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version of the Constitution in Chinese Medicine
Questionnaire: study a new and best brief
instrument of Chinese medicine for health
management
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Abstract

Background More efficient instruments for body constitution identification are needed for clinical practice. We
aimed to develop the short-form version of the Constitution in Chinese Medicine Questionnaire (CCMQ) and evaluate
for health management.

Methods First, the short forms were developed through expert survey, classical test theory (CTT), and modern item
response (IRT) based on the CCMQ. A combination of e-mail and manual methods was used in expert survey. Then,
five indexes of CTT including criteria value-critical ratio, correlation coefficient, discrete tendency, internal consistency,
and factor loading were used. And, IRT method was used through analyzing the discrimination and difficulty param-
eters of items. Second, the three top-ranked items of each constitution scale were selected for the simplified CCMQ,
based on the three combined methods of different conditions and weights. Third, The psychometric properties

such as completion time, validity (Construct, criterion, and divergent validity), and reliability (test-retest and internal
consistency reliability) were evaluated. Finally, the diagnostic validity of the best short-form used receiver operating
characteristic (ROC) curve.

Results Three short-form editions were developed, and retained items 27, 23 and 27, which are named as WangQi
nine body constitution questionnaire of Traditional Chinese Medicine (short-form) (SF-WQ9CCMQ)- A, B, and C,
respectively. SF-WQOCCMQ- A is showed the best psychometric property on Construct validity, Criterion validity,
test—retest reliability and internal consistency reliability. The diagnostic validity indicated that the area under the ROC
curve was 0.928 (95%Cl: 0.924-0.932) for the Gentleness constitution scale, and were 0.895-0.969 and 0.911-0.981
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dency”standard), respectively.

evaluation, Diagnostic validity

for unbalance constitution scales using the cut-off value of the original CCMQ as 40 (“yes” standard) and 30 (“ten-

Conclusions Our study successfully developed a well short-form which has good psychometric property, and excel-
lent diagnostic validity consistent with the original. New and simplified instrument and opportunity are provided
for body constitution identification, health management and primary care implementation.

Keywords Constitution in Chinese Medicine Questionnaire, Body constitution, Short-form, Psychometric property

Background

In the 1970s, a new branch of Traditional Chinese Medi-
cine (TCM), the Constitutional Medicine of TCM, was
developed by Pro.Wang Qi; this branch expresses the
principle behind Chinese health medicine and individu-
alized treatment and provides corresponding methods
[1]. The constitutional theory of TCM establishes a new
concept of health, which indicates that health refers to
the good adaptation of an individual’s physical and psy-
chological being to the natural and social environment
during the whole life span [2]. It reflects an individual’s
current and future health trends in four aspects including
physical differences, life processes, psychological condi-
tion, and adaptability to natural and social environments
[3]. With the progress of the research on the association
between body constitution (BC) and diseases, it provides
evidence supporting the BC identification to carry out
disease prevention and treatment and promote popula-
tion health in TCM clinical and public health practice [4].
Health management based on BC identification of TCM
has been incorporated into China’s Basic Public Health
Services system and used nationwide for primary care.
Moreover, in other countries, such as Japan [5], South
Korea [6, 7], Thailand [8, 9], Singapore [10, 11], Malaysia
[12] in Asia, as well as in Europe [13, 14], America [15,
16], Africa [17], and Oceania [18], it has been promoted
and applied [19].

As a basic and paramount instrument of BC identifi-
cation and determination, the Constitution in Chinese
Medicine Questionnaire (CCMQ) was developed by
Prof. WangQi’s group based on the constitutional the-
ory of TCM [20] and became the standard of the China
Association of Chinese Medicine (CACM) in 2009 [21].
CCMQ has 60 items measuring 9 BC types: Gentleness
constitution (GTC), Qi-deficiency constitution (QDC),
Yang-deficiency constitution (YaDC), Yin-deficiency
constitution (YiDC), phlegm-dampness constitution
(PDC), damp-heat constitution (DHC), blood-stasis
constitution (BSC), Qi-stagnation constitution (QSC)
and inherited-special constitution (ISC) [21]. Psy-
chometric properties of CCMQ have been confirmed
[22, 23] and applied in public health management

nationwide, and proved to be fruitful in China [3]. In
addition, other editions such as the Hong Kong edition
[24], English edition [15, 25, 26], Korean edition [27],
Japanese edition [28] and so on are popularized world-
wide [13].

More items of long-form questionnaire can identify
and determine better. However, with the development
of society and the transformation of the medical model,
disadvantages of the long-form questionnaire appeared,
such as time-consuming, loss of patience and high
incomplete rate. Thus, it is necessary to develop a short
version of the questionnaire [29]. For example, SF12,
SF8, and SF6D were developed based on SF36 [30], and
WHOQOL-BEEF was developed based on WHOQOL
[31-33]; these versions are all simplified on the basis
of the long scale. CCMQ also has the same problems
and deficiencies [34, 35], so the development a simpli-
fied version has been concerned [34] and attempted
[36-39].

In the completed attempts to simplify CCMQ, meth-
ods, such as classical test theory (CTT) alone [37-39]
and CTT combined with modern item response the-
ory (IRT) [40], have been tested, and the importance
of expert opinions has also been noted [36]. Several
simplified versions of the development have been
attempted, and have achieved certain success; psycho-
metric properties are acceptable, thereby improving the
efficiency of filling and application promotion. How-
ever, some shortcomings and unsatisfactory exist, such
as some items are difficult to improve in BC interven-
tion so it cannot reflect the intervention effect well, the
overall representatives for the Chinese population are
insufficient, and the attention to experts is not enough
[36, 37, 39, 40], Classification and Determination of
Constitution in TCM (CDCTCM) was used instead of
the formal CCMQ for data collection and short form
development [38], etc.

To address the above deficiencies, this study devel-
oped a simplified version based on the verification and
evaluation of the large sample data of CCMQ, com-
bined with CTT and IRT, and give more attention to the
experience of experts than before through considering
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expert opinions at the same time as other methods. It is
expected to provide a simpler and more effective assess-
ment instrument for the identification of BC of TCM.

Methods

Development on short-form versions

Study group

A study group was formed at first, which consists of a
core group, an expert group, and an investigation group.
Three groups were mainly responsible for the idea and
design of the study, academic support and consultation,
and distribution and recycling of questionnaires.

Face-to-face expert consultation

A face-to-face expert discussion meeting was held for
consultation. Experts for the conference were from the
Constitutionology of TCM, Diagnostics of TCM, Psy-
chometrics, Methodology, and Medical Statistics, etc.
In the conference, the design for simplifying CCMQ was
argued, and the integrated approach to simplify scales
constituting of expert survey method, CTT, and IRT has
been recognized by experts.

Expert survey

Survey questionnaire for expert The Expert Question-
naire of CCMQ (EQ-CCMQ) was compiled based on
CCMQ. The EQ-CCMQ mainly includes the following
contents. a) Preface, mainly explain the research and
expert questionnaire, b) Basic information, record the
basic information of participating experts, c) Applica-
tion information, collect intention information, d) Expert
opinions and suggestions, select and rank the top 4 most
important items for each BC type scale (only the top 3
most important items for each scale would be retained),
and e) All other comment and recommendation informa-
tion from experts.

Implementation of survey During the implementation
of the survey study, a combination of e-mail and manual
methods was used. Purposive sampling was conducted.
Experts surveyed by e-mail are authors of academic or
research articles published about the Constitutionology
of TCM in the last 3 years, representing the most active
experts in this subject. Additionally, experts surveyed by
manual-questionnaire are a team of experts in original
CCMQ development. The experts were categorized into
the manual questionnaire survey group if who can be clas-
sified into both two groups.

