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Introduction

Summary

Objectives: A standard description regarding the diagnosis of traditional Chinese medicine
(TCM) syndromes based on validated evidence is needed for education, practice and evalu-
ation of TCM syndrome-specific treatments. We studied whether an evidence-based four-step
approach proposed for the validation of TCM syndromes could validate Kidney-Yin deficiency
syndrome (KDS-Yin) and Kidney-Yang deficiency syndrome (KDS-Yang) in middle-aged women
with menopausal symptoms.

Methods: TCM classic and contemporary literature were reviewed for the symptoms and the
domain changes of KDS-Yin and KDS-Yang. Factor analysis was used to explore whether these
symptoms could be grouped according to their mutual relationships in a sample of women.
Latent tree models were constructed based on the factor loadings and justifiability by the
theory, and were tested by structural equation modelling on another sample of women.
Results: The symptoms and domain changes were reviewed from the TCM literature. Exploratory
factor analysis (EFA) identified symptom patterns on a sample of 236 women. Based on the
findings and the TCM literature, latent tree models of KDS-Yin and KDS-Yang, showing their
domain changes and domain symptoms, were constructed and could be confirmed by structural
equation modelling on a sample of 323 women.

Conclusion: KDS-Yin and KDS-Yang in middle-aged women with menopausal symptoms were
validated and the four-step approach may be used to validate TCM syndromes.

© 2010 Elsevier Ltd. All rights reserved.

Guided by the TCM theory, a medical condition may be dif-
ferentiated into the TCM syndromes of Yin, Yang, excess,

Traditional Chinese medicine (TCM) applies Chinese ancient ~ deficiency, cold, heat, etc., and the co?dition is managed
philosophies to discover knowledge regarding health. ~ PY @ TCM syndrome-specific treatment.” TCM theory com-

prises schools of thought? and TCM syndromes are defined
by expert opinion,’34 which may explain why the descrip-
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Figure 1  The symptoms and the domain changes of KDS-Yin.
Construction of this model was based on the four symptom
factors (factor 1, items 1—6; factor 2, items 7—10; factor 3,
items 11—13; factor 4, items 14—16) and the factor loadings
were identified by EFA in the second step, and the theory was
reviewed in the first step.
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to the low diagnostic consistency of about 30% among TCM
practitioners.® This makes it difficult to interpret and repeat
TCM syndrome-specific treatments reported in clinical tri-
als.

For decades, TCM experts have attempted to standard-
ise terminology and description of TCM syndromes based on
expert opinion."347 However, as Birch et al. have reported,®
consensus on the description of TCM syndromes is found to
be low in the literature,’3*7 indicating that experts have
different opinions regarding the standardisation of TCM syn-
dromes.

Alternatively, researchers have attempted to validate
TCM syndromes with statistical methods®~'° based on which
TCM syndromes can be presented as latent tree models.®
A latent tree model shows its latent variables each of
which manifests with, or is measured by, multiple observed
variables."! In the case of a TCM syndrome, the domain
changes in TCM pathogenesis are the latent variables and the
domain symptoms are the observed variables (Figs. 1 and 2).
Validation of TCM syndromes may be confirmed by structural
equation modelling (SEM)® or explored by exploratory fac-
tor analysis (EFA)."® SEM is a powerful statistical method
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Figure 2 The symptoms and the domain changes of KDS-Yang.
Construction of this model was based on the five symptom fac-
tors (factor 1, items 1-5; factor 2, items 6—9; factor 3, items
10—12; factor 4, items 13—15; factor 5, items 16 and 17) and
the factor loadings were identified by EFA in the second step,
and the theory was reviewed in the first step. The domain
‘‘abnormal urine excretion’’ had merged factors 4 and 5, for
they were found to be highly correlated (>0.90).

used to confirm models of hypothesis constructed, based
on theory or data, to compare alternative models and to
develop models." In practice, researchers define the latent
tree model of a syndrome by referring to TCM literature and
expert opinion, and validation is determined by whether this
model can be confirmed by SEM on a clinical sample.® In
exploratory validation, researchers attempt to discover sim-
ple patterns among the many more-or-less related symptoms
of a syndrome by EFA or to construct the latent tree model
of a syndrome by machine learning on a clinical sample.® 0
Validation is determined by experts regarding whether the
symptom patterns or the model corresponds to the charac-
teristics of the syndrome.

