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ARTICLE INFO ABSTRACT
Article History: We have been conducting a questionnaire survery since 2009 to obtain basic data on swallowing
Received 30" September, 2020 function related to eating habits and exercise habits. In 2018, a self-administered questionnaire survey
Received in revised form was conducted to ad questions about swallowing function during the health examination of residents
27" October, 2020 of Yakumo Town, Hokkaido, Japan. As a result, 191 males and 261 females were obtained. There
Accepted 25" November, 2020 were 15 questions, and more than 80% of both males and femal es answered that there was no problem
Published online 30" December, 2020 with each question. However, females were statistically significantly more problematic than malesin
five items (When eating or drinking, can food or drink come out of your nose?, Do you swallow well-
Key Words: chewed food several times as it passes through your throat 2 , Do you fedl like alump of food itch in
Healthy elderly people, your throat while eating?, Do you cough when swallowing solid foods?, Do you have difficulty
g/‘;:'oc\’/\r/‘ir;arewrvey’ breathing while eating? ). However, more than 80-90% of females answered that there have no
Residents’%iealth Examination problem. Participants who lived independently and could walk to participate in the resident health

checkup were aware of their problem of swallowing function. In the future, it will be necessary to
investigate the relationship with eating habits and exercise habits.
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examination in areas with low population migration, with the
INTRODUCTION aim of understanding the swallowing function of elderly

Problems in a super-aging society include undernutrition and people from the middle age who live independently.

sarcopenia (Rosenberg, 1989; Cruz-Jentoft, 2010). Many

researchers have reported that these are related to swallowing MATERIAL AND METHODS

function (Veldee, 1992; Hudson, 2000). Currently, it has . _ _

been reported that it is important to carry out swallowing ~ Participants: A questionnaire survey was conducted among
function training to prevent deterioration of swallowing the participants of the Yakukr_n(_) Town Residents’ Health
function (Shaker, 1997: Autunes, Robbins, 2005). Therefore, ~ Examination, among the participants who consulted the
in this study, we conducted a self-administered questionnaire  ©tolaryngology department.

survey on swallowing function at the time of resident health
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Questionnaire survey

There were atotal of 15 items in the questionnaire survey on
swallowing. The questionnaire was self-administered to the
participants. The contents of the question show below.

Do you have a hard time chewing solid foods(apples,
cookies, rice crackers, etc.

Does food remain in themouth (chin or back of tongue)
or get caught in theupper jaw after swallowing?

When eating or drinking, can food or drink come out of
your nose?

Can food what you chew well drips form your mouth?
Do you feel a lot of drooling? (Have you ever felt
drooling or difficult ot swallow?)

Do you swallow well-chewed food several times as it
passes through your throat? Do you have a hard time
swallowing solid food? Do you have a hard time
swallowing mashed food?

Do you feel like a lump of food itch in your throat
while eating?

Do you cough when swallowing liquid?

Do you cough when swallowing solid foods?

Does your voice change immediately after eating or
drinking? (For example, the voice withers, the voice
becomes quiet, etc.)

Can sdiva enter the trachea and cause coughing or
difficulty breathing except during meals (such as at
night) ?

Do you have difficulty breathing while eating?

Have you ever had pneumonia or bronchitis in the last
year?

RESULTS

Participants Age and Sex: The number of participants in
the otolaryngology area of the Yakumo Town Residents
Examination in 2018 was 191 males and 261 females (To see
Table 1). Looking at the participants by age group, males
were most likely to participate in their 60’s (77 peoples), and
females were most likely to be in their 70°s (118 peoples).

Table 1. Age distribution of participant in Yakumo study 2018 years

40's 50's 60's 70s 80's
Male (n=191) 21 32 77 50 N
Female (n=261) 33 32 77 118 1
Total (n=452) 54 G4 154 168 12

Questionnaire survey results: The average number of
people who answered that there was no problem in
answering Question 1 (Do you have a hard time chewing
solid foods) was 83.0% for males and 66.0% for females, and
males were 17.0% higher than females.Since there was only
one female in her 80s, there was no statistically significant
difference when comparing males and females with the mean
values from the 40s to 70s (Unpaired t-test P<0.8856). The
average number of people who answered that there was no
problem in answering Question 2 (Does food remain in
themouth or get caught in theupper jaw after swallowing)
was 83.2% for males and 61.8% for females, and males were
21.4% higher than females.However, since there is only one
female in her 80’s, it is difficult to compare with the male
data.

