
from month 1 after implementation
and using the nurse administrator’s
ESI score as the second assessment, I
asked residents to compare high-risk
and lower-risk triage scores between
the triage nurse and the nurse adminis-
trator. The resulting 2 × 2 table is
completed as shown in Fig. 1, and cal-
culation of chance agreement proceeds
as follows:
kappa = [(observed agreement – 
expected agreement)/(1 – expected
agreement)]
High-risk assessments by nurse admin-
istrator: 11/25 = 0.44
High-risk assessments by triage nurse:
10/25 = 0.40
Lower-risk assessments by nurse ad-
ministrator: 14/25 = 0.56
Lower-risk assessments by triage nurse:
15/25 = 0.60
Observed agreement = (9 + 13)/25 =
0.88
Expected agreement = (chance of high-
risk assessment) + (chance of lower-risk
assessment) 
Chance of high-risk assessment = 0.44
× 0.40 = 0.176
Chance of lower-risk assessment = 0.56
× 0.60 = 0.336 
Expected agreement by chance alone =
0.176 + 0.336 = 0.512
kappa = (0.88 – 0.512)/(1 – 0.512) =
0.368/0.488 = 0.75

Table 1 in both the teachers’1 and
learners’4 versions of this article refer-
ences Maclure and Willett5 as a source
of the qualitative classification of kappa.
My own review of that paper did not re-
veal any attempt to qualitatively assess
kappa, but at least 3 other sources have
done so.6–8 In my experience the most
widely used classification for kappa is

the last of these,8 which proposed the
guidelines for interpreting kappa values
as outlined in Table 1 in this letter.

Christopher R. Carpenter
Assistant Professor
Division of Emergency Medicine
Washington University School
of Medicine

St. Louis, Mo.
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In their excellent overview of a com-
mon statistical measure of agreement,

Thomas McGinn and colleagues1 sug-
gest in Table 1 that values for the kappa
statistic range from 0 to 1. However,
negative values of kappa are also possi-
ble.2 Although unusual in practice, a

negative kappa statistic results when
agreement occurs less often than pre-
dicted by chance alone. This may indi-
cate genuine disagreement, or it may re-
flect a problem in the application of a
diagnostic test. Readers and researchers
who encounter a negative kappa statistic
should be aware of its implications,
rather than blaming mathematical or ty-
pographic errors or computer “gnomes.”

David N. Juurlink
Sunnybrook and Women’s College
Health Sciences Centre

Toronto, Ont.
Allan S. Detsky
Mount Sinai Hospital
Toronto, Ont.
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As a teacher of basic skills in evi-
dence-based medicine (EBM), I

have appreciated the CMAJ articles
that have been appearing in the EBM
“tips” series. In particular, I was happy
to see the discussion of the kappa sta-
tistic,1 specifically the calculation of
chance agreement (e.g., Table 3 in the
article).

Unfortunately, discussions of kappa
tend to focus on dichotomous variables,
such as positive or negative results on
mammography or the presence or ab-
sence of Murphy’s sign. In cases of con-
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Fig. 1: Agreement table for triage nurse and nurse administra-
tor at the author’s hospital, using the emergency severity in-
dex3 for nursing triage.

Triage nurse

High
risk

Lower
risk Total

High
risk

9 2 11
Nurse
administrator Lower

risk
1 13 14

Total 10 15 25

Table 1: Qualitative classification of kappa values*

Kappa value Degree of agreement

≤ 0 None

0.01–0.20 Poor
0.21–0.40 Slight
0.41–0.60 Fair
0.61–0.80 Good
0.81–0.92 Very good
0.93–1.00 Excellent

*Adapted, with permission of the publisher, from Byrt T. How good is that agreement?
[letter]. Epidemiology 1996;7:561.



tinuous variables, such as jugular ve-
nous pressure, how is agreement com-
pared and kappa calculated? 