However, it is not possible to establish a uniform model of
syndrome from TCM literature for confirmatory validation,
whereas exploratory validation is still determined by expert
opinion. Further, weaknesses are observed in these studies:
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some symptoms of other syndromes were included into the
syndrome of study; no measures were used to ensure the
reliability of clinical information gathered despite the fact
that clinical signs, subjectively assessed by TCM practition-
ers, may not be reliable®'? and the sample sizes were small
or not justified in some of the studies. These data may be
biased, but can still be interpreted as corresponding to the
TCM theory.

We propose a four-step approach for an evidence-based
validation of TCM syndromes: to review TCM classic and con-
temporary literatures for the domain symptoms and changes
of a syndrome; to explore the symptom patterns of the syn-
drome by EFA on the symptoms reviewed; to construct latent
tree models of the syndromes based on the EFA data, pro-
vided that the models are justifiable by the TCM theory; and
to test whether the models can be confirmed or rejected by
SEM.

The present study attempted to find out whether this
four-step approach could be used to validate Kidney-Yin
deficiency syndrome (KDS-Yin) and Kidney-Yang deficiency
syndrome (KDS-Yang) in Hong Kong Chinese women, aged
40—60 years, with menopausal symptoms.

Menopause is the permanent cessation of menstrual
periods.'® Based on TCM gynaecology described in the clas-
sic literature,' the contemporary textbook for tertiary
education' and a TCM expert opinion on menopause, '® Kid-
ney deficiency explains the occurrence of menopause in
middle-aged women. Kidney deficiency primarily includes
KDS-Yin, KDS-Yang and their concurrent existence (KDS-
YY)."347 KDS is found to be prevalent in women aged 40
years and older, and increases with age.'” KDS-Yin is com-
mon in women with menopausal hot flushes.'® KDS-Yin starts
to increase in middle-aged women from pre-menopausal to
perimenopausal years, whereas KDS-Yang increases in their
post-menopausal years and KDS-YY is most prevalent in all
menopausal women. ' KDS-Yin, KDS-Yang and KDS-YY are the
basic TCM syndromes of menopausal symptoms.'>1¢

Methods

Human research ethics approval was obtained from Insti-
tutional Review Board of the University of Hong Kong and
Hospital Authority, Hong Kong West Cluster and written
informed consents were obtained from the study partici-
pants.

Participants and screening of menopausal
symptoms

We recruited Chinese women aged 40—60 years, whose pri-
mary residence was in Hong Kong, and who could read and
write Chinese for questionnaire evaluation. Women were
excluded if they had life-threatening diseases, traumatic
injuries or were currently taking anti-inflammatory, hor-
mone replacement therapy or Chinese medicines because
the inclusion of such women would confound the interpre-
tation of the symptom reporting. As the study design did
not allow for hormonal measurements to be performed,
we took a pragmatic approach to classify women as pre-
menopausal, if their self-reported menstrual periods had
been regular; perimenopausal, if their self-reported men-

strual periods had been irregular or absent for less than 12
months; post-menopausal, if their self-reported menstrual
periods had been absent for 12 months or longer and induced
menopause for women, who had undergone hysterectomy or
ovariectomy.

The present study was part of a project studying
menopause and Chinese medicine, for which we conducted
a health seminar and a postal survey. We recruited a sam-
ple of women from attendants of the seminar, who were
respondents to a newspaper article describing the study, and
another sample of women from the survey, who were respon-
dents to a second newspaper article about the research.
These samples of women were screened for menopausal
symptoms using the 21-item standard Greene Climacteric
Scale (GCS) (Hong Kong Chinese)' and a three-item urogen-
ital scale.'”2° Women, who reported to have either mild,
moderate or severe grades to any of the 24 menopausal
symptoms, were included in the tests.

