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Abstract

This study aimed to verify whether the incidence of frailty in el-
derly individuals is higher among those who are housebound than 
those who are not. This study found no correlation between elderly 
people’s houseboundedeness and physical, mental, social, and over-
all frailty. However, the Tilburg Frailty Indicator (TFI) frailty score 
and grip strength value were higher in non-housebound elderly 
persons than in housebound elderly ones. This suggests that being 
housebound may lead to frailty. On the other hand, it is thought that 
individual interaction with family and friends, and lack of anxiety 
about falls correlates with the prevention of frailty in housebound 
elderly persons. The results of the study also suggest that the basic 
checklist may be effective for ascertaining the actual situation of 
housebound elderly people who may be manifesting frailty.
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Introduction

The ageing rate in Japan has reached 26.0%, and is ex-
pected to increase in future1). As Japan faces the era of the 
super-aging society, extending the healthy life expectancy 

of elderly persons is an urgent matter.
Being housebound is one of the risk factors for requir-

ing long-term care among healthy elderly persons. It refers 
to when a person’s “range of activities in their daily life is 
virtually restricted to the indoors”2) indicating a reduction in 
the spatial range of activity. Japan is unique in that this con-
cept was incorporated long ago into approaches adopted to 
prevent the elderly from requiring nursing care. Therefore, 
houseboundedness among elderly people has been associat-
ed with an increase in physical activity and cognitive func-
tion disorders3), reduced social support4), and an increased 
need for nursing care5).

On the other hand, it has been posited that frailty oc-
curs at the stage preceding before elderly people’s need for 
nursing care. Frailty is a dynamic state that can easily result 
in outcomes such as dysfunction in activities of daily liv-
ing and ultimately death; the concept encompasses not only 
physical problems, but also mental and social problems6–8). 
Therefore, frailty is a threat to the extension of healthy life 
expectancy among elderly persons and indicates that the in-
dividual is in a state necessitating multi-faceted assistance9).

In previous studies in Western countries, frailty has 
been defined in accordance with Fried’s 10) ideas and mea-
sured using the Cardiovascular Health Study index (CHS in-
dex)11–13). The CHS index mainly focuses on physical charac-
teristics; therefore, individual’s weakened mental or social 
state cannot be evaluated through this index. Gobbens et al. 
defined frailty using a complex conceptual model includ-
ing physical, mental/psychological, and social aspects7); the 
Tilburg Frailty Indicator (TFI)14) is an index based on this 
model. However, in Japan, frailty is a concept that has not 
yet gