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Abstract 

Yakumo Town in Hokkaido, Japan is a rural town with a population of approximately 15000 

people, were the population is semi-agricultural and semi-fishing. The town had little population 

movement and is cooperating with the prospective cohort study. A self-administered 

questionnaire survey in the otolaryngology department at a Yakumo Town resident health 

checkup compared the presence or absence of subjective dizziness with various subjective 

symptoms (taste, smell, saliva secretion, tinnitus, meal frequency, frequency of eating out, 

tongue inflammation) and simple tests (salt taste, smell, chewing ability).The results showed that 

of the 274 participants (114 men, 160 women), those with subjective dizziness also had poor 

saliva secretion (chi-square test result, P = 0.008) and tinnitus (chi-square test result, P = 

0.0001). One of the home guidance measures for dizziness patients is to stay haydrated, do light 

exercise, and maintain a regular diet. To clarify the results of this study, we believe it is 

necessary to add the amount of water consumed to the questionnaire survey items and also 

measure saliva volume. The result of this study are cross-sectional results from a single year, we 

believe that in the future it will be necessary to conduct longitudinal studies on the same 

participants over multiple years. 
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1. Introduction 

A prospective cohort study is being conducted in Yakumo Town, Hokkaido, Japan, where 

residents undergo a health checkup. At the end of August each year, a self-administered 

questionnaire survey is conducted on otolaryngological items such as dizziness, tinnitus, sense of 
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taste, sense of smell, and saliva secretion. The results of the otolaryngological questionnaire 

survey conducted in September 2024 were compiled, and each questionnaire item was compared 

depending on whether or not dizziness was present. The Yakumo Yown Study has been ongoing 

for 40 years, and the ENT Department has been participation since 2005. Due to the COVID-19 

pandemic, the study was canceled in 2020 and 2021, but from 2022 to 2023 onwards it was held 

again with various restrictions in place, and in 2024 it was possible to conduct resident 

screenings similar to those in 2019. The pre-examination questionnaire about ENT issues asks 

about the participants condition form about one month prior to the examination. This research 

requires the cooperation of everyone who will participate in the Yakumo Town resident health 

checkups. The cooperation of the Yakumo Town Hall Staff is also essential. 

It is necessary to minimize the burden on participants in resident health checkups, and to accept 

as many participants as possible within a given time frame by conducting only essential tests and 

completing a minimal number of questionnaires. 

 

Therefore, we used a simple taste test (Solsave: manufactured by Advantec), a simple smell test 

(smelling stick: manufactured by Daiichi Pharmaceutical Industry Co., Ltd.), and a simple 

chewing force test (chewing force gum: manufactured by Lotte Co., Ltd.), and the direct 

questionnaire asked about the presence or absence of subjective tinnitus, dizziness, saliva 

secretion, tongue inflammation, taste state, smell state, number of meals a day, and frequency of 

eating out, in the past month. There results were compared statistically and are reported here.  

 

2. Method 

A simple test and questionnaire were conducted on people who participated in an ENT health 

check. In 2024, 274 people aged 40 years or older (114 men, 160 women) who participated in the 

Yakumo Town Resident Health Checkup in an ENT held from August 29th to September 1st. 

 

2.1. Inspection contents 

The taste test used Advantech’s Solsave to assess salt teste. Participants upt a filter paper for the 

taste test in to their mouths to check the taste, and then selected on of the following in the answer 

column of the checklist: 1: sweet, 2: salty, 3: sour, 4: bitter, 5: I can’t tell what it is, but I can 

taste it, 6: tasteless, and they wrote a number in the answer column.  

 

The odor sticks are manufactured by Daiichi Pharmaceutical Industry Co., Ltd., and the test tests 

participants' ability to identify 12 odors commonly experienced in Japanese daily life (ink, wood, 

perfume, menthol, mandarin oranges, curry, household gas, roses, cypress, sweaty socks, 

condensed milk, and fried garlic). Participants smell the odors smeared on filter paper and select 

one of six options (numbers 1 to 4 have the names of different odors written on them, with one 

correct answer; number 5 is an odor that you can smell, but you don't know what it is; and 

number 6 is odorless), then they write the number in the answer box. 
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Participants were given a preliminary questionnaire in which they were asked to answer 

questions about their subjective dizziness, tinnitus, tongue inflammation, teste and smell, saliva 

secretion, number of meals eaten, and frequency of eating out. 

 

2.2. Statistical processing 

Statistical analysis (Wilcoxon test) was performed to compare the results obtained. The results of 

the taste test, the smell test, and subjective questionnaires were compared with the presence or 

absence of dizziness.  

 

3. Results 

The results obtained from 274 people aged 40 years or older (114 men, 160 women) who 

participated in the Yakumo Town Resident Health Checkup held from August 29th to September 

1st, 2024, visited an otolaryngologist, and completed taste, smell, and chewing ability tests as 

well as otolaryngological and dietary questionnaires were divided into two groups based on 

whether they experienced dizziness, and each item was thoroughly compared. 

 

3.1 Results of subjective dizziness 

Of the 274 participants (114 men and 160 women), a comparison of male and female by the 

presence or absence of subjective dizziness showed that female reported more subjective 

dizziness than male (statistics: chi-square test P = 0.019) (see Table 1). 