Tabk2. Do you have a hard tme chew g solid foods @pp ks, cookies,
rice crackers, etc)? 2018

Mak ©=191) Femak (©=261)

No % No %
40's M=21, F=33) 16 " 28 85
50's M=32, F=32) 217 84 25 18
60's M=77,F=17) 65 84 63 82
70's M=50, F=118) 42 94 100 85
80's M=11,F=1) 9 82 0 0
Average 318 830 432 66.0
Standard deviation 224 8.2 389 370
Average @0's-70's) 375 833 540 825
Standard deviation @0's-70's) 21.2 94 352 33
Unpaired t-test 40's-70's) P<0.8856

By the age of 70s, males had 83.3% and females had 82.5%,
which was 0.8% higher than females. Since there was only
one female in her 80s, there was no statistically significant
difference when comparing males and females with the mean
values from the 40s to 70s (Unpaired t-test P<0.0996).

Tablk3. Does food reman h the mouth chn or back of tongue) or get
caught n the upper pw after swallow hg? 2018

Mak ©=191) Femalk (=261)

No % No %
40's M=21,F=33) 17 81 27 82
50's M=32, F=32) 217 84 23 12
60's M=77,F=17) 61 79 61 79
70's (=50, F=118) 45 90 90 16
80's M=11,F=1) 9 82 0 0
Average 318 832 40.2 618
Standard deviation 21.1 42 354 34.1
Average @0's-70's) 375 835 503 713
Standard deviation @0's-70's) 195 48 315 43
Unpaired t-test @40's-70’s) P<0.0996

The average number of people who answered that there was
no problem in answering Question 3(When eating or
drinking, can food or drink come out of your nose? ) was
99.4% for males and 74.8% for females, and males were
24.6% higher than females. However, since there is only one
female in her 80’s, it is difficult to compare with the male
data. By the age of 70s, males had 99.3% and females had
93.5%, which was 5.8% higher than females. Since there was
only one female in her 80s, there was a statistically
significant difference when comparing males and females
with the mean values from the 40s to 70s (unpaired t-test
P<0.0024**). Females had worse results than males.
However, the difference is that 90% or more of males and
females answered that there was no problem.

Table4. When eating or drinking, can food or drink com e out of your
nose? 2018

Mak (©=191) Femak (=261)

No % No %
40's M=21,F=33) 21 100 31 94
50's =32, F=32) 32 100 29 91
60's W=77,F=17) 75 97 13 94
70's M1=50, F=118) 50 100 112 95
80's M=11,F=1) 11 100 0 0
Average 378 994 490 748
Standard deviation 253 13 438 41.8
Average @0's-70's) 445 993 61.3 935
Standard deviation @0's-70's) 236 15 394 1.7
Unpaired t-test @0’s-70’s) P <0.0024*x

The average number of people who answered that there was
no problem in answering Question 4 (Can food what you
chew well drips form your mouth) was 96.6% for males and
73.4% for females, and males were 23.2% higher than
females.
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However, since there is only one female in her 80’s, it is
difficult to compare with the male data. By the age of 70s,
males had 98.0% and females had 91.8, which was 6.2%
higher than females. Since there was only one female in her
80s, there was no datistically significant difference when
comparing males and females with the mean values from the
40sto 70s (Unpaired t-test P<0. 0656).

Table5. Can food what you chew welldripes form your mouth? 2018

Mak (©=191) Femak (=261)

No % No %
40's M=21,F=33) 21 100 28 85
50's M=32, F=32) 32 100 30 94
60's M=77,F=T77) 12 94 14 96
70's M=50,F=118) 49 98 108 92
80's M=11,F=1) 10 91 0 0
Average 36.8 96.6 480 734
Standard deviation 244 40 427 412
Average @0's-70's) 435 98.0 600 918
Standard deviaton @0's-70's) 222 28 384 48
Unpaired t-test @0's-70’s) P<0.0656

The average number of people who answered that there was
no problem in answering Question 5 (Do you feel a lot of
drooling) was 90.6% for males and 71.6% for females, and
males were 19.2% higher than females. However, since there
is only one female in her 80’s, it is difficult to compare with
the male data. By the age of 70s, males had 89.5% and
females had 90.5%, which was 1.0% higher than females.
Since there was only one female in her 80s, there was no
statistically significant difference when comparing males and
females with the mean values from the 40s to 70s (Unpaired
t-test P<0.7732).