The four-step approach

The first step was reviewing the TCM theory and question-
naire construction. The symptoms and domains of KDS-Yin
and KDS-Yang were reviewed from TCM classic' and the con-
temporary literature widely used in TCM education, practice
and research: the textbook for TCM tertiary education on
diagnosis,’ the China national standard on diagnosis of TCM
syndromes,® the guidelines for TCM clinical research* and
the World Health Organization (WHO) international standard
terminologies on TCM.”

We constructed a KDS item-reduction list by including
the symptoms of KDS-Yin and KDS-Yang described in these
classic and contemporary literature.’347:14 The first author
and the third author, who had over 20 years experience in
TCM teaching, research and practice, identified items for a
KDS questionnaire, aiming to improve content validity. The
items included were those directly related to KDS-Yin and
KDS-Yang in middle-aged women. The items excluded were
those directly related to syndromes other than KDS-Yin and
KDS-Yang; those having a weak consensus in the literature
(i.e., listed in only one or two of the references)’*47:14; and
the small number of signs appearing in the contemporary
literature,"347 but not in the classic literature.'* Exclusion
of the signs facilitated a patient-reported outcome (PRO)
design of the KDS questionnaire. The items included were
given indicative guidelines for severity scores ranging from
0 (absent) to 1 (mild), 2 (moderate) and 3 (severe), and
pilot-tested on 10 participants, who fulfilled the inclusion
and exclusion criteria. Finally, three senior TCM experts,
who had over 40 years experience in TCM teaching, research
and practice, reviewed the items for appropriateness and
completeness for content validity.

The second step was an exploratory test of TCM syn-
dromes. We administered the KDS questionnaire, together
with the GCS and the urogenital scale, to the seminar sam-
ple of women. The symptom characteristics of KDS-Yin and
KDS-Yang were explored by EFA on data.

The third step was model construction. Based on the
symptom patterns and the factor loadings (an EFA index
showing the strength of correlation of a symptom and a
symptom pattern) identified by the EFA, we constructed
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the latent tree models of KDS-Yin and KDS-Yang showing
their domains and domain symptoms. These models would
be adopted if they were justifiable by the theory'347:4; if
not, we would reject the models.

The fourth step was model validation by SEM. The par-
ticipants of the survey were sent a copy of the subject
information sheet, the subject consent form, the KDS ques-
tionnaire, together with the GCS and the urogenital scale
and a stamped reply envelope.

Statistical analysis

EFA was used to discover simple patterns among the many
more- or less-related symptoms of KDS-Yin or KDS-Yang in the
second step because the domains and domain symptoms had
not been determined previously and there was no general
agreement in the theory.?' The symptom patterns (factors)
were yielded with eigen values exceeding unity and were
obtained by Varimax rotation with Kaiser normalisation.?
The sample size was estimated from 4 to 10 participants per
variable, with a minimum number of 100 to ensure stability
of the variance—covariance matrix.?* We recruited over 200
participants to increase the chance of reproducing the factor
pattern in the population.?*

For model testing by SEM in the fourth step, the sample
size was estimated with the rule of thumb of 10—20 cases
per measured variable,?> and many studies used the sample
sizes of 200—500 in the literature.?® The sample size would
be adequate for testing the models if the models’ Hoelter’s
critical N values were greater than 200 at the 0.01 levels of
significance.?” The models could be confirmed if the compar-
ative fit index (CFl) and the incremental fit index (IFl) were
>0.09,"?7 and the root mean square error of approximation
(RMSEA) was <0.05"127:28 and 90% confidence interval (Cl) of
RMSEA ranged from 0 to 0.08."" Otherwise, the models would
be rejected.

