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Assessing Inter-Rater Reliability for Rating Scales:
Resolving some Basic Issues

By DOMENIC V. CICCHETTI

SUInIUary. This paper extends the recent work of Hall (1974) by presenting
the minimal sample sizes and the specific lin ear ag ree me n t we igh ts required
for assessing th e reli ability of rating scales com mo nly used in neuropsychiatric
and othe r clinico-medical settings. The weights are shown to vary as a function
of (a) whether or not th e rating scale contains a point of 'absence', and (b) the
number of ordinal points on th e scale.

INTRODUCTION

In a recent article, Hall (1974) argues
convincingly that a number of assumptions
underlying the use of standard statistical tests
of rel iability may not be va lid wh en applied to
rating sca les. H e sta tes, further , that th e test
of choice for calculating reliability with rating
scales should : ( I) be distribu tion free ; (2)
allow cre d it for partial rater agree men t ; (3)
correct for rat er agreem ent due to chance
alone ; (4) make use of individual items in the
rating scal e; an d (5) corr ect for differences in
rater mean scores. One method which appears
to m eet th ese cr iter ia sa tisfac torily is wei ghted

"Kappa , introduced by Cohe n (1968). Its revised
standard error has been given by Fleiss, Coh en
and Everitt (1969) '

However, th e research investigator, even aft er
selecting weighted kappa as the sta tistic of
choice, has two further problems to conside r:
( I) which agreeme nt weights should be used to
determine complete rater agreeme n t and each
level of partial ra ter agreement? a nd (2) wh a t
is th e minimal sam ple size required for the
valid application of weighted ka ppa ? I t is the
purpose of this brief report to extend the work
of H all by providing answers to these basic
questions. This information should be especially
valuable to th e man y clin ica l investigators who
use rating sca les in neuropsychia tri c and othe r
medical settings.

Selecting rater agreement weights

Hall (1974, p 250) argues persuasively that
linear weights should be used with weighted
kappa when the data are presumably ordinal.
He shows, in fact, that other systems (e.g.,
quadratic wei ghts) can weight equally probable
rater errors rather unequally. Thus, in the
abs ence of information about score distributions,
H all makes the reasonable assumption th at it
is prudent to adopt linear or equal weight
intervals. Hall also gives the lin ear weigh ts for
the 3-, 4-, and 5-point ordinal scales . It will be
demonstrated here th at these weights vary as
a fun ction of (a) th e typ e of ordinal sca le under
consideration ; and (b) the number of points
on the ordinal scale. Gener al formulae for
selecti ng appro pria te sets of linear agreement
weights will be given.

Types ofordinal rating scales

There are , basica lly, two types of ord ina l
rating scal es possib le, each with d iffering
implications for rater agreemen t we ights . The
distinction hinges sim ply upon whet her the
specific it em s on the ordi nal scal e do or do not
contain a point of 'absence' . When th er e is no
point of 'absence' th e sca le ca n be described
as having three or more po in ts of ' prese nce'
(e.g ., a patien t's level of ac tivity migh t be
described as 'low ' , 'modera te' , or 'high ' ) .
Rater confusions between adj acen t sets of
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, in which K refers sim ply to th e num ber of points
on a given 'continuous-ordinal ' scale. These

categories on such rating scales appear clinically
equivalent. Thus, rater confusion between
'moderate' and 'low' is no more serious
clinically than th e confusion between 'moderate'
and 'high' .

We will compare this situation to the on e of
assessing ra ter reliability on a sca le containing
apoint of 'abs ence' and two or more degrees of
'presence' . Important clinical exam ples of this
type of ordinal scale include health rating scales
in general, or neuropsychia tric (N P) rating
scales in particul ar.

appear below for the 3-, 4- , 5- , 6- , and 7-po in t
scales T able 1. This en compasses th e range of
ordinal sca les commonly used in clinical or
research setting.

