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Abstract: Japan becomes the super aged society. For Japan, the proportion of elderly people aged 65 and over is 27.3%. The 
Ministry of Health, Labor and Welfare estimates that in 2060, the proportion of the elderly people aged 75 or older to the total 
population will exceed 26.9%. Japan has nursing problems in a rapidly aging society. Therefore, the long-term care insurance system 
is being reviewed. The state, prefectures, and local governments are carrying out various campaigns from the perspective of 
long-term care prevention. One of them is fall prevention. Falling of the elderly often causes bedridden and death. Therefore, in this 
study, in order to examine the influence of exercise habits of the elderly on gait, the results of questionnaire survey and actual 10 m 
walking speed were obtained for elderly people who participated in the health class. As a result, walking speed was fast for people 
with exercise habits. As for exercise, walking speed was faster for those who continued with exercise such as walking than for those 
who did muscle training. By continuing the light exercise like walking, it might be possible to maintain the muscles of the lower 
limbs and cultivate a sense of balance or lead to the fall prevention of the elderly. 
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1. Introduction

Japan is super aged society. According to the 
announcement of the recent Japanese Government, the 
ratio in the population of the elderly person of Japan is 
higher than 27.3% (15 million people are male, 19.59 
million people are female: 2016). The Japanese 
Government performs a campaign to reduce a 
bedridden elderly person. Specifically, it is lifestyle 
improvement to postpone the healthy life expectancy 
of the elderly person. The Japanese Government wants 
to prevent Sarcopenia [1, 2] and Frailty [3-9] by the 
improvement of dietary habits and the exercise custom 
of the elderly person. We talk about the meal content 
to increase quantity of muscle of the elderly person. It 
is necessary to have the elderly person take in a meal 
with much protein [9]. Many researchers have also 
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reported that exercise habits can prevent falls in the 
elderly [10]. Currently, there are 5.7 million elderly 
people in need of nursing care in Japan, and about 3 
million people targeted for bi-prevention business who 
are high risk patients in need of care. Care problems in 
Japan are important, and it is important not only to 
prevent lifestyle-related diseases but also to maintain 
motor function in order to maintain the quality of life 
of the elderly. According to the results of the 2014 
National Basic Life Survey, falls and fractures and 
joint diseases are the 4th and 5th cause of certification 
for nursing care, accounting for 22.7%. To prevent 
falls and fractures, it is necessary to prevent 
age-related muscle atrophy and loss of bone density 
and maintain gait function. Therefore, this research 
was obtained by actually conducting a 10-m walk to 
get walking speed with a questionnaire survey of 
exercise habits in health classes for residents over 40 
years of age at Nagoya Health College, sponsored by 
Nagoya City and Nagoya Women’s University. As we 

D 
DAVID  PUBLISHING 



Relationship between Walking Speed and Exercise Habits of Elderly People 

  

194 

compared the result of walking speed and exercise 
habits by questionnaire survey, we report. 

2. Material and Methods 

2.1 Participants 

Every year from July to August, the publicity in 
Nagoya City is being held at Nagoya Women’s 
University with the cooperation of health center staff, 
recruiting participants. The participants were residents 
in Nagoya City and participated in Nagoya Health 
College. In particular, Nagoya citizens over 40 years 
of age aroung Nagoya Women’s University are 
participating. 

2.2 The Nagoya Health College 

The Nagoya Health College is held twice a month 
from October to December in Nagoya Women’s 
University, which tends to cause lack of exercise 
every year. Participants must always do gymnastics 
for 20-30 minutes. This gymnastics is a content that 
was arranged so that even seniors can do the 
gymnastics that Nagoya City created, and is named 
Mizuho gymnastics. The purpose of this exercise is to 
give older people fun exercise habits. The class 
consists of a total of 2 hours, 1 hour of lectures or 
exercises and Mizuho exercise. After various lectures 
on health, we have already moved for nine years with 
the purpose of getting exercise habits to actually move 
our body and doing exercise to maintain our heath. 

2.3 Questionnaire Survey 

The following 10 questions were asked to know the 
exercise habits of the participants. 

(1) Is Mizuho Gymnastics Fun? (2) Are you doing 
Mizuho Gymnastics at home? (3) The number of 
times you do Mizuho Gymnastics in a week. (4) Are 
you going to other places where you are doing Mizuho 
Gymnastics? (5) Can you do Mizuho Gymnastics 
alone? (6) Can you do all Mizuho Gymnastics? (7) Do 
you think that Mizuho Gymnastics can be continued 
alone from now on? (8) How many times a week do 

you exercise? (9) Please tell us the type of exercise 
you usually do. (10) Are you glad to join Health 
College? 

