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Abstract

Objective: To investigate whether a training process that focused on a questionnaire-based diagnosis in Tra-
ditional Chinese Medicine (TCM), and developing diagnostic consensus, would improve the agreement of TCM
diagnoses among 10 TCM practitioners evaluating patients with temporomandibular joint disorder (TM]D).
Design and setting: Evaluation of a diagnostic training program at the Department of Family and Community
Medicine, University of Arizona, Tucson Arizona, and the Oregon College of Oriental Medicine, Portland,
Oregon.

Subjects: Screened participants for a study of TCM for TMJD.

Practitioners: Ten (10) licensed acupuncturists with a minimum of 5 years licensure and education in Chinese
herbs.

Methods: A training session using a questionnaire-based diagnostic form was conducted, followed by waves of
diagnostic sessions. Between sessions, practitioners discussed the results of the previous round of participants
with a focus on reducing variability in primary diagnosis and severity rating of each diagnosis: 3 waves of
5 patients were assessed by 4 practitioner pairs for a total of 120 diagnoses. At 18 months, practitioners com-
pleted a recalibration exercise with a similar format with a total of 32 diagnoses. These diagnoses were then
examined with respect to the rate of agreement among the 10 practitioners using inter-rater correlations and
kappas.

Results: The inter-rater correlation with respect to the TCM diagnoses among the 10 practitioners increased from
0.112 to 0.618 with training. Statistically significant improvements were found between the baseline and 18
month exercises (p < 0.01).

Conclusions: Inter-rater reliability of TCM diagnosis may be improved through a training process and a
questionnaire-based diagnosis process. The improvements varied by diagnosis, with the greatest congruence
among primary and more severe diagnoses. Future TCM studies should consider including calibration training
to improve the validity of results.

Introduction Too often this is where complementary and alternative
medicine (CAM) research encounters problems. For example,
there have been several recent studies of the effectiveness of
a single acupuncture point for the treatment of complex

biomedical conditions.’*? It is never the case that a trained

WHOLE SYSTEMS RESEARCH is theoretically congruent
with the medicine being investigated.'™® It can examine
the smallest portion of a medicine—does a treatment work for

a specific symptom in a population—or the broadest research
questions, such as examining the role of Traditional Chinese
Medicine (TCM) within the biomedical system in the United
States. However, each of these questions must take into
account the theoretical underpinnings of the modality under
investigation to be considered whole systems.

TCM practitioner would use the same treatment for all pa-
tients with these conditions, nor would they use a single
point. From the perspective of the TCM practitioner, this
does not make theoretical sense.">'* An example from bio-
medicine illustrates the problem. In many Chinese hospitals,
patients ask antibiotics for all sorts of conditions. Researchers
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would conclude that antibiotics do not work if they studied
them for flu or earaches without understanding that these
conditions can have multiple causes. Whole systems research
attempts to address this theoretical mistake, by remaining
attuned to the theoretical basis of each system.

As CAM studies move towards a whole systems ap-
proach, the role of diagnosis within the system being inves-
tigated becomes increasingly important. The difficulty within
TCM is that the existing studies have shown poor repro-
ducibility between practitioners.'>™"” This should not be used
to cast doubt about the validity and/or role of diagnosis
within TCM. Biomedical diagnoses suffer from similar dif-
ficulties,'®2 as do psychological diagnoses.*"*

The current study investigated whether practitioners could
be trained to diagnose with greater inter-rater reliability. This
is an important methodological step toward investigating
whether TCM diagnosis is an important part of the success
or failure of the TCM treatment patients receive.

Ten (10) TCM practitioners were participating in a larger
whole systems study of TCM treatments for temporoman-
dibular joint disorder (TMJD) in Tucson, Arizona, and Port-
land, Oregon. At each site there were 4 treating TCM
practitioners and 1 expert diagnosing TCM practitioner. The
study protocol called for a diagnosis at initial recruitment and
one year later by a diagnosing TCM practitioner not involved
in treatment, and at every TCM treatment by the treating
practitioner. In order to prepare for the study, all TCM prac-
titioners from Tucson and Portland participated in a joint
calibration session in Tucson prior to study start, and then
participated in local recalibration exercises 18 months later.

