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KAMPO  MEDICINE

Comparison of Rating Scale Methods for 'Cold Sensation' in 
Kampo Medicine

Takaaki Kinoue1),  Makoto Arai2)

ABSTRACT
Objective: The purpose of this study is to examine which rating scale is more suitable for objectivizing the subjective symp-

toms emphasized in Kampo clinical practice to ensure the high-quality of clinical evidence.
Methods: A questionnaire survey on cold sensation was conducted in two groups of female students from the fourth year of T 

Medical University (in April and July) and a group of female patients who first visited the N Kampo Clinic. Three rating scales, 
descriptive question formats sometimes used in Kampo medicine, tentatively named "specific explanatory questions" (SEQs) in 
this study, verbal rating scale (VRS) with rating by qualitative words, and visual analogue scale (VAS) widely used to evaluate 
pain intensity were used for the questionnaire. Then we compared the evaluations of cold sensation and the effect of seasonal 
change in the environment among three scale methods, and difference in cold sensation by rating scale.

Results: VRS was more able to properly evaluate the effect of change of seasons on cold sensation.
Conclusion: VRS was considered to be more suitable as a rating scale for cold sensation evaluation because of these results, 

its wide acceptance in the field of psychology, and the ease with which VRS data can be processed statistically.
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INTRODUCTION

Kampo medicine is a treatment system that relies on both the 
patient's and doctor's subjectivity. Regarding the patient's subjectivity, 
subjective symptoms, not examination data, are emphasized in Kampo 
diagnosis and analysis of the Kampo therapeutic effect. In addition, the 
classical method of Kampo diagnosis is empirical or intuitive. For 
example, the abdominal examination and pulse examination rely largely 
on the subjective judgment of the physician. In other words, the doctor's 
subjectivity has a large effect on Kampo diagnosis. In order to establish 
high-quality clinical evidence in Kampo research, it is necessary to 
objectively express subjective data in some way. 

Psychological and statistical considerations should be given to the 
questionnaire's content and format, especially regarding patients' subjec-
tivities. Currently, various rating methods are used by medical and psy-
chological specialists dealing with pain including the verbal rating scale 
(VRS) that uses qualitative expressions to measure pain intensity, a 
visual analogue scale (VAS) that indicates pain intensity on a 10-cm 
long horizontal line extending from no pain on the left to maximum pain 
on the right, a numerical rating scale (NRS) that grades pain in steps 
from 0 to 10, and faces pain scale (FPS) that expresses the degree of 
pain stepwise using various facial expressions. In addition, they have 
been applied to evaluations of subjective symptoms other than pain. 
However, clinical studies on Kampo medicine, which mainly uses the 
patient's subjective description of symptoms as an index of treatment 
status, have rarely dealt with which of the rating scales is more appro-
priate clinically.

In this study, we compared three rating-scale methods characterized 
by: 1) descriptive question formats that have been sometimes used in 

Kampo medicine, that we tentatively call "specific explanatory ques-
tions" (SEQs) in this study, 2) VRS, and 3) VAS. The purpose of this 
study was to examine whether rating-scale evaluations of subjective 
symptoms differs among these three rating-scale methods and to deter-
mine which one is more suitable for Kampo clinical research.

PARTICIPANTS  AND  METHODS

A group of healthy female medical students from the fourth year of 
T Medical University and a group of female patients of the same age 
(20-25 years) who first visited the N Kampo Clinic in Tokyo participat-
ed in this study. All participants provided their written consent to partic-
ipate in this study.

The same questionnaire survey was conducted in fourth-year stu-
dents of T University in April (data set 1; DS 1) and July (data set 2; DS 
2) and in outpatients of N Clinic in July (data set 3; DS 3). DS 1 and DS 
2 participants were from the same population, but DS 1 participants 
completed the questionnaire in spring (in April) when the climate was 
still cool, and DS 2 participants completed it in the heat of summer (in 
July). We thought that we could observe an effect of change in season 
between the two DS groups. During this period, we thought that season-
al change occurred during this period. The DS 3 group was the control 
group for the DS 2 group, and was matched to the DS 2 group with 
respect to the questionnaire period (in July), age (20-25 years), and gen-
der (female). The questionnaires of the DS 1 and DS 2 participants were 
self-signed to confirm class attendance and those of the DS 3 partici-
pants were unsigned and anonymous. Each group completed the same 
questionnaire using three different rating systems (SEQs, VRS, and 
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VAS) and answered the question about "cold sensation" (Table 1).
In this study, we examined the following three items: (1) 

Comparison of the three rating methods (SEQs, VRS, and VAS) used for 
evaluation of cold sensation by each member of the DS 1, DS 2, and DS 
3 groups, (2) Comparison between the DS 1 and DS 2 groups to examine 
whether the evaluation of cold sensation with seasonal change in the 
environment differed among rating methods, (3) Comparison between 
the DS 2 and DS 3 groups to examine whether the evaluation of cold 
sensation during the same season differed among rating methods.

