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Contents _
Comparing Methods of Measurement

= Key reference is Martin Bland's page
http://www-users.york.ac.uk/~mb55/

= 2 methods used to measure something
¢ Continuous
* e.g. two instruments,
« two technique
4 Categorical
 two observers rating some feature on a scale
= How comparable are the instruments?
« (or observers or techniques or....)
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= Continuous:-
Subject Wright Mini Mean Difference 600
490 52 507.5 -35 line X=
7 41 406.0 -18 =
12” 5 10.0 4 o / y
131 ﬁ4f) jggg 'gg é - (not aregressian line)
1 625 18.0 -14
How comparable 41 460 4315 -45
43 0 4105 a1 200
are these twg 38 642 40.0 -4 .
H G 1 429 432 30.5 -3
instruments? 11 420 420 jzo.o 0 2004, ‘ . ; ; . .
12 633 605 19.0 28 100 200 300 400 500 600 700
275 227 251.0 4 Wright
4 492 467 4795 2 = § .
165 268 165 10 Note we expect a strong correlation — there is no point
: pa i FoYS 2 in calculating a correlation coefficient, tells us nothing
Comparison of two methods of measuring PEFR Of interest. Rea_l questlon IS:- .
(from Bland, 2000) Do the two instruments give the same answer?
Jrro Medial Satisics:Clnica rials 21 o MedialStisics:Cnica rials o

Scatterplot of Difference vs Average
I i * Discrete:- The Kappa Statistic
= ‘ . o agreement » Example:- Observed categories
. Second classification
. 0 o TS °
» . First Normalizer Non-normalizer Total
Bland & Altman Plot " ° ., classification
& 50 oo - Normalizer 76 17 93
Lower limit of
75 agreement | oo Non-normalizer 39 47 86
-1001 e &One point below lower limit Total 115 64 179
-125-
o o pe - o - Expected agreements
Average Second classification
Easier to see what is going on if we plot First Normalizer [ Non-normalizer Total
difference vs average:- want the difference to be ~ 0 Nc'assl'f'cal'on == : "
& never too far from 0 ormalizer .7=93x[115/179
Plot ‘confidence bands’ or ‘limits of agreement’ Non-normalizer 86x64/179 = 30.7 86
s e e i - 323 Total 115 64 179
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= Kappa measure of agreement defined:-
Aobs - Aexp
1-Ag,
¢ where A, and A, are observed &
expected proportions of agreements
¢ A= (76+47)/179 =0.687
¢ Agyp=(59.7+30.7)/179 = 0.505

¢ = (0.687 — 0.505/(1 — 0.505) = 0.37

K=

¢k > 0.75 :—— excellent agreement
4 0.4 <k <0.75 :— fair to good agreement
¢ ¥ < 0.4 :—— moderate or poor agreement

Note: not of any interest to
calculate a chi-squared value
for tables of agreements since
we expect categories

to be closely related

= Generalizations to several categories

¢ Interpretation? |
& several observers possible

« (only ‘informal’ not statistical)
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