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Abstract

Background: The diagnostic framework and clinical reasoning process of Chinese medicine are central to the
practice of acupuncture and other related disciplines. There is growing interest in integrating it into clinical
trials of acupuncture and Chinese herbal medicine to guide individualized treatment protocols and evaluate
outcomes. Strategies that enhance diagnostic reliability may contribute to this integration.

Objectives: (1) To evaluate inter-rater reliability among practitioners of Traditional Chinese Medicine (TCM)
when assessing women with dysmenorrhea using a structured assessment questionnaire (Traditional East Asian
Medicine Structure Interview [TEAMSI]-TCM) compared to using a TCM questionnaire from routine clinical
practice, not developed for research purposes (CONTROL); and (2) To evaluate the impact of training in the
use of each approach on reliability.

Design: Thirty-eight acupuncturists were asked to complete assessments of 10 subjects based on the viewing
of a videotape of the initial assessment interview, a picture of the tongue, and a description of the pulse.
Acupuncturists were randomized into one of four groups comparing the use of two questionnaires, TEAMSI-
TCM versus CONTROL, and comparing training in the use of each versus no training.

Analysis: The authors used Cohen’s kappa to estimate agreement on TCM diagnostic categories relevant to
dysmenorrhea between 2 practitioners with respect to questionnaires and training over all 10 patients and all 10
TCM diagnostic categories. For all analyses, the authors estimated kappa values for questionnaire, training, and
experience level. Analysis of variance was used to test agreement among various groupings.

Results: Regardless of the questionnaire used or training, analysis of inter-rater reliability indicated overall
agreement to be low among practitioners (median 0.26). Kappa varied slightly by questionnaire and training,
among 38 practitioners, but the difference was not statistically significant ( p = 0.227 and p = 0.126, respec-
tively).

Conclusions: A structured assessment interview instrument designed for research purposes with or without
training did not significantly improve reliability of TCM diagnosis of dysmenorrhea compared to a commonly
used instrument. Challenges in assessing reliability in TCM remain.
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Introduction

The personalized diagnostic framework and clinical
reasoning process of Chinese medicine (CM)* are central

to the practice of acupuncture and other related disciplines; it
both guides and provides essential information about the
therapeutic intervention. Integrating the Traditional Chinese
Medicine{ (TCM) diagnostic process in clinical studies of
interventions based on TCM may be essential in increasing
ecological validity and may help identify individual patient
differences in response to treatment. Furthermore, delivering
interventions that are individually tailored based on TCM
pattern differentiation, in addition to biomedical diagnoses or
symptoms (e.g., back pain and hypertension), could poten-
tially enhance precision in delivering personalized treatment,
resulting in improved clinical outcomes. The inclusion of a
TCM diagnosis as a feature in clinical trials targeting bio-
medical conditions, however, will require that reliability and
validity of the clinical reasoning process can be established.

Reliability provides an estimation of the precision with
which a diagnosis can be consistently and repeatedly obtained
by different practitioners (inter-rater) under the same condi-
tions or by the same practitioner under different conditions
(intra-rater). Validity refers to the general accuracy of the
diagnostic conclusions and represents the best available ap-
proximation to the right diagnosis.1 Increasingly, rigorous
attempts have been made to evaluate the reliability of the CM
diagnostic framework in the context of clinical research2,3;
methodological issues have limited interpretation of many
of these studies, and other than a few exceptions, overall
agreement has been modest.2–4 Various factors have been
cited to account for the poor reliability found in many of
these studies. Their overarching goal was to address three key
challenges often cited in assessing reliability in TCM: (1)
divergence in the diagnostic reasoning process and recoding
of findings; (2) variations in the level of training and ex-
perience of practitioners; and (3) discrepancy in the infor-
mation given by patients to different providers at different
points in time. The authors designed a prospective ran-
domized controlled trial aimed at assessing whether the use
of a structured instrument developed for research purposes
(to address challenge #1), in combination with training (to
address challenge #2), could increase inter-rater reliability
of the TCM diagnostic process based on recorded interviews
(to address challenge #3). Their aim was not to assess reli-
ability in a naturalistic clinical setting, but rather to explore
innovative methods of increasing reliability in clinical trials
of TCM with the purpose of making better sense of diagnostic
data collected in these studies. This report presents the results
of a prospective randomized controlled trial study designed
specifically to improve reliability for research purposes.

