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Abstract Chinese medicine (CM) practitioners usually base clinical decisions on
their own experience and judgment. Although western medicine is now much
dependent on objective measurements by medical equipment, in some fields such as
in psychology and psychiatry, and in taking clinical information from history and
physical examination, subjective measurements are still used. However, the dif-
ference is the use of standard data collection procedure. When a CM practitioner
bases their collection of clinical information on a theoretical goal, information that
fits one’s mind set is of concern and that does not fit one’s aim is subconsciously
screened out. With this practice, the clinical information is biased toward a set of
diseases and related zhengs in mind. The standardization procedures for clinical
data collection can be applied to CM to solve this problem. This chapter will
present scientific methods to make standard data collection procedures such as
Delphi technique in creating a standard data collection procedure and the tests of its
reliability. Objective domain-based technique for questionnaire and checklist design
will be discussed. The essential steps in these procedures to ensure objective
measurement are the independency of theories and expert opinions and the appli-
cation of scientific validation methods of the resulting data collection forms. When
the results of the studies using the discussed methods confirm the traditional the-
ories, the theoretical foundation of such the disease or zheng in CM is confirmed.
When studies consistently disagree with the traditional theories, objective modifi-
cation of theories makes CM moving forward and gets acceptance by western
medicine.
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6.1 Introduction

For thousands of year, traditional eastern medicine (TEM), mainly used in China
(Chinese Medicine, CM), Korea, Mongolia, and Tibet, has founded its theories and
practices on subjective clinical information collected by observation of patients’
history, living environment, body foundation, clinical signs and symptoms of dis-
eases, pulse palpation, and other clinical evaluation methods. China is the country
that has been conducting studies in CM, so the author uses the word CM to cover
the ideas and practices in TEM as a whole.

In the far past, western medicine (WM) and medical practices in other countries
in Asia, such as Ayurvedic medicine in India, and traditional medicine in Southeast
Asia used the same concept of clinical symptoms and signs to classify diseases as
well. Diseases were believed to be caused by internal imbalance, response to the
environmental change, as well as the supernatural power such as miasma, curse,
and intoxication [1]. At that time, CM and Ayurvedic medicine seem to base on a
firmer background of disease concept than that of the western medicine.

6.1.1 A Big Leap in Western Medicine

Around early to late nineteenth century during the time of John Snow [1, 2], Louis
Pasteur [3], Robert Koch [4], and Joseph Lister [5], the discovery of germs and
germ infection as the cause of infectious diseases changed the classification of the
disease in western medicine to the cause of diseases rather than the classification
based on presenting symptoms and signs of diseases. Such the paradigm shift in
disease classification as well as the growth of material science has laid the western
style of medicine very solid background for theories of diseases.

While WM practices have moved toward objective measurements, it seems like
CM has been far lacking behind. CM practitioners still base their clinical decision
on their own experience and judgment.

However, there are still some diseases such as psychotic disease and psycho-
logical problems that leave rooms for doctor’s judgment for diagnosis and treatment
of the diseases or disorders based on patients’ symptoms and signs. In these con-
ditions, practitioners take clinical information from history taken by patient inter-
view, physical examination, and use subjective decision in which inconsistency in
diagnosis and clinical decision varies by presentation of patients’ symptoms and
signs and also by doctors’ experience.

6.1.2 The Difference Between WM and CM

However, the difference in the practice among CM and psychiatric practitioners is
the use of standard data collection procedure. Various screening tests for psychiatric
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problems have been developed and tested for reliability and validity in systematic
ways. Attitude, belief, and anything related to personal judgment fall into this
phenomenon as well. Wealth and health statuses are rather subjective measurement.
Health professions know this problem and have tried to develop methods to tackle
this uncertainty of measurement.

One of the serious pitfalls in CM in clinical data collection is the use of its theory
to guide history taking procedure, physical examination, and in collection of all
other clinical information from the patients. When one uses a theoretical goal to
collect clinical information, information that fits one’s mind set is of concern and
that does not fit one’s aim is screened out. With this convention, the clinical
information is biased toward a set of diseases and related zheng in mind. Other
information that suggest the possibility of another set of diseases being intentionally
excluded. The approach of western medicine nowadays is to make use of a check
list of all relevant information formulated by various statistical techniques so that
the goal is not set as the disease or zheng in mind. Such standardization procedures
for clinical data collection in western medicine can be applied in as well.