Data were processed by statistical package for social sci-
ence (SPSS) 16.0 and asset management operating system
(AMOS) 16.0. In the fourth step, missing data were han-
dled in AMOS. AMOS uses maximum likelihood imputation
to estimate means and intercepts for missing data, which
several studies have shown to have the least bias than other
approaches, in handling missing data.?’

Results

Of the 311 women who attended the seminar, 294 were
invited to complete the KDS questionnaire, the GCS and
the urogenital scale after excluding 17 women, who were
on medications (n=16) or younger than 40 (n=1). To pro-
cess the data with EFA, the returned KDS questionnaires
with missing data (n=4) and no response to the question on
libido because of the absence of a sex partner (n=54) were
excluded. Except for marital status, the demographic char-
acteristics for those who did (n=236) and did not (n=54)
complete the question pertaining to libido were similar. In
the survey, 435 women were sent the survey documents, and
343 sets of the documents were returned. After excluding
eight sets not delivered due to incorrect mailing address, the
response rate was 78.5%. Of the returned KDS questionnaires
(n=335), 12 were excluded due to missing data (n=3),

Table 1 Demographic characteristics of the samples.
Seminar Survey
(n=236) (n=323)

Age (mean (SD) years) 49.7 (4.8) 48.2 (5.6)
BMI (kg/m?%, mean (SD)) 22.2 (2.8) 22 (2.8)
Menopausal status -

Pre-menopausal 25.8% 46.7%

Perimenopausal 33.5% 21.1%

Post-menopausal 33.0% 24.8%

Hysterectomy 4.7% 2.8%

Ovariectomy 3.0% 4.6%
Marital status

Now married 90.3% 71.1%

Not married 9.7% 28.9%
Educational level

Primary 14.0% 11.2%

Secondary 69.5% 63.3%

Tertiary 16.5% 25.5%
Employment

Employed 39.8% 74.5%

Retired/house wife/ 60.2% 25.5%

unemployed

Between the samples, BMI and education were similar (p >0.05)
but age, menopausal status, marital status and employment
were different (p<0.05). SD, standard deviation.

blank scales marked with ‘not suitable’ (n=4), women being
younger than 40 (n=2) or older than 60 (n=3).

All the women were identified with menopausal symp-
toms as measured by the 21-item GCS and the three-item
urogenital scale. The median symptom score (range) was 18
(2—49) for the seminar sample (n=290) and 17 (1—43) for
the survey sample (n=323). Demographic characteristics of
the samples are shown in Table 1.

The four steps

In the first step, discrepancies on the symptoms of KDS-
Yin and KDS-Yang were found in the literature.’347.1* We
included 39 symptoms for a KDS item-reduction list after
excluding the items appearing only in children (retarded
growth and development), men (impotence, nocturnal emis-
sion, premature ejaculation and infertility) and women of
reproductive stage (infertility and oligomenorrhoea), and
the signs that required TCM practitioners’ assessment of
the pulse, tongue and facial complexion (KDS-Yin: reddened
tongue with scanty coating, rapid and fine pulse; KDS-
Yang: pale facial complexion, pale tongue, deep and weak
pulse).”347 Of the 39 items, we excluded nine that were
recognised to be directly related to the syndromes of other
visceral organs or causes but not the kidney and have weak
consensus in the literature’ 347" (lung: cough, asthmatic
breathing; heart: fearfulness; spleen: loose stools, bowel
incontinence; cold invasion: stiffness in the low back or
knees; excess heat: constipation, high libido; and excessive
water intake: clear urine).

The remaining 30 items were pilot-tested on 10 women,
who were teachers, office clerks and housewives conve-
niently recruited, and they recalled to have experienced 23
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of the items in the past month, except vaginal dryness and
the six items usually observed in old women and men (hear-
ing impairment or loss, hair turning grey and wither, hair
loss, dried teeth, loose teeth and teeth fall). Since vagi-
nal dryness is reported by Hong Kong Chinese women aged
40—60 years,?° we included vaginal dryness and the 23 items
to the KDS questionnaire aiming to assess KDS-Yin (Fig. 1)
and KDS-Yang (Fig. 2) in the participants. Finally, the three
senior TCM experts approved the KDS questionnaire.