Scoring method According to the method determined
by the expert group and face-to-face expert consultation,
the data of the expert survey were scored and weighted.

Page 3 of 29

(a) Points are scored for the number of times an item is
selected into each of the top 3 by experts, and one point is
counted for each time it is selected, respectively. (b) The
point of the item is weighted, and the first important item
is given 3* points value, the second important item is given
2* points value, and the third important item is given 1 *
points value [41]. (c) The weighted scores obtained of each
item in step b are added, and the sum is the weighted total
score. (d) The 3 items with the highest total score will be
retained for the simplified questionnaire. In addition, the
item that needs to be added in the experts’ opinion, if it is
recommended once, will be recorded as 1 point, and the
item will be marked as item X in the relevant constitution

type.

Classical test theory (CTT)

Data of sample All data were obtained from the system
of one technology institution and collected from August
2015 to October 2017. All data were anonymized to pro-
tect the privacy. The study sample consisted of 94,718
cases aged from 15 to 64 years old and had BC types clas-
sified and determined by CCMQ [20, 42] and CDCTCM
[21] promulgated by CACM. There were 38,132 males
(40.26%) and 56,586 females (59.74%).There were 52,632
patients with specific age in the study, the average age was
39.88+10.258 (15-64 years old). A total of 35,783 cases
were filled in with provincial data. The research group
obtained samples from North China (Beijing, Tianjin,
Shanxi, Hebei and Meimenggu) accounted for 9.39% (3359
case), East China (Shanghai, Jiangsu, Zhejiang, Anhui,
Jiangxi, Shandong, Fujian and Taiwan) accounted for
24.36% (8715), Central China (He’nan, Hubei and Hu'nan)
accounted for 10.25% (3666), South China(Guangdong,
Guangxi, Hainan, HongKong and Macao) accounted for
5.99% (2145), Southwest China(Chongqing, Sichuan,
Guizhou, Yunnan and Xizang) accounted for 24.39%
(8728), Northwest China(Shanxi, Gansu, Qinghai, Ningxia
and Xinjiang) accounted for 24.18% (8653), and Northeast
China (Heilongjiang, Jilin and Liaoning) accounted for
1.44% (517).

Methods for simplification Five methods of CTT includ-
ing criteria value-critical ratio (CVCR), correlation coef-
ficient, discrete tendency, internal consistency, and factor
loading were used comprehensively. (a) CVCR method.
Independent sample t test was used to screen items.
Statistical analysis was conducted on the differences
between the high and low groups in the BC score, which
each accounted for 27% of the sample size. The item will
be deleted when P>0.05 and t<3.000, then the top three
discrimination ability items would be reserved [43]. (b)
Correlation coefficient method. Correlation analysis was
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carried out between item-scale of each BC type, and items
with a correlation coefficient < 0.4 will be discarded for low
representativeness.[44]. (c) Discrete tendency method.
The mean and standard deviation (SD) of each item score
was calculated. The item will be considered for deletion
when SD <1.00 [45, 46]. (d) Internal consistency method.
Cronbach’s alpha coefficient of each BC type was calcu-
lated. When the Cronbach’s alpha coefficient increases
significantly after the deletion of the item, this item will
not be considered for retention in the new questionnaire
[36, 47, 48]. (e) Factor loading. The factor loading of the
item in the affiliated BC type scale was used as the basis
for item selection. It will be deleted when the factor load-
ing coefficient of the item is < 0.4 [43].

Item response theory (IRT)

As a widely used method for the scale development, IRT
pays more attention to the performance of subjects in
specific items, which compensates for the deficiencies
of CTT. IRT is used to develop a short-form version by
analyzing the discrimination and difficulty parameters of
CCMQ. (a) Unidimensionality test. Principal component
analysis in exploratory factor analysis (EFA) was used
[49]. If the eigenvalue of the first factor is more than 3
times that of the second factor in EFA, it can be consid-
ered that the scale content conforms to the unidimen-
sional assumption and IRT analysis can be used [50]; (b)
discrimination parameters a. If a<0.5, the item discrimi-
nation is not well and can be deleted [51]; (c) difficulty
parameters b. If b> 3, the item difficulty is relatively high
and can be deleted [52]; and (d) considering the dis-
crimination and difficulty of the reserved items compre-
hensively, the 3 items with the best parameters a and b
were selected as the alternative items of the short-form
CCMQ.

Table 1 Steps of selecting methods
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Selecting methods

The short-form version of CCMQ was developed by 3
methods, which consist of the ES method, CTT and IRT.
A total of 8 indices had been selected, including (a) the
expert score in the expert survey; (b) the CVCR, corre-
lation coefficient, discrete tendency, internal consistency
coefficient, and factor loading in CTT, as well as; and
(c) differentiation and difficulty parameters in IRT. The
above indicators were used to statistical analysis and item
selection. According to the method in literature [36, 53]
and expert opinions in the design stage, 3 short forms of
CCMQ were developed by selecting and retaining the
top 3 important items of each of BC type scale based
on the combination of different conditions and weights.
(Table 1).

Evaluation on short-form versions

Data sources

Evaluation was proceeded on the psychometric proper-
ties of short-form versions from CCMQ, after 3 short
forms had been developed. (a) The data of the psycho-
metric properties such as fasibility, validity and reliabil-
ity, which were collected from teachers and students at
3 universities/colleges belonging to Beijing University
of Chinese Medicine, Beihang University, Hebei Uni-
versity, Jiujiang University and Shandong University of
Traditional Chinese Medicine. October to December
2020 as the collective periods and convenience sample
method were selected in the research; and (b) the data
of 21,948 participants were used for evaluationg the sen-
sitivity and specificity of the new short-form CCMQs,
which obtained from an epidemiological survey between
December 2005 to January 2007 in China covering 9
provinces by purposive sample method[23, 39].

Selecting methods Steps

Method 1

Step1:The 8 indexes were selected as independent variables, and the top 3 items were selected

Step2: The items with the highest frequency in the top 3 of each index are selected to form the simply questionnaire
Step3: The core group discussed the questionnaire and reserved items, and submitted the discuss results to the expert group

up for review and determine the final reserved items

Method 2

Step1: Except for expert survey, items that are suggested to be deleted by any of the 7 indexes will not be retained

Step2: For the items retained in the step 1, the top 3 items were selected according to the assignment value of the expert survey

to form the simply questionnaire
Step3: Same as step 3 of selecting method 1

Method 3

Step1: According to the 3 methods including expert survey, CTT and IRT, the top 3 items will be screened respectively

Step2: The items that were selected in the top 3 most times by 3 methods will be selected to form the simply questionnaire

Step3: Same as step 3 of selecting method 1
Method 4°

Step1: Except for expert survey, items that are suggested to be deleted by any of the 2 method will not be retained

Step2: For the items retained in the step 1, the top 3 items were selected according to the assignment value of the expert survey

to form the simply questionnaire
Step3: Same as step 3 of selecting method 1

2 Selecting method 4 is essentially the same as method 2, so the results of this method will not be listed repeatedly in this study
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Inclusion criteria
Inclusion Criteria were as follows. (a) Ages 18 to 64 years
old; and (b) took part in the survey voluntarily.

Exclusion criteria

Exclusion Criteria were as follows. (a) Having mental
illness and/or conscious behavior disorder; (b) having
severe chronic disease; (c) patients in the acute phase
of chronic disease or suffering from an acute disease;
(d) pregnant women or women within 6 months after
childbirth; and (e) unable to understand the questions of
CCMQ due to their own reasons and still unable to well
understand after explanation and guidance. Participants
meeting one or more criteria mentioned abovewere
excluded.