We are presenting scientific methods to make standard data collection proce-
dures such as Delphi technique in creating a standard data collection procedure and
the tests of its reliability. Objective-domain-based technique for questionnaire and
checklist design will be discussed as well. The essential steps in these procedures to
ensure objective measurement are the independency of theories and expert opinions
and the application of scientific validation methods of the resulting data collection
forms.

6.2 Standardization of Data Collection

Standardized data collection tool is an agreed instrument which enables data con-
cerning patients, therapists, and/or healthcare settings and approaches to be col-
lected unambiguously by a range of practitioners in a number of different clinical
settings of clinical practice of services collecting and recording [6]. The stan-
dardization is the process to ensure that the data collected are reliable, precise, and
reproducible. It is true that standardization of data collection cannot avoid uncer-
tainty of the data by subjective decision. However, there are processes in mini-
mizing uncertainty of measurement using the standard data collection methods.

In WM, standardized data collection tools may be in descriptive document where
essential items are written in the medical records, data collection forms, or elec-
tronic devices. The format of data collection tools does not matter when all the
essential information is collected. The important issue is how the essential infor-
mation is summarized and who decide that the information is important and
complete.

In CM, practitioners usually note the patient data on the medical records. CM
practitioners base their decision on what to note and how to get the information on
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the theory of CM they are using. The problem in this practice is that there are
different theories used in different text books or schools they graduated from, and
the different in experiences of the CM practitioners themselves.

6.2.1 Delphi Technique

The Delphi technique is named after the Pythia prophecy, also known as the Oracle
of Delphi, in the Temple of Apollo at Delphi, a place located on the slopes of
Mount Parnassus in the ancient Greece. Many famous Greek leaders came to have
their questions answered at Delphi.

The Delphi technique used nowadays is not the mythical one mentioned above.
It mainly developed by Dalkey and Helmer at the Rand Corporation in the 1950s
[7, 8], which is a widely used method for achieving convergence of opinion con-
cerning real-world knowledge solicited from experts within certain topic areas. The
Delphi technique is designed as a group communication process that aims at
conducting detailed illumination and discussions of a specific issue in various
fields. The technique attempts to address the question of what should be expected in
case a situation occurs [9].

The Delphi technique is well suited as a means and method for building a
convergent agreement using a series of questionnaire to collect data from a panel of
selected informants. The process requires multiple iterations designed to develop a
convergence of opinion concerning a specific topic. Theoretically, the Delphi
process can be iterated until consensus is determined to have been achieved or none
of the experts changes the idea. However, studies suggested that three iterations are
often sufficient to collect the important information and to reach a convergence in
most cases even in different topics of study [8, 10, 11].

There is a series of steps to construct a checklist that can be applied to the
standard data collection form development. We suggest an approach consisted of
five predefined steps [10, 12–15].

(1) Literature review: A thorough literature review must be done so that a list of
symptoms and signs related to the disease under study is formulated. There are
different textbooks and schools of CM, those written or taught in those text-
books and schools must not be omitted.

(2) Checklist design: The researchers/developers draft the initial checklist in
which symptoms and signs should be systematically grouped in domains for
ease of making decision by experts.

(3) Scores of the items: Experts are asked to score their opinions on the items in
semi-quantitative scales (see the next topic). The semi-quantitative opinions
can be one of the 3, 5, or 10 Likert-type scales, or they can be in a visual
analog scale.
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(4) Expert consensus: Now that the initial checklist is made, send the checklist to
a group of no less than five experts to review and score it in at least three
rounds. The developers must ask their opinions if any missing items should be
added. Experts must be distributed in different schools of CM. The details of
Delphi process are discussed later.

(5) Finalization: After finishing Delphi process, the results must be published,
disseminated, implemented, and updated at interval.

