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Abstract— The objective of the present study is to reveal the relationship between the cognition of changing posture and 
falling events in local elderly persons. Questionnaires were sent to 1,000 elderly persons living in A Prefecture by mail to 
conduct a questionnaire survey. Survey items included basic attributes (sex, age, family structure), height, weight, 
Instrumental Activity of Daily Living (IADL), self-perceived health, whether or not having cognition of changing posture, 
experience of falling events and current walking ability (experience of falling events during the last year, anxiety about 
falling events, use of a stick or walking aid, cognition of walking speed), and social activities (whether or not having ever 
visited friends’ houses, whether or not calling out to younger persons sometimes). The survey was conducted in September 
2014. The recovery rate was 62.9%. The analysis was conducted on 563 responders (valid response rate: 56.3%) excluding 
those who gave no answer to the question about basic attributes and cognition of changing posture. Comparison was 
conducted between two groups; one is a group of the responders with cognition of changing posture and the other is a group 
of the responders without cognition. No significant difference in cognition of changing posture was observed all in terms of 
self-perceived health, BMI index, and IADL.  No significant difference in falling events was observed during the last year; 
however, statistically significant differences were observed in the group of the responders “with cognition” of changing 
posture, in terms of “deeper anxiety” about falling and “walking speed slower than previous speed”. Moreover, the number 
of positive answers was significantly small to the questions “whether or not having ever visited friends’ houses” and 
“whether or not calling out to younger persons sometimes” in this group. This suggests that the recognition of changing 
posture is not related to easiness to fall but most of the elderly persons, who become aware of changing posture, have fear of 
declined lower extremities and falling. Accordingly, they tended to decrease social activities such as opportunities to go out 
and interact with people, staying indoor. 
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I. INTRODUCTION 

   
In Japan, the number of elderly persons requiring 
long-term care is 5.84 million in 2013, amounting to 
18.2% of the elderly population, which has increased 
to twice the figure in 2000, when the public long-term 
care insurance system was started. The causes for 
condition of need for long-term care include debility 
due to aging (13.9%), bone fracture/falling (12.2%), 
and joint disease (11.0%), amounting to 40%. This 
suggests that to extend healthy life expectance 
relating to quality of life (QOL) of elderly persons, it 
is required that moving ability be maintained to 
prevent inactive lifestyle forced due to the condition 
of need for long-term care.  
 
Stoop-shouldered elderly persons, who deteriorate the 
balancing function during movement due to posterior 
displacement of the central axis, leading to bone 
fracture caused by falling down or deteriorated 
moving ability in daily life. Accordingly, they tend to 
be bedridden. It is concerned the anxiety about falling 
may cause activity of elderly persons to deteriorate1). 
It is said that the elderly persons, who have 
recognized a change in body image, experience 
changed mental status change, affecting their QOL2.3).        
The objective of our study is to reveal the relationship 
between the cognition of changing posture and falling 
in elderly persons. 

 

II. METHOD 
 
2.1. Subjects 
The subjects of our study are elderly persons aged 65 
or older living in A Prefecture, of which population is 
754 thousands persons and the aging of 25.8% as of 
October 1st, 2015 (in Japan, total population is 
127.08 million persons and the aging rate is 26.0%). 
A Prefecture is situated in the northeast of the Kanto 
region covering almost the central part of the 
Japanese archipelago. 

 
2.2. Survey method 
We sent questionnaires to the subjects by mail to 
conduct an anonymous questionnaire survey. After 
we had explained the objective of our study to the 
representative of the A Prefectural association of 
silver human resource centers and obtained prior 
consent from him/her, we take 200 sets of 
questionnaires and the descriptions of our study with 
us to each of silver human resource centers in the five 
(northern, central, Kagyo, southern, and western) 
regions of the prefecture to ask for distributing them 
to the subjects. The questionnaires were individually 
collected by mail to the researcher. 
The survey items include basic attributes (sex, age, 
family structure), height, weight, Instrumental ADL 
(IADL), self-perceived health, whether or not having 
cognition of changing posture, experience of falling 
events and current walking ability (experience of 
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falling events during the last year, anxiety about 
falling events, use of a stick or walking aid, cognition 
of walking speed), and social activities (whether or 
not having ever visited friends’ houses, whether or 
not calling out to younger persons sometimes). The 
survey was conducted in September 2014. 
 
629 responses were collected among the 1,000 sets 
distributed questionnaires (collection rate: 62.9%). 
563 (56.3%) of 629 responses were analyzed 
excluding the responses by those who gave no answer 
to the questions about age, sex, and cognition of 
changing posture. 
 
2.3. Analytical method 
After the fundamental statistics were calculated, the 
subjects were classified into two groups “with 
cognition” and “without cognition”  according to 
whether or not having cognition of changing posture 
to compare the psychosomatic state (self-perceived 
health, BMI index, IADL), experience of falling 
events and current walking ability, and social 
activities. The chi-squared test, the Kruskal-Wallis 
test, and the one-way analysis of variance were 
performed to analyze category variables, ordinal 
variables, and quantitative variables, respectively. 
SPSS statistics version 21.0 for Windows was used 
for data analysis and the risk rates lower than 5% 
were assumed to be statistically significant. 

