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1. Introduction

It is possible to conduct research on the
accuracy of diagnostic tests or techniques. For
example, a series of specimen might be shown
to two different doctors, each asked to say
whether the specimen indicated tumour, and
the results compared. Such a study measures
the 'reliability’ of a test, that is, whether it
gives similar results under different condi-
tions. Usually, the results of a test are
compared with a ‘gold standard’ and such a
study is called ‘validity’ study. For the accu-
racy of diagnostic tests or techniques, establi—
shing validity and reliability may be one of
the most important prerequisites. If a test is
not reliable, it cannot be valid; it must be both
reliable and valid to be of benefit".

Eight-Constitution Medicine (ECM) was
first introduced by Dr. Dowon Kuon in 1965 2,
According to the ECM theory, the inherent
imbalance of the organ functions results in
specific characteristics in physiology, appea—
rance, personality and diathesis, but is rega-
rded as a natural and healthy status. This
healthy imbalance, or individual difference, is
classified into 8 types and called 8 constitu—
tions. Under continuous unfavourable mental
or physical conditions, however, the mutual
controls among various organs are gradually
deteriorated until the strongest organ of each
constitution becomes hyperactive and the
weakest organ relatively less active, thus cre-
ating an overbalanced status. ECM acupunc-
ture treatments seek to identify constitution

and restore overbalanced state to its inherent,

healthy imbalanced state. As with other treat-
ments in traditional Korean Medicine, treat-
ment within ECM focuses not on the symp-
toms but rather on the causes of disease®.

To evaluate the effect of ECM acupunc-
ture treatment, it would be the very first step
to establish reliability of its diagnosis, i.e. wh-
ether ECM practitioners determine the consti-
tution consistently. There arise two research
questions; (1) does an ECM practitioner have
the same diagnostic result on a single patient
when he/she repeats diagnostic procedures?
and (2) do the ECM practitioners agree with
each other on the diagnostic results when
they see the same patient? The first question
is about intra-rater (intraobserver) reliability
or test-retest reliability, i.e. the same observer
rates the same patients multiple times and the
results are correlated, in this case, the same.
The second refers to inter-rater (interobser-
ver) reliability. These are common issues in
clinical assessment and ECM diagnosis should
be examined on them?.

Despite the significance of reliability of
diagnosis, there has been little research on
ECM pulse diagnosis. Although the role of
pulse diagnosis in determining ECM consti~
tutions is pivotal, we do not have sufficient
evidence to support its reliability and thus
validity. Therefore, we aimed at testing inter—
and intra-rater reliability of pulse diagnosis in
ECM.
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II. Materials and Methods

A. Inter-rater reliability test

The study was conducted at one Korean
Medicine Clinic in Seoul. Thirty-one healthy
college students (M:F=21:17, mean age 23.8,
range 19-33 yr) participated in the study and
written informed consents were obtained.
Subjects were told not to smoke or drink a
day before the examination. Two Korean Me-
dicine Doctors (diagnostician A and B) practi-
sing ECM for over three years determined pa—
rticipants’ constitutional types based on pulse
diagnoses. We designed two rows of random
numbers so that the participants given his/her
own number would be randomly allocated to
each diagnostician without overlapping. All
subjects were diagnosed by each diagnostician
at least once. Diagnostician A and B made
pulse diagnoses for participants who were
randomly chosen for each diagnostician using
random number table, and reported how much
they were sure about their diagnosis, on a
numeric rating scale (NRS; 0, 0-25% of confi-
dence; 1, 25-50% of confidence; 2, 50-75% of
confidence; 3, 75-100% of confidence). To
ensure blinding, diagnostician A and B, with a
patch over the eyes, waited for a participant
to come in each room. The participant comes
in and lies down in bed, an assistant covers
the participant with white cotton sheet from
head to toe but the arms outside for pulse to
be taken. When the participant is ready, the
assistant allows the diagnostician to take off
the eye patch and start pulse diagnosis. After

making pulse diagnosis and writing down the
result, the diagnostician again wears the eye
patch and waits till the next participant is

ready to be examined.

B. Intra-rater reliability test

Five participants who were randomly
chosen from 31 volunteers by selecting the
first 5 numbers in a random number table
were examined three times again in random
order by each diagnostician. One participant
was examined twice by technical error. All
procedures were the same as those described

in the inter-rater reliability test.

C. Statistical analysis

For inter-rater reliability, agreement and
kappa (¢ ) value were determined. Agreement
is the proportion of times that two diagnostic—
lans give the same constitutional type. Kappa
is the proportion of agreement achieved that is
greater than that expected by chance. It varies
between 0 and 1, where 0 represents chance
agreement and 1 represents perfect reliabi—
litys).

