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Objective: This study conducted correlation analysis between subjective surveys measuring xerostomia (mouth dryness) and
objective assessment methods for measured values of oral moisture. By doing so, it sought to identify the appropriateness of
assessment tools to measure xerostomia.
Methods: The study carried out a questionnaire survey among 37 healthy male and female adults without general diseases
after getting their consent following the review of Dankook University IRB Committee. Measurement of oral moisture was
done using Mucus (Life Co.). The questionnaire used questions of precedent research related with subjective xerostomia
diagnosis. For analysis, the study, conducted reliability test by each question, internal consistency and correlation analysis
between measured values of oral moisture.
Results: As a result of comparing between the questions—subjective assessment tool—and measurement of oral moisture—objective one—, reliability between the questions turned out relatively high at 0.840, while internal consistency turned
out between 0.40 and 0.75. As a result of correlation analysis between assessment tools, there was correlation between the
questions (p＜0.05, p＜0.01), whereas there was no correlation between the questions and measured figures of oral moisture (p＞0.05).
Conclusion: As per the findings of this study, there was no correlation between subjective surveys and measured values of
oral moisture. And yet the study believes there is need for diverse research on effectiveness of subjective survey methods
and measuring tools in connection with xerostomia.
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Introduction

whereby people feel dryness in the mouth, mainly occurs from
the decrease of salivation, changes of physical composition of
saliva, continuous medication because of chronic diseases and
head and neck irradiation [1-3]. While improved living standard and advanced medical technology in modern society have
increased people’s life expectancy, we also see the increase of
old population, the number of chronic patients and the people
who use drugs to cure. A number of these medications have
caused the decrease of salivation, resulting in the increase of
xerostomia [4-6]. Under the circumstances, to enhance the

Xerostomia (dry mouth), which is a subjective symptom
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quality of lives among patients suffering from xerostomia, we
need to work out methods to precisely diagnose and cure of
xerostomia. As a result, various problems such as oral malodour, periodontal disease and dental caries occurred [7-9].
To measure the level of xerostomia needs to assess subjective symptoms as well as objective ones. Questionnaires
are mainly used to measure the patient’s subjective symptom
[10-12]. It’s because subjective symptoms felt by xerostomia
patients can be assessed only by questionnaires.
Objective assessment methods include the measuring of
saliva flow rates and clinical evaluation. The decrease of salivation makes saliva level wetting the oral mucosa thin along
with insufficient wetness, letting people to feel mouth
dryness. Insufficient wetness of the oral mucosa as such was
reported to have a close correlation with the decrease of saliva
flow rate [13-15].
So, not only objective assessment like the measuring of saliva flow rates but checking symptoms and the level of inconveniences felt subjectively by patients along with interrelations with objective symptoms are very important for diagnosis and cure of xerostomia. This study used questionnaire
survey as a subjective assessment method and conducted correlation analysis with results of measuring oral humidity related with saliva flow rates as an objective assessment tool. In
doing so, the study sought to examine the effectiveness of suitable assessment tools and apply the result to clinics.

Materials and Methods
1. Subjects
This study, following the review of Dankook University
IRB Committee (IRB No. 2017-03-035), explained the purpose of the study to the participants and got their consent.
During April to May in 2017, it selected 37 healthy male and
female adults with good oral conditions who had not complained of xerostomia and not used drugs that might cause
xerostomia. They were also without general diseases.
Distribution by their sex and age groups is as per Table 1.

2. Methods
Oral moisture was measured using Mucus (Life Co.,
Saitama, Japan). Data was shown with three figures in the
range of 0.00 to 99.8 and the study, following the guidelines of
the maker, measured dorsum of tongue three times repeatedly
and selected, recorded the median values as the most reliable
one [16]. In criteria of measuring and reading of oral moisture,

Table 1. General characteristics
Variable
Sex
Age group (yr)

Total

No. of subjects
Male
Female
30s
40s
50s

18
19
20
14
3
37

Figure 1. Six questions to check
the level of feeling of mouth dryness. Reproduced and translated
into English from the article of Lee JY
et al. (J Oral Med Pain 2005;30:3839) [18].
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figures below 28 mean the dry mouth and more than that mean
not being dry [17]. As a result of measuring oral moisture, all
of the subjects were at 30.68 on average without symptom of
xerostomia. The questionnaire survey, building on questions
set in previous research by Lee et al. [18] as per Figure 1, used
numerical rating scale in which patients are supposed to rate
their level of pain and inconvenience on score scales with certain interval as well as visual analogue scale showing the relevant levels along a line. It was meant to assess subjective feeling of mouth dryness.