Developing and validating assessment instruments

In a previously published article, the authors described the
process of developing a structured assessment interview for

TCM5 TEAMSI-TCM,{ specifically developed with data
collection in mind. The purpose was to produce a validated
structured interview questionnaire that reflects the clinical
reasoning process of TCM, captures diagnostic data consis-
tently and reliably, and improves inter-rater reliability of
TCM diagnosis. TEAMSI-TCM is a prescriptive instrument
meant to guide clinicians to use the proper indicators, com-
bine them in a systematic manner, and generate conclusions;
it was designed for use in combination with training. The
authors developed this version of TEAMSI-TCM to be used
in dysmenorrhea and related women’s health conditions and
validated and tested it by comparing it to a descriptive
questionnaire commonly used in clinical practice, the NESA
(New England School of Acupuncture at MCPH University)
clinic TCM questionnaire (herein referred to as CONTROL),
which is similar to many questionnaires used by TCM-trained
practitioners. In addition, the authors evaluated the impact of
training on improving reliability and validity.

The Institutional Review Boards of the New England
School of Acupuncture and Harvard Medical School ap-
proved the study. Patients and practitioners signed informed
consent. Clinicians were compensated for their time; pa-
tients received a gift certificate for their participation.

Methods

Licensed clinicians (n = 38) who had practiced TCM style
acupuncture for at least 3 years were recruited from the
greater Boston area to complete a TCM assessment of 10
patients with dysmenorrhea by watching videotaped clinical
interviews. Their 2 · 2 design randomized clinicians to one
of four groups to use one of two assessment questionnaires
and to receiving or not receiving training in the use of the
respective questionnaire (Fig. 1). The number of practi-
tioners (38) provided roughly equal number of assessment
ratings per group; the number of patient assessments (10),
aimed at providing variance of severity and clinical pre-
sentations; numbers were not based on power calculation.

Clinical interviews

Videotaped clinical interviews of 10 patients with self-
reported dysmenorrhea (mean age: 29; mean pain severity
on a numerical rating scale 1–10: 8; n = 7 moderate; n = 3
severe) were performed by an outside senior practitioner
(author R.N.S.) without the use of either questionnaire
(TEAMSI-TCM vs. CONTROL) and were augmented by a
professional picture of the tongue and a record of the pulse
taken at the time of the original assessment. Patients were
recruited from the Boston area through web-based ads using
an online bulletin board (Craigslist) and were first asked to
complete the patient component of the two questionnaires;
first the CONTROL followed by TEAMSI-TCM.

Training

Practitioners were provided an overview of the project
and were trained in the use of their assigned questionnaire,

*The term CM is used here to include any discipline derived

from the basic body of knowledge of CM.
{TCM refers specifically to the style of diagnosis and treatment

based on Eight Principle Pattern Differentiation model.

{The term Traditional East Asian Medicine (TEAM) replaces

the term Oriental medicine. TEAMSI-TCM stands for Traditional

East Asian Medicine Structure Interview, based on TCM.
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TEAMSI-TCM or CONTROL. Training in the TEAMSI-
TCM arm lasted 8 h to familiarize practitioners with the use
of this new questionnaire and to practice a structured in-
terview process guided by the TEAMSI-TCM user’s man-
ual. The training session in the use of the CONTROL lasted
2 h. Both groups received training on how to use previ-
ously collected data (videotaped assessments, tongue and
pulse), to consistently complete their assigned question-
naire. Practitioners were instructed to refrain from discussing
the assessments with other participating practitioners to
minimize discussion led agreement.