The assessme nt of rater reliability for
behaviours of the type measured on health
rating scal es (e.g., th e neuropsych iatric (NP)
scales develop ed by Lorr, Klett, M cNair a nd
Lasky (1962) ; O verall and Gorham (1962) ;
and Overall and Klett (1972)), presents a
specia l problem to clinical investigators. U nlike
the 'continuous-ord inal' rating scal es di scussed
above, such sca les contain a point of 'absence'
as well as two or more points of 'presence' .
Because of this, the distances between category
intervals are not always clinically equivalent,
as is true of CoO scal es, As early as 1962
O verall a nd Gorham were aware of the
implications this phen omenon has for th e valid
assessme n t of rater reliability. Following their
reasoning, consider, as an example, an N P
sca le wh ich categorizes 'delusio ns' as 'absen t' ,
'mild' , 'moderate' , or 'severe' . Rater confusion
between 'mild ' and 'absen t' is much more
serious, clinically, than th at between 'm ild '
and 'moderate', in spite of the fact th at the
category 'mild ' appears midway between
'absent' and 'mo derate' . The crucial clinical
implication of this is th at rater confus ions
be tween 'mild' and 'mod erate' should receive
h igher agreement weights th an rater confusions
be tween 'mild' and 'absent ', The linear
weighting system, given in (i) docs not
accom plish this. On our 4-poin t 'del usions'
scale ('absent'; 'mild' ; 'mod erate' ; ' severe' ),
the weights accord ing to (i) are I, ,6 67, ' 333,
and 0 (or the same weights given by Hall

(i)
K-K

K-I

K -I K -2 K - 3

;=--~; K-I; ~ =I;

Continuous-ordinal scales

The first type of ordinal scal e, whi ch contains
no point of 'absen ce' can be described as
'continuous-ord inal' (C-O). The number of
weights for such sca les is determined , simply,
byK , th e number of ordi na l points on the sca le.
Each weigh t corres po nds to a categor y of
agreemen t. For exa mple, on a 3-po in t ordinal
scale, th er e will be 3 linear weights : the first
for rater pai r ings in complete agreement
([- I , 2-2 , 3-3) ; the second for rater pairings
in partial agreement (1- 2, 2-1 , 2- 3, 3-2) ; and,
the third for ratings in complete disagreement
(1- 3 and 3-1 pairings, which represent maximal
disagreement). The actual weigh ts, for any
size K ord inal sca le, follow th e formula given by
Cicche tt i (1972) and Cicchetti a nd Allison
(1973):

CoO
(Linear

. weights)

TABLE I
Linear agreement weightsf or continuous-ordinal rating scales

Categories of rater agreement and their corresponding linear agreement weights

Number of K

ordinal points
on ratin g scale

Complete
agreement

I Scale 2 Scale 3 Scale 4 Scale 5 Scale 6 Scale
point apart points apar t points apart points apart points apart points apa rt

3
4
5
6
7

' 50 0

·67 ' 33 a
'7 5 '5 0 '25 a
·80 · 60 '40 '20 0

'83 ·67 '50 '33 . 17 a
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in which K again refers to the number of points
on th e ordinal scale. Once W is ob ta ined, for
a given D-O rating scale, its value can be
substituted into the formula below for deter­
mining the appropriate set of linear agreeme nt
weights :

Applying formulae (ii) and (iii), we obtain
the linear agreement weights for D-O rating
scales. These appear in Table II for scales once
again ranging between 3 and 7 ordinal points.
It should be noted that the Z(K-Z ) middle
categories of agreement, for a given D-G scale,
have the property that the first of each successive
pair of rater categories always contains rater
discrepancies between degrees of 'presence' . The
second contains the confus ions between 'absence'
and some degree of 'presence'. Finally, both
members of each successive pair of agreem ent
categories contain rater pairings whi ch are the

gories are 'agreement within 1 scale point' and
'agreement within 2 scale points'. As noted
previously, if such a scale were treated as a
CoO scale , th e linear agreement weights would
become .67 for the first category and .33 for
the second category. The problem is that each
K-2 category on a D-O sca le contains two rater
pairings wh ich confuse ' absence ' with some
degree of 'presence' . The remaining pairings
in the category represent rater discrepancies
between degrees of ' presence' onl y.