The Delphi process is a series of activities to accomplish the conclusion of the
idea or a checklist of symptoms and signs of the disease of interest in CM. In
drafting a checklist, one may review the literatures and textbooks and design a
checklist by oneself. The problem of the action is the acceptance by experts and
practitioners. Being an expert is not the exception. To avoid this problem, it is
necessary to have experts and practitioners to get involved in the process. The
Delphi process to ensure valid results includes the following steps.

(1) Setting up a steering committee: The researchers must set up a steering
committee to control the quality of whole development process and determine
the contents of the checklist. The committee members must be senior
researchers who have authority in CM field. It is not necessary that they are in
the field of study and must not be the member of informant experts.

(2) Tasks of steering committee: Their tasks are to give the direction, to help in
any steps that the researchers request, and to make sure that the researchers are
not misconducting. The steering committee must discuss with the researchers
to approve the final list of experts and also approve the results of literature
search, the initial checklist, and facilitate the contact of expert panel through
their authority.

(3) Roles of expert panel: The expert panel must clearly know the aims of the
study and agree to complete all rounds of the discussion. They must know that
they themselves are also the subjects of the study.

(4) Rounds of Delphi process: In traditional Delphi process, it is advised that the
process should begin with open-ended questions [16]. In this chapter where we
are going to make a structural checklist, it is necessary to start with a structured
initial one. The researchers are responsible to draft an initial checklist and
distribute to experts who are approved by the steering committee. The
researchers are also collect their opinions and summarize the results of the first
round and send the feedback to them and ask for the second round of their
opinions. In summarization of the results of the first round, researchers must set
the threshold of the response before hand. Any items that get an average score
below the threshold would be cut from the second round of the checklist. Such
process and threshold must be known by the expert panel at the invitation to
join the study. Repeat the process in the third round. As mentioned earlier that
three iterations are usually enough to get a high intra-rater agreement even the
inter-rater agreement is not high [10], the results of the second and third rounds
are usually similar and the fourth round is not necessary.
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(5) Summary reports: Researchers must report back the results of the study to all
members of the expert panel and the steering committee. Together with the
report, a letter of thanks arid appreciation of their help should be sent.

For clinical use, it is easier to use when the checklist consists of items with
answers yes or no, present or absent. However, there are some cases that the
answers should be graded where the knowledge of constructing a semi-quantitative
answer described below is required. Thus, the final checklist for clinical use is not
the one that the expert panels see but is a practical checklist that is easy to use by
practitioners.

In summary, the Delphi technique is time and effort consuming procedure.
However, it is necessary if one needs a checklist of symptoms and signs in CM that
is accepted by the majority of the CM practitioner, irrespective of textbooks they
are using or the school from which they were graduated.

6.3 Construction of a Semi-quantitative Measurement

Some variables are in nominal scale and mutually exclusive. In this case, a
semi-quantitative measurement is not appropriate. For example, a patient can be
male or female but not in between the two. For allergy, a series of questions to
explore which allergen the patient exposed in the last few days, such as whether the
patient recently ate seafood, can be answered as yes or no. The amount of exposure
is not important in finding the potential allergen. In this situation, a binomial
measurement is suitable.

However, there are a lot more clinical symptoms and signs that the extent of the
phenomenon, i.e., the exposure to external environment and the manifestation of a
disease, can be graded with a quantitative measurement obtained from a medical
equipment such as body temperature and blood sugar level. However, there are a
number of gradable clinical manifestations that need interpretation by doctor’s
observation. In this case, a semi-quantitative measurement is needed.

A semi-quantitative measurement is the procedure to transform qualitative
measurement in detecting the presence or absence of a subjective observation to
provide a numeric representation of the amount of the observed phenomenon.
A binomial measurement of the presence or absence of a phenomenon of interest is
graded into a range of score for the observed event. The benefit of this method is to
make room for observers to state an uncertainty they observe between the presence
and absence of the occurrence of that symptom or sign. In fact, in many cases
observers are sure that the event is absent or present. In situation that they are not
certain to state the extremes, they have an opportunity to say that the fact is likely to
be somewhere between the two ends.