We found the description on the domain changes of KDS-
Yin and KDS-Yang to be unclear and imprecise in the classic
and contemporary literature.”347-"* We interpreted the lit-
erature as follows: Kidney-Essence deficiency and Kidney-Qi
deficiency were the essential domains of KDS-Yin and KDS-
Yang, respectively. KDS-Yin might also include the domains
of deficiency heat and restlessness at night. KDS-Yang might
also include the domains of deficiency cold and abnormal
water metabolism and urine excretion. The ears and the
genitals that are termed as the Kidney ‘orifices’ might be
impaired by Kidney-Essence deficiency or Kidney-Qi defi-
ciency.

In the second step, EFA on the seminar sample (n=236)
identified four symptom factors for KDS-Yin (Fig. 1) and five
symptom factors for KDS-Yang (Fig. 2). With reference to
the theory,"347.14 the four factors of KDS-Yin were found to
correspond to Kidney-Essence deficiency, deficiency heat,
impaired Kidney orifices and restlessness at night; whereas
the five factors of KDS-Yang corresponded to Kidney-Qi defi-
ciency, deficiency cold, impaired Kidney orifices, abnormal
water metabolism and abnormal urine excretion. Kidney-
Essence deficiency or Kidney-Qi deficiency was found to
have accounted for about 25% of the variance in the data
set and the other domains accounted for less than 10%,
indicating that these two domains were more important
than the other domains. On the other hand, ‘loose stools’
included as a control item was not found to group with any
of the domains. An initial EFA on the data, without vagi-
nal dryness, showing the same patterns has been reported
elsewhere.®

In the third step, we constructed two latent tree mod-
els showing the relationships between the domains and the
domain symptoms of KDS-Yin (Fig. 1) and KDS-Yang (Fig. 2).
In KDS-Yang, the domain ‘abnormal urine excretion’ was
formed by merging ‘water metabolism’ and ‘urine excretion’
because they were found to be highly correlated (>0.90)%'
in an initial modelling, and the merge was justifiable by the
TCM theory."347.14 Some of the symptoms were connected
to two or more domains because these symptoms were found
to be highly related with the domains based on the EFA fac-
tor loadings, and these multi-collinear relationships were
justified by the TCM theory."-347:14

In the fourth step, the sample size (n=323) was found
to be adequate for testing the models because the models’
Hoelter’s critical N values were all >200 at the 0.05 and 0.01
levels of significance."" The model of KDS-Yin (Fig. 1) could
be confirmed by the data (CFI, 0.96; IFI, 0.96; RMSEA, 0.04;
90% CI of RMSEA, 0.02—0.05). The correlation coefficients
between the domains ranged from 0.40 to 0.86. The model
of KDS-Yang (Fig. 2) could also be confirmed by the data (CFl,
0.90; IFI, 0.90; RMSEA, 0.05; 90% Cl of RMSEA, 0.04—0.06).
The correlation values between the domains ranged from
0.17 to 0.58.

Discussion

We propose a four-step approach for evidence-based val-
idation of TCM syndromes and report that KDS-Yin and
KDS-Yang in Hong Kong Chinese women aged 40—60 years
with menopausal symptoms can be validated with the four-
step approach. TCM syndromes that can be presented as
latent tree models may be validated with the four-step
approach.

The four-step validation of TCM syndromes is determined
by evidence because scientific evidence is recognised to be
the higher form of knowledge in comparison with author-
ity and experience.?' This is a more rigorous design than
the exploratory validation determined by expert opinion.®°
Further, we use both expert opinion and the EFA data to con-
struct evidence-supported and theory-justifiable latent tree
models of TCM syndromes, whereas the confirmatory valida-
tion is based only on expert opinion to construct latent tree
models.’

