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Introduction

e Why QOL?
e Welch-Rhee Headache Index

e Computing scores
— Vertically
— Horizontally
— Generalized method

aSu
‘ﬁ\ G?

#pharmasug 1
SANERANGISCO



Why QOL?

e Study endpoints

— Patient’s well-being
e Physical
 Mental
— Quantify with questionnaire data

¢ Scores
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Welch-Rhee Headache Index
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Welch-Rhee Headache Index
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Welch-Rhee Headache Index

Rate each question 1-5

— Higher is bad

1,4, 6,8, 10 = physical scale
2,3,5,7,9 =mental scale
Reverse score 3, 8, 10

Sum across to compute scale

— Impute with mean value if < 3 missing
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Computing Scores

e Example

Question Response | Mean Impute

1. 1 3 1

2. 3 3

3. 3 3 3

4, 3 3

5. 5 3 5

Total Score 15
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Computing Scores

e Vertical data structure

— Technique #1
e PROC SQL/MEANS/SUMMARY

— Calculate mean — for imputing

e Data step

— Impute with mean
— Sum using RETAIN
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Computing Scores

e Vertical data structure

— Technique #2
e Data Step

— Reverse score
— Sum
— Adjust final score

(n+m)

SCORE = (X, + %, + -+ x,)

n
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Computing Scores

e Example
Question Response |Sum
L ! ! SCORE = ™ (x; + 2, + -+ x,,)
2. 1
3. 3 4 SCORE = %(1+3+5)
4. 4
5. 5 9
Total Score 9
Adjust (5/3)9=15
Q“""masu%%
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Computing Scores

e Vertical data structure

Treatment
Group

Questionnaire Item |Subject ID | (Numeric) Questionnaire Response
P1 001850 2 2

M2 001850 2

M3 001850 2 2

P4 001850 2 1

M5 001850 2 3

S
£025UG ,

A %
#pharmasug ,L-AHT

SAN FRANCISCO
MAY 13-16



Computing Scores

PROC SORT data = wrhind; by id;
DATA vscoreZ2;
set wrhind;

by 1d;
retain phys ment p_nonmis m_nonmis p_MiSS m _miSS;

1T first_id then do;

phys = .; ment = .;

p_nonmis = 0; m_nonmis = O;

pmiss =0; mmiss = 0;
end;
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Computing Scores

1T 1ndex(quesc, "P") then do;
iIT not missing(respn) and quesc in ("P8" "P10") then
r respp = 6 - respn;
else r_respp = respn;

iIT not missing(r_respp) then do;
p_nonmis + 1;
phys = sum(phys, r_respp);
end;

else p miss + 1;

end;
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Computing Scores

else 1T 1Index(quesc,"M") then do;
1T not missing(respn) and quesc 1in ("M3") then
r respm = 6 - respn;
else r_respm = respn;

1T not missing(r_respm) then do;
m_nonmis + 1;
ment = sum(ment, r_respm);
end;

else m miss + 1;

end;
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Computing Scores

(n+m)

iIT last.i1d then do; SCORE =
iIT p_miss < 3 then
phys = ((p_nonmis + p_miss) / p_nonmis) * phys;

(X1 + x5, + -+ X,)

n

IT m_miss < 3 then
ment = ((m_nonmis + m _miss) /7 m_nonmis) * ment;

iIT nmiss(phys, ment) = 0 then
total = sum(of phys, ment);
output;

end;

RUN;
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Computing Scores

Treatment Group

Subject ID (Numeric) Physical Score |Mental Score|Total Score
001651 1 13.75 10.00 23.75
001850 2 13.00 18.75 31.75
002240 1 15.00 14.00 29.00
002244 1 13.00 5.00 18.00
002746 1 15.00 15.00 30.00
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Computing Scores

e Horizontal data structure

Treatment
Group
Subject ID (Numeric) |P1|P4|P6|P8|P10 | M2 | M3 | M5 | M7 | M9
001651 1 313 1| 4 3 1 1 1 1 2
001850 2 2 13| 2 3 2 3 4 4
002240 1 2123 |1 3 2 1 2 2 3
002244 1 312|111 4 3 2
002746 1 4 1| 2 2 2 3
b‘maSUG?a
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Computing Scores

e Horizontal data structure

— Technique #1 - ARRAYS
* Reverse score

* Sum across
e Calculate missings/non-missings across

e Adjust final score

— Technique #2 — SAS Functions
e Sum across with SUM
e Calculate missings/non-missings across with NMISS/N

e Adjust final score
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Computing Scores