On the other hand, the semi-quantitative assessment is also used in interpretation
of the results in scientific measurement in percentage or continuous scales that are
hard to interpret into a few categories, i.e., low, medium, and high. In this case,
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uncertainty occurs around the cutpoints as well. This phenomenon is not important
to CM since it also occurs in results from medical equipment and statistical analysis
in WM.

Even one cannot avoid uncertainty of the semi-quantitative measurement, it is
better to state the intermediate or indeterminate decision rather than to force the
evidence to be on an extreme side of binomial determination. Some may prefer
Likert-type scales of 1 to 3, 5, 10, or 100 in measuring different phenomena. Some
may use a visual analog scale (VAS) where observers of patients can mark their
decision on the symptom or sign on a straight line where 0 and 10 or 100 are on the
two opposite ends. In measurement of severity of pain, doctors in WM usually use a
VAS score and 0 means no pain at all and 10 or 100 means the severity of pain that
the patient cannot tolerate.

The use of semi-quantitative measurement is clear when a doctor wants to follow
a clinical presentation in a long period of time. It is easy to follow the change in
ordinal or continuous scales than in a binomial scale. CM practitioners can adopt
such a concept to evaluate the presence of a phenomenon to an ordinal or con-
tinuous scale of its severity and use the score in statistical analysis.

CM practitioners may feel uncomfortable to classify zheng as a probability with
uncertainty as shown above. However, in clinical practice of CM, one can see
variability of signs, symptoms, and zheng in a patient. With this method, it is easy
in describing the change in these things over time. And it also allows CM practi-
tioners to communicate the zheng diagnosis in the way that a patient has got
moderate degree of this zheng and some degree of another or others at the same
time.

6.4 Statistical Methods for Grouping of Signs
and Symptoms

The presence of a group of signs and symptoms of patients, and probably with
history of past exposure to climate or diet, leads to zheng classification of a disease
and diagnosis of a disease. It is possible that the classification of zhengs and
diseases is different from one to another school of CM, and it may change when
systematic analysis of signs and symptoms is evaluated by systematic methods
using statistics of grouping.

There are a series of statistical methods to solve grouping problems of clinical
manifestations of a disease to identify underlying zheng classification. Usually, we
use statistical models in the group of latent class analysis and cluster analysis. Other
appropriate models can be applied whenever they can group sets of variable with
reasonable statistical presumptions and constrains.
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6.4.1 Latent Class Analysis

Latent class analysis (LCA) is a statistical method for identifying unmeasured class
membership among subjects in a dataset using categorical and/or continuous
observed variables. LCA procedure defines latent classes by the criterion of ‘con-
ditional independence.’ This means that each variable is statistically independent of
every other variable within each latent class. For example, within a latent class
corresponding to a distinct syndrome, the presence/absence of one symptom is
viewed as unrelated to presence/absence of all others. Alternative models were
described by Lindsay et al. [17].

The study of Yang et al. [18] was an example of the use of LCA on dichotomous
outcomes. Zheng classification of psoriasis was evaluated using this method on a
standardized clinical checklist developed by the Delphi technique [10]. Three
zhengs were identified and the difference from those documented in the textbooks
was discussed. In Yang’s study, dichotomous nature of signs and symptoms was
used. For grade characteristics such as tongue coating, they transformed the grades
into a series of binomial variables, i.e., thing and thick tongue coating to the
presence of thin tongue coating—yes or no, thick tongue coating—yes or no.

Further derivation of LCA is the latent tree model (LTM) described in detail by
Zhang et al. [19, 20]. In-depth explanation of the statistical methods of both LCA
and LTM is skipped since the aim of this chapter is on standardization of data
collection not on statistical analysis.

6.4.2 Cluster Analysis

Cluster analysis is a multivariate method which aims to classify a sample of subjects
(or objects) on the basis of a set of measured variables into a number of groups in
which similar subjects are placed [21]. It is used in various fields in sciences. An
example where the method is used in the field of psychiatry is to characterize
patients on the basis of clusters of symptoms. In public health, it is used to identify
disease outbreaks. It can also be applied to identify clusters of signs and symptoms
which relate to zhengs in a disease [22]. Cluster analysis is also used in classifi-
cation of Chinese herbs and network of herbs used in some diseases [23, 24].
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