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Measurement of Inter-Rater Reliability in Systematic Review
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Inter-rater reliability refers to the degree of agreement when a measurement is repeated
under identical conditions by different raters. In systematic review, it can be used to evalu-
ate agreement between authors in the process of extracting data. While there have been a
variety of methods to measure inter-rater reliability, percent agreement and Cohen's kappa
are commonly used in the categorical data. Percent agreement is an amount of actually
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observed agreement. While the calculation is simple, it has a limitation in that the effect of Korea

chance in achieving agreement between raters is not accounted for. Cohen’s kappa is a
more robust method than percent agreement since it is an adjusted agreement consider-
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ing the effect of chance. The interpretation of kappa can be misled, because it is sensitive

to the distribution of data. Therefore, it is desirable to present both values of percent agree-
ment and kappa in the review. If the value of kappa is too low in spite of high observed

agreement, alternative statistics can be pursued.
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2. Cohen?| 7HutE 72K Cohen’s kappa statistic)

1) Cohen?| 7 IS AHZ2| Ho|o} 5{A

196019]] Cohen©] AA|&t 7}k (Cohen’s kappa, ©)E A5 IRR
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S
=

Po - Pc
1-Pc

Po = the proportion of units for which agreement is actually
observed
Pc = the proportion of units for which agreement is expected

by chance

Table 1. Data in 2 x 2 table format

Rater B
Total
1 2
Rater A 1 a b A
2 c d A
Total B B N
(A) Distribution of Nsubjects by 2 raters and 2 scales.
Rater B
Total
1 2
Rater A 1 40 10 50
2 20 30 50
Total 60 40 100

(B) Example data of 2x 2 table format.
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whehA] i obefo} o] ofAlct.
Po - Pc 0.7-0.5 _
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N (1 - Pc)?

95% Confidence intervals = x+1.96 X 5k

999% Confidence intervals = x+ 2.58 X 0k

Table 2. Data for calculating of a kappa statistic

Rater B
Total
1 2 q
Rater A 1 I Mo g A
2 M ) Ihg Az
q Ngi N2 - Mg A
Total B, B o B, N
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’4 :
I RaterA ] RaterB | Total ]
1 1 1 40
2 1 2 10
— 4 2 2 30

Fig. 1. SPSS® data file in count form.
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95% Confidence intervals=x + 1.96 X §x=0.4 + 1.96 X 0.09 =
0.224t0 0.576

99% Confidence intervals=x + 2.58 X dx = 0.4 + 2.58 X 0.09 =
0.168 to 0.632
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Fig. 2. Display of SPSS® results for the kappa test.

Table 3. Example data of 2 x 2 table format showing data distribution
with or without balanced marginal distribution

Rater B 40+40
TOtal Po= 100 =08
1

50 50 50 50
RaterA 1 40 10

50 00 %00 * 00 X o0 = 09
210 4 50 05.05
o 08-05

=06
Total 50 50 100 1-05

(A) Data distribution with balanced marginal distribution.

Rater B
o nawib _ 7545 _
1 > Total Po= 10 08
) 85 15 1B
RaterA 1 75 10 85 PC—T]O *Z00 700 < 00 = 07
2 10 5 15 _ 08-0745 _ (945
Total 85 15 100 1-0745

(B) Data distribution with unbalanced marginal distribution.
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Table 4. Example data of 2 x 2 table format showing data distribution
with or without marginal homogeneity

Rater B 40+40

Total " "0 %6
1 _B0 B0 4 4
RaterA 1 40 20 60 100 © 100 T 100 T 100
2 DD 0808 gy
Total 60 40 100 -
(A) Data distribution with marginal homogeneity.
Rater B - 30430 _ g
| Total 100
60 40 40 60
Po=—2—x——t——x———= 048
RaterA 1 30 30 60 100 100 T 100 100
2 10 30 40 _ 06-048 _ 59q
1-048
Total 40 60 100

(B) Data distribution without marginal homogeneity.
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Methods

Analysis

(Z2F) Cohen’s kappa were calculated and interpreted in accor-
dance with Landis and Koch’s benchmarks for assessing the agree-
ment between raters: poor (< 0), slight (0.0 to 0.20), fair (0.21 to
0.40), moderate (0.41 to 0.60), substantial (0.61 to 0.80), and al-
most perfect (0.81 to 1.0).
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Results
Risk of bias within studies
The methodological quality of the studies included is summarised
in Table 2. The most common quality problems were absence of
blinding of the assessors (8 studies), absence of concealment of al-
location (7 studies), and absence of an intention-to-treat analysis
(4 studies). The inter-rater agreement of the quality assessment was
considered to be very good (Kappa: 0.81, SE: 0.06, CI95%: 0.70-
0.92).
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