 

 

 

 

 

 

 

 

 

 

 

3.2. Results of comparison between subjective dizziness and subjective sense of another 

The presence or absence of subjective dizziness was compared with the results of a simple salt 

taste test, simple smell test, simple chewing force test, subjective taste state, subjective smell 

state, frequency of food intake, frequency of eating out, presence or absence of subjective 

tinnitus, subjective saliva secretion state, and subjective presence or absence of tongue 

inflammation. 

 

There was no statistically significant difference in the results of the taste, smell, and chewing 

ability tests between those with and without dizziness (See Table 2, 3, 4). 

Presence Absence

Male（114） 30 84

Female（160） 64 96

Table 1.   Presence of absence of subjective dizziness

among residents participating in health checkups

χ-square test result　P=0.019*
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There was no statistically significant difference in the results of subjective salty taste and smell 

between those with and without dizziness (See Table 5, 6). 

Average value Standard deviation

Dizziness presence 0.787 0.29

Dizziness absence 0.816 0.227
P=0.473

Table 2.    Comaprison of salt taste test results with and without dizziness

unpaird-t test

Average value Standard deviation

Dizziness presence 7.032 2.682

Dizziness absence 6.883 2.743
P=0.668

Table 3.   Comparison of olfactory test results with and without dizziness

unpaird-t test

Average value Standard deviation

Dizziness presence 3.925 0.741

Dizziness absence 3.815 0.709
P=0.182

Table 4.   Comaprison of chewing force test results with and without dizziness

Mann-Whitney test

Average value Standard deviation

Dizziness presence 1.681 0.553

Dizziness absence 1.587 0.537
P=0.190

Table 5.   Subjective sense of taste depending on whether or not there is dizziness

Mann-Whitney test

Average value Standard deviation

Dizziness presence 1.66 0.597

Dizziness absence 1.676 0.659
P=0.972

Table 6.   Subjective sense of smell depending on whther of not there is dizziness

Mann-Whitney test
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There was also no statistically significant difference in the frequency of eating out or eating three 

meals a day between those with and without dizziness (See Table 7, 8).  

 

 

It was found that those with dizziness also had tinnitus (P=0.0001**) and poor saliva secretion 

(P=0.008**) (See Table 9, 10). 

 

 

There was no statistically significant difference between the presence or absence of subjective 

dizziness and tongue inflammation (See Table 11). 

 

 

Average value Standard deviation

Dizziness presence 2.436 0.887

Dizziness absence 2.537 0.821
P=0.346

Table 7.   Comparison of eating habits (three meals a day) between with and without dizziness

Mann-Whitney test

Average value Standard deviation

Dizziness presence 5.106 1.931

Dizziness absence 5.102 1.868
P=0.959

Table 8.   Comparison of eating habits (frequencey of eating out) between those with and

without dizziness

Mann-Whitney test

Average value Standard deviation

Dizziness presence 1.776 0.612

Dizziness absence 1.48 0.682
P=0.0001**

Table 9.   Presence or absence of subjective tinnitus depending on the presence or absence of

dizziness

Mann-Whitney test

Average value Standard deviation

Dizziness presence 1.936 0.545

Dizziness absence 1.75 0.587
P=0.008**

Table 10.   Subjective salivation depending on the presence or absence of dizziness

Mann-Whitney test

Average value Standard deviation

Dizziness presence 1.409 0.769

Dizziness absence 1.254 0.646
P=0.070

Table 11.    Presence or absence of tongue inflammation depending on the presence or absence of

dizziness

Mann-Whitney test
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4. Discussion 

For many years, we have conducted questionnaire surveys and simple tests in the ENT field as 

part of Yakumo Town’s resident health checkups and have reported on the results1, 2, 3, 4, 5, 6,7). 

 

Based on the results of a questionnaire survey conducted during a health checkup for residents of 

Yakumo Town (2024), we compared the presence or absence of subjective dizziness with other 

otolaryngological items and simple test results. Results showed no statistically significant 

differences between the presence or absence of subjective dizziness and the simple test results 

for taste, smell, chewing strength, and subjective taste and smell. There was also no statistically 

significant difference with subjective tongue inflammation. However, there was a statistically 

significant difference with tinnitus, a result consistent with previous our reports8, 9). Because 

subjective saliva secretion was statistically significantly worse in the presence of subjective 

dizziness, we believe it is necessary to further investigate its relationship with fluid intake. Many 

researchers have reported that fluid intake is an effective treatment for dizziness 10, 11). This is 

ecause the fluid balance in the inner ear can be disrupted. And dizziness can be caused by edema 

in the inner ear. 

 

However, in this study, participants were only asked whether they felt dizzy (there was no 

question about whether they had a spinning or floating sensation), and no examinations regarding 

dizziness were actually conducted at an otolaryngology clinic. Also, the question about saliva 

secretion volume was asked in a questionnaire, so actual saliva volume was not measured. We 

belive that there points require further detailed test results in the future. 

 

Based on the results of this study, we believe that it will be necessary to conduct a more detailed 

dietary questionnaire and a survey on fluid intake related to saliva secretion (which is also 

related to dizziness) in the health checkups for residents of Yakumo Town, Hokkaido. 
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