Sample size calculation

Factor analysis is used to evaluate the construct validity
of the scale, and the reliability of the evaluation results
is closely related to the sample size. Generally, the ratio
of the participants to the number of variables should
be>5:1, usually 5-10 times [54, 55]. Meanwhile, 20% of
the fall-off and nonconforming samples were considered.
A total of 13 basic information variables were set, and the
item variables of the 3 short form versions were 27, 23,
and 27, respectively. So, 225-500 samples should be col-
lected for each short form scale and a total more than 725
samples.

Instruments of research

This research including a basic information table, 3 short-
form versions of CCMQ, and SF-36 (in this study, the
Chinese version of SF-36 developed by the Institute of
Social Medicine and General Medicine, Zhejiang Uni-
versity) as a validity evaluation instrument [26, 56]. Then,
data from the original CCMQ was used for evaluating the
sensitivity and specificity.

Scoring algorithm

All the scoring algorithms for 3 short-form used the
method of the standard of CACM-CDCTCM]|21]. (a)
Likert 5-level scoring method is adopted from 1 to 5;
(b) raw score=add score value of all items; (c) derived
score=100%(raw score—total number of items)/(total
number of items*4). And the derived score of each scale
ranges from 0 to 100.

The cut-off value of the original CCMQ

The cut-off value was established in CDCTCM for the
original CCMQ [21]. The cut-off value for GTC is 60
while the unbalanced BC types are 30(tendency) and
40(yes).
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Evaluation indices

Psychometric property  First, the validity of scales evalu-
ation including construct validity (used the method of
Exploratory factor analysis, EFA), criterion validity (SE-
36 was selected as a criterion tool), divergent validity
(Obesity is an important feature of some BC types, and
presents certain clustering characteristics. So, obesity is
used for evaluating the divergent validity, while the cut-
off point criterion to distinguish obesity is BMI=25 [22]).
Secondly, the reliability of scales evaluation including
internal consistency reliability (Cronbach’s alpha coeffi-
cient should be>0.7 in a total questionnaire, and in sub-
scale should be>0.6 but>0.5 is also acceptable [43, 57]),
test—retest reliability (a time interval of 2 weeks and test—
retest coefficient >0.6 were adopted, and preferably>0.7
[26, 58]). Thirdly, the result data of evaluation indices were
compared and the best of 3 short-forms were determined.
In the EFA, (a) Kaiser—Meyer—Olkin(KMO) test and Bar-
tlet test of Sphericity were used to evaluate whether the
data were suitable for EFA; (b) the common factor whose
characteristic value >1 would be extracted through prin-
cipal component analysis; and (c) The item whose factor
loading would be evaluated as the cut-off criterion>0.4
through the maximum variance rotation method.

Diagnostic validity The good psychometric property
is very important for one scale instrument, however, as
a new instrument, it is equally important to have a good
diagnostic efficacy compared with the original instru-
ment. So, the receiver operating characteristic (ROC)
curve was used to evaluate the sensitivity and specific-
ity of the short forms, and the area under the ROC curve
(AUC) was calculated. (A) The cut-off scores 60 for GTC,
and 40 and 30 for unbalanced BC types [21], were used
for the ROC calculated. The original CCMQ served as the
reference standard for ROC curves; (B) meanwhile, the
item and data for a best questionnaire of 3 short-forms
were extracted from the original CCMQ; (C) a dataset of
21,948 participants was analyzed, which conducted from
December 2005 to January 2007 in China and covered 9
provinces as an epidemiological survey [23]. This data was
adopted using the original CCMQ; and (D) then, the diag-
nostic utilities were evaluated by the AUC, and the sensi-
tivity and specificity of the short-form were calculated. An
AUC value is between 0.7 and 0.8 is considered accepta-
ble, and an AUC value is > 0.8 is considered excellent [59].

Quality control

In order to ensure the authenticity and accuracy of the
data, the quality of the data is strictly controlled. (a) If no
item data is missing in the scale of short-form, it is con-
sidered qualified. On the contrary, if the response data



Bai et al. Chinese Medicine (2023) 18:140

is missing > 1 item, it is unqualified; (b) if responses had
been chosen>1 in one item, it is unqualified; (c) if the
respondent does not give informed, it is unqualified; (d)
in criterion validity analysis, the scale SF-36 should have
no missing data about responses. If the response data is
missing>1 item, it is unqualified; (e) if apparently arbi-
trary, or items that are mutually verified are judged to
be untrustworthy, it is unqualified; and (f) The aim is to
evaluate the psychometric properties of the short-forms
in this study, so participants were allowed to decide
whether to fill in the information of other participants
except for the items in the scale, to protect the privacy of
participants and the response quality of scales.

Statistical analyses

In the measurement data, the mean was X *SD, and
the independent sample T-test was used for mean com-
parison. Wilcoxon rank-sum test was used for data not
subject to normal distribution and homogeneity of vari-
ance. Composition ratio was used for evaluating the dis-
tribution of experts and demographic characteristics of
participants. The methods of CVCR, correlation coeffi-
cient, discrete tendency, internal consistency, and factor
loading were used for the selection method of CTT. Dis-
crimination parameters and Difficulty parameters were
used for the selection method of IRT. KMO and Bartlett
sphericity test were used for the unidimensionality test
and applicability analysis of EFA method. The psycho-
metric properties were analyzed by Construct validity,
criterion validity, divergent validity, test—retest reliability
and internal consistency reliability. The diagnostic valid-
ity was evaluated by AUC. Statistical software Multilog
7.03 was used for IRT and SPSS21.0 was used for other
statistical analyses. P<0.05 was considered statistically
significant.

Results
Development of short-form
Selection result of expert survey
In the result, 49 questionnaires including 41 e-ques-
tionnaires and 8 mannual-questionnaires were success-
fully collected. The demographic characteristics of the
respondents (n=49) are presented in Table 2.

The participants included 21 males and 28 females with
a mean age of (46.92+7.88) (range: 32-63 years old).
Forty-three experts (87.76%) had over 10 years of experi-
ence in their professional areas, 91.84% experts had the
master (18.37%) and doctoral degree (73.47%), and 91.84%
experts had senior professional title (Professor/Consult-
ant). So, the authority of the expert is also assured.

The response rate of e-questionnaire for strangers of
experts was 16.27% in this study, which was sinilar and
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Table 2 Demographic characteristics of the respondents
(n=49)
Demographic characteristics Values
Sex (n %)
Male 21 (42.86%)
Female 28 (57.14%)
Age (years, n %)
30-39 10 (20.41%)
40-49 24 (48.98%)
50-59 13 (26.53%)
>60 2 (4.08%)
Work experience (years, n %)
<10 6 (12.24%)
11-15 12 (24.49%)
16-20 8(16.33%)
>20 23 (46.94%)
Education (n %)
Bachelor Degree 4 (8.16%)
Master Degree 9 (18.37%)
Doctor Degree 36 (73.47%)
Professional title level (n %)
Professor/consultant 45 (91.84%)
Assistant professor/researcher/registrar 3(6.12%)
Primary researcher/general practioner 1 (2.04%)
Occupation class® (n %)
Clinical 46 (93.88%)
Education 35 (71.00%)
Research 4 (8.00%)

32 respondents belong both clinical and education, 4 respondents belong
both clinical and research

higher than the general (the response rate of strangers
surveyed by E-mail is 16.15%) [60]. Meanwhile, mannual-
questionnaire was 100% response rate. So, the question-
naire recovery rate of the two methods is reasonable and
higher, which reflects the good positivity of the experts.