To determine association between diag-
nostician’s confidence and inter-rater agree-
ment, x % test was used; when the diagnos-
tician marked 2 or 3 on an NRS, it was con-
sidered ’confident’ and if marked O or 1, 'not
confident’. The results were divided into 'ag-
reed” when the two diagnosticians had the
same constitution for one participant or ‘disa-
greed” when they had a different consti-
tutional type for the same participant.
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Table 1. Inter-rater Agreement

A B| Chol Hep Gas Pan Col Pul Ves Ren riaa]dfigimagﬁ,rg Total
Chol 1 1 3 5
Hep 4 4 2 10
Gas
Pan 2 1 1| 1 5
Col 2 4 3 1 1 11
Pul 2 1 2 5
Ves 1 2
Ren 1 1

Radial art<_ary 3 3
malformation
Total 1 9 4 11 6 4 4 3 42

A, diagnostician A; B, diagnostician B; Chol, Cholecystonia (Mokeum constitution); Hep, Hepatonia

(Mokyang constitution); Gas,

Gastrotonia (Toeum constitution);

Pan, Pancreotonia (Toeyang

constitution); Col, Colonotonia {(Geumeum constitution); Pul, Pulmotonia (Geumyang constitution);
Ves, Vesicotonia (Sooeum constitution); Ren, Renotonia (Sooyang constitution). Agreement was

35.7% and ¢ value was 0.232.

For intra-rater reliability, within-rater

agreement was calculated.

. Results

A. Inter-rater reliability

Each determined

constitutional type of 31 participants; once for

diagnostician

25 participants, twice for one participant, and
three times for 5 participants, hence 42 times
inter-rater
study
15 times agreed out of 42

in total. There was a poor
agreement between the two
diagnosticians,
times (Table 1). Agreement was 35.7% and «
value was 0.232.

For the two diagnosticians, no one had a
significant correlation between their confiden—

ce about the result and agreement with the

other diagnostician; P=0.488 for diagnostician
A, P=0.177 for diagnostician B, x > test. We
then analysed the ‘agreed’ and ’disagreed’ re-
sults separately with a cut-off point of 5096
for confidence. When the results between the
two diagnosticians were the same (n=12), both
of them were more than 50% sure about their
diagnosis (n=11); diagnostician A was more
than 50% sure about his results for all cases
(n=12) and diagnostician B was so for 11
cases. As diagnostician A missed confidence
data for one case, we had a total 26 cases of
disagreement. When the results disagreed
(n=26), on the contrary, both of them were
more than 509 sure about their diagnosis in
only 16 cases. For 2 cases, they were less
than 50% confident about their diagnosis;
while diagnostician A was more than 50%

sure about his results for 22 cases and less
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Table 2. Intra-rater Agreement

Diagnostician A

Diagnostician B

Participant No.

Times for the same result /

No. of diagnoses made

(agreement, %)

Times for the same result /
No. of diagnoses made
(agreement, %)

3/3 (100%)
2/2 (100%)
3/3 (100%)
3/3 (100%)
2/3 (67%)
2/3 (67%)

SO s W N -

3/3 (100%)
0/2 (0%)
3/3 (100%)
2/3 (67%)
2/3 (67%)
2/3 (67%)

Mean agreement was 89% for diagnostician A and 66.83% for diagnostician B.

than 50% so for 4 cases, diagnostician B had
18 cases with over 50% of confidence and 8
cases with less than 509 confidence. For none
of 27 cases were the two diagnosticians sure
about their decision with more than 75% of

confidence.

B. Intra-rater reliability

Diagnostician A and B made diagnoses
more than one time for 6 participants, three
times for b participants each and twice for one
participant. Diagnostician A had a complete
agreement (100%) for 4 participants and 67%
agreement for two participants. Diagnostician
B had a complete agreement for two particip—
ants, 67% agreement for three participants.
For one participant who was diagnosed twice,
two different constitutional type diagnoses
were made, resulting no agreement (0%). Me-
an agreement was 89% for diagnostician A
and 66.83% for diagnostician B (Table 2).
Compared with diagnostician B, diagnostician
A had a better intra-rater reliability and see-

mingly more confidence for his diagnostic

results. No formal statistics were done due to
a small number of cases and missing data on

confidence.

IV. Discussion

The findings of this study suggest that
there exist poor inter-rater reliability in ECM
pulse diagnosis. Although intra-rater reliabi-
lity was good, small sample size limits its
meaningful interpretation.