Tablk6. Do you feela bt of droolng? Have you ever felt drooling or
difficutt ot swallow 72018

Mak (©=191) Femak (=261)

No % No %
40's (=21, F=33) 19 90 27 82
50's M=32, F=32) 29 91 30 94
60's =77, F=T7) 70 91 74 96
70's M=50, F=118) 45 90 102 86
80's M=11,F=1) 10 91 0 0
Average 346 90.6 466 716
Standard deviation 23.1 05 408 404
Average @0's-70's) 408 905 583 895
Standard deviation @0's-70’s) 222 0.6 36.2 6.6
Unpaired t-test @0's-70's) P<0.7732

The average number of people who answered that there was
no problem in answering Question 6 (Do you swallow well-
chewed food several times as it passes through your throat)
was 84.4% for males and 67.2% for females, and males were
17.2% higher than females. However, since there is only one
female in her 80’s, it is difficult to compare with the male
data. By the age of 70s, males had 89.5% and females had
84.0%, which was 5.5% higher than females. Since there was
only one female in her 80s, there was a statistically
significant difference when comparing males and females
with the mean values from the 40s to 70s (Unpaired t-test
P<0.0346*).Females had worse results than males.However,
the difference is that 80% or more of males and females
answered that there was no problem. The average number of
people who answered that there was no problem in
answering Question 7 (Do you have a hard time swallowing
solid food) was 91.4% for males and 70.6% for females, and
males were 20.8% higher than females. However, since there
is only one female in her 80’s, it is difficult to compare with
the male data. By the age of 70s, males had 891.5% and
females had 88.3%, which was 3.2% higher than females.

Tabk7. Do you swalbw wellchewed food several tines as it passes
through your throat? 2018

Male (©=191) Femak (©=261)

No % No %
40's M=21,F=33) 20 95 21 82
50's M=32, F=32) 28 88 27 84
60's M=77,F=17) 67 87 65 84
70's M1=50, F=118) 44 88 101 86
80's M=11,F=1) Ji 64 0 0
Average 332 844 440 672
Standard deviation 232 11.8 394 316
Average @40's-70's) 398 895 55.0 840
Standard deviation @0's-70's)  20.7 3.1 355 16
Unpaired t-test 40's-70's) P<0.0346*

Since there was only one female in her 80s, there was no
statistically significant difference when comparing males and
females with the mean values from the 40s to 70s (Unpaired
t-test P<0.4427).

Tabke8. Do you have a hard tine swallow ng solid food ? 2018

Mak (©=191) Femak (=261)

No % No %
40's (1=21,F=33) 20 95 32 97
50's M=32, F=32) 28 88 27 84
60's M=77,F=17) 67 87 64 83
70's M1=50, F=118) 48 96 105 89
80's M=11,F=1) 10 91 0 0
Average 346 914 456 70.6
Standard deviation 229 40 402 399
Average @0's-70's) 408 915 570 88.3
Standard deviation @0's-70's)  21.1 4.7 36.0 64
Unpaired t-test @40's-70’s) P<0.4427

The average number of people who answered that there was
no problem in answering Question 8 (Do you have a hard
time swallowing mashed food) was 98.4% for males and
96.0% for females, and males were 2.4% higher than
females. However, since there is only one female in her 80’s,
it is difficult to compare with the male data. By the age of
70s, males had 98.0% and females had 95.0%, which was
3.0% higher than females. Since there was only one female
in her 80s, there was no statistically significant difference
when comparing males and females with the mean values
from the 40s to 70s (Unpaired t-test P<0.0975).

Tablk9. Do you have a hard tine swallow hg m ashed food ? 2018

Mak (=191) Femak (=261)

No % No %
40's M=21,F=33) 21 100 32 97
50's M=32, F=32) 32 100 30 91
60's M=77,F=77) 72 94 14 96
70's M1=50, F=118) 49 98 113 96
80's M=11,F=1) 11 100 1 100
Average 370 984 500 96.0
Standard deviation 24.1 26 438 32
Average @0's-70's) 435 98.0 62.3 950
Standard deviation @0's-70's) 222 28 394 2.1
Unpaired t-test @40's-70’s) P<0.0975

The average number of people who answered that there was
no problem in answering Question 9 (Do you fed like alump
of food itch in your throat while eating) was 89.2% for males
and 85.4% for females, and males were 3.8% higher than
females. However, since there is only one female in her 80’s,
it is difficult to compare with the male data. By the age of
70s, males had 91.0% and females had 81.8%, which was
9.2% higher than females. Since there was only one female
in her 80s, there was a statistically significant difference
when comparing males and females with the mean values
from the 40s to 70s (Unpaired t-test P<0.0054**).Females
had worse results than males.
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However, the difference is that 80% or more of males and

females answered that there was no problem.