Materials and Methods

For the purposes of this study, calibration refers to the pro-
cess of moving the practitioners toward the same TCM diag-
nosis when interviewing the same patient. Recalibration was a
follow-up exercise in which we completed a second round of
patient interviews to estimate reliability among practitioners. If
any drift in diagnostic styles occurred, a similar training cycle
would be implemented. Reliability, however, is a separate
concept and refers to the consistency of two or more practi-
tioners producing the same diagnosis for the same patient.

In a previous study, 10 TCM practitioners diagnosed par-
ticipants using an open-ended questionnaire designed to
cover the major distinguishing factors of diagnoses found in
TMJD patients.”® The questionnaire allows for multiple di-
agnostic outcomes, reflecting common practice among TCM
practitioners. The form was designed to follow the usual TCM
diagnostic interview process, beginning with the chief com-
plaint and then identifying the key components of the TCM 10
Questions. The tongue, pulse, and observations are recorded,
followed by the organs most affected. At the end of the form,
19 diagnoses are each given a score of 0 to 10 to indicate their
severity or clinical relevance; space is provided to write in
additional diagnoses. In this way the practitioners are guided
from a broad perspective towards a diagnosis at the end of the
form. Our form was designed to organize the vast amount of
health history and current complaints into a format that
would assist the practitioner to assess and rank the diagnoses.
Figure 1 shows the final page of the diagnostic questionnaire.

Two-and-a-half days were set aside for the initial practi-
tioner calibration. The first half-day focused on familiariza-
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tion with the questionnaire-based diagnostic form, the study
population (noting common diagnoses and presentations
from the previous study23), and the treatment protocol.
There were also discussions about some of the key charac-
teristics that practitioners use to distinguish among diag-
noses, including the overall importance of tongue and pulse
observations.

On the second day, practitioners were paired for the di-
agnostic sessions. Practitioners were paired with each other
in a round robin manner, rotating with each new participant.
A total of 15 participants were interviewed by four pairs of
practitioners for a total of 120 diagnoses. Women and men
were recruited in Tucson by newspaper advertisements and
flyers at local medical offices. The participants’ complaints
ranged from healthy to complex cases with multiple chronic
diseases.

For each session, one practitioner would lead the inter-
view while the other would simply take notes on the inquiry.
After the lead interviewer exhausted the inquiry portion of
the diagnosis, the second practitioner would ask any addi-
tional questions which were felt to be necessary to clarify the
diagnosis. Then both practitioners would assess pulse and
tongue individually. Finally, they would review their own
notes and score the diagnoses. The practitioners were not
allowed to discuss the case until the process was finished.
After each patient was interviewed, questionnaires with di-
agnosis scores were returned to one of the authors, who
data-entered them immediately for subsequent real-time re-
view.

Between waves of participants, the entered scores were
shown to the whole group of practitioners, with practitioners
able to see their own scoring in relation to all the others.
Practitioners, led by the first author, discussed any outlying
diagnoses or severity scores. These discussions were in-
tended to help the practitioners develop convergence on
future diagnoses as well as on the meaning of the severity
scores.

A similar process was completed 18 months later at both
sites to evaluate how well the training was maintained. The
recalibration took place in three sessions: with practitioners
in Tucson, practitioners in Portland, and 2 diagnosticians. All
interviews happened in pairs as in the calibration exercise,
with partners rotating among each other, and within pairs
switching the lead interviewer. After two diagnostic sessions,
practitioners reviewed the outcomes. Participants who were
being diagnosed had TMJD signs or symptoms but had not
yet received a diagnosis of TM]D.

The diagnosticians also had an additional exercise in
which they each made diagnostic scores based only on di-
agnostic questionnaires already completed by practitioners
on study participants. This was done to begin to understand
whether the information that is captured by the form is ad-
equate for diagnosis and, if not, what additional information
is needed. They reviewed the data collected from 11 ques-
tionnaires without diagnosis to determine if the form con-
tained enough information from which to make a diagnosis.