Testing

The clinical testing took place over two separate days and
required *14 h. Groups of 3–10 practitioners ranging in
clinical experience (average years of experience given in
parentheses) watched 10 individual patient videos (45–
60 min each) and were given time to complete a clinical
evaluation of each patient (30–60 min) using the question-
naire assigned to them: (a) TEAMSI with training (14.6
years); (b) TEAMSI, no training (7.1 years); (c) NESA with
training (6.5 years); and (d) NESA, no training (12.3 years),
Figure 1. To guard against fatigue, practitioner participants
took regular breaks, and refreshments were provided. Qua-
litative interviews and surveys were conducted with the
practitioners who participated in the study to assess face and
content validity of the questionnaires and ecological validity
of the testing processes (Conboy L, Schnyer R, Shaw J,
McCallister A. Qualitative assessment of a reliability and
validity testing in Traditional Chinese Medicine. Manuscript
in preparation.). Two separate sets of packages were pre-
pared for each individual patient with the corresponding
TEAMSI or CONTROL questionnaires, including tongue
and pulse information.

Testing day 1. After viewing all videos clinicians were
asked to (1) provide in order of priority their own set of TCM
diagnostic categories or patterns for each patient (without
being prompted to select from a list); (2) state their own final

TCM assessment (combination of patterns); and (3) present
the treatment principles indicated to address each pattern. The
authors first collected a practitioner generated set of TCM
patterns because the authors wanted to capture naturalistically
the clinical findings of each practitioner, independent of ex-
posure to structured pattern differentiation in the data col-
lection forms (Supplementary Appendix SA1).

Testing day 2. After viewing all videos and completing
their own selection of TCM patterns for each patient,
practitioners were asked to: (1) go back and review the
materials for each patient (not including their own TCM
assessment); and (2) using a structured ‘‘pattern differenti-
ation form’’ (Supplementary Appendix SA1), select from a
list of 10 basic patterns those presented by each patient.
Their team selected these patterns from three CM text-
books6–8 and identified them as being consistently and
commonly encountered in dysmenorrhea (Table 1). This
‘‘Pattern Differentiation Form’’ (Supplementary Appendix
SA1) provided a common framework on which to assess
reliability and validity of TCM ‘‘diagnosis’’ across all
groups independent of questionnaire (TEAMSI-TCM ques-
tionnaire or CONTROL questionnaire) or training. This
structured data collection form allowed us to standardize the
names of the patterns to address divergence in the recoding
of findings (challenge #1). Given the multiple translations of
CM terms (e.g., vacuity vs. deficiency), the authors wanted
to standardize nomenclature to avoid confusion. Further-
more, the authors wanted to avoid assuming absence of

FIG. 1. Study design.

Table 1. Dysmenorrhea (Simple) Patterns

Repletion Vacuity

1. Qi stagnation 7. Qi vacuity
2. Blood stasis 8. Blood vacuity
3. Stagnation transforming into fire 9. Yang vacuity
4. Accumulation of cold 10. Yin vacuity
5. Accumulation of cold dampness
6. Damp heat
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patterns presence if they were not endorsed and capture the
rationale used by practitioners to endorse the presence of a
specific pattern.

Assessing reliability and validity of TCM ‘‘diagnoses’’

To arrive at their final selection in the ‘‘pattern differentia-
tion’’ form, clinicians were asked to complete a TCM assess-
ment for each patient by: (1) indicating the pattern’s presence
(1 = present, 0 = absent) and to state the rationale for this se-
lection (i.e., etiology, tongue, pulse, and so on); (2) indicating
if each specific pattern was the ‘‘primary’’ pattern; and (3)
rating on a 1–10 numerical analog scale (1 = minimally,
10 = absolutely) how much each pattern characterized this
particular patient’s clinical presentation (clinical relevance).