If we wish to assign higher linear agreement
weights to the latter than to the former types
of rater confusion , it is clear that we must
double our original K-2 middle categories of
rater agreement. This produces 2(K-2) middle
categories for any given D-O scale. If we add
to this the 'complete agreement' and 'complete
disagreement' rater categories, we require
2 (K-Z ) +2 linear agreement weights (W) for
any given D-O scale. This formula can be
simplified, mathematically, as:

W = Z (K-I ) (ii)
(Number ofD-O weights)

(1974, P 25 1) for a 4-point ra ting scale ). Since
both rater confusions ('m ild ' with 'absent' and
'mild' with 'moderate' ) represent a one ordinal
scale point discrepancy, th ey would both
receive an agreement weight of ·67. This occurs
in spite of the fact th at the confusion between
'mild' and 'absent' is far more serious clinically
than that between 'mild' and 'moderate' . It
is the purpose here to demonstrate that this
serious problem, whi ch is peculiar to rating
scales containing an 'absence' point, can be
resolved by deriving an appropriate set of
linear agreement weights for such scales. In the
present discussion, these scales and their linear
agreement weights will be referred to as
'dichotomous-ordinal' (D-O ).

Dichotomous-ordinal scales

To arrive at a simple mathematical formula
for deriving these weights, one has first to
determine how many of the possible K categories
of rater agreement are affected by the 'absence'
category in a manner that clearly calls for
adjusting the linear weighting system one would
otherwise utilize by applying formula (i) .
Using our 4-point 'delusions' scale, the
categories of agreement would be 'complete
agreement' , 'agreement within 1 scale point',
'agreement within 2 scale points' , and 'complete
disagreement'. It becomes readily apparent
that neither the 'complete rater agreement'
category nor the 'complete rater disagreement'
category changes in clinical meaning. Thus,
when both raters score ' absence' , this belongs in
the same category (complete agreement) as do
the 'mild-mild', 'moderate-moderate', and
'severe-severe' rater pairings. Such pairings,
using an agreement weighting system varying
between 0 and 1 must, of course, receive an
agreement weight of I. Further, rater confusions
between 'absence' of delusions and 'severe'
delusions represent maximal disagreement and
therefore _ receive the lowest possible linear
agreement weight of o. These weights are the
same as those for comparable pairings on CoO
rating scales. However , it is when rater scoring
of 'absence' is paired with the remaining middle
or K-2 categories that the problems occur with
the CoO linear weighting system. In our
'delusions' scale, the two K-2 or middle cate-

D-O
(Linear weights)

W -I. W-z. W-3 .
W ::'::"I' W-=1 ' W-~I"

W-W
W=I (iii)
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same number of scale points apart. Formula
(iii), above, then, always makes it possible to
assign a higher agreement weight to the first
member in each pair (the case with no 'absence­
presence' confusion) than to the second one
(always denoting 'absence-presence' confusion
ofone type or another). As given in Table II,
the D-O linear agreement weights provided by
this formula should obviate the aforementioned
rater reliability problem which occurs with
scales containing a point of 'absence'. In the
context of our 'delusions' scale, the confusion
between 'mild' and 'moderate' will receive a
weight of -8, while that between 'mild' and
'absent' will receive one of ·60. This clinically
meaningful distinction contrasts with the weight
of ·67 which would be assigned to both types
of rater confusion if the scale were erroneously
treated as 'continuous-ordinal'.

In effect, then, simply knowing the number
of points on a rating scale and whether or not
it contains a point of absence, we can refer to
either Table I or II to obtain the appropriate
linear weighting system for assessing inter-rater
reliability. Specifically, these weights should
be used in the calculation of weighted kappa
which involves a statistical comparison between
observed rater agreement and that expected
on the basis of chance alone. The steps required
to accomplish this are clearly delineated in
F1eiss, et al (1969); and, in the context of ward

rating scales, by Hall (1974). As such they need
not be repeated here.

Minimal number of cases

The last question we seek to answer is what
is the minimal sample size required for assessing
the reliability of rating scales? A conservative,
untested, large sample size estimate of ~200

was given by Fleiss, Cohen and Everitt (1969).
However, a very recent Monte Carlo study
(Cicchetti and Fleiss, 1975) of rating scales
between 3 <K <7 ordinal points shows that even
when raters are extremely different in their
application of a given rating scale, weighted
kappa produces valid results. This holds true
even in the rare instances in which raters
confuse the meanings of the end points on a
given ordinal scale. The minimal sample size
for which this holds is approximately N~2K2.