Statistical analysis
The main analysis uses the Fleiss’ kappa statistic,”* a mea-

sure for assessing the chance-corrected agreement between a
set number of raters when assigning categorical ratings to a
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Diagnosis:
1. Liver Qi Constraint
0 1 2 3 4 5 6 7 8 10
2. Liver Blood Xu
0 1 2 3 4 5 6 7 8 10
3. LiverYin Xu
0 1 2 3 4 5 6 7 8 10
4. Liver Wind
0 1 2 3 4 5 6 7 8 10
5. Liver Yang Rising
0 1 2 3 4 5 6 7 8 10
6. Liver Heat Liver Fire Blazing
0 1 2 3 4 5 0O 6 7 8 10
7. Qi and Blood Stagnation
0 1 2 3 4 5 6 7 8 10
8. Heart Xu: Yin / Blood / Qi / Yang

(Circle one. If more than one enter in Other)
0 1 2 3 4 5 6 7 8 10
9. Spleen Qi Xu
0 1 2 3 4 5 6 7 8 10
10. Spleen Damp
0 1 2 3 4 5 6 7 8 10
11. Kidney Yang Xu
0 1 2 3 4 5 6 7 8 10
12. Kidney Qi Xu
0 1 2 3 4 5 6 7 8 10
13. Kidney Yin Xu
0 1 2 3 4 5 6 7 8 10
14. Kidney Jing Xu
0 1 2 3 4 5 6 7 8 10
15. Damp Heat Retention
0 1 2 3 4 5 6 7 8 10
16. Wind-cold invasion
0 1 2 3 4 5 6 7 8 10
17. Other:
0 1 2 3 4 5 6 7 8 10
18. Other:
0 1 2 3 4 5 6 7 8 10

FIG. 1. Scaled diagnoses in diagnostic questionnaire.
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number of items,*** providing overall agreement by wave of
participants. Fleiss” kappa, unlike the more familiar Cohen
kappa, is appropriate when there are multiple raters. This is
the most conservative approach; however, this methodology
does not reflect the realities of the TCM diagnostic system.
Most participants had multiple diagnoses; only one prac-
titioner diagnosed a participant as having a single diagnosis
in the calibration exercise. Further, within the field of TCM
diagnostic classifications, a natural progression of disease is
observed. For example, one practitioner might feel that a
participant has severe Liver Blood Xu while the next might
diagnose the participant as having Liver Yin Xu. In TCM,
Blood Xu leads to Yin Xu and Qi Xu leads to Yang Xu.
Therefore, a second kappa, called whole systems kappa for
clarity, was calculated; this counted agreement as including
both those patients whose top two diagnoses were the same,
and those whose diagnoses differed only based on disease
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progression, as described above. This analysis counted those
cases in which the practitioners agreed on the top two di-
agnoses but disagreed on which was the most severe as
agreement. Cases where the practitioners identified the same
organ but differed on the substance (e.g., Liver Blood Xu and
Liver Yin Xu) were considered in agreement. Likewise, Heart
Blood Xu and Heart Yin Xu; Heart Qi Xu and Heart Yang Xu;
and Kidney Qi Xu and Kidney Yang Xu were considered
to be in agreement. This effectively reduced the number of
diagnoses present by four.

Finally, intraclass correlation, using a two-way mixed ef-
fects model in which practitioner effects are random and
diagnosis effects are fixed, was used to compare agreement
on the most common diagnoses. Only those cases where
practitioners diagnosed the participants with the same pri-
mary diagnosis (the diagnosis with the highest severity
rating) were considered as matching.

TABLE 1. TCM DiaGNos1s IN CALIBRATION STUDY AND CURRENT TCM rorR TMD StupYy POPULATION

Calibration population (N =82)

TCM for TMD Study population (n=168)