 
2.4. Ethical considerations 
The request for participation in the survey specifying 
the objective and contents of the study, ethical 
considerations, and others, and anonymous 
questionnaire were sent to the subjects. It was 
specified in the request that the subjects should send 
the completed questionnaire back in the sealed 
envelope, which was attached. The subjects were also 
requested to answer the questions on their own will 
and the returned answers were assumed to be 
completed on their own will. Our study obtained 
approval of ethics committee of the institute to which 
the researcher belongs (approval No. 580). 
 
III. RESULTS 
 
3.1. Basic attributes of the subjects 
Table 1 lists the basic attributes of the subjects to be 
analyzed. 388 (68.9%) of the total number of subjects 
were young-old males. 127 of them were classified in 
an age group of 65 to 69 (22.6%) and 216 were 
classified in an age group of 70 to 74 (38.4%). With 
respect to the survey item “family structure”, Most of 
the subjects, namely 492 (87.7%) lived with their 
family and 69 (12.3％) lived alone. 
 
123 (21.8%) subjects was classified in the group with 
“cognition” of changing posture.  No significant 
difference was observed in the survey items 
concerning cognition of changing posture and basic 

attributes. 
 

n = 563

Background No. of subjects (%)

Male 388 (68.9)

Female 175 (31.1)

65－69 years 127（22.6）

70－74 years 216（38.4）

75－79 years 169（30.0）

80 years or older  51（  9.0）

Table 1 Subjects

Sex

Age classification

 
 
3.2. Comparison of self-perceive health (Table 2), 
BMI, and IADL (Table 3) according to whether or 
not having cognition of changing posture 
The answers to the question “self-perceived health” 
were; very good in 14.9%, moderate in 73.6%, poor 
in 10.0%, and not good in 1.6%. 
The average “BMI index” was 23.1  2.9 and 80% of 
the subjects could achieve weight control successfully. 
The average “IADL” necessary for local life scored 
4.5  0.45 of 5 full points, suggesting that many of 
the elderly persons could live their independent life. 
Tables 2 and 3 show the comparison of 
psychosomatic state between the groups with 
“cognition of changing posture” and “without 
cognition of changing posture”. In comparison with 
cognition of changing posture, no significant 
difference was observed in the items of self-perceived 
health, BMI index, and IADL. 
 

ｎ percentage ｎ percentage

very good 12 11.0 64 15.9
moderate 84 77.1 292 72.6
poor 13 11.9 38 9.5
not good 0 0.0 8 2.0

* Chi-square test　*: P<0.05

Table 2  Comparison of psychosomatic conditions between the groups with and
without cognition of change of posture

with cognition without cognition
P value

Self-
perceived
health

0.229

 
 

ｎ mean SD ｎ mean SD

BMI 119 23 2.9 427 23.1 2.9 0.8852

IADL 122 4.9 0.4 435 4.8 0.4 0.732

Table 3 Correlation between BMI and IADL in groups with and without
cognition of change of posture

with cognition without cognition

* One-way analysis of variance　*：P<0.05

P value

 
 
3.3. Comparison of falling events and current 
walking ability depending on whether or not having 
cognition of changing posture(Table 4) 
15.1% of the subjects answered Yes to the question 
about “experience of falling events during the last 
year”. No significant difference was observed 
between the survey items “experience of falling 
events during the last year” and “cognition of 
changing posture”. 
42.2% answered Yes to the question “anxiety about 
falling” and 57.8% answered No. Significant many of 
the subjects of “the group with cognition of changing 
posture” answered Yes to this question (p = 0.030). 
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55.8% answered “slower than previous speed” to the 
question “cognition of walking speed”. In the 
comparison according to whether or not having 
cognition of changing posture, significant many of 
the subjects of “the group with cognition” answered 
“slower than previous speed” (p = 0.002). 
Only 1.3% used any of walking assist instruments 
such as a stick or rollator. No significant difference 
was observed between the survey items “whether or 
not having cognition of changing posture” and “the 
use of a walking”. 
 

ｎ percentage ｎ percentage

Have you ever experienced falling
down during the last year?

23 18.9 62 14.1 0.194

Do you have a great anxiety about
falling down?

62 50.8 174 39.8 0.030 *

Do you think your walking speed has
become lower than previous speed?

83 68.0 230 52.8 0.002 *

Do you use a stick (or a walking aid)? 2 1.6 5 1.1 0.662

Table 4 Comparison of falling events and walking conditions between the groups
with and without  cognition of change of posture

with cognition without cognition

* Chi-square test　*:P<0.05

P value

 
 
3.4. Comparison between whether or not having 
cognition of changing posture and social activities 
(Table 5) 
79.2% answered Yes to the question “whether or not 
having ever visited friends’ houses” and 82.3% 
answered Yes to the question “whether or not calling 
out to younger persons sometimes”. 
In comparison between social activities and whether 
or not having cognition of changing posture, many of 
the subjects of “the group with cognition” answered 
No to the question  “whether or not having ever 
visited friends’ houses” (p = 0.003). Significantly less 
number of the subjects of “the group with cognition” 
answered Yes to the question “whether or not calling 
out to younger persons sometimes” (p = 0.012). 
 