For the purpose of statistical analysis, VRS was regarded as an 
interval scale with equally spaced markings from 0 (not at all cold) to 
10 (very cold). VAS score was indicated by a horizontal line of length 
(0-10 cm) with the left end indicating "not at all cold." For comparison 
in each group, Spearman’s rank correlation coefficient was used for cor-
relation between the rating scales, and the Student t-test for paired data 
was used for comparison between VRS and VAS. In the comparison 
between SEQs and VRS, the Welch t-test was used to determine wheth-
er the answers rated using SEQs could be statistically distinguished 
from answers rated using VRS because SEQs was not considered to be 
an interval or ratio scale and could not be scored. In the comparison 
between the DS 1 and DS 2 groups and between the DS 2 and DS 3 
groups, the Mann-Whitney U-test was used for the SEQs data and the 
Student t-test for the VRS and VAS data.

RESULTS

Of 104 fourth-year students from T University, 81 responded to the 
questionnaire conducted in April for DS 1, 101 in July for DS 2, and 
109 outpatients of the N Clinic responded to the questionnaire conduct-
ed in July for DS 3. All three datasets were analyzed.

In response to the question in the SEQs questionnaire "Do you have 
cold sensation in your hands and feet?". 3 out of 81 respondents in the 
DS 1 group answered "1. Feel cold even after taking a bath," 26 
answered "2. Feel cold even in a warm room," 38 answered "3. Feel 
cold when weather gets cold," and 14 answered "4. Do not feel cold at 
all." One out of 101 respondents in the DS 2 group answered "1," 18 
answered "2, "60 answered "3," and 22 answered "4." Two out of 109 
respondents in the DS 3 group answered "1," 13 answered "2," 73 
answered "3," and 21 answered "4" (Figure 1). Using the VRS, the 
scores were 5.58 ± 2.73 (mean ± S.E.) in the DS 1, 5.52 ± 2.51 in DS 2, 
and 6.24 ± 5.18 in DS 3 (Figure 2, Table 2), and using the VAS, the 
scores were 6.31 ± 3.03 in DS 1, 5.79 ± 3.05 in DS 2, and 6.35 ± 2.54 in 
DS 3 (Figure 3, Table 2).

Table 1: Three questionnaire formats for assessing cold sensation
1) Do you have cold sensation in your hands and feet?

1.  Feel cold even after taking a bath
2.  Feel cold even in a warm room
3.  Feel cold when weather gets cold
4.  Do not feel cold at all

2) How cold is your cold sensation?
1.  Very cold
2.  Rather cold
3.  Slightly cold 
4.  Hardly cold
5.  Not at all cold

3) How cold is your cold sensation?
Please mark a position that best represents your cold sensation with a cross 
on the line below.

  Not at all cold Very cold

1) specific explanatory questions (SEQs), 2) verbal rating scale (VRS), 3) visual analogue 

scale (VAS)

Figure 1: The response to specific explanatory questions (SEQs) 
in the SEQs cold sensation questionnaire. DS 1; n = 81, 
DS 2; n = 101, DS 3; n = 109.

Figure 2: The response measured by the verbal rating scale (VRS) 
method of cold sensation assessment. DS 1; n = 81, DS 2; n 
= 101, DS 3; n = 109.

Figure 3: The response measured by the visual analogue 
scale (VAS) method of cold sensation assessment 
(score out of 10). DS 1; n = 81, DS 2; n = 101, DS 3; 
n = 109. The scores are indicated on the horizontal 
axis of the graph by 10 equally spaced tick marks.
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(1) Comparison of the evaluation of cold sensation between 
the three rating scale methods of SEQs, VRS, and VAS in 
each of the groups (DS 1, DS 2, and DS 3)

Comparison of the VRS and VAS systems for rating cold sensation

The VRS and VAS scores were positively correlated in the DS 1, 
DS 2, and DS 3 groups (rs = 0.872, 0.863, 0.644, p < 0.01, respective-
ly). In the DS 1 and DS 2 groups, cold sensation was rated significantly 
stronger by VAS than by VRS scoring (p < 0.01, respectively), but there 
was no significant difference between them in the DS 3 group (Table 2).

Comparison of the SEQs and VRS systems for rating cold sensation

The SEQs and VRS scores were positively correlated in all dataset 
groups (rs = 0.641, 0.696, 0.619, p < 0.01, respectively). In any group, 
those who answered "1" or "4" in the SEQs system were significantly 
distinguishable by the VRS system (p < 0.01, respectively), but those 
who answered "2" or "3" could not be distinguished.