We attempted to review the ‘original TCM theory’ of KDS-
Yin and KDS-Yang from TCM classic literature in Huangdi’s
Internal Medicine that is recognised to have established the
foundation of TCM theory." TCM schools of thought pro-
duced by scholars of the past 2000 years? and the TCM
contemporary literature compiled by groups of experts,
who have national or international fame in TCM,"3%7 are
based on the classic literature.' These references' 34714
were carefully selected from a long list of TCM publications
because they had been most widely used in TCM educa-
tion, practice and research, and thus might be considered
as representative of TCM theory for the study of KDS-Yin and
KDS-Yang. Guidelines for the selection of TCM references are
yet to be established in future studies.

We set criteria to exclude symptoms that are not directly
related to the syndromes of study from all symptoms
and signs listed in the literature.”347™ Those symptoms
excluded may be tested to determine if the exclusion is
supported by evidence, especially for symptoms that are
unclear, as whether to include or exclude to validation.
For instance, the present study tested ‘loose stools’ as a
control item in the EFA that was not found to be grouped
with any domain of KDS-Yang as defined in the textbook.'
We interpreted the finding as ‘loose stools’ to be rather
directly related to spleen deficiency, and that was justifiable
by other literature.34714

The four-step validation will improve consensus on
TCM syndromes for diagnosis and assessment in practice,
research and education. There are limitations in the inter-
pretation of our report.

The participants were found to have experienced
menopausal symptoms. All the women were respondents to
news articles about the study and were interested in having
a consultation or increasing their knowledge of menopause
in Chinese medicine. These women were found to have
experienced more severe menopausal symptoms than a com-
munity sample of Hong Kong Chinese women aged 40—60
years?® and thus were a symptomatic health-seeking group of
women. Validation of KDS-Yin and KDS-Yang in these women
may not be generalisable to children, men and women of
reproductive and aged stages. Whether this validation can
be generalised to middle-aged women without menopausal
symptoms is subject to study.
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That Kidney deficiency causes permanent cessation of
menstrual periods in middle-aged women is documented in
Huangdi’s Canon of Internal Medicine ™ and in contempo-
rary literature.''® This opinion is challenged by another
expert opinion that Kidney deficiency causing menopause
is a product of modernisation of TCM by copying oestrogen
deficiency of menopause in biomedicine during the China
Cultural Revolution.3? We compared KDS-Yin and KDS-Yang
by menopausal status on women pooled from the seminar
sample and the survey sample because the difference of
symptoms by the GCS domains and the KDS domains were
not found to be statistically significant between the sam-
ples by menopausal status (p>0.05). Our data show that the
domains of KDS-Yin and the domains of KDS-Yang were more
severe in the post-menopausal women (n=191) and the per-
imenopausal women (n=145) than in the pre-menopausal
women (n=225) (p<0.001), except restlessness at night of
KDS-Yin and deficiency cold of KDS-Yang (p > 0.05). Women,
who had hysterectomy (n=27), ovariectomy (n=23) and
missing data on the GCS (n=2), were excluded from this
comparison. This finding supports Kidney deficiency and
the menopause described in the TCM literature. "¢ Future
studies may examine this issue with larger samples of par-
ticipants.

The KDS questionnaire was developed with a PRO design
because the KDS domains could be measured only by the
self-reporting symptoms (Figs. 1 and 2) and the reliability of
signs assessed by TCM practitioners was low or uncertain.®'2
The PRO design has been shown to improve the reliability of
clinical information.3* We may include the signs to study
when diagnostic methods for the assessment of signs with
confirmed reliability are available.

We conveniently recruited 10 participants to the pilot
test. This small sample size limited our ability in the initial
evaluation of items that could measure KDS-Yin and KDS-
Yang in the participants. Future studies may recruit more
participants for the pilot test.

Conclusion

The four-step approach proposed for the validation of TCM
theory is evidence-based. KDS-Yin and KDS-Yang in Hong
Kong middle-aged women with menopausal symptoms were
validated with the four-step approach. TCM syndromes that
can be presented as latent tree models may be validated
with the four-step approach.