This produces Ns ranging between about 20
for the 3-point rating scale to about 100 for
the 7-point scale. The 4-, 5-, and 6-point scales,
then, require minimal sample sizes of about
30, 50, and 75, respectively. Given the difficulty
of obtaining sample sizes of ~200, this finding
should be of some comfort to investigators
using these statistical approaches.*

* The reader interested in the details of this investi­
gation can obtain a copy of this study by writing to the
author,

TABLE II

Linear agreement weights for dichotomous-ordinal rating scales

Categories of rater a~reement and their corresponding linear agreement weights

I Scale 2 Scale 3 Scale 4 Sole 5 Scale 6 Scale
point points points points points points

Number apart apart apart apart apart apart
of K

ordinal Value Absence- Absence- Absence- Absence- Absence- Absence-
points on of Complete Presence Presence Presence Presence Presence Presence

rating W (D-O) agreement Con- Can- Con- Can- Con- Con-
scale fusion: fusion: fusion: fusion: fusion: fusion:

---------- ._---------- .

l\".) Yes No Yes No Yes No Yes No Yes No Yes

3 4 ,67 '33 0

4 6 '80 '60 '4° '2O 0

5 8 ·aG '7 1 '57 '43 '29 '14 0
6 10 ·89 '78 ·67 '56 '44 '33 ·2? -II 0

7 12 '9 1 ·82 '73 ,64 '45 "45 '3 6 '27 -18 -09 0
--- ._-------

https://doi.org/10.1192/bjp.129.5.452 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.129.5.452


ASSESSING INTER-RATER RELIABILITY FOR R ATING SCALES

ACKNOWLEDGEMENTS

The author expresses ap pr eciation to Joseph Vitale
a nd Sa ndra L. Aivano who developed the necessary
computer p rograms to assess rat er agree m ent with both
'c ontinuous- ordinal ' and 'dicho tomo us-ordinal' rating
sca les. Copi es of th ese pr ogra ms, which will be de scribed
in future publications, are avai la ble by wri ting to the
author.

REFERENCES

CICCHETTI, D. V. (1972) A new measure of agreement
between rank ordered variables. Proceedings of the
American Psychological Association, 7,17-18.

- - & ALLISON, T. (1973) Assessing the reliability of
scoring EEG sleep rec ords : an improved method.
Proceedings and Journ al of the Electro-physiological
Technologists' Association, 20, 92- I 02.

C ICCHETTI, D . V ., & FLEISS, J. L. (1975 ) A comparison of
the null distributions of weighted ka ppa and th e C
ordi nal sta tistic. Invited paper pres en ted at th e J oint
C entral R egion al M eetings of th e American Sta tistical
Associa tion , St Paul, Minnesota .

COHEN, J. (1968) Weighted ka p pa : nominal scale agree­
m en t with provision for sca led disagreement or
partial credit. Psychological B ulletin, 70, 213-20.

FLEISS, J . L., COHEN, .1 . & EVFRITT, B. S. (1959: Large
sample standard errors of kap pa and weight ed ka ppa .
Psychological Bulletin, 72, 323-7.

H ALL, J . N . (1974) Inter- ra ter relia bility of ward rat ing
sca les. Bri tish J ournal of Psychiatry, 125, 248-55 .

L OR R, M., KLETT, J., M cNAIR, D. M. & LASKY. ]. j.
(1962) Inpatient Multidimensional Psychiatric Scale
(IM PS) . Palo Alto: Consulting Psych ologists Press.

O VERALL, J. E. & GORHAM, D. R. (1962) The brief
psych iatric rating scale. Psychological Reports, 10,

799-8 12.
- - & KLETT, C.]. (1972 ) Applied Multiuariate Analysis.

New York : McGraw-Hill (I ntrod uctory ch arn- ri .

Domenic V. Cicchetti, Ph.D. , Research Psychologist and Biostatistician, V. A. Hospital , Hlest Haven,
Connecticut 065 [6; Asssciate Professor of Psychology, Department of Psychiatry, Tale Uniuersity,

This research was support ed by the West Haven V. A. H ospital (M R IS 1416). Use V. A. address for reprint requ ests.

(Received 29 January 1976)

https://doi.org/10.1192/bjp.129.5.452 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.129.5.452