In addition, the broad representation of experts is also
consideration dimension in our study. First, The panel
consisted of experts from three related occupations
including physician, scholar and researcher. Moreover,in
addition to the views of the senior professional title
experts, we also listened to the views of the intermedi-
ate(3 experts, 6.12%) and Primary(1 experts, 2.04%)
experts to some extent (Table 2).

According to the scoring and selecting criteria, the
weighted scores of each item were sorted. The top 3 items
with the highest weighted score were retained in each BC
type scale. A total of 26 items were retained for the sim-
plified questionnaire (Q2 “Did you get tired easily?” is a
common item of QDC and GTC) (Table 3).
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Selection result of CTT

Five indices of the CTT method were analyzed, with
the top 3 items of every index in each BC type scale
selected and retained to construct a short-form ques-
tionnaire (Table 3). (a) CVCR method. The independ-
ent sample t test results of each item indicated that the
P<0.05 and t>3.000 in all items, and the discrimina-
tion of all items was well; (b) correlation coefficient
method. Except for item 53 of the GTC scale (Could
you adapt yourself to external natural or social environ-
ment changes? and r=0.253), Pearson correlation coef-
ficients of the item-scale were r>0.4, which had a good
correlation with the BC type scale which the items
belonged; (c) discrete tendency method. The results of
each item indicated that there are 5 items have SD val-
ues < 1.00 and should be deleted. The 5 items include
items 29 and 38 in YiDC scale, item 33 in BSC scale,
and items 25 and 32 in SDC scale, respectively; (d)
internal consistency method. The Cronbach’s alpha
coefficient results indicated that item 53 reduced the
internal consistency coefficient of the GTC scale and
item 55 reduced the internal consistency coefficient
of the YaDC scale; and (e) Factor loading method. The
exploratory factor analysis indicated that item 53 had
a factor loading r=— 0.064 in the GTC scale and item
47 had a factor loading r=0.376 in the QSC scale, and
both the absolute values were < 0.4.

Selection result of IRT

A) Unidimensionality test. The adaptability analysis of
EFA showed that KMO=0.943 and Bartlett spheric-
ity test x2=1,724,483.085, df=1770, P<0.001. Thus, the
data in the present study are suitable for EFA. Meanwhile,
the unidimensional hypothesis test results using EFA
showed that the first and second characteristic values of
CCMQ are 12.545 and 2.961, and the ratio of the first and
second characteristic values is >3, indicating that it con-
forms to the unidimensional construct and can be ana-
lyzed by IRT. b) Discrimination parameters a. In total,
12 items had discrimination value<0.5 and included 3
items (items 1, 2 and 8) in the GTC scale, 6 items (items
2, 3, 4, 5, 6 and 22) in the QDC scale, 2 items (items 19
and 22) in the YaDC scale, 1 item (item 20) in the YiDC
scale, 1 item (item 49) in the PDC scale, 1 item (item 48)
in the DHC scale, and 1 item (item 8) in the QSC scale.
¢) Difficulty parameters b. Totally, 18 items with a diffi-
culty value > 3 include 4 items (items 1, 2, 8 and 54) in the
GTC scale, 6 items (items 2, 3, 4, 5, 6 and 22) in the QDC
scale, 3 items (items 19, 22 and 55) in the YaDC scale,
3 items (items 20, 44, and 57) in the YiDC scale, 1 item
(item 58) in the PDC scale, 1 item (item 56) in the DHC
scale, 2 items (items 36 and 37) in the BSC scale, and 1
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item (item 8) in the QSC scale. d) A total of 21 items were
deleted based on the results of discrimination and diffi-
culty parameter. In the remaining items, the 3 items with
the best discrimination and difficulty parameters were
reserved, and 23 items were reserved to construct a sim-
plified questionnaire (Table 3).

Short-form version of selecting method 1

By using the first method to simplify CCMQ, 27 items
are retained, including 4 items for the GTC, DHC and
SDC scales, and 3 items for the other BC type scales.
As the original CCMQ, item 2 is the constituent item in
the GTC and QDC scales, item 8 is the constituent item
in the GTC and QSC scales, item 21 is the constituent
item in the GTC and YaDC scales.

Short-form version of selecting method 2

By using the second method to simplify CCMQ, 23
items are retained, all BC type scales contain 3 items
except for the QDC scale that contains 2 items. As the
original CCMQ, item 7 is the constituent item in the
GTC and QDC scales, item 21 is the constituent item
in the GTC and YaDC scales, item 27 is the constituent
item in the GTC and BSC scales.

Short-form version of selecting method 3

By using the third method to simplify CCMQ, 27 items
are retained. In the scales of each BC type scale, the
GTC scale contains 2 items, the scales of QDC, PDC,
BSC, QSC, and SDC all contain 3 items, and the scales
of YaDC, YiDC and DHC all contain 4 items. Items 2 and
7 are the constituent items in the GTC and QDC scales.

Core group and expert group discussion and verification

The retained items from the 3 methods were discussed by
the core group and the expert group. In the edition that
was simplified by the first method, item 7 is deleted, and
item 1 is reinstated as a component of the GTC scale. The
item in the editions simplified by the second and third
methods were not adjusted. Finally, 3 simplified ques-
tionnaires of CCMQ (27, 23 and 27 items) are developed,
which are named as WangQi Nine body constitution
questionnaire of Traditional Chinese Medicine (Short-
form) (SF-WQ9CCMQ)—A, B, and C.

Short-forms of CCMQ

SE-W9CCMQ -A include 27 items, and most BC type
scales in this edition retain 3 items as expected and 4 in
the GTC, DHC and SDC scales. SF-W9CCMQ -B and
SE-W9CCMQ -C include 23 and 27 items respectively
and most BC type scales retain 3 items in both. The dif-
ference is that QDC scale of SE-W9CCMQ -B has only
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Table 4 Demographic characteristics®
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SF-WQ9CCMQ- Editions A®

SF-WQ9CCMQ- Editions B¢

SF-WQ9CCMQ- Editions C¢

Demographic characteristics ~ Values Demographic characteristics ~ Values Demographic characteristics ~ Values
Gender (n %) Gender (n %) Gender (n %)
Male 147 (38.79%) Male 140 (36.55%)  Male 27 (36.49%)
Female 232(61.21%) Female 243 (63.45%) Female 221 (63.51%)

Age (years, n %) Age (years, n %)

18-20 193 (4861%) 18-20
21-25 158 (41.69%) 21-25
>25 28 (7.39%) >25
Education (n %) Education (n %)
Below Bachelor Degree 2(0.53%) Below bachelor degree
Bachelor Degree 317 (84.08%) Bachelor degree

Master and Doctor Degree 58 (15.38%)

Height (n %) Height (n %)

<150 1(0.26%)

150~ 63(1676%) 150~

160~ 57 (41.76%) 160~

170~ 7(3 12%) 170~

180~ 38(10.11%) 180~
Weight (n %) Weight (n %)

<40 2(0.54%) <40

40~ 82(21.98%) 40~

50~ 126 (33.78%) 50~

60~ 76 (20.38%) 60~

70~ 2(13.94%) 70~

80~ 22(5.90%) 80~

90~ 8(2.14%) 90~

100~ 5(1.34%) 100~

Master and doctor degree

Age (years, n %)

255 (67.28%)  18-20 224 (64.74%)
107 (28.23%)  21-25 110 (31.79%)
7 (4.49%) >25 12 (3.47%)