Reliability and validity (Conboy L, Schnyer R, Shaw J,
McCallister A. Manuscript in preparation.) were assessed on
the final TCM ‘‘diagnosis’’ (i.e., the pattern’s presence)
only. Their first aim was to assess inter-rater reliability, the
degree of agreement between practitioners on the TCM pat-
tern differentiation when assessing the same patient. In this
particular study the authors wanted to assess inter-rater re-
liability among a broad spectrum of TCM trained practi-
tioners in a limited number of patients (i.e., women with
dysmenorrhea). Their secondary aims were to evaluate
inter-rater reliability of TCM patterns in dysmenorrhea
when using a systematically developed assessment instru-
ment (TEAMSI-TCM) and to evaluate if training—on how to
use this instrument—affected reliability.

Analysis

Their main objective was to assess inter-rater reliability
by form (TEAMSI-TCM vs. control) and Training (in
structured interview using each form) versus no training. In
addition, the authors conducted other exploratory analyses
that were not likely to be statistically powered to show
differences (Table 2).

Inter-rater reliability. Cohen’s kappa9 was used to esti-
mate agreement on TCM diagnostic categories (Table 1) rele-
vant to dysmenorrhea (‘‘pattern presence’’) between two
clinicians (inter-rater reliability) with respect to questionnaires
and training across all 10 patients and all 10 TCM diagnostic
categories (day 2). For all analyses, kappa values were esti-
mated for questionnaire, training, and experience level across
all patterns. The authors used the conventional method for
calculating kappa without weighting. Kappa values were av-
eraged. To test whether group differences (e.g., questionnaire,
training, and experience level) affected agreement, the authors
used a one-way analysis of variance (ANOVA) F-test.

Although Cohen’s kappa test was not designed for mul-
tiple binary variables analyzed across multiple raters, at the
time of this study, it remained the standard and simplest
statistic reported in the medical diagnostic literature. The
authors chose Cohen’s Kappa (rather than Fleiss Kappa)
because their intent was to do all possible comparisons and
identify if any two raters were substantially different. Si-
milarly, although ANOVA is rarely indicated for models
where data are not independently and identically distributed,
the authors chose to report only the simplest statistics. The
authors analyzed the data with better-suited analyses when

indicated and found that the results of more complex sta-
tistical models concurred with this simpler one (data avail-
able upon request).

Face, content, and ecological validity. To assess whether
TEAMSI-TCM was consistent with the established Pattern
Differentiation methodology characteristic of TCM, that it
covered a full range of TCM assessment methods, and that it
was in fact usable by acupuncturists, the authors performed a
qualitative analysis of semistructured interviews conducted
with 27 of the practitioner participants.4 Practitioners were
asked to comment on the questionnaires that they were as-
signed to use (TEAMSI-TCM vs. NESA) and were specifi-
cally asked about the questionnaires in terms of face, content,
and ecological validity. A complete description of the face,
content, and ecological validity testing is not included in this
report (published elsewhere [Conboy L, Schnyer R, Shaw J,
McCallister A. Manuscript in preparation.]).

Naturalistic versus prompted clinical findings. The results
reported below are based on analysis of agreement of natu-
ralistic clinical findings obtained during day 1 of testing, which
were recorded in the practitioners’ handwriting. An indepen-
dent acupuncturist, who did not participate in the study and
who was blind to assessor, patient, and questionnaire, trans-
ferred these findings onto the same structured Pattern Differ-
entiation Form used to prompt practitioner responses during
day 2, to compare them. All the same analyses of agreement
were then conducted in the Pattern Differentiation Form. The
authors found no significant differences in the results.

Results

Inter-rater reliability (agreement among 38 experts)

The overall within-group kappa estimated among the 38
clinicians (i.e., same questionnaire and training group) was
0.26 (mean). Concordant kappa values varied by question-
naire and training (see shaded diagonal in Table 3) with the
CONTROL questionnaire group with training showing the
highest relative agreement among the clinicians. The off

Table 2. Types of Analysis Used and Purpose

Metric Purpose

Kappa To estimate agreement on TCM
diagnostic categories relevant to
dysmenorrhea (‘‘pattern presence’’)

Signal detection
parameters
(sensitivity,
specificity,
efficiency)

To determine how well the
combination of either form or
training allows TCM practitioners
discern the correct patterns

ANOVA To test whether group differences (e.g.,
form, training, experience level)
affected agreement

Endorsement
analysis

To better inform the interpretation of
the agreement analysis, the authors
first observed the frequency with
which the experts, relative to
experience, form, and training,
endorsed each of the 10 patterns.