ｎ percentage ｎ percentage

Have you ever visited your friend's
house?

76 62.3 331 75.8 0.003 *

Can you visit a sick person? 119 97.5 418 95.9 0.392

Do you call out younger persons
sometime?

91 74.6 368 84.4 0.012 *

Table 5 Comparison of social activities between the groups with and without
cognition of change of posture

with cognition without cognition

* Chi-square test　*:P<0.05

P value

 
 
IV. DISCUSSION 
 
The annual occurrence of falling events in the elderly 
persons aged 65 or older is 10 to 20% and it has been 
reported that about 10% of them experienced bone 
fracture. Our study demonstrated that the annual 
occurrence of falling events was 15.1%, supporting 
the results of previous studies. Some of surveys on 
the occurrence of falling events in local elderly 
persons have reported that with longer observation 
period, the occurrence of falling events tends to 
decrease; however, the method that make the subjects 
recall memory of falling events during the last year is 

commonly used and the previous studies obtained 
reliable data by this method. This suggests that this 
method is appropriate for this type of surveys. 
The survey showed that no significant difference was 
observed between the items “cognition of changing 
posture” and “experience of falling events” in the 
local elderly persons, suggesting that the ADL ability 
of the subjects of our survey is higher. 83.6% gave 
full points to “IADL” and many of the subjects 
(88.5%) answered “very good” or “moderate” to the 
question “self-perceived health”. The result of our 
survey showed that many of the elderly persons to be 
analyzed maintain the ability of daily activities 
necessary for local life, preventing them from falling 
down. 
This is followed by the result that many of the 
subjects of “the group with cognition of changing 
posture” tended to have “anxiety about falling” and 
feeling of “slower than previous speed” compared 
with those of “the group without cognition”. Thus, it 
was clarified that the subjects of “the group with 
cognition of changing posture” lived while having 
feeling of anxiety about falling down and of declined 
lower extremities. 
For the stoop-shouldered elderly persons, it is said 
that with largely forward-bended posture, the 
frequency of going out and leisure activities tend to 
be limited4) and self-perceived health” scored less 
points. Some studies have reported that cognition of 
changing posture may have effects on independent 
living and social participation. Although our study 
failed to obtain information on the degree of stoop 
shoulder, it showed that significantly less subjects 
answered Yes to the questions ““whether or not 
having ever visited friends’ houses” and “whether or 
not calling out to younger persons sometimes”, 
though they keep “self-perceived health” in good. 
For the elderly persons, who experienced worsen 
stoop shoulder during a year, feeling of self-efficacy 
concerning daily activities and QOL related to health 
condition tend to deteriorate. Based on the findings of 
our study, local support is required that whether or 
not the elderly persons go out or interact with people 
be grasped starting from the time point when they are 
aware of change of their posture, preventing them 
from staying indoor. 
 
CONCLUSION 
 
The objective of the present study is to reveal the 
relationship between the cognition of changing 
posture and falling events in local elderly persons. 
Questionnaires were sent to 1,000 elderly persons 
living in A Prefecture by mail to conduct a 
questionnaire survey. Survey items included basic 
attributes (sex, age, family structure), height, weight, 
Instrumental Activity of Daily Living (IADL), self-
perceived health, whether or not having cognition of 
changing posture, experience of falling events and 
current walking ability (experience of falling events 
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during the last year, anxiety about falling events, use 
of a stick or walking aid, cognition of walking speed), 
and social activities (whether or not having ever 
visited friends’ houses, whether or not calling out to 
younger persons sometimes). The survey was 
conducted in September 2014. The recovery rate was 
62.9%. The analysis was conducted on 563 
responders (valid response rate: 56.3%) excluding 
those who gave no answer to the question about basic 
attributes and cognition of changing posture. 
Comparison was conducted between two groups; one 
is a group of the responders with cognition of 
changing posture and the other is a group of the 
responders without cognition. No significant 
difference in cognition of changing posture was 
observed all in terms of self-perceived health, BMI 
index, and IADL.  No significant difference in falling 
events was observed during the last year; however, 
statistically significant differences were observed in 
the group of the responders “with cognition” of 
changing posture, in terms of “deeper anxiety” about 
falling and “walking speed slower than previous 
speed”. Moreover, the number of positive answers 
was significantly small to the questions “whether or 
not having ever visited friends’ houses” and “whether 
or not calling out to younger persons sometimes” in 
this group. This suggests that the recognition of 
changing posture is not related to easiness to fall but 
most of the elderly persons, who become aware of 
changing posture, have fear of declined lower 
extremities and falling5). Accordingly, they tended to 

decrease social activities such as opportunities to go 
out and interact with people, staying indoor. 
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