Education (n %)
8(2.12%) Below bachelor degree 33 (9.68%)
326 (8647%)  Bachelor degree 270 (79.18%)
43(15.38%)  Master and doctor degree 38 (11.14%)
Height (n %)
80 (20.89%) 150~ 64 (18.66%)
155(16.97%) 160~ 151 (44.02%)
2(4047%) 170~ 87 (25.36%)
36 (9.40%) 180~ 41 (11.95%)
Weight (n %)
2 (0.52%)
83(21.73%) 40~ 72 (21.24%)
134 (35.08%) 50~ 123 (36.28%)
84 (21.99%) 60~ 4(21.83%)
41(10.73%) 70~ 40 (11.80%)
22 (5.76%) 80~ 8(5.31%)
13 (3.40%) 90~ 7 (2.06%)
3(1.85%) 100~ 5(1.47%)

?In order to proctect the privacy of participants and the quality of scales in this research, participants were allowed to dicide whether to fill in the information of other
participants except the items in the scale; P379 participants provide the data of gender and age, 377 of education, 376 of height, and 373 of weight; °383 participants
provide the data of gender and height, 379 of age, 377 of education, and 382 of weight; 9348 participants provide the data of gender, 346 of age, 341 of education,

343 of height, and 339 of weight

2 items retained, whereas 2 items in GTC and 4 items in
YaDC, YiDC and DHC are retained in SF-W9CCMQ -C.

Evaluation of short-form

Demographic characteristics of participants

A total of 380 cases who met the inclusion criteria par-
ticipated in the survey of SE-WQ9CCMQ- A, 384 cases
participated in the survey of SF-WQ9CCMQ- B and
349 cases participated in the survey of SE-WQ9CCMQ-
C, respectively. The detailed information about the
results of socio-demographic characteristics of samples
were showed in Table 4.

Conform to the quality control scale

The quality of the SE-WQICCMQ- A, B, and C were
evaluated and screened according to the quality con-
trol standard.The detail was showed 338, 372 and 340

cases were used for validity and reliability evaluation,
and 82, 120, and 106 cases were used for test-retest
reliabiliy evaluation, for the 3 short-forms respectively.
SE-WQ9CCMQ- A, B, C have the mean of completion
time is 4.23+3.492 min (1 to 25 min), 3.01 +2.828 min
(1-30 min), and 4.00 + 3.704 min (1-30 min).

Validity evaluation

Constructvalidity AlLKMO values of 3 short-forms > 0.8,
and Bartlett Test of Sphericity results well, so the data of
3 short-forms were feasible for EFA. Both 8 common fac-
tors were extracted in SF-WQ9CCMQ- A, and B, and 7
common factors in SE-WQ9CCMQ- C. The accumulated
coutribution rates were 61.294%, 59.360% and 59.484%.
The detailed results about the 3 total scales and BC type
scales were in Tables 5 and 6.
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Table 5 The results of KMOand Bartlett test of sphericity

Edition of short- KMO value Bartlett test of sphericity
form
X2 df P -value
A 0.847 2809.382 351 0.000
B 0.860 2260.698 253 0.000
C 0.832 2556.735 351 0.000

Abbreviations: KMO value = Kaiser-Meyer-Olkin value

The EFA results of 3 short-forms show that the
cumulative variance explained of total scale of SF-
WQICCMQ- A is best, and all the BC type scales
are>50% except SDC, and its comprehensive results
are better than SF-WQ9CCMQ- B and C.

Criterion validity In SF-WQ9CCMQ- A, Spearman
correlation coefficients of GTC and dimensions of
SF-36 were all positive except health transition (HT).
Other BC type scales showed the opposite results in
correlation. The abusolute value of Spearman correla-
tion coefficient between BC types scores in SF-WQ9C-
CMQ- A and Physical component summary(PCS)
and Mental component summary(MCS) in SF-36 is
between 0.212 and 0.596(P <0.01). GTC scores was
positively correlated with the score of General health
perceptions(GH) with the Spearman correlation coeffi-
cient was 0.433(P < 0.01). And there was a negative cor-
relation between other BC types scores and the score of
GH with the absolut value of the Spearman correlation
coefficient was 0.218-0.346(P < 0.01).But the difference
is that both SF-WQ9CCMQ- B and C do not show a
good regular correlation as between A and SF36, and
the detail was showd in Table 7.

Divergent validity In SF-WQ9CCMQ- A, the results
indicated that statistically significant differences
between the obese group and the non-obese group in
the PDC (P < 0.001) and DHC (P =0.006).In SF-WQ9C-
CMQ- B, the results indicated that statistically signifi-
cant differences between the obese group and the non-
obese group in the PDC (P =0.006), QDC (P =0.006)
and YaDC (P =0.044).And in SF-WQ9CCMQ- C, the
results indicated that statistically significant differences
between the obese group and the non-obese group in
the PDC (P <0.001) and YaDC (P =0.005) (Table 8).

Reliability evaluation

Test—retest reliability The Spearman-Brown test—retest
coefficient of each BC type scale is 0.638—0.851(SF-
WQICCMQ- A), 0.684—0.854(SE-WQICCMQ- B) and
0.475-0.736(SE-WQI9CCMQ- C), respectively (Table 9).
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Internal consistency reliability The Cronbanch’s alpha
coefficients of the total scale of 3 short-forms are 0.856,
0.856 and 0.861, respectively. Meanwhile, the Cron-
banch’s alpha coefficients of each BC type scale are
0.510-0.800, 0.323-0.828, 0.389-0.818, respectively.
(Table 9).

Diagnostic validity

Figure la—q and Table 10 illustrate the detailed diagnos-
tic validity of the best short-form—SF-WQ9CCMQ- A.
The area under the ROC curve is 0.928 for the GTC scale
(95%CI 0.924-0.932). Use cut-off value of the original
CCMQ as 40(“yes” standard), the areas under the ROC
curve are 0.895—-0.969. Meanwhile, use cut-off value of
the original CCMQ as 30 (“tendency” standard), the
areas under the ROC curve are 0.911-0.981.

Discussion

In this study, a simplified scale with qualified comple-
tion time, good validity and reliability, as well as excel-
lent diagnostic validity was successfully developed, which
through 3 steps include development of short forms,
evaluation and comparison of 3 editions, diagnostic
validity based on the original CCMQ. Meanwhile, there
are still several issues that need further discussion.

We evaluated and compared the psychometric properties
of 3 short forms comprehensively. (a) The results indicate
that the SE-WQ9CCMQ- A, B, C have a similar and quali-
fied completion time. And SE-WQ9CCMQ- A as the best
version among 3 short forms, the average completion time
is 63.53% (7.37 min) shorter than that of the original [22,
56]; (b) SE-WQICCMQ- A is the short form with the best
construct validity. Although the accumulated contribution
rates of all 3 short forms were >50%, SE-WQ9CCMQ- A has
the best-accumulated contribution rates of the total scale.
In BC type scales of short forms, both SE-WQICCMQ- A
and B have only one common factor which eigenvalue>1,
and accumulated contribution rates>50% except for SDC
in SE-WQICCMQ- A and GTC in SF-WQ9CCMQ- B. At
the same time, the accumulated contributions rates of 6 BC
type scales common factors in SE-WQ9CCMQ-A is higher
than that in SF-WQ9CCMQ-B; (c) SE-WQ9CCMQ-A has
the best criterion validity among 3 short forms. SF-WQ9C-
CMQ- A shows a good and regular correlation with SF36,
and the criterion validity result consistent with the origi-
nal CCMQ and other relevant studies [22, 61, 62], but SF-
WQICCMQ-B and C are opposite; (d) the divergent validity
results showed that there were statistically significant differ-
ences between the obese group and the non-obese group
in the PDC scores of the three scales (P <0.001). The PDC
scales of 3 short-forms have good divergent validity in
the BMI dimension, which is consistent with the original
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Table 7 The results of the criterion validity of ecah BC types score and each dimension score of SF-36