N Average severity N Average severity
Diagnoses Percent StDev Range Percent StDev Range
Liver Qi Constraint 72 4.6 1-10 146 5.0 1-9
87.8% 1.9 86.4% 2.0
Qi & Blood Stagnation 58 4.7 1-9 138 5.6 2-9
70.7% 1.7 81.7% 1.6
Spleen Qi Xu 55 3.6 1-8 107 3.6 1-7
67.1% 1.6 63.3% 1.5
Liver Blood Xu 20 2.8 1-6 67 3.4 1-7
24.4% 1.3 39.6% 1.5
Kidney Yin Xu 33 3.2 1-10 66 29 1-8
40.2% 1.8 39.1% 1.5
Kidney Qi Xu 23 2.7 1-8 62 2.7 1-8
28.0% 1.7 36.7% 1.3
Liver Yin Xu 24 3.0 1-6 44 3.0 1-6
29.3% 14 26.0% 14
Liver Heat 24 3.2 1-9 38 3.0 1-6
29.3% 1.8 22.5% 14
Heart Yin Xu 15 3.4 2-5 34 3.0 1-6
18.3% 0.8 20.1% 1.2
Kidney Yang Xu 14 2.3 1-5 33 2.2 1-5
17.1% 1.2 19.5% 1.1
Kidney Jing Xu 2 45 4-5 31 2.2 1-6
2.4% 0.7 18.3% 14
Spleen Damp 12 3.6 1-7 29 3.0 1-7
14.6% 2.1 17.2% 1.5
Heart Blood Xu 5 4.2 3-5 18 3.8 2-8
6.1% 0.8 10.7% 1.5
Liver Wind 5 3.2 1-6 14 3.2 1-6
6.1% 19 8.3% 1.8
Liver Yang Rising 7 4.4 1-8 11 3.5 2-5
8.5% 2.6 6.5% 1.1
Heart Qi Xu 10 3.7 2-5 6 2.7 2-3
12.2% 1.2 3.6% 0.5
Damp Heat Retention 5 3.2 1-5 4 3.5 2-5
6.1% 1.8 2.4% 1.3
Wind—Cold Invasion 0 0.0 0 1 3.0 3-3
0.0% 0.0 0.6% 0.0
Heart Yang Xu 3 3.3 34 0 0.0 0-0
3.7% 0.6 0.0% 0.0

TCM, Traditional Chinese Medicine; TMD, temporomandibular joint disorder; StDev, standard deviation.
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TABLE 2. INTRA-RATER CORRELATION AND FLEISs” KaprrA BY D1aGNOSsIS

707

Calibration Kappa

Recalibration Tucson

Recalibration Portland

Wave 1 Wave 2 Wave 3 Kappa Overall Kappa Overall
Fleiss’ kappa overall 0.112+0.208 0.149+£0.206  0.318 £0.208 0.618 £0.103 0.576 +£0.189
agreement
Whole systems Fleiss’ 0.231+0.224 0.276+0.218  0.606 £0.224 0.688 £0.98 0.602£0.161
kappa overall agreement
Inter-rater correlation
Liver Qi Stagnation 0.1394+0.220 0.444+0.224 0.565+0.218 1.000+0 1.000+0
Qi and Blood Stagnation ~ 0.681+£0.222  0.798+0.224  1.000+0.224 0.258 £0.023 0.632+0.343
Liver Blood Xu 047940212 0.028+0.203  0.306+0.203 0.258 +0.331 0.632 +0.343
Liver Yin Xu 0.583+0.224 0.596+0.224  0.61540.206 0.000+0.354 0.467 £0.187
Liver Fire 0.231+0.206  0.692+0.213  0.643 4+0.209 N a

AInsufficient cases to calculate.
All figures are mean =+ standard error.

Results

In the calibration exercises, all diagnoses were present
except Wind-Cold Invasion (Table 1). The frequencies of the
diagnoses were similar between the main study and the cali-
bration participants. Qi and Blood Stagnation and Liver Qi
Stagnation were the most severe and most frequent diagnoses
when mentioned, whereas Kidney Jing Xu and Liver Yang
Rising were very infrequent but very severe when present.

Using the primary diagnosis only analysis, Fleiss” kappa
combined over all three waves of the initial calibration ex-
ercise was 0.287 (p < 0.05). The kappa for each of the three
waves of patients was 0.112, 0.149, and 0.318, showing im-
provement during the calibration exercise. Landis and
Koch®® have suggested that kappas between 0.10 and 0.20
have slight agreement, 0.21 through 0.40 have fair agree-
ment, 0.41 through 0.60 have moderate agreement, 0.61
through 0.81 have substantial agreement, and 0.81 though
1.00 have almost perfect agreement. It is also in the nature of
kappas that fewer categories create higher kappas. The re-
calibration exercise 18 months later resulted in overall Fleiss’
kappa of 0.576 and 0.618 in Tucson and Portland, respec-
tively. The differences between the original exercise and the
follow-up were significant at both sites (p < 0.01).

Using the kappa of the whole systems approach, agreement
was higher over all waves. This may be due to fewer cate-
gories. The differences between the two methodologies were
not statistically significant but they all trended in the expected
direction. The kappa for the initial total calibration exercise
was 0.368 (data not shown) and the follow-up exercises were
significantly improved at both sites (p < 0.01) (Table 2).

