

value deathf

0="Alive"
1="Dead"
run;

proc sgplot data=NHEFS1;
vbar education /group=death groupdisplay=cluster;
keylegend /location=outside position=top;
format education eduf. death deathf.;

run;
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proc sgplot data=NHEFS1 ;
hbar education /stat=percent group=death groupdisplay=stack;
keylegend /location=outside position=top;

format education eduf. death deathf ;




run;
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proc sgplot data=NHEFS1 pctlevel=group;
hbar education /stat=percent group=death groupdisplay=stack;
keylegend /location=outside position=top;

format education eduf. death deathf.;

run;
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5. Multivariable (3£ 8)

RDN— b+ CTHHAT2EEE S LoBFREZ L L 72w & B F 37, BREEZEE0 (Pack-Year)
LERAE (Death) OFNCHEH L CHEZ T2 X5 1CLEL &9
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9. FHAEIC EAEHOME AR E 2L 510) 3 k2o T3 (5000 F—%, 5
BE)D T, MR LTS 2T maxpoint & 7 3 v nvar A7 2 VOHRLCEE T

proc corr data=NHEFST1 plots(maxpoints=999999)=matrix (histogram nvar=10);

var death sex age race education exercise pack_years_n;

run;
death 58X age race education exercise pack years n
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