Tabk10. Do you feel like a ump of food itch i your throat whike
eathg? 2018

Mak (©=191) Femak (©=261)

No % No %
40's M=21,F=33) 20 95 217 82
50's M=32, F=32) 26 88 25 78
60's M=77,F=T77) 70 91 62 81
70's (=50, F=118) 45 90 101 86
80's M=11,F=1) 9 82 1 100
Average 340 89.2 432 854
Standard deviation 240 48 390 86
Average @0's-70's) 403 910 538 818
Standard deviation @0's-70's) 225 29 358 33
Unpaired t-test 40's-70's) P <0.0054%*x*

The average number of people who answered that there was
no problem in answering Question 10 (Do you cough when
swallowing liquid) was 86.2% for males and 86.4% for
females, and females were 0.2% higher than males. However,
since there is only one female in her 80°s, it is difficult to
compare with the male data. By the age of 70s, males had
89.5% and females had 83.0%, which was 6.5% higher than
females. Since there was only one female in her 80s, there
was no satigtically significant difference when comparing
males and females with the mean values from the 40s to 70s
(Unpaired t-test P<0.1244).

Tablk11. Do you cough when swalbw ng liguid? 2018

Mak (=191) Femak (=261)

No % No %
40's (=21, F=33) 19 90 25 76
50's M=32, F=32) 28 88 25 78
60's M=77,F=77) 68 88 69 90
70's M1=50, F=118) 46 92 104 88
80's M=11,F=1) 8 73 1 100
Average 338 86.2 448 864
Standard deviation 236 16 412 9.7
Average @0's-70's) 403 895 558 830
Standard deviation @0's-70's) 216 19 383 70
Unpaired t-test 40’s-70's) P<0.1244

The average number of people who answered that there was
no problem in answering Question 11 (Do you cough when
swallowing solid foods) was 95.4% for males and 72.0% for
females, and males were 23.4% higher than females.
However, since there is only one female in her 80’s, it is
difficult to compare with the male data. By the age of 70s,
males had 96.5% and females had 90.0%, which was 6.5%
higher than females. Since there was only one female in her
80s, there was a statistically significant difference when
comparing males and females with the mean values from the
40s to 70s (Unpaired t-test P<0.0407*).Females had worse
results than males.However, the difference is that 90% or
more of males and females answered that there was no
problem. The average number of people who answered that
there was no problem in answering Question 12(Does your
voice change immediately after eating or drinking) was
94.2% for males and 95.8% for females, and females were
1.6% higher than males. However, since there is only one
female in her 80’s, it is difficult to compare with the male
data. By the age of 70s, males had 97.3% and females had
94.8%, which was 2.5% higher than females. Since there was
only one female in her 80s, there was no datistically
significant difference when comparing males and females
with the mean values from the 40s to 70s (Unpaired t-test
P<0.1738).

Table12. Do you cough when swalbw ng solid foods? 2018

Mak (©=191) Femak (=261)

No % No %
40's M=21, F=33) 21 100 29 88
50's M=32, F=32) 30 94 30 94
60's M=77,F=17) n 92 68 88
70's M1=50, F=118) 50 100 106 90
80's M=11,F=1) 10 91 0 0
Average 364 954 46.6 720
Standard deviation 243 43 411 403
Average @0's-70's) 430 965 58.3 90.0
Standard deviation @0's-70’s) 223 4.1 36.6 28
Unpaired t-test @0's-70's) P<0.0407*

Tabk13. Does your voice change mmediately after eating or drinking?
For example, the voice w ithers, the voice becom es quiet, etc.) 2018

Male (=191) Femalke (©=261)

No % No %
40's M=21,F=33) 21 100 32 97
50's M=32, F=32) 31 97 31 97
60's W=77,F=T77) 74 96 1Al 92
70's M=50, F=118) 48 96 110 93
80's M=11,F=1) 9 82 1 100
Average 36.6 942 490 958
Standard deviation 253 10 422 33
Average @0's-70’s) 435 973 610 948
Standard deviation 40's-70's) 232 19 37.6 26
Unpaired t-test @0's-70’s) P<0.1738

The average number of people who answered that there was
no problem in answering Question 13 (Can saliva enter the
trachea and cause coughing or difficulty breathing except
during meals) was 77.6% for males and 65.8% for females,
and males were 11.8% higher than females. However, since
there is only one female in her 80’s, it is difficult to compare
with the male data. By the age of 70s, males had 83.3% and
females had 82.3%, which was 1.0% higher than females.
Since there was only one female in her 80s, there was no
statistically significant difference when comparing males and
females with the mean values from the 40s to 70s (Unpaired
t-test P<0.6880).