Comparison of the SEQs and VAS systems for rating cold sensation

The SEQs and VAS scores were positively correlated in all dataset 
groups (rs = 0.694, 0.634, 0.506, p < 0.01, respectively). In any group, 
those who answered "1" or "4" in response to the SEQs question were 
significantly distinguishable by the VAS rating system (p < 0.01, respec-
tively), but those who answered "2" or "3" could not be distinguished.

(2) Comparison between the DS 1 and DS 2 groups for exam-
ining whether the evaluation of cold sensation with season-
al change in the environment differed among rating scale 
methods

Evaluation of the effects of seasonal intervention on cold sensation

Using the SEQs method for evaluation, cold sensation was signifi-
cantly improved in the DS 2 group compared to the DS 1 group (p < 
0.05), but there was no significant difference between evaluations using 
the VRS and VAS methods.

(3) Comparison between the DS 2 and DS 3 groups for exam-
ining whether the evaluation of cold sensation was different 
among rating methods used in the questionnaire conducted 
in the same season

Comparison of cold sensat ion between heal thy and pat ient 

(unhealthy) groups

Using the SEQs and VAS for evaluation, there was no difference in 
cold sensation between the DS 2 and DS 3 groups, but using the VRS 
for evaluation, cold sensation was significantly stronger in the DS 3 
group than the DS 2 group (p < 0.05).

DISCUSSION

The questionnaire survey is one of the methods of collecting socie-
tal and public opinion data in sociology, marketing data in business 
management, and epidemiological data in medicine. Moreover, quantita-
tive questionnaire surveys are often used as research tools in psycholo-
gy. In sociology and psychology, various scaling techniques have been 
devised to quantify behavior and state of consciousness1), but because of 
their simplicity, rating scale methods are most often used. This method 
is used for measuring the sense or feeling of an object or situation, by 
constructing an interval scale from suitable adjectives representing sen-
sations and moods2). For example, in a bidirectional method called the 
semantic differential method, the line between opposing adjectives, e.g., 
"cold" and "hot," is divided into five or seven equal parts, and the adjec-
tives are graded between the extremes of the sensation or mood. In 
another method, only one directional adjective, e.g., "cold" is used and 
rated. In yet another, the sensation or mood is freely rated without grad-
ing scales on a line. This is a convenient method to quantify the state of 
consciousness3).

The characteristics of each of the three psychological scaling meth-
ods compared in this study are shown. The descriptive question format 
of SEQs showing specific examples is actually used occasionally in 
questionnaire surveys such as in medical interviews about Kampo prac-
tice. The questions about the intensity of cold sensation are easy to 
understand at first glance because they are answerable with specific 
examples. However, it has been pointed out that the questions that pose 
hypothetical situations such as "after taking a bath" or "in a warm room" 
can reduce the quality of the survey data4). In addition, the question is 
double-barreled, that is, it asks about two things, "hands" and "feet" at 
the same time, which is also inappropriate as a question format5). 
Furthermore, the disadvantage of this question format is that results can-
not be scored because it is sometimes difficult to describe survey alter-
natives or categories in terms of interval, ratio degrees, or even ordinal 
degrees among the survey alternatives. VRS is a method often used in 
the field of psychology to evaluate the degree and frequency of com-
plaints in several stages. Originally an ordinal scale, but with appropri-
ate qualitative expressions, descriptive scales provide continuity 
between questions as with the use of an interval scale. For scoring on 
the premise of equal intervals, it is desirable to add an ordinal number 
corresponding to each category6). Originally, VAS was devised for use 
mainly in the field of anesthesiology to more objectively evaluate diffi-
cult-to-measure subjective symptoms such as pain, and the usefulness of 
the scale has already been established7,8). On the other hand, VAS can be 
applied quantitatively to variables other than pain, such as quality of 
life9).

First, we conducted a questionnaire survey with the same cold sen-
sation content using the SEQs, VRS, and VAS as rating scales. Then, the 
datasets obtained from each group were compared to determine whether 
the cold sensation values differed in magnitude between the three rating 
scales. In a comparison of VRS and VAS values for cold sensation in T 
University students, there was a strong correlation between VRS and 
VAS values in both the DS 1 (in April) and DS 2 (in July) groups, how-
ever, compared to VRS scores, VAS scores indicated that cold sensation 
was significantly more intense (Table 2). This suggests that T University 
students would rate cold sensation intensity as stronger on a VAS than 
on a VRS. In comparison of VRS and VAS, there are several reports that 
VRS is as useful as VAS, such as the report of no difference in assess-
ment for chronic pain by the VRS and VAS methods10), and the report 
that all categories (response alternatives) were distinguished significant-
ly from each other by scoring of VAS, for itching11). On the other hand, 

Table 2: Rating of cold sensation by different rating scales for DS 1, DS 2, and DS 3

Rating   Groups

System DS 1 (T University in April, N: 81)  DS 2 (T University in July, N: 101)  DS 3 (N Kampo Clinic in July, N: 109)
 

 NS  +
VRS ( /10 ) 

5.58 ± 2.73  5.52 ± 2.51  6.24 ± 5.18
(mean ± S.E.) 

