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e Affected by ba'%fé\@’ dize )= TN

e Can't easily compare across studig;%hat
/ have different base }ates either In the
~ populatien, or in the reliability stl}\dy

o Chancé\ag eement is a problem’>




Standard Kappa
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Agreement Expected by Chance = (65% X 65) + (35% + 35)/ 100 = 54.5%

100%

Actual Agreement Beyond Chance = 70% - 54.5% = 15.5%

Potential Agreement Beyond Chance = 100% - 54.5% = 45.5%




High Prevalence
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Agreement Expected by Chance = (80% X 75) + (20% + 15)/ 100 = 63%
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Actual Agreement Beyond Chance = 70% - 63% = 7%
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Potential Agreement Beyond Chance = 100% - 63% = 37%
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Rater 2

Rater Bias
Pres Abse
Pres 50 25
Rater 1 Abes 5 20
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55 45

Observed Agreement = 50 + 20 /100 = 70%

Agreement Expected by Chance = (55% X 75) + (45% + 25) / 1

Actual Agreement Beyond Chance = 70% - 52.5% = 17.5%%

Potential Agreement Beyond Chance = 100% - 52.5% = 47.5%
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What to do with Polytomous Categories?
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Two raters classify n cases into k mutually exclusive categories.

Rater 2
Category 1T 2 . . j k 2N
1{ny | n, Ilij:number of cases
1|2 | falling into cell
=freq of joint event 1j
21n2 [Ny 5 q o1 ] ]
1 2 ﬁ/
Rater 1 ' 4
i N | Ny n
k
>ni|nqn, n, no| n =total number of cases

p;= 1;;/ n.. = proportion of cases
falling into particular cell.

Reliability by Percentage Agreement =Y p; = 1/n 3.n;



Chi-Square Test of Association as Proposed Solution

» Can perform a Chi-Square Test of Association to test null hypothesis that the two raters’
judgments are independent.

* To reject independence, show that observed agreement departs from what would be
expected by chance alone. Chi-Square = ) .. (Observed - Expected)? / Expected

cells

* Problem: In example below, we have a perfect association between the Raters with zero
agreement. Chi-Square is a test of Association, not Agreement. It is sensitive to any
departure from chance agreement, even when the dependency between the raters’ judgments
involves perfect non-agreement.

* So, we cannot use Chi-Square Test to assess agreement between raters.

Rater 2
Pres Abse Other

Pres 0 5 0
Rater 1 Apse 0 0 5
Other 5 0 0
5 5 5
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» Use marginal frequencies/probabilities to estimate chance agreement.

Kappa Coefficient (Cohen, 1960)

*High reliability requires that the frequencies along the diagonal should be > chance and off diagonal
frequencies should be < chance.

Proportion agreement observed, p, = Zipﬁ =1/n ¥ n;
Proportion agreement expected by chance, p_ = Zipi. X P-;
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t Abse

€

r Other

Rater 2
Pres Abse Other n. P
106 .53 10 4 120 .6
(78) .39
22 28 .14 10 60 .3
(15) .075
2 12 6 .03 20 1
(2) .01
130 50 20 | 200
65 25 A 1
.39 075 01

Po - Pc
1'pc

Kappa, K=

P=53+.14.03=7
p=.39 +.075 + .01 = .475

- 475
K= =.429
1-.475
K =1, perfect agreement
K =0, chance agreement
K< 0, agreement worse

than chance.




Can assign weights, w

Weighted Kappa Coefficient

errors according to their seriousness
using some ratio scale of weights.

= ® ~+ Q@ 7
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Abse

Other

i» to classification K Potw) = Petw)
=
1 - pc(w)
Rater 2

Pres Abse Other n.. p..
106 .53 10 .05 4 .02 120 6

39 0 151 .06 4
22 .11 28 .14 10 .05 60 3
1951 | .0750 031

2 .01 12 .06 6 .03 20 A

0654 | .0251 010

130 o0 20 200
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So ... for polytomous categories

o\Veighted Kappa is equivalent to un-
weighted Kappa when assume equal weights

Problem: How to assign weights? Standard is
to use the square of the deviation from perfect

Set your weights usingisemethingllike:
kap obs1 obs2, talkbrwgi(w) (lerlinear weights)
kap obs1 obs2, tab'wgt(w2) (ferrquadratic weights)

Reference:
Altman DG. Practicall statistics for medical research. London: Chapman & Hall, 1991. pp403-

409.




Welepiieel el ozl

So ... for ordinal categories

o\\Veighted Kappa with quadratic weights and
uniform marginal distributions is exactly
equivalent to a Intraclass Correlation
Coefficient.

ePrimarily associated with a repeated-measures
ANOVA...used to measure agreement for
continuous data...where the Rater is the within-
subject factor.
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Scatterplot of two measures with line of

equality
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More informative Scatterplot looks at the
difference between the two raters against the
average of the two measures:
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Provides the mean difference (bias) and limits of
agreement (variation):

Difference between Rater #1 and Rater #2
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Assumes normal dlst/g( constant varlance\ss/

References:

Bland JM, Altman BDG. eJ gEl 0ds for assessing
agreement betweenit nical measurement
Lancet 1986; | ¢)




e Decision-making I\g{del | =

e Pools information provided by raters to:
/™ e Select t}e most “correct answer” \ /
e By weighting rater's responses
eProvide a degree of confidence in the selection
e Provides an estimater of: rate cop-‘i"petency
e Probabjlity/asratersknewsitinercornect answer
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e Raters independently answ /er a gL estion\

e Each rater's responses are compared to
the aggregate of responses

o Compe\eDcy IS calcula{ted based upon how J
often the rater agrees with the majorlty

e Each perso IS, responses are then
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e Study hy Kiss&o?ef? al~ | L
e 15 radiographs of irm\jured eroWs\

VS Assh'é“s\s\ed by one EM resident, one Ped f'
~ resident, two Ped EM physicians,\)ne Ped
radiologist, two Ortho residents and one
Orthoe surgeorn |

e Gold standardiasediupon surgical

ilalellgle S




Ped EM Physigian#1. ™
Ped EM“‘Physician #2
Ortho Surgeon
Ped Radiologist
Ped Resident

EM Resident
Ortho Resident #1
Ortho Resident #2

* Sensiti |iy.
" Specificity.

l Estim edx

% Correct %0 Correct

504
661
715
930

—1.00

.846
.538
692
.846
.846
.538
.629
769




"

e 11 Cardiologists 'as%gé“l\S\cj arteriograms

e 6 Dermatologists asses 15 skin tone panels

e 20 Otolarngologists assess 10 CT scans |
e 6 Radiolo ists,ass'ess,iSO mammograms :
e 19 Pathologists assess 180 cervcal smears

/
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