Editionof  BCtype PF RP BP GH VT SF RE MH HT PCS MCS
short-form
A GTC R 0398° 03712 0.369° 0.469? 0.396° 0.222° 0.293° 0.286° -0.192*  0.565° 0.506°
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000
N 319 319 319 319 319 319 319 319 319 319 319
QbC R —-0374* -0318 -0315% -0381" -0341° —-0.159" —0294° —0249° 0.207° —0485% —0435°
P 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000
N 319 319 319 319 319 319 319 319 319 319 319
YabC R -0313* -0317% -0296° -0276° -0174" -0.165" -029° -0216" 0.063 —04317  —0.340°
P 0.000 0.000 0.000 0.000 0.002 0.003 0.000 0.000 0.262 0.000 0.000
N 319 319 319 319 319 319 319 319 319 319 319
YiDC R —0206° -0.19" -0328" -0269° -0.187"° -0.065 —-0243* -0.164* 0.075 -0382% —0.254°
P 0.000 0.000 0.000 0.000 0.001 0.249 0.000 0.003 0.179 0.000 0.000
N 319 319 319 319 319 319 319 319 319 319 319
PDC R —0364" —0273" -0263" —0345" -0264° —0.055 - 0266 —0.084 0.204° —-0437% -0.284°
P 0.000 0.000 0.000 0.000 0.000 0.330 0.000 0.137 0.000 0.000 0.000
N 319 319 319 319 319 319 319 319 319 319 319
DHC R -0186" —0270° -0317° -0291° -0200° -0.108 —0236" -—0.165" 0.184° -0378° —0.280°
P 0.001 0.000 0.000 0.000 0.000 0.054 0.000 0.003 0.001 0.000 0.000
N 319 319 319 319 319 319 319 319 319 319 319
BSC R —0268 -0276° —0367" -0335 -—0179" -0072 —0288 —0.126° 0053 —0447%  —0.253°
P 0.000 0.000 0.000 0.000 0.001 0.200 0.000 0.025 0.346 0.000 0.000
N 319 319 319 319 319 319 319 319 319 319 319
QsC R —0277%2 —0302° —0257*° —0299° —04172 —0.111° —0371* —0427° 0.162° -0409*° -0.582°
P 0.000 0.000 0.000 0.000 0.000 0.047 0.000 0.000 0.004 0.000 0.000
N 319 319 319 319 319 319 319 319 319 319 319
SDC R —0193% —0180° -0231* —0252° —0138° —0116° —-0219° —0052 0.061 -0315%  -0.187°
P 0.001 0.001 0.000 0.000 0.014 0.039 0.000 0.357 0.280 0.000 0.001
N 319 319 319 319 319 319 319 319 319 319 319
B GTC R 0306° 0.266 —0.157¢ 0032 0.141° —0.051 0.199° 0.132° —0.142¢  0.100 0.185°
P 0.000 0.000 0.003 0.546 0.008 0.337 0.000 0.013 0.008 0.059 0.000
N 355 355 355 355 355 355 355 355 355 355 355
QDC R —0282% —0256° 0.126° —-0015 —0053 0046 -0212° -0.1807 0.09 -0077 -0.163%
P 0.000 0.000 0.017 0.779 0.323 0.390 0.000 0.001 0.072 0.147 0.002
N 355 355 355 355 355 355 355 355 355 355 355
YaDC R —0283" -0219" 0249° 0.048 —0.070 0.185° —0.071 —0.134° 0.118° 0.001 —0.037
P 0.000 0.000 0.000 0.367 0.187 0.000 0.183 0.011 0.026 0.981 0.491
N 355 355 355 355 355 355 355 355 355 355 355
YiDC R -0213" -0213" 0.228° 0.018 —0.111° 0149 —0.166° —0107° 0.164° 0.056 —0.083
P 0.000 0.000 0.000 0.734 0.037 0.005 0.002 0.044 0.002 0.292 0.119
N 355 355 355 355 355 355 355 355 355 355 355
PDC R —0272° -0242¢0 0.172° —-0043 —=0.173" 0051 -019°" -0179* 0.181° -0062 -0210°
P 0.000 0.000 0.001 0417 0.001 0.338 0.000 0.001 0.001 0.244 0.000
N 355 355 355 355 355 355 355 355 355 355 355
DHC R -0161° —0.129° 0200 0.050 -0079 0.111° -0.165° —0093 0.195° 0.069 —0.085
P 0.002 0.015 0.000 0.352 0.137 0.036 0.002 0.079 0.000 0.198 0.111
N 355 355 355 355 355 355 355 355 355 355 355
BSC R —-0226° -0.150° 0.182° —0.047 —0.066 0.056 —-0.200° —0.147° 0219° —0.001 —0.140°
P 0.000 0.005 0.001 0.380 0216 0.294 0.000 0.006 0.000 0.985 0.008
N 355 355 355 355 355 355 355 355 355 355 355
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Table 7 (continued)

Editionof BCtype PF RP BP GH VT SF RE MH HT PCS MCS
short-form
QSC R —0209° -0231° 0200° 0043 -0216° 0113  —0371° -0362° 0198 0042 -0.336°
P 0000 0.000 0.000 0419 0.000 0.033 0.000 0.000 0.000 0434 0.000
N 355 355 355 355 355 355 355 355 355 355 355
SDC R —0108° —02172 0244° 0091 —0054 01498  —0150° -0059 0075 0.110°  —0023
P 0041 0.000 0.000 0.086 0312 0.005 0.005 0.266 0.161 0038 0669
N 355 355 355 355 355 355 355 355 355 355 355
C GIC R 0271° 0293  —0074 0103 0178  -0028 0230° 0099 -0138> 0141°  0.180°
P 0000 0.000 0.179 0.063 0.001 0614 0.000 0.073 0.012 0.010 0.001
N 330 330 330 330 330 330 330 330 330 330 330
QDC R —0310° -0308° 0119°  —0083 —0.140° 0051 —0241%  —0113° 0126°  -0123° -0.155
P 0000 0.000 0.030 0.131 0011 0.352 0.000 0.040 0.022 0.026 0.005
N 330 330 330 330 330 330 330 330 330 330 330
YaDC R —0220° -0158 0.161°  —0110° —0042 0095 -007  —0158 0012 ~0026  —0068
P 0000 0.004 0.003 0.045 0445 0.085 0.203 0.004 0.829 0637 0215
N 330 330 330 330 330 330 330 330 330 330 330
YiDC R —0211 —-0164* 0078 ~0048 —0136° -0015 -0180* -0177° -0018 -0082 -0.182°
P 0000 0.003 0.156 0.382 0014 0.793 0.001 0.001 0.748 0.135 0.001
N 330 330 330 330 330 330 330 330 330 330 330
PDC R —0233° —0240° 0190° 0033 —-0135" 0162°  —0371° -0189° 0247° 0008 -0.157°
P 0000 0.000 0.001 0.551 0014 0.003 0.000 0.001 0.000 0.882 0.004
N 330 330 330 330 330 330 330 330 330 330 330
DHC R -0105 —0210° 0267 0043 —0025 0244  —0230° -0229° 0.144* 0135 0058
P 0058 0.000 0.000 0436 0.645 0.000 0.000 0.000 0.009 0014 0.297
N 330 330 330 330 330 330 330 330 330 330 330
BSC R —0176° —-0.193* 009 —0030 0010 0.099 —~0198 —0085 0192°  —0060 —0.045
P 0001 0.000 0.089 0.584 0.855 0072 0.000 0.123 0.000 0.279 0418
N 330 330 330 330 330 330 330 330 330 330 330
QSC R -0164 -0268 0181  —0002 —0100 0117°  —0468° —0411° 0147°  —0005 - 0288
P 0003 0.000 0.001 0976 0.069 0.034 0.000 0.000 0.008 0.935 0.000
N 330 330 330 330 330 330 330 330 330 330 330
SDC R —0262° —0187% 0.124° 0093 0.021 0.103 —0241°  -0153* 0016 -0012  —0057
P 0000 0.001 0.024 0.093 0.704 0.062 0.000 0.005 0.774 0.835 0.298
N 330 330 330 330 330 330 330 330 330 330 330