Conflict of interest statement

The authors are academic and teaching staff of The Univer-
sity of Hong Kong. No competing financial or other interests
exist.

Acknowledgements

The authors wish to thank Profs. M.R. Liu, Y.H. Leung and F.J.
Shen for their comments on the KDS questionnaire, Dr. W.L.
Ho for her help in conducting the seminar and the survey,
Dr. T.Q. Thach and Dr. L.M. Ho for their help in statistics
and Prof. Susan Davis for her comments on the project and
review of the manuscript.

References

10.

1.

12.

13.

14.

15.

16.

17.

18.

. Zhu WF, Fei SF, Yang MQ, et al. Textbooks for general tertiary

education of Chinese medicine: diagnosis of Chinese medicine.
Shanghai: Shanghai Scientific and Technical Publishers; 1994. p.
159—62 [in Chinese].

. Ren YQ, et al. Textbooks for general tertiary education of

Chinese medicine: schools of thought in Chinese medicine.
Shanghai Science and Technology Publication House; 2002. p.
126—31 [in Chinese].

. The National Technology Bureau, The National Standard of

the People’s Republic of China. The diagnostic terminologies
and pathogenic patterns for the clinical practice of Chinese
medicine: the parameters in the diagnosis of Kidney-Deficiency
Syndrome and sub-syndromes. Beijing: Standard Press of China;
1997 [in Chinese].

. Zheng SY, Ren DQ, et al., editors. Guidelines for clinical

research on new preparation of Chinese herbal medicines.
Beijing: Chinese Medicine Science and Technology Publishing
House; 2002. p. 385—9 [in Chinese].

. Birch S, Sherman K. Zhong Yi acupuncture and low-back pain:

traditional Chinese medical acupuncture differential diagnoses
and treatments for chronic lumbar pain. J Altern Complement
Med 1999;5:415—25.

. Zhang GG, Singh B, Lee WL, Handwerger B, Lao LX, Berman

B. Improvement of agreement in TCM diagnosis among TCM
practitioners for persons with the conventional diagnosis of
rheumatoid arthritis: effect of training. J Altern Complement
Med 2008;14(4):381—6.

. WHO. WHO international standard terminologies on tradi-

tional medicine. WHO Library Cataloguing in Publication Data;
2007.

. Zhang NL, Yuan SH, Chen T, Wang Y. Latent tree models and

diagnosis in traditional Chinese medicine. Artif Intell Med
2008;42:229—45.

. Chen QG, Shen CT, Zhang HQ, et al [in Chinese] Appli-

cation of structural equation model in standardization of
syndrome differentiation. Chin J Health Stat 2005;21(1):
2—4.

Li L, Li XD, Song JN, Fang XZ, Miao Y, Lin Q [in Chinese] Apply-
ing matching matrix, factor analysis and clustering analysis to
investigate the characteristics of syndromes of phlegm and
blood stasis in patients with coronary heart disease. J Chin
Integr Med 2006;4(4):343—7.

Garson GD. Structural equation modelling. Statnotes: top-
ics in multivariate analysis. Available at: http://wwwz2.chass.
ncsu.edu/garson/pa765/statnote.htm [accessed 05.06.08].
Kim M, Cobbin D, Zaslawski C. Traditional Chinese medicine
tongue inspection: an examination of the inter- and intraprac-
titioner reliability for specific tongue characteristics. J Altern
Complement Med 2008;14(5):527—36.

Utian WH. The International Menopause Society, menopause-
related terminology definitions. Climacteric 1999;2:
284—6.

Chen ZX, Song GM, editors. Compilation of ten classics of Chi-
nese Medicine: Classic 1&2, Suwen & Lingshu, Huangdi’s Canon
of Internal Medicine. Beijing: Xueyuan Publishing; 1995 [in Chi-
nese].

