« To develop new method to detect diseases, what you need are:

« Calculating sensitivity and specificity
. Data: (if originally category data) Positive/Negative by that test, Truly
disease/healthy by the gold standard
. Sensitivity = Positive in Disease / All of Disease
. Specificity = Negative in Healthy / All of Healthy
. Data: (if originally continuous data) Values by that test, Truly disease/healthy
by the gold standard
. ROC analysis: by changing threshold value of positive/negative, seeking
the best threshold as closest point to the upper left point where

“sensitivity=1" and “1-specificity=0".

. Compare several methods by ROC analysis

« The method to achieve highest area under the curve (AUC) is Jti.ge
one with best performance.

« Actual determination of method may also consider cost, feasibility, etc.

« Several RDTs (Rapid Diagnostic T o EE
Tests) for malaria, originally ®E a b
developed to distinguish malaria B e d

patients from other fever patients — BRFE (sensitivity) = a/(at+c) 3 positive in disease £3E % £V,

- Patients with fever must have — = o/ (atc) = 1 — Mkt
malaria parasites with high — BERFE (specificity) = d/(b+d) ¥ negative in health 8% 3 LUy,
density in their blood — (AR = b/ (b+d) = 1 - Ks2EE
— High specificity and moderate -~ BERIEHINEL (positive predictive value) = a/(a+h)
sensitivity — MRS (negative predictive value) = d/(c+d)

. . . — BHEAREE = (a/(a+c))/(b/(b+d)) =HKEE/(1 — FE¥LHE)
+ Isitalso useful in active case el e
detection study in low parasite density 21U (/) e/ fate)) =R/ (1~ )
(less than 100 parasites / L) ? Output Window

« Pan-R malaria’s results for P.vivax in > -tas=
Solomon Is. shown below
[Statistical analysis][Accuracy of
diagnostic test][Accuracy of qualltatlve > summazy.vest

test] (@ i o auitan sensitivity
Specificity 0582 0.6 0.596

Disease positive Disease negative
Test positive 7
Test negative 16 156

Estimation Lower 95:CI Upper 85%CI
0.30¢ 0.132 0.529

Number  Disease (+) (,

Positive predicrive value 0.700 0lsas olsss
Test (+) 7 Negative predictive value 0.907 0.853 0.946
Test () 6 16 | Diagnstic accuracy 0.896 0.842 0.936

Likelihood ravie of a posivive tess  16.130 slass sslooe
] o] (i) 01708 olsa1

Likelinood ratio of a negative test 0.930

« By the depression score based on the questionnaire, screen
major depression.

. Requirement: Both patients who were clinically diagnosed as
depression and not depression. The depression scores for
them. (2" line show the score, 3" line is clinical diagnosis)
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dep norm norm norm  dep dep norm norm norm  norm

. If we set criterion as “more than 18 is depression”, the cross
table of diagnosis below. Sensitivity is 1, specificity i is 3~
Depression Normal e
Positive 3 4 “
Negative 0 3 ‘

« By changing criteria, we can get the highest set of sens/}’ C

+ Enter the table from [File][New data  |“==

Score Diagno

set] as shown in the right screen cap. | ;% ora

» [Statistical analysis][Accuracy of o
diagnostic test][ROC ...] and specify °
options Iike bottom Ieft screen cap. . orn

i
Show optimal treshold i ragh |
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Closest to the top-ef comer ol o
il The criterion “more

e et than 19 is depression”
Prevolence 05 1 )

o ta i s o ety B age> 50 S0 Bt spec0 | sex-=1 | 9IVES the best pairs of
<all vaid cases> sensitivity and specificity
& 1+ | Area under the curve: 0.8571
[ dis

02

95% Cl: 0.6044-1 (DeLong)

« The results of 2 different tests to evaluate the same thing may
differ. We can compare them by AUC as the result of ROC
analysis.

m------m-mm

Pathology 1 1
Markerl 22 18 24 22 17 25 2.9 23 1.8 L 1.3 1.4 23 10 08
Marker2 35 28 39 34 18 30 31 2.0 2.1 0.9 27 0.9 20 05 04

¢ Get this data as http://minato.sip21c.org/ROC1.txt

« Note: The name of dataset must not be ROC1 nor ROC2. If you do
so, those are overwritten during calculation to cause error.

« [Statistical analysis][Accuracy of diagnostic test]
[Compare two ROC curves]

¢ Z=-0.0981, p-value =0.9218
AUC of rocl AUC of roc2
0.8928571 0.9017857

« Kappa statistics can be used to evaluate the extent to agree each other.

* Inthe previous case, if we use criteria “more than 1.7 is positive” and “more than
2.8 is positive” for Marker 1 and 2, respectively, diagnosis may become table
below using [Active data set][Variables][Bin numeric variables with specified
threshold]. (Note: threshold given as “>=*

m------m-mm

Pathology 1 1 0
Markerl 1 1 1 1 0 1 1 1 1 0 0 0 1 0 0
Marker2 1 0 i 1 0 1 i 0 0 0 0 0 0 0 0

*  Using [Statistical analysis][Discrete variables][Compare proportions (McNemar)]
— We can get the cross table to be used for Kappa

» [Statistical analysis][Accuracy of diagnostic test][Kappa statistics for agr t of
two tests] Enter 5 for ++, 4 for +-, 0 for -+, 6 for --, then click [OK] "
. $kappa "
est se | over upper ‘
315 0.5 0.2236068 0.06173873 0. 9382613 Kappa estimate was 0.5, which means
“Fair agreement”

test.statistic p.valu .
1 2.236068 0. 02534732 \
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