Treatment

Subject Group

ID (Numeric) |P1|P4|P6|P8| P10 | p_miss | p_nonmis phys
001651 1 131312 3 1 4 13.75
001850 2 211|134 3 0 5 13.00
002240 1 212 (3|5 3 0 5 15.00
002244 1 312|1|5] 2 0 5 13.00
002746 1 41 .11 4 : 2 3 15.00
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Computing Scores

DATA hscore?2;
set t wrhind;

*REVERSE SCORE;

iIT not missing(p8) then p8

iIT not missing(pl0) then plo
iIf not missing(m3) then m3

6 - p8;
6 - plo;
6 - m3;

phys = sum(of pl, p4, p6, p8, pl0);
ment = sum(of m2, m3, m5, m7, m9);
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Computing Scores

*GET NUMBER OF MISSINGS;
p_miss = nmiss(pl, p4, p6, p8, pl0O);
m _miss = nmiss(m2, m3, m5, m7, m9);

*GET NUMBER OF NON-MISSINGS;
p_nonmis = n(pl, p4, p6, p8, pl0O);
m_nonmis = n(m2, m3, m5, m7, m9);

iIT p miss < 3 then
phys = ((p_nonmis + p_miss) / p_nonmis)
IT m_miss < 3 then

* phys;

ment = ((m_nonmis + m_miss) /7 m_nonmis) * ment;
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Computing Scores

IT nmiss(phys, ment) = O then
total = sum(phys, ment);

keep 1d phys ment total trtn;

RUN;
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Computing Scores +

 Generalized method
— %Score() macro
— Account for more scales
— Build in a different imputation cutoff
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Computing Scores - %Score()

%macro Score(ltems =, Scale =, Cutoff =);

%*GET NUMBER OF ITEMS;
%let INum = O;
%let Scroll = %scan(&ltems,%eval (&INum + 1));
%do %while(&Scroll ne);

%let INum = %eval (&INum + 1);

%let Scroll = %scan(&ltems,&INum + 1);
%end;
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Computing Scores - %Score()

%put;
%put NUMBER OF ITEMS: &INum;
%put;

&Scale_num = &INum;

%*MAKE COMMA DELIMITED FOR NMISS FUNCTION;
%let List = ;
%do 1 = 1 %to &INum;

%let List = &List¥Ustr(,)%scan(&ltems,&l);
%end;
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Computing Scores - %Score()

%let List = %substr(&List,2); %*STRIP OFF LEADING
COMMA;

&Scale = sum(of &ltems);

%*GET NUMBER OF MISSINGS;
&Scale.ms = nmiss(&List);

%*GET NUMBER OF NON-MISSINGS;
&Scale.nms = n(&List);
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Computing Scores - %Score()

*ADJUST SCORE IF IMPUTATION NECESSARY;
IT &Scale.ms < Y%sysevalf(&Cutoff * &lInum) then

&Scale = ((&Scale.nms + &Scale.ms) / &Scale.nms) *
&Scale;

Y%mend ;
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Computing Scores - %Score()

DATA hscore3;
set t wrhind;

*REVERSE SCORE;

iIT not missing(p8) then p8 6 - p8;
1T not missing(pl0) then pl0 = 6 - plo;
iIT not missing(m3) then m3 = 6 - m3;

%Score(ltems = pl p4 p6 p8 plo,

Scale = phys,
Cutoff = 0.5);
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Computing Scores - %Score()

%Score(ltems = m2 m3 m5 m7 m9,
Scale = ment,
Cutoff = 0.5);

%Score(ltems = p6 p8 m2 m3 m5 m7 m9,
Scale mix,
Cutoff = 0.2);

IT nmiss(phys, ment) = O then
total = sum(phys, ment);
RUN;
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Conclusions

e Many ways!
— Vertical

e SQL/MEANS/SUMMARY
e Data step — RETAIN/SUM

— Horizontal
* ARRAY Processing
* SAS Functions
e %Score() macro
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