Data form 319, 355 and 330 cases were used to analyze criterion validity of SF-WQ9CCMQ- Editions A, B and C, respectively

2 Correlation is significant at the 0.01 level; °Correlation is significant at the 0.05 level; R: Correliation coefficient; P: 2-tailed value; N; number of case

Abbreviations: GTC: Gentleness constitution, QDC: Qi-deficiency constitution, YaDC: Yang-deficiency constitution, YiDC: Yin-deficiency constitution, PDC: phlegm-
dampness constitution, DHC: damp-heat constitution, BSC:blood-stasis constitution, QSC:Qi-stagnation constitution and ISC: inherited-special constitution; BC: body
constitution; PF: Physical functioning, RP: Role limitations due to physical health, BP: Bodily pain, GH: General health perceptions, VT: Vitality, SF: Social functioning, RE:
Role limitations due to emotional problems, MH: Metal health, HT: Health transition, PCS: Physical component summary, MCS: Mental component summary
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CCMQ and related research results [22, 61]; and (e) SF-
WQICCMQ- Edition A shows the best test—retest reli-
ability. Test-restest reliability>0.7 for 8 BC type scales in
SE-WQICCMQ- A, 7 BC type scales in SE-WQICCMQ- B,
and 3 BC type scales in SE-WQICCMQ- C. Moreover, the
test-restest reliability of 2 BC type scales<0.5 in SE-WQ9C-
CMQ- Edition C. f)SF-WQ9CCMQ- A has the best internal
consistency reliability. All the Cronbanch’s alpha coefficients
were > 0.8 for the total scale of 3 short forms.But in both SF-
WQICCMQ- B and C, there were 3 BC type scales with
Cronbanch’s alpha coefficients<0.5, respectively. At the
same time, for BC type scales with Cronbanch’s alpha coef-
ficients > 0.6, SE-WQICCMQ-A contains 6 BC type scales,
SE-WQI9CCMQ-B contains 2 BC type scales, and SF-
WQICCMQ-C contains 3 BC type scales. Above all, there
are similar level of completion time and divergent validity
among 3 short forms. Meanwhile, SE-WQ9CCMQ-A has
the best Construct validity, Criterion validity, test-retest
reliability and internal consistency reliability.

In the present study, considering the practical needs
and high-quality concerns for the simplified version of the
CCMQ, more and new attempts and method improvements
were made on the basis of the previous work. (a) Adjust the
participation time of expert survey. In methods 1 and 3, the
expert opinions were taken account together with the results
of data analysis by CTT and IRT, and after CTT and IRT
selection is completed in method 2; (b) consider the weight
or each item selecting method. In this study, methods 1
and 2 have the same weight of 8 indicators, and method 3
has the same weight of 3 methods (expert survey, CTT and
IRT); (c) increase the discussion and review of core group
and experts at the final stage. In practice, in the first method,
experts put forward suggestions for item adjustment at this
stage, which was finally followed in this study.

In this study, more attention and application were
given to expert opinions. In the process of the develop-
ment and simplification of questionnaire or scale, it was
considered that expert survey should be used after data
analysis [37]. However, this method has obvious disad-
vantages and deficiencies in practice. The items seen by
experts have been screened, so they cannot see all the
original items. Even if all items of the original question-
naire are provided to experts, they will also be affected by
data results. Therefore, for the items with special or char-
acteristics of TCM as well as the items that experts may
consider more important or meaningful, items have been
deleted before experts put forward their opinions, so they
cannot be retained. In fact, expert consultation stage
and final expert group discussion and approval stage of
this study showed the obvious difference between expert
opinions and data results.

The method is also the biggest improvement in this
study such as setting the expected total number of items
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as a guide in the design stage and selecting only those
items that meet the assumption and limit of the number
of items in the selecting process. Meanwhile, all meth-
ods and indices were confirmed and applied to this study
after discussion in the expert meeting at the beginning
of the study. The top 3 items of each scale were retained,
but the top 4 important items are selected and ranked by
the experts for each BC type scale. This method ensures
that the expert participants do not miss out on the com-
parison of the third and fourth most important items.
All the above planning and improvement processes aim
to ensure that these improvements can develop a short-
form questionnaire with good psychometric properties
and practical application value.

In the SF-WQ9CCMQ- Edition A, 1 item had been
made the necessary adjustment. After discussion by the
core group and the expert group, five points were made
in support of this adjustment. (a) Respondents often mis-
understood the meaning of item 7 in real-world practice,
which might be caused by the loss of patience. Hence, they
suggested deleting it; (b) the proposed increases item 1 in
the original questionnaire. On the one hand, this item is
the basis for judging the overall state of each people; on
the other hand, an opposite direction from item 2 can be
formed to verify the authenticity of filling in the question-
naire; (c) in the results of the expert survey, the item that
was changed by experts obtained the highest score, which
was more than twice the value of the item with the second-
highest score; (d) both items 2 and 7 belong to both the
QDC and GTC scales, and only one item reserved is suffi-
cient in the GTC scale; and (e) there should be an exclusive
item in the GTC scale, rather than all the other unbalance
constitution of the reverse scoring items.

Modern psychometrics theory and technology are very
important to promote and apply in TCM, thereby pro-
ducing gratifying results—for Constitutional medicine
of TCM, health management and preventive treatment
of disease and many other fields provided many new
instruments and results. However, obvious differences
and gaps exist psychometrics measurement theory and
technology with TCM such as Constitutional medicine
of TCM. Whether the theory and technology of psycho-
metric measurement could completely satisfy the devel-
opment and needs of TCM should be a question worthy
of attention and discussion. The systematic scientific and
engineering problems exists for TCM, including the appli-
cability of existing psychometric theories and techniques
to TCM, and the way of developing more suitable psycho-
metric measurement theories and techniques for TCM.
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Table 9 Reliability coefficients of 9 BC types in 3 short-forms

Edition of short-form  BC type Item number Cronbach’s alphacofficient Test-retest reliability P-value
coefficient

A Total scale 27 0.856 - -
GTC 4 0.665 0.841 0.000
QDC 3 0.630 0.777 0.000
YaDC 3 0.800 0.787 0.000
YiDC 3 0.510 0.765 0.000
PDC 3 0.645 0.808 0.000
DHC 4 0.666 0.851 0.000
BSC 3 0.530 0.638 0.000
QsC 3 0.793 0.743 0.000
SDC 4 0.598 0.808 0.000

B Total scale 23 0.856 - -
GTC 3 0.466 0.819 0.000
QDC 2 0325 0.756 0.000
YaDC 3 0.751 0.854 0.000
YiDC 3 0.522 0.690 0.000
PDC 3 0499 0.831 0.000
DHC 3 0522 0.771 0.000
BSC 3 0513 0.684 0.000
Qsc 3 0.828 0.760 0.000
SDC 3 0.544 0.818 0.000

C Total scale 27 0.861 - -
GTC 2 0.464 0496 0.000
QDC 3 0.585 0475 0.000
YaDC 4 0.802 0.651 0.000
YiDC 4 0.628 0.662 0.000
PDC 3 0495 0.639 0.000
DHC 4 0593 0.736 0.000
BSC 3 0.389 0.722 0.000
QsC 3 0818 0.651 0.000
SDC 3 0.544 0.717 0.000

Abbreviations: GTC: Gentleness constitution, QDC: Qi-deficiency constitution, YaDC: Yang-deficiency constitution, YiDC: Yin-deficiency constitution, PDC: phlegm-
dampness constitution, DHC: damp-heat constitution, BSC: blood-stasis constitution, QSC: Qi-stagnation constitution and ISC: inherited-special constitution; BC: body
constitution

(See figure on next page.)