Table14. Can saliva enter the trachea and cause cough ing or difficu lty
breathing except durng meals (uch as atnight) ? 2018

Mak ©=191) Femak (=261)

No % No %
40's M=21, F=33) 17 81 29 88
50's M1=32, F=32) 27 84 25 78
60's M=77,F=77) 66 86 63 82
70's M1=50, F=118) 41 82 95 81
80's M=11,F=1) 6 55 0 0
Average 314 716 424 658
Standard deviation 232 128 370 370
Average @0's-70's) 378 833 530 823
Standard deviation @0's-70's) 213 22 328 42
Unpaired t-test @0's-70's) P<0.6880

The average number of people who answered that there was
no problem in answering Question 14 (Do you have
difficulty breathing while eating) was 100.0% for males and
96.0% for females, and males were 4.0% higher than
females. However, since there is only one female in her 80°s,
it is difficult to compare with the male data. By the age of
70s, males had 100.0% and females had 95.0%, which was
5.0% higher than females. Since there was only one female
in her 80s, there was a statistically significant difference
when comparing males and females with the mean values
from the 40s to 70s (Unpaired t-test P<0.001**).Females had
worse results than males. However, the difference is that
95% or more of males and females answered that there was
no problem.
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Tablk15. Do you have difficulty breating while eating? 2018

Mak (©=191) Femak (=261)

No % No %
40's M=21,F=33) 21 100 31 94
50's M=32, F=32) 32 100 31 97
60's M=77,F=17) 71 100 73 95
70's M=50, F=118) 50 100 1 94
80's M=11,F=1) 11 100 1 100
Average 382 100.0 494 96.0
Standard deviation 26.1 0.0 429 25
Average @0's-70's) 450 100.0 615 95.0
Standard deviation @0's-70’s) 245 0.0 385 14
Unpaired t-test @0's-70's) P<0.001*x*

The average number of people who answered that there was
no problem in answering Question 15 (Have you ever had
pneumonia or bronchitis in the last year) was 97.6% for
males and 96.2% for females, and males were 1.4% higher
than females. However, since there is only one female in her
80’s, it is difficult to compare with the male data. By the age
of 70s, males had 97.0% and females had 95.3%, which was
1.7% higher than females. Since there was only one femae
in her 80s, there was no datistically significant difference
when comparing males and females with the mean values
from the 40s to 70s (Unpaired t-test P<0.2110).

Tablk16. Have you ever had pneumonia or bronchitis in the last year?

2018

Mak (=191) Femak (©=261)

No % No %
40's (=21, F=33) 20 95 31 94
50's M=32,F=32) 31 97 31 97
60's M=77,F=1T7) 74 96 13 95
70's (=50, F=118) 50 100 112 95
80's M=11,F=1) 11 100 1 100
Average 372 976 496 96.2
Standard deviation 252 23 433 24
Average @0's-70's) 438 970 6138 953
Standard deviation @0's-70's) 237 22 389 13
Unpaired t-test 40's-70's) P<0.2110

DISCUSSION

A questionnaire survey on swalowing function was
conducted at the annual Yakumo Town Residents’ Health
Examination. As a result, 191 males and 261 femaes
participated. The questionnaire was self-administered with 15
items. However, since there is only one female in her 80’s, it
is difficult to compare with the male data. Therefore, we
made a statistical comparison between males and females
using the mean results from the 40s to 70s.For all questions,
more than 80 percent of both males and females in their 40s
to 70s said they have no problem. Males performed
statistically significantly better than females on five
questions (When eating or drinking, can food or drink come
out of your nose?, Do you swallow well-chewed food several
times as it passes through your throat? , Do you fed like a
lump of food itch in your throat while eating?, Do you cough
when swallowing solid foods?, Do you have difficulty
breathing while eating? ). However, more than 80-90% of
females answered that there have no problem. Participants
who lived independently and could walk to participate in the
resident health checkup were aware of their problem of
swallowing function. In the future, it will be necessary to
investigate and consider lifestyle-related habits and eating
habits, including exercise habits. It has also been reported
that swallowing function is associated with malnutrition
(Veldee, 1992; Hudson, 2000), flail, and sarcopenia (Chen,
2014; Anker, 2016; Rogers, 1993; Roubenoff,m 2000;

Carmeli, 2002). We would like to increase the number of
cases and examine it as a basic research for prevention in the
aging society in the future.

Conclusion

A self-administered questionnaire survey on swallowing
function was conducted at the time of resident health
examination in Yakumo-cyo, Hokkaido, Japan. Participants
were 191 males and 261 females in their 40s to 80s. More
than 80% of participants answered that there was no problem
with 15 items related to swallowing function. There were
five items in which males had statistically significantly
higher values than females, but female participants answered
that more than 80% had no problem. The swallowing
function was maintained in the participants who lived
independently.
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