2.4 10-m Walking Speed Measurement 

Participants were initially measured for foot size. 
The participants walked straight at a distance of 10 m 
at the usual speed. The examiner measured the 
number of steps while walking the participant and the 
time taken to walk 10 m. 

2.5 Statistical Analysis 

We performed a statistical analysis of provided data. 
At first regular for the data of two that we compare; 
checked weather it was distributed. The method used 
F test. It was decided that student-t with the 
correlation gave a regular test when we distributed the 
data of two to compare. However, statistics were 
processed using the Wilcoxon with correlation test, 
which is a nonparametric test if the data are not 
normally distributed. 

2.6 Ethical Review Board 

This study was conducted with the approval of the 
Ethical Review Board (Nagoya Women’s University 
“hito wo mochiita kenkyu ni kansuru iinkai”). The 
approval number is 29-23. 

3. Results 

3.1 Participants 

The participant is 35 people. The participant was 
two male and 33 women. Age distribution is from 43 
years old to 87 years old. Average age is 73.9 ± 9.6. 
The participants were residents in Nagoya City and 
participated in Nagoya Health College. Most of the 
participants walked on their own or joined the 
classroom by bicycle. 

3.2 Questionnaire Survey 

Participants answered the questionnaire on exercise 
habits as follows. 
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(1) Is Mizuho Gymnastics Fun? Yes was 76%, No 
was 5%, and No answered was 19%. It turned out that 
most of the participants felt that Mizuho Gymnastics 
was fun. 

(2) Are you doing Mizuho Gymnastics at home? 
Yes was 21%, No was 62%, and No answered was 
17%. Most of the participants did not do the Mizuho 
Gymnastics at home. 

(3) The number of times you do Mizuho 
Gymnastics in a week. Every day was 2%, Once a 
week was 21%, Twice a week was 10%, Three times a 
week was 2%, Four times a week was 2%, and No 
answered was 62%. There were many participants 
who performed Mizuho Gymnastics twice a week. 

(4) Are you going to other places where you are 
doing Mizuho Gymnastics? Yes was 26%, No was 
48%, and No answered was 26%. It turned out that 
many people could not do Mizuho Gymnastics alone. 

(5) Can you do Mizuho Gymnastics alone?  
(6) Can you do all Mizuho Gymnastics? 100 

percentage was 5%, 90 percentage was 7%, 80 
percentage was 10%, 70 percentage was 7%, 60 
percentage was 10%, 50 percentage was 10%, 40 
percentage was 5%, 30 percentage was 5%, 20 
percentage was 8%, 10 percentage was 7%, 0 
percentage was 10%, and No answered was 26%. Of 
the participants, 49% learned at least 50 percentage of 
the Mizuho Gymnastics. 

(7) Do you think that Mizuho Gymnastics can be 
continued alone from now on? Yes was 45%, No was 
17%, and No answered was 38%. About half of the 
participants said that they would like to continue their 
Mizuho Gymnastics in the future. 

(8) How many times a week do you exercise? Every 
day was 20%, Six times a week was 11%, Five times a 
week was 0.6%, four times a week was 0.3%, Three 
times a week was 14%, Twice a week was 17%, once 
a week was 0.6%, Zero time a week was 0.9%, and 
No answered was 14%. Among the participants, about 
46% had been doing Mizuho Gymnastics more than 
three times a week. 

(9) Please tell us the type of exercise you usually 
do: Walking was 26%, Radio exercises was 17%, 
Mizuho gymnastics was 14%, Aerobics was 0.3%, 
Muscle training was 0.6%, The other was 9%, and No 
answered was 26%. 

(10) Are you glad to join Health College? Yes was 
83%, No was 0%, and No answered was 17%. Most of 
the participants said that it was good to attend Nagoya 
Health College. 

3.3 10 m Walking Speed Measurement 

Table 1 shows the time taken and the number of 
steps taken by the participant for 10 m walking. It 
turned out that the participant who can walk in a short 
time usually performs gymnastics etc. 

The average number of steps was 2.1, standard 
deviation was 2.1, median was 16.0, maximum was 
20.0, and minimum was 12.0. The average of the time 
was 8.0 seconds, standard deviation was 1.4 seconds, 
median was 7.8 seconds, maximum was 11.5 seconds, 
and minimum was 5.4 seconds. 

3.4 Statistical Analysis 

The results of 10 m walk of the participants were 
divided into 2 groups by the average value of walking 
time. Average time was 8.0 seconds. Fast group and 
slow group were compared (Cf. Table 2). There was 
no statistically significant difference in the size of the 
participants’ feet. And there was no statistically 
significant difference in the number of exercises. But, 
there were statistically significant differences in the 
number of steps and time. 