G. Michael Allan
Department of Family Medicine
University of Alberta
Edmonton, Alta.
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[Two of the authors respond:]

Christopher Carpenter suggests an-
other approach to teaching the

kappa statistic: giving real data to the
students and having them do the requi-
site calculations. Our approach takes
them through the principles of the cal-
culations, step by step. Calculating the
kappa score from real data would be an
excellent subsequent step for the most
enthusiastic students. We encourage
readers to consult the teachers’ version
of our article on the kappa score,1

which has interactive components and
data that may be helpful in understand-
ing the concept of kappa. 

Regarding the interpretation of
kappa scores, Table 1 in both the teach-
ers’1 and learners’2 versions of our arti-
cle was based on a text by Sackett and
colleagues3 and not, as Carpenter cor-
rectly points out, the article by Maclure
and associates.4 Carpenter is also cor-
rect in noting that several different ver-
sions of this table are available in the
literature. All have 3 basic categories:
poor agreement, fair to good agree-
ment, and very good to excellent agree-
ment. In our view, further differentiat-
ing within these groups adds little to
the practical clinical discussion. 

Although we have never seen it in
real life, David Juurlink and Allan Det-
sky correctly state that kappa can theo-
retically be less than 0 when agreement
is poorer than chance. This is most
likely to occur when both observers
call almost every observation positive

or almost every observation negative.
In these circumstances, chance agree-
ment would be close to zero and at
times could be negative; determining
chance-independent agreement (the
phi statistic) may represent a better ap-
proach.5

Michael Allan asks about chance-
corrected agreement when outcomes
are categorical or continuous. One use-
ful approach to this problem is the
“weighted kappa,” which gives maximal
credit for full agreement, partial credit
for partial agreement and no credit
when disagreement is extreme. For
example, in the case of ventilation-
perfusion scans for the evaluation of
pulmonary embolus, if both people
reading a scan interpret the test result as
normal (or both say there is intermedi-
ate or high probability of embolus), they
get full credit for their agreement
(weight of 1.0). If one reads the result as
normal and the other as high probabil-
ity, they get no credit (weight of 0). If
one assessor classifies the scan as low
probability and the other calls the same
scan high probability or normal, they
get partial credit (a weight of 0.75, for
instance). Readers can find a more in-
depth explanation and the details of how
to calculate weighted kappa from the
Web site of MedCalc Software (Maria-
kerke, Belgium; www.MedCalc.org).

Thomas McGinn
Department of Medicine
Division of General Internal Medicine
Mount Sinai Medical Center
New York, NY
Gordon Guyatt
Departments of Medicine and of Clinical
Epidemiology and Biostatistics

McMaster University
Hamilton, Ont.
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More on India’s HIV-1
epidemic

Paul Arora and colleagues,1 in their
overview of the HIV epidemic in

India, appropriately identify known risk
groups and possible contributors to the
problem, focusing on heterosexual sex,
specifically involving commercial sex
workers. However, there may also be a
need to revisit the relative contributions
of other major groups.

One factor, the population of men
who have sex with men (MSM), is
rarely discussed because homosexual
acts are illegal in India. Recent work
presented at the International AIDS
Conference in Thailand indicates that
MSM may contribute substantially to
the epidemic in both the homosexual
and heterosexual communities. A re-
cent survey of more than 3000 men in
Andhra Pradesh found that over half of
all anal sex acts between MSM were
unprotected; in addition, almost half of
the MSM were married, and more than
half had had sex with a woman within
the previous 3 months (and most of
these encounters were unprotected).2,3

MSM in India represent a hard-to-
service group, as the stigma of homo-
sexuality and the responsibilities of
marriage make disclosure difficult. 

The effective interventions proposed
by Arora and colleagues1 are essential to
slow the rate of infections. Accomplish-
ing this goal will require countrywide
recognition of the HIV epidemic, sex
education (both within and outside
the classroom) and access to free volun-
tary counselling and testing, all of
which must reach commercial sex
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