Yuankai L, editor. Chinese medicine gynecology. Shanghai:
Shanghai Sciences Publishing House; 1964 [in Chinese].
Yuankai L [in Chinese] The treatment of women with climac-
teric syndrome in Chinese Medicine. New J TCM 1992;24(1):16.
Xue HL [in Chinese] The research development of strengthen-
ing kidney and activating blood circulation in anti-aging. Pract
Geriatr 1999;13(1):34-5.

Zell B, Hirata J, Marcus A, Ettinger B, Pressman A,
Ettinger KM. Diagnosis of symptomatic postmenopausal women


http://www2.chass.ncsu.edu/garson/pa765/statnote.htm
http://www2.chass.ncsu.edu/garson/pa765/statnote.htm

Validation of TCM syndromes

205

19.

20.

21.

22.

23.

24.

25.

by Traditional Chinese Medicine practitioners. Menopause
2000;7(2):129—-34.

Chen RQ, Davis SR, Wong CW, Lam TH. Validity and cultural
equivalence of the standard Greene Climacteric Scale in Hong
Kong. Menopause 2010;17(3):630—5.

Lam PM, Leung TN, Haines C, Chung TKH. Climacteric symp-
toms and knowledge about hormone replacement therapy
among Hong Kong Chinese women aged 40—60 years. Maturitas
2003;45:99—107.

de Vet HCW, Ader HJ, Terwee CB, Pouwer F. Are factor ana-
lytical techniques appropriately used in the validation of
health status questionnaire? A systematic review on the qual-
ity of factor analyses of the SF-36. Qual Life Res 2005;14:
1203—18.

Factor analysis: Factor Analysis Rotation. In: Base System. SPSS
12.0 for Windows.

Kline P. The handbook of psychological testing. London: Rout-
ledge; 1993.

MacCallum RC, Widaman KF, Zhang SB, Hong SH. Sample size
in factor analysis. Psychol Methods 1999;4(1):84—99.
Coughlin MA, Knight W. Confirmatory factor analysis: the
basis for the structural model. In: AIR/SPSS professional
development series, structural equation modeling for Insti-
tutional Researchers: applications using SPSS and AMOS (Part
2). Available at: http://www.spss.com/airseries [accessed
15.06.08].

26.

27.

28.

29.

30.

31.

32.

33.

Mitchell RJ. Path analysis: pollination. In: Schneider SM, Gure-
vitch J, editors. Design and analysis of ecological experiments.
NY: Chapman and Hall; 1993. p. 211-31.

Knight W, Coughlin MA. Structural Equation Modeling (SEM).
In: AIR/SPSS professional development series, structural
equation modeling for Institutional Researchers: appli-
cations using SPSS and AMOS (Part 3). Available at:
http://www.spss.com/airseries [accessed 15.06.08].
Schumacker RE, Lomax RG. A beginner’s guide to structural
equation modeling. 2nd ed. Mahwah, NJ: Lawrence Erlbaum
Associates; 2004. p. 82.

Byrne BN. Structural equation modeling with AMOS. Mahwah,
NJ: Lawrence Erlbaum Associates; 2001. p. 296—7. Datasets
downloadable from the publisher.

Chen RQ, Wong CM, Cao KJ, Lam TH. Symptom character-
istics of Kidney-Yin deficiency and Kidney-Yang deficiency in
Hong Kong Chinese midlife women. J Altern Complement Med
2008;14(5):457—60.

Portney LG, Watkins MP. Foundations of clinical research:
applications to practice. 1st ed. Norwalk, CT: Appleton &
Lange; 1993.

Scheid V. Traditional Chinese medicine—what are we inves-
tigating? The case of menopause. Complement Ther Med
2007;15:54—68.

Doward LC, McKenna SP. Defining patient-reported outcomes.
Value Health 2004;7(S51):54—8.


http://www.spss.com/airseries
http://www.spss.com/airseries

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



	An evidence-based validation of traditional Chinese medicine syndromes
	Introduction
	Methods
	Participants and screening of menopausal symptoms
	The four-step approach
	Statistical analysis

	Results
	The four steps

	Discussion
	Conclusion
	Conflict of interest statement
	Acknowledgements
	References


