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= Abstract = , . :
Reliability for Multiple Reviewers by using Loglinear Models

Byung-Joo Park’, Sung-Im Lee?, Youngjo Lee?, Dong-Hyun Kim?3, Ho-Jang Kwon?,
Jong-Myon Bae®, Myung-Hee Shin®, Mi-Na Ha*, Sang-Whan Han’

Department of Preventive Medicinel, Department of Statistics?, Seoul National University, Department of Social Medicine3,
Hallym University, Department of Preventive Medicinet, Dankuk University, Department of Preventive Medicines, ,
ChungBuk University, Department of Preventive Medicines,

SungKyunKwan University, Institute of Occupational Health, Gil Medical Center”

To guarantee the inter-reviewer reliability is very important in evaluating the qual-
ity of large number of clinical research papers by multiple reviewers. We cannot find
reports on statistical methods for evaluating reliability for multiple raters in clinical
research field. The purpose of this paper is to introduce the statistical methods fo-
cused on kappa statistic and five kinds of loglinear models for, which can be applied
when evaluating the reliability of multiple raters. We have applied these methods to
the result of a project, in which seven reviewers have evaluated the quality of 33 pap-
ers with regard to four aspects of paper contents including study hypothesis, study
design, study population, study method, data analysis and interpretation. Among the
five loglinear models including Symmetry model, Conditional symmetry model,
Quasi-symmetry model, Independence model, and Quasi-independence model,
Quasi-symmetry model shows the best model of fitting. And the level of reliability
among seven reviewers revealed to be acceptable as meaningful.

Key words : reliability, multiple reviewers, kappa, loglinear model
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Table 1.

Some Loglinear Models of Evaluating Symmetry of I X I table

(1) Symmetry model

(2) Quasi-symmetry model

(3) Quasi-independénce model
(4) Independence model

(5) Conditional symmetry model
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Table 2. Reviewer Ratings on Clearness of
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reviewer A N
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Table 3. Goodness-of-Fit of Models

Fitted model Scaled Deviance{SD) d.f.*

Symmetry 6.2 3
Conditional symmetry 5.1 2
Quasi-symmetry 0.4 1
Independence 41.4 4
Quasi-independence 28.8 3

* : degree of freedom

Table 4. Parameter Estimates for Quasi-sym-

metry Model

Parameter Estimate S.E. P-value
u © 3.47 0.18 0.0001

A -0.14 0.27 0.6104

PR 0.64 0.18 0.0004

A -0.19 0.27 0.4634
FANE 0.04 0.18 0.8475
™ -1.23 0.25 0.0001
A -2.38 0.47 0.0001
Q™ -0.69 0.19 0.0002

S 9 HY71A g7} o) H BT 2 9rs 4901,
B7}Ak A7} ‘o9 g EsichEla S w) WA B}
‘Wit B3 A9 e B3-S g

=

o] AL 7ol ¥ wA B &g =EE tisiA
£ 238 H71A g7} Bk Anc $3HA B8k
& AAET) aiR|eto 2 M (1) 8stA) g, (3)
oj & B &atete] A4S vias B m,/m,=1.05/1
2, T J7iA) 393 R kgt =29 At A
8 QA S ¢ 7 Ak ol g 1Yo Z FAS)
9 o} ¢} Zt}.

(1) B3 g}

a

> (3) m§- P

(2) Bersieh
1.82

2) AT HEA

Fs22 9[99 233 [l=0819%
fl=0.74101t}. o]} 248 E2 715zt R=0.2990]
I, EF QA= 0.0850|k. T AX|9} A% Y
2] Aol 2] Aol HrhrFsdt 2ol9) of 30%olrh. R
9] 95% AlZTLTHL (0.132-0.466) 0.2 HIIAE T
Bt $AH 02 Bgel Aeucke YA} Bt
=

3) AB Yo A4
EellA 7 [L9 [1e 29ze [l=0.7463

Table 5. Reviewer Ratings on Relevance of
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Table 6. Panelist Ratings on Reliability of Data

Table 8. Goodness-of-Fit of Models

Fitted model Scaled Deviance(SD) d.f.

Symmetry 18.8 6
Conditional symmetry 18.5. - 5
Quasi-symmetry 3.7 3
Independence 157.1 9
Quasi-independence 76.1 8

Table 9. Parameter Estimates for Quasi-sym-

Collection for Article Check List metry Model
reviewer B Parameter = Estimate S.E. P-value
reviewer A not reliable reliable H 3.33 0.19 0.0001
1iab1 " " Y -0.14 0.33 0.6635
not ;e ; € - 1o A -0.10 0.29 0.7373
relabe At 0.45 0.23 0.0477
A 0.47 0.33 0.1468
2 -0.53 0.29 0.0653
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Table 7. Reviewer Ratings on Statistical Analysis and Interpretation for Article Check List

reviewer B
reviewer A
very poor poor average gOOd
very poor 39(39.0) 7( 5.5) 1( 2.5) o 0.0)
poor 14(15.5) - 15(15.0) 20(19.4) _4( 3.0)
average 4 25) 6(22.0) 22(22.0) 10(11.0)
good o 0.0) 1( 2.0) 22(21.0) 28(28.0)
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