Five diagnoses were sufficiently prevalent in the original
calibration population over each of the three waves to cal-
culate the inter-rater correlation. The inter-rater correlations
show improvement in agreement across all three waves for
Liver Qi Stagnation and Qi and Blood Stagnation, where
there were enough diagnoses to calculate the statistic. There
was an average agreement of 65%, with the highest agree-
ment in the Liver Qi Stagnation diagnosis.

Discussion

In general, this study demonstrated that the inter-rater
reliability of TCM diagnoses can be improved through cali-

bration exercises. The original calibration exercise showed
better agreement in the second and third waves of partici-
pants than the first, after the practitioners gained familiarity
with the forms and the diagnostic styles of their colleagues.
The agreement further improved at the recalibration exercise,
held 18 months later, after the practitioners had considerable
experience both with the participants who had TMJD and
with the diagnosis and recording process. In all of the exer-
cises, it was much more difficult to achieve agreement in the
diagnosis of healthy patients, as their symptom complex is
much more subtle.

In the initial kappa analysis and the inter-rater correlations,
diagnoses that are related caused disagreement between
practitioners. For example, many participants had Liver Qi
Stagnation and Spleen Qi Deficiency or Liver Attacking the
Spleen. For these diagnoses, practitioners often disagreed on
whether the Liver Qi Stagnation or Spleen Qi Deficiency was
the primary diagnosis. In these cases, agreement could be
considered higher than reported as the treatment principle is
the same in either case: soothe the Liver and support the
Spleen gi. In treatment, one has to decide which needs more
support and focus the treatment towards bringing balance
between these organs. Likewise, the common progression of
disease in TCM is from Blood Deficiency to Yin Deficiency. A
number of practitioners identified patients as being further
progressed in the disease cycle, which caused an under-
reporting of agreement. One can see that a methodology of
reporting diagnostic agreement that does not take into ac-
count the underlying principles of TCM causes suppressed
reporting of agreement among practitioners. In our calibra-
tion exercise, counting these as matching diagnoses allowed
the overall agreement to rise from 0.287 to 0.368. While the
differences were not statistically significant, in all cases the
reported agreement rose when taking account of the nature of
TCM diagnosis.

In general there was higher agreement for those diagnoses
that were more prevalent in the exercise. As Liver Qi Stag-
nation and Qi and Blood Stagnation were the two most
common diagnoses in the study, practitioners had plenty of
practice identifying these cases. Less common diagnoses
such as Liver Blood Deficiency and Liver Yin Deficiency did
not show the same improvements. In future studies, it may
be important to balance the calibration patient population by
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TCM diagnosis in order to get sufficient practice with each
diagnosis.

While the form was tested for face validity in qualitative
interviews, the portion of the form used for the practitioners
to take notes during the interview process was modified dur-
ing the original calibration exercise. As practitioners gained
more facility with the document, there were places where the
form did not match the interview style used by practitioners.
Therefore some of the increased agreement may have been
from a better questionnaire-guided process. Because the point
of the calibration exercise was to solve these problems, this is
considered a benefit of the process. The data collection portion
of the form never changed throughout the process and thus
there was no effect of the form changes on the statistical
analysis.

The discussion that happened between waves was an
important learning tool for the practitioners and helped them
reach consensus on key indicators of each diagnosis while
orienting the practitioners towards the scale other practi-
tioners were using. By completing this exercise, practitioners
modified the severity score of each diagnosis and agreed
upon key determinants of each diagnosis.

Conclusions

Our findings demonstrated that inter-rater reliability of
TCM diagnosis can be improved through a training process
and a questionnaire-based diagnosis process.”® Higher levels
of improvement may be obtained by eliminating healthy
participants, pre-screening calibration participant diagnosis
to match the anticipated study population, and providing
additional patients for practitioners to evaluate. As with all
medical systems, the role of diagnosis within TCM is be-
lieved to be vital to the effective application of treatment. In
order to evaluate the effectiveness of whole systems of care
which include diagnosis and tailoring of treatment to indi-
vidual needs, calibration exercises and practitioner training
should be considered critical to model validity in Oriental
medicine and other whole system studies.
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