ANOVA, analysis of variance; TCM, Traditional Chinese
Medicine.
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diagonal kappa values (not shaded) in Table 3 indicate the
between-group agreement; the between-group kappa values
were approximately the same as the within-group kappa
values (mean 0.26 for concordant groups and 0.27 for
nonconcordant groups). These results indicate poor overall
agreement regardless of the questionnaire or training.

Between-group reliability estimates

Testing of kappa values by group indicated no significant
differences by experience levels (<10 and >10 years); the
median kappa for both groups was equal to the median
overall kappa at 0.29. However, experience did appear to
modify the kappa observed across questionnaire and train-
ing; the highest median kappa was observed in the more
experienced CONTROL/training group (0.41). The lowest
median kappa was observed in the more-experienced/
TEAMSI/training group (0.24). The groups with less expe-
rienced raters, who received no training, performed simi-
larly, regardless of whether they used the CONTROL
questionnaire (0.33) or the TEAMSI questionnaire (0.32).

Frequency of pattern endorsement

To better inform the interpretation of the agreement anal-
ysis, the authors first observed the frequency with which the
experts, relative to experience, questionnaire, and training,
endorsed each of the 10 patterns. The endorsement analysis
revealed that everyone endorsed patterns in similar relative
frequencies (Table 4). Kappas were symmetric in each group
(means and medians coincided) and the variability remained
relatively consistent by group; therefore, testing of agreement
among various groupings was done using ANOVA.

The one-way ANOVA indicated that the groupings (ques-
tionnaire, training, experience) did not significantly explain
the variation in kappa: by questionnaire and training (among
38 raters p = 0.13, compared to expert p = 0.23); by level of
experience (among 38 raters p = 0.83, compared to expert
p = 0.88); or by experience, questionnaire, and training (among
38 raters p = 0.14, compared to expert p = 0.13). Looking at
individual predictors of each model (using a Likelihood
Ratio Test of nested models) the authors found some evi-
dence that the interaction of questionnaire and training
( p = 0.05) may have driven the ascent/descent of the
kappa values and that experience level may have modified
questionnaire/training effects ( p = 0.02). None of the results
differs when analyses were performed on the structured
‘‘Pattern Differentiation Form’’ (day 2). The most frequently
endorsed patterns among all 38 raters were: #1 Qi stagna-
tion, #2 Blood Stasis, and #7 Qi Vacuity.

Face, content, and ecological validity

TEAMSI scored higher on face and content validity than
CONTROL, but lower on usability (results reported else-
where [Conboy L, Schnyer R, Shaw J, McCallister A.
Manuscript in preparation.]). Most of the practitioners re-
ported that a few aspects of the testing procedure inhibited
their ability to perform their diagnosis well and that it im-
paired the establishment of therapeutic rapport. The primary
hindrance was a lack of familiarity with the TEAMSI
questionnaire.

In addition, the authors estimated signal detection pa-
rameters, including sensitivity, specificity, and efficiency,10

as well as face validity, data not included in this report.

Table 3. Inter-Rater Reliability: Agreement Among 38 Clinicians

TEAMSI NESA

Training No training Training No training

TEAMSI Training 0.21
No Training 0.26 0.26

NESA Training 0.28 0.29 0.31
No Training 0.23 0.27 0.29 0.26

Mean kappa values across all clinicians within each group. SE for all four groups were equivalent (after rounding up) at 0.03.
Shaded values indicate if our inter-rater agreement was better, the same, or worse than chance. Kappa is a measure of this difference,

standardized to lie on a -1 to 1 scale. One would indicate perfect agreement, zero is exactly what would be expected by chance, and
negative values indicate agreement less than chance. Our found values or 0.21 to 0.31 indicate that our agreement was better than chance,
but far from strong agreement.

NESA, New England School of Acupuncture; SE, standard error; TEAMSI, Traditional East Asian Medicine Structure Interview.