The results, however, should be analys~
ed in consideration of several aspects. First of
all, pulse diagnosis may require practitioners’
high concentration and changed settings and
other confounders such as presence of assis—
tant and stress from being tested could have
hampered their capability to perform as usual.
Although pulse diagnosis plays a crucial role
in ECM diagnosis, other information from qu-
estioning the patients and even response from
ECM acupuncture should be integrated to fi-
nally determine the constitutional types. The-

refore, determining the ECM constitutions on-
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ly by pulse diagnosis and comparing the re-
sults to assess the reliability of ECM diag-
nosis can be open to criticism. As it is a pilot
and probably the first study to assess the
reliability of pulse diagnosis of ECM in an
objective, blinded manner, further studies ass-
essing the whole diagnostic method or system
of ECM are warranted to truly determine the
reliability of ECM diagnosis.

Secondly, regarding the inter-rater re-
liability or agreement of ECM pulse diagnosis,
we applied « value. The simplest approach to
assessing agreement is simply to see how
many exact agreements are observed, which
here is 15 times out of 42 times. There is thus
agreement for 15/42 = 0.357 (35.7%) of the
ECM constitutions.
esses of this simple calculation; firstly, it tak-

There exist two weakn—

es no account of where in the table the agree-
ment was, and secondly, we would expect so-
me agreement between the diagnosticians by
chance even if they were guessing. We can
get a more reasonable answer by considering
the agreement in excess of the amount of ag-
reement that we would expect by chance, that
is, k value®. It has a maximum of 1.00 when
agreement is perfect, a value of zero indicates
no agreement better than chance, and negative
values show worse than chance agreement,
which is unlikely in this context. Here in this
study, the «# value was 0.232 which can be
interpreted as fair according to Landis et al”
(Table 3). In practice, any value of ¥ much
below 0.5 will indicate poor agreement®. Ho-

wever, we contend that the degree of accep-

table agreement must depend on circumstan-
ces. There are at least 8 variables, i.e. 8 cons—
titutional types, and in this study 9 variables
including radial artery malformation were an-
alysed. Hence, the ¢ value should be lower
than other usual diagnostic tests and head-to—
head comparison of ¥ value might be misle~
ading. Kappa value of 0232 which was rated
as fair in this study may be more than fair if
the number of variables analysed, which is
relatively large in this case, are appropriately
weighted.

Table 3. Interpretation of ¢« Value (Landis et

al,, 1977)
Value of « Strength of agreement
< 0.20 Poor
0.21-0.40 Fair
0.41-0.60 Moderate
0.61-0.80 Good
0.81-1.00 Very good

Thirdly, one can argue that the partici-
pating diagnosticians may not represent ECM
practitioners. Although intra-rater agreement
was good reaching 67% to 100% for diagno-
stician A, diagnostician B had a wider range
of agreement, from 0% to 100%. Variability
between diagnosticians should be due to mul-
tiple factors, e.g. duration of ECM training
and practice. Some constitutional types may
be easier to detect by pulse diagnosis than the
others, or there may exist a specific constitu-
tional type which is hard to discriminate from
another specific type. One diagnostician would

find one constitution easier to determine while
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another diagnostician finds it difficult. Lack of
'gold standard’ also limits assessment of val—-
idity of this diagnostic technique.

Regarding the association between de-
gree of confidence and inter-rater agreement,
it was not possible to find any association be-
tween degree of confidence and inter-rater
agreement, probably owing to the small sam—
ple size. However, when the agreements and
disagreements are analysed separately, it tak-
es on a rather different picture. The more
confident the diagnostician is about the result,
the more inter-rater agreements he seems to
reach. This seems to be in accordance with a
homeopathy trial where homeopaths were co-
nfident about the chosen similimum a signi-
ficant difference was observed in favour of
the homeopathic treated group over placebog).
More research on the association between de-
gree of confidence and inter-rater agreement
is needed.

Future studies on this topic may extend
investigations to associations between inter—
rater reliability and other sociodemographic
and health-related variables such as occupa-
tion, smoking, drinking, body mass index, and
blood pressure. It should be born in mind,
however, that establishing inter- and intra—
rater reliability of ECM diagnosis is of the

utmost importance.

V. Conclusion

This pilot study suggests that there is a
poor inter-rater agreement in ECM pulse

diagnosis and intra-rater reliability varies

among diagnosticians. It seems that degree of
confidence is related with inter-rater agree-
ment. Due to a small sample size and other li-
mitations, more appropriately designed studies

on this topic are warranted.
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