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The decision that a patient has a certain disease often depends upon 
a test or series of tests. The utility of a diagnostic test depends 
upon the tests ability to detect patients with disease (sensitivity) 
and exclude patients without disease (specificity). Further, when a 
patient tests positive. what is the probability that the disease is 
present (positive predictive value) and when the test is negative, 
what is the probability that the disease is not present (negative 
predictive value). 

DISEASE 
Present Absent 

I a b Positive Predictive 
Positive I True False Value a 

I Pos Pos a + b 
TEST I 

I c d Negative Predictive 
Negative I False True Value d 

I Neg Neg c + d 
I 

a d 
a + c b + d 

sensitivity Specificity 

When the diaqnostic test is a continuous variable, a decision needs 
to be made concerning the optimal cutoff point to achieve the 
desired sensitivity and specificity. By changing the cutoff point 
for a variable measured in patients known to have the disease and in 
patients without the disease, one can determine the best cutoff 
point to use for future diaqnoses. As the cutoff point changes over 
a ranqe of the data, sensitivity and specificity would alternately 
increase and decrease with similar chanqes in the positive and 
neqative predictive values. Plots of sensitivity versus specificity 
and the positive versus the neqative predictive values over a ranqe 
of the diaqnostic variable are useful in selectinq the best cutoff 
point. A ROC curve, which is a plot of sensitivity versus the false 
positive fraction (one minus specificity), over a ranqe of cutoff 
points provides another visual aid in the selection of the best 
cutoff point. The best cutoff point often depends on the costs of 
not missinq the disease (both monetary and medical) and not on a 
point selected by a statistical procedure. The use of an appropriate 
statistical procedure, though, can aid in the decision. The Logistic 
procedure (SAS/STAT•) is included in order to calculate the 
probability of the disease or event over the ranqe of the diagnostic 
variable and to assess statistical significance. 
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The macro FALSEPOS requires a variable that is included in a SAS* 
Data set called 'TEST' which is equal to 1 for disease present (or 
event) and 2 for disease absent (no event). Parameters that are in 
the macro call are the SAS Data Set name, the name of the continuous 
variable, the range of the variable for the analysis in the form·of 
a 'from• •to• 'bY' and if the disease state is associated with high 
levels or low levels of the continuous variable. 

\MACRO FALSEPOS(DATA=,FROMV•,TOV•,BYV•,LOHI=,VARBL•,); 

DATA :a 
FROMV= 
TOV:a 
BYV .. 
LOHI= 
VARBL• 

Name of the SAS data set. 
Lowest value for the analysis. 
Highest value for the analysis. 
Increment or by variable. 
Event associated with lower•O or higher=l levels. 
Name of the continuous variable. 

DATA MMMM: 
SET AAAA: 

--data step statements-­
IF GROUP •'P' THEN TEST•l: 
IF GROUP ='C' THEN TEST=2: 
IF TEST •· THEN DELETE; 
IF CONTVA=. OR CONTVB•. THEN 
KEEP TEST CONTVA CONTVB; 
RUN; 

/* event or disease */ 
I* no event or no disease */ 

DELETE; 

\FALSEPOS(DATA=MMMM,FROMV=l20,TOV•l60,BYV=2,LOHI=l,VARBL=CONTVA); 
\FALSEPOS(DATA=MMMM,FROMV.,l2 ,TOV•SO ,BYV=2,LOHI=O,VARBL=CONTVB): 

The macro initiates arrays, up to size 24 for both levels of 'TEST', 
that will contain the counts of the number of patients that are 
above and below the cutoff points. The cutoff points are calculated 
using the FROMV, TOV and BYV macro variables. The difference between 
FROMV minus TOV must be evenly divisible by BYV. These counts are 
used to calculate sensitivity, specificity and the positive and 
negative predictive values. Footnotes for the cutoff points are 
derived by concatenating a letter code, with an equal sign and with 
the cutoff points. These codes are combined to form three footnotes. 
Plots are included for sensitivity and specificity versus VARBL, 
positive and negative predictive values versus VARBL and the ROC 
curve with the footnotes. Proc Logistic, with the OUtput option, 
creates a data set containing predicted probabilities and upper and 
lower 95\ confidence limits. Duplicates and the extreme 
probabilities are deleted to reduce the length of a print of this 
data and to limit the scaling of a plot of the probability of an 
event versus the continuous variable. 
The macro was run in SAS version 6.06 under MVS. 
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USTtlll 
,. ClliiT'IA 1 

DIS ClliiT'IA - ...., - - .... - ALPO SIIIIJT ..... SPI!C" FIIOSFII POIIIIIIIV --
1 1U 65 .. sa 11 7 1 • l.tt •-•1 1.11 .... . ... 1.11 

z lZ4 65 .. u 11 ll 1 I l.tt l.et 1.11 ••• I.H 1.9Z 

3 1Z6 65 .. sz 17 1 c '·" 1.11 o.zt .... •• '·" 
" 1%8 65 .. •• .. 16 • D l.tl 1.15 I.Z5 1.75 I.Q I.H 

5 131 65 .. S9 13 Z6 5 l 1.94 1.16 •••• 1.61 .... I.M 

6 132 65 .. 36 71 29 u , 1.19 1.11 1.45 1.55 .... 1.74 

7 134 65 .. u 77 32 11 ; .... 1.11 •••• 1.51 1.71 1.74 

I 136 65 .. ze 72 37 16 " ••• 1.11 1.57 1.45 1.72 1.71 

• Ul 65 .. Zl 71 45 11 I .... a.ze '·" 1.34 1.76 1.71 

11 141 65 .. Z1 .. .. tl J 1.77 •-zs .... l.sz 1.76 1 ... 

11 141 65 .. 14 45 51 Z5 l 1.72 1.%8 1.71 •-zz I.IZ 1.67 

lZ 144 65 .. 
1i 

5I 54 31 L 1.61 1.54 1-13 1.17 I.M 1.61 

1S 146 65 .. 53 57 35 " 1 ... .... 0.11 l.lZ 1.17 1.62 

14 141 65 .. •• .. 39 " 1.56 ..... 1.9Z 1.11 1.91 1.61 

15 lSI 65 .. 4Z 61 .. Q 1.41 1.51 l.,z 1.11 1.19 1.57 

16 15Z 65 .. s 311 62 5I ' 1.45 1.57 l.tl 1.15 1.95 1.55 

17 154 65 .. s :sz 62 56 Q 1.36 1.61 0.95 1.15 l.tl I.D 

11 156 65 .. t Z7 .. 61 I 1.31 1 ... 0.91 I.IZ .. ,. 1.51 

19 1M 65 .. Z7 .. 61 s 1.31 .... 1.91 o.n .. ,. 1.51 

Zl 161 65 .. 1 Z4 .. .. T I.Z7 1.75 0.91 I.IZ 1.96 1.51 
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LISISTIC: lilliE\ FUR c:GIITVA 

n. LDIIlSTlC: ,._. 

c:& ... iflGitiaft ToDle 
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+---------------.-----· 
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NO EVENT U <14 .. ------------+ 
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63 
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* SAS and SAS/STAT are reqistered trademarks of SAS Institute, Inc., 
Cary, NC, USA. 

Alfred J. Anderson, M.S. 
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