** ** NS
VAS ( /10 ) 

6.31 ± 3.03  5.79 ± 3.05  6.35 ± 2.54
(mean ± S.E.) 

 NS  NS
   

(  **: p < 0.01,  +: p < 0.05, NS: Not significant. )  
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there is a report showing that VRS is more suitable than VAS in evaluat-
ing postoperative pain12), and a systematic review showing that NRS is 
superior to VRS or VAS13). In this study, we found that VRS and VAS 
differed in the evaluation of cold sensation, indicating that the selection 
of a rating scale was very important when conducting a questionnaire 
survey. In addition, although the SEQs score correlated with VRS score 
and VAS score in all datasets, among "1", "2", "3", and "4", "2" and   
were not distinguishable. The numbers appended to the beginning of 
each SEQs category may have affected the evaluation. In other words, 
subjects tended to consider SEQ categories as an ordinal scale by the 
head number appended to each category. 

Next, DS 1 and DS 2 were compared to examine whether the evalu-
ation of cold sensation with seasonal change was different among rating 
scales. There was a seasonal change in Japan especially in climate con-
ditions between the two questionnaire surveys conducted in April and 
July in T University students. Regarding the evaluation of cold sensa-
tion due to seasonal change, the SEQs score showed significant 
improvement, but neither the VRS nor VAS scores showed a significant 
difference in mean value, though their mean values showed a tendency 
of improvement. The cold sensation is expected to improve in summer, 
so the results of SEQs rating were reasonable and those of VRS and 
VAS were not satisfactory. Considering that the VAS result indicated a 
stronger cold sensation than the VRS result, a reasonable interpretation 
might be that T University students might have answer more lightly to 
VRS than actual status both in April and July but placed their marks 
closer to the right end of the VAS line. Or there were other factors such 
as air conditioning etc,. which interfered with the result. Interestingly, 
there is a report that the FPS was the best of four rating scales including 
VAS, NRS, VRS, and FPS for evaluating the effect of time course inter-
ventions on postoperative pain intensity14). But patients might have rated 
their feeling according to preconceived notions, such as that cold sensa-
tion improves when it gets warmer, or that time soothes postoperative 
pain. There may be cultural or ethnic aspects to the rating of physical 
sensations11). More rating scales must be compared to find the most 
appropriate one to use for each survey.

Subsequently, DS 2 and DS 3 were compared to examine whether 
the evaluation of cold sensation was different among the rating scales 
used in the questionnaire administered to different groups in the same 
season. Although there was no significant difference in the evaluation of 
cold sensation between the SEQs rating system and VAS rating system, 
the VRS rating system showed a significantly stronger cold sensation in 
the patient group (DS 3) than in the healthy group (DS 2). Mizobe et al. 
reported that 74% of female patients in their early 20s had complaints of 
cold sensation, which was significantly more than the 35% of female 
students of the same age who seemed to be healthy15), and the VRS 
results in this study agreed with this.

Considering the above results, among the SEQs, VRS, VAS meth-
ods, the VRS method should be regarded overall as the most appropriate 
rating scale method for evaluation of cold sensation, especially because 
it discriminated between healthy (DS 2) and unhealthy (DS 3) groups

There are some limitations in this study. Since there were only 
female students at T University, the control group was limited to 
women, but if the subjects were not limited to women, the results might 
have indicated gender differences. Some other commonly used rating 
scales, such as NRS or FPS, should be examined because the SEQs 
questionnaire had an inappropriate format in the first place. Also, some 
issues remain regarding the VRS rating system, such as whether the size 
of the interval and/or ratio may be constant kept, how to use quantitative 
expressions, and whether it is appropriate to evaluate on a five-step 
scale. In addition, it is also necessary to consider whether the evaluation 
by the VRS method is appropriate for symptoms other than cold sensa-
tion. Based on these issues, further examination is needed from the per-
spective of both psychological and Kampo clinical practice.

CONCLUSION

We compared three rating scales, the SEQs, VRS, and VAS, which 

are used in Kampo clinical research as a means of objectively evaluat-
ing patients' subjective experience. Taking into account the widespread 
use of the VRS in sociology and psychology, the ease of scoring on an 
interval scale, and the possibility that the VRS could be the most accu-
rate method of pinpointing the intensity of cold sensation, this study 
concludes that the VRS method should be regarded overall as the most 
appropriate rating scale method for evaluation of cold sensation.
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