Table 4. Frequency of Pattern Endorsement by Groups: Experience, Form, and Training

Pattern Gold standard Overall TEAMSI NESA Training
No

training
More experienced

>10 years
Less experienced

<10 years

1 1.00 0.87 0.96 0.80 0.91 0.84 0.82 0.91
2 1.00 0.73 0.76 0.74 0.73 0.74 0.83 0.73
3 0.70 0.30 0.28 0.32 0.33 0.26 0.32 0.33
4 0.80 0.24 0.34 0.16 0.25 0.24 0.27 0.25
5 0.60 0.19 0.26 0.12 0.19 0.18 0.18 0.19
6 0.30 0.27 0.33 0.22 0.22 0.32 0.24 0.22
7 1.00 0.71 0.74 0.68 0.70 0.72 0.73 0.70
8 0.80 0.40 0.48 0.34 0.47 0.34 0.41 0.47
9 0.10 0.21 0.29 0.14 0.23 0.18 0.26 0.23

10 0.50 0.36 0.46 0.26 0.34 0.36 0.34 0.34
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Discussion

Overall inter-rater reliability was poor as indicated by the low
kappa values. Differences by questionnaire and training were
not significant. Several potential limitations of their study might
adversely affect their estimates of agreement. The CM diag-
nostic assessment process involves an interactive, comprehen-
sive history taking; each sign and symptom has a contextual
rather than a categorical clinical application; the significance
and meaning of a particular symptom, for example, dysmenor-
rhea, change depending on the context. Due to the constraints of
this experimental design, this context-dependent relationship
was altered. Clinicians did not get to directly interact with pa-
tients, but rather used the instruments to rate patients by ob-
serving a videotaped interview, looking at a picture of the
tongue, and relying on a report of the pulse findings. Why did the
authors opt for this design? The authors aimed to decrease dis-
crepancy in the information given by patients to different pro-
viders at different points in time and to reduce the artifact created
by order in which raters assessed participants (challenge #3).

In the qualitative interviews, clinicians reported that TEAMSI
was thorough and comprehensive (good face and content va-
lidity), but was difficult to use (resulting in poor ecological
validity). Trained clinicians expressed a need for more training;
those using TEAMSI who were not trained reported that the
questionnaire was too foreign to be comfortably used diagnos-
tically (Conboy L, Schnyer R, Shaw J, McCallister A. Manu-
script in preparation.). Consequently, trained clinicians may
have relied on familiar behaviors—skipping through the struc-
tured process and completely bypassing the complexity of the
questionnaires—and in this way more accurately identifying the
patterns and therefore increasing reliability. It is possible that
training was inadequate, thus creating a deficit by instilling
doubt in the clinicians about their diagnostic abilities and in-
terfering with the process of accurately assessing patients. It is
also important to note that practitioners were not randomized
into each group equally by average years of experience, which
may have influenced the results.

All diagnostic patterns were treated equally; some patterns,
however, may be more relevant to dysmenorrhea. A subse-
quent analysis weighting pattern selected a priori in terms of
diagnostic importance might provide a more useful metric of
agreement. One major limitation with kappa is the sensitivity
to extreme base rates, and their results reflect several extreme
base rates for both high and low values across the 10 patterns.
While these extreme cases might usually affect the overall
kappa, they did not in this case. Although the authors selected
a heterogenous patient sample in terms of severity of symp-
toms, the patients may have been too homogenous. Their
findings are limited to this condition and patient population
and might not be generalizable to other conditions.

Their study is innovative by comparing an instrument
commonly used in clinical practice with an instrument devel-
oped for research purposes, by assessing the potential impact of
training on reliability and using various quantitative and
qualitative measures. Yet, it highlights the challenge of de-
signing a study of reliability in TCM diagnosis while addres-
sing all potential limitations. Future work will require assessing
reliability in an interactive setting, simplifying the structured
interview while maintaining face and content validity, and
improving training for practitioners to gain sufficient famil-
iarity with the instruments and the experimental process.
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