4. Discussion 

The health class held at Nagoya Health College 
provides lectures and exercise guidance on health for 
residents of the city of Nagoya, aged 40 and over. 
Nagoya City is making various efforts to gain exercise 
habits to prevent falls. Every year, Nagoya Women’s 
University holds a health college as part of its social 
contribution, aiming to be an open university. It turned 



Relationship between Walking Speed and Exercise Habits of Elderly People 

  

196 

out that the people who participated in Nagoya Health 
College thought that it was good to participate in the 
college from the result of the questionnaire survey. 
Thirty-two percent of the Mizuho Gymnastics that we 
did every time could be done alone, and 45 percent 
said they wanted to continue to do it. It can be said 
that it has begun to be able to take Mizuho 
Gymnastics for continuation of exercise custom. As a 

result of the number of steps and time of 10 m walk 
for the participants, exercise such as gymnastics and 
walking could be effective to increase walking speed. 
The number of cases is small with this result alone. 
Further research needs to be continued. We think that 
it is necessary to increase the number of cases and to 
investigate more detailed exercise habits, lifestyle 
habits and eating habits. It is a future subject. 

 

 

Number of
steps

Time
(seconds) Foot size

69F 12 5.43 24.5 2 Aerobic exercise
70F 12 5.77 23.5 6 Radio exercises
83F 14 6.31 23 6 Radio exercises
75F 15 6.55 22.5 5 Walking
79M 13 6.62 26.5 7 Radio exercises
76F 15 6.79 23 7 Radio exercises
55F 14 6.8 23.5 2
60F 14 6.86 23 0 Walking
69F 14 6.86 23.5 2 Mizuho  Gymnastics 
71F 14 7 23.5 2 Walking
67F 14 7.08 24 0
69F 14 7.11 23.5
76F 15 7.31 23 5 Mizuho  Gymnastics 
77F 16 7.48 21.5 3 Muscle training
75F 15 7.64 23.5 3 Mizuho  Gymnastics 
74F 13 7.64 23.5
77F 18 7.72 22.5 4 Walking
75F 14 7.77 24 7 Walking
81M 16 7.78 25 7
63F 17 8.2 23.5 1 Mizuho  Gymnastics 
85F 16 8.26 22.5 3 Radio exercises
76F 15 8.27 23.5 7 Radio exercises
82F 16 8.53 24 Walking
85F 16 8.71 23 6
43F 18 8.81 23.5 Walking
75F 18 8.83 22.5 7 Walking
80F 18 8.88 22 7 other
73F 17 8.92 23.5 6 Mizuho  Gymnastics 
56F 17 9.12 23.5 0
86F 20 9.25 23.5
79F 17 9.39 23.5 3 Walking
87F 18 9.55 24 2 Muscle training
84F 19 9.6 21.5 1
77F 20 11.34 23.5 3 other
78F 19 11.53 22.5 2 other

Average 15.8 8.0 23.3 3.9
Standard deviation 2.1 1.4 0.9 2.4

median 16.0 7.8 23.5 3.0
maximum 20.0 11.5 26.5 7.0
mimimum 12.0 5.4 21.5 0.0

Age & Sex
10m Number of

exercises a
week

Type of exercise

Table 1 Participant's food size, exercise habits and exercise content,
and  10m walking steps and time (second)
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5. Conclusions 

Nagoya City is making various efforts to gain 
exercise habits to prevent falls. The participant is 35 
people. The participant was two male and 33 women. 
Age distribution is from 43 years old to 87 years old. 
Average age is 73.9 ± 9.6. The participants were 
residents in Nagoya City and participated in Nagoya 
Health College. The results of 10 m walk of the 
participants were divided into 2 groups by the average 
value of walking time. Average time was 8.0 seconds. 
Fast group and slow group were compared. There was 
no statistically significant difference in the size of the 
participants’ feet. And there was no statistically 
significant difference in the number of exercises. And 
there were statistically significant differences in the 
number of steps and time. As a result of the number of 
steps and time of 10 m walk for the participants, 
exercise such as gymnastics and walking could be 
effective to increase walking speed. However, because 
the number of cases is small, it is necessary to 
conclude by increasing the number of cases in future 
studies. 
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Fast group Slow group Fast group Slow group Fast group Slow group Fast group Slow group
Average ±　ＳＤ 14.3± 1.4 17.6±1.5 7.0±0.7 9.2±1.0 23.5±1.0 23.1±0.7 4.0±2.4 3.7±2.6
F test 
Unpaired student-t 
* p<0.05, ** p=<0.01

P=0.442
P=0.741

P=0.457
P=0.0001**

P=0.059
P=0.0001**

P=0.067
P=0.204

Number of steps Time (seconds) Foot size Number of exercises a week

Table 2 Conparison of fast group and slow group than average (8.0 seconds) in 10m walking
(Statistical processing)