Fig. 1 a Receiver operating characteristic curve for the GTC at cut-off > 60. b Receiver operating characteristic curve for the QDC at cut-off > 40.

c Receiver operating characteristic curve for the YaDC at cut-off > 40. d Receiver operating characteristic curve for the YiDC at cut-off > 40.

e Receiver operating characteristic curve for the PDC at cut-off > 40. f Receiver operating characteristic curve for the DHC at cut-off>40. g
Receiver operating characteristic curve for the BSC at cut-off >40. h Receiver operating characteristic curve for the QSC at cut-off > 40. i Receiver
operating characteristic curve for the SDC at cut-off > 40. j Receiver operating characteristic curve for the QDC at cut-off > 30. k Receiver operating
characteristic curve for the YaDC at cut-off > 30. | Receiver operating characteristic curve for the YiDC at cut-off > 30. m Receiver operating
characteristic curve for the PDC at cut-off > 30. n Receiver operating characteristic curve for the DHC at cut-off > 30. 0 Receiver operating
characteristic curve for the BSC at cut-off > 30. p Receiver operating characteristic curve for the QSC at cut-off > 30. g Receiver operating
characteristic curve for the SDC at cut-off > 30



Bai et al. Chinese Medicine (2023) 18:140 Page 26 of 29

ROC Curve ROC Curve ROC Curve ROC Curve
1 B ' .
08 08 08 05
2 057 2 054 2 057
Z £ Z
] 2 2
§ H H
@ o @ o @ o
02 02| 02| 02
02 ) o5 o5 0 00 02 o8 05 a5 B o 02 o4 o5 o5 10 00 02 ) o5 ) 10
1 - Specificity 1- Specificity 1- Specificity 1 - Specificity
ROC Curve ROC Curve ROC Curve ROC Curve
1 1 1
o 08 08
2 0o 2 o5
H s
2 E
H H
@ 0 @ o0
02 02 02 024
o 02 o8 o5 ) 1o () [ ) 05 ) o 00 02 o ) o8 0 o 02 o4 05 o5 )
1-Specificity 1- Specificity 1- Specificity 1- Specificity
ROC Curve ROC Curve ROC Curve ROC Curve
. 1 B 1
05 084 05 08
05 2 054 2 057 2 08
g £ H H
g S 2 S
2 2 H 2
3 H § g
@ ouf @ 04 @ o @ o
02 02 02 02
00 02 o8 05 a5 10 ) 02 ) 05 o5 0 ) 02 o8 a5 ) 10 o o2 o4 o5 o5 10
1 - Specificity 1 - Specificity 1 - Specificity 1 - Specificity
ROC Curve ROC Curve ROC Curve ROC Curve
1 . 1 .
08 08 03
2 o5
H
£
5
@
02| 024 024 02
) 02 o4 a5 a5 o 0o 02 o8 05 ) 0 ) 02 o4 05 o8 1o 00 02 o ) o8 10
1 - Specificity 1 - Specificity 1- Specificity
ROC Curve
1
05
2 05
3
H
5
@ 04q
0z
o 02 ) 05 o5 0
1 - Specificity

q
Fig. 1 (See legend on previous page.)
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Table 10 The AUC value, sensitivity and specificity of each BC type

Cut-off value BC type AUC value SE P-value 95% Cl Sensitivity Specificity

Lower bound Upper bound

60 GTC 0.928 0.002 0.000 0.924 0.932 0.870 0.839

40 QDC 0912 0.002 0.000 0.908 0916 0.824 0.846
YaDC 0.939 0.002 0.000 0.935 0.943 0.853 0.885
YIDC 0.911 0.002 0.000 0.906 0.915 0.773 0.884
PDC 0931 0.003 0.000 0.926 0.937 0.830 0.885
DHC 0.969 0.001 0.000 0.967 0.972 0.792 0.964
BSC 0.949 0.002 0.000 0.945 0.953 0.867 0.898
QsC 0.934 0.002 0.000 0.930 0.938 0.954 0.742
SDC 0.981 0.001 0.000 0.979 0.983 0.876 0.959

30 QDC 0.900 0.002 0.000 0.896 0.905 0.851 0.803
YaDC 0.927 0.002 0.000 0.923 0.931 0.822 0.882
YIDC 0.895 0.002 0.000 0.890 0.899 0.770 0.864
PDC 0.905 0.002 0.000 0.901 0.910 0.824 0.834
DHC 0.960 0.001 0.000 0.958 0.963 0917 0.873
BSC 0.933 0.002 0.000 0.929 0.937 0.840 0.880
QsC 0.929 0.002 0.000 0.926 0.932 0.951 0.709
SbC 0.969 0.001 0.000 0.966 0.971 0915 0.908

Abbreviations: GTC: Gentleness constitution, QDC: Qi-deficiency constitution, YaDC: Yang-deficiency constitution, YiDC: Yin-deficiency constitution, PDC: phlegm-
dampness constitution, DHC: damp-heat constitution, BSC: blood-stasis constitution, QSC: Qi-stagnation constitution and ISC: inherited-special constitution; BC: body

constitution; AUC: the area under the ROC curve

Limitations

This study has some limitations. First, this study is only pre-
liminary research. The participants’ data used for psycho-
metric properties analysis was collected from convenience
sampling. Therefore, there may be some sampling error in
age, gender, region, and other factors. A larger, more rig-
orous research should be designed and carried out. Sec-
ond, the correlation and comparison research between
the short-form CCMQ and other health questionnaires or
scales such as SF-36/12/8, WHOQOL, WHOQOL-BEEEF,
and EQ5D should not be ignored in future research. Third,
the original CCMQ has been widely used in health man-
agement, public health, primary care, and disease preven-
tion and treatment. Whether the short form has the same
good applicability in the above areas as the original, as well
as the difference and correlation between the two instru-
ments need to be further studied. Finally, more necessary
comparative research should be carried out gradually. Such
as, the original CCMQ has been translated into many lan-
guages and widely used in the world. Does the short form
have the same applicability as the original? These need to
be further clarified by cross-cultural research.

Conclusions

The present study developed and evaluated a short- form
CCMQ with 27 items named SF-WQ9CCMQ- A, It suc-
cessfully retained the 9 BC type scale structures origi-
nally included in CCMQ. SE-WQ9CCMQ- A is the best
psychometric property such as reliability and validity
among 3 short forms, and has excellent diagnostic valid-
ity consistent with the original CCMQ.

This study provides a new reference and choice meth-
ods for individual and public health management ques-
tionnaire and scale development based on TCM, and
offers new experience for the application and develop-
ment of psychometric measurement in TCM. The results
also provide an alternative instrument for rapid BC iden-
tification and large-scale screening of TCM, and a simpli-
fied questionnaire instrument for the health management
of TCM in primary care.

Abbreviations

TCM Traditional Chinese Medicine
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