3. Data analysis and statistical methods

that the questions had high internal consistency in relation
with the level of feeling of mouth dryness.

2. Correlation analysis of measurement results of
subjective dryness and oral moisture
The study conducted Kendall’s tau_b correlation analysis
as the result of normality didn’t constitute a normal distribution. The result is as per Table 3. While there was correlation between subjective assessment questions regarding feeling of mouth dryness (p<0.05, p<0.01), there was no obvious
correlation with the measurement result of oral moisture (p>0.05).

Statistical analysis on measurement results and all collected
data used IBM SPSS Statistics (ver. 18; IBM Corp., Armonk,
NY, USA). The study, using intraclass correlation coefficients
(ICCs) obtained by analyzing result values from six questions
regarding the level of feeling of mouth dryness, assessed its
reliability. Along the way, the study measured Cronbach’s alpha values to assess if six questions consistently showed the
level of feeling of mouth dryness within the same framework.
Correlation analysis between questions and results of measuring oral moisture was conducted using Kendall’s tau_b, following the test of its normality.

Discussion

Results

Table 2. Analysis on reliability between survey questions, and internal
consistency

Measuring saliva flow rates to assess xerostomia has been
used as the most objective and common test means. Should
salivation decrease, people may complain of feeling of mouth
dryness as well as pains like burning sensation because of dry
mouth and changes of their tastes. Other times, they may complain of dysphagia or difficulty in eating dry food [19]. That
said, it is also true that some patients complained of feeling of
mouth dryness though there was no apparent decrease of

1. Reliability assessment of questions regarding
subjective feeling of mouth dryness
As a result of examining the reliability of six questions regarding feeling of mouth dryness, the level of feeling of mouth
dryness (Dry-day) in the afternoon and the relevant level
while eating (Dry-eat), showed high reliability at 0.719 and
0.727 respectively as per Table 2. While, other questions were
below 0.75 but still showing relatively high correlation coefficients from 0.43 to 0.661. Cronbach’s alpha value evaluating internal consistency turned out high at 0.840, telling us

Dry-PM
Dry-day
Dry-eat
Dif-swal
Am-sal
Eff-life

Intraclass
correlation
coefficient

Significance

0.436
0.719
0.727
0.626
0.611
0.661

0.000
0.000
0.000
0.000
0.000
0.000

Cronbach’s
alpha
0.840

Intraclass correlation coefficient: values are presented as between 0
and 1. Cronbach’s alpha value: values are presented as average value
measured.

Table 3. Correlation between oral moisture and feeling of dryness

Oral humidity
Dry-PM
Dry-day
Dry-eat
Dif-swal
Am-sal
Eff-life

Oral humidity

Dry-PM

Dry-day

Dry-eat

Dif-swal

Am-sal

Eff-life

1
0.060
−0.020
−0.015
0.045
0.037
−0.165

1
0.497**
0.186
0.197
0.205
0.332**

1
0.538**
0.269*
0.433**
0.460**

1
0.492**
0.524**
0.506**

1
0.515**
0.391**

1
0.492**

1

*p＜0.05, **p＜0.01.
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salivation. As a matter of fact, it was also reported that the level of subjective feeling of mouth dryness had no direct correlation with the decrease of saliva flow rates [20-22]. Besides,
saliva flow rate, remaining saliva amount in the mouth and pH
don’t necessarily have correlation with the occurrence of xerostomia and consequent inconveniences [23,24].
Thus, testing reliability and validity of used assessment
tools while diagnosing xerostomia is extremely important.
Though previous studies had a diverse range of research on a
number of assessment tools, there is still difficulty in applying
suitable assessment tools to clinics in diagnosis of xerostomia.
As a result of comparing between the questions—subjective
assessment tool—and measurements of oral moisture related
with salivation—objective one—, there turned out no correlation between assessment tools (p>0.05). The study believes in
the future there should be further research on precise diagnosis
methods based on the symptom levels of xerostomia and subjective feeling as well as appropriate counter measures.

Conclusion
In connection with diagnosis of xerostomia, this study conducted correlation analysis between assessment tools, the validity of which was proved, and sought to help precise diagnosis and offer appropriate cure methods. The obtained results
were as followings.
1. Cronbach’s alpha value of six questions was 0.840,
showing high reliability between questions.
2. Intraclass correlation coefficient value ranged between
0.40 and 0.75, showing internal consistency between the
questions.
3. As a result of correlation analysis, senses of mouth dryness were statistically significant between the questions
(p<0.05, p<0.01), while correlation between measured values
of oral moisture and questions were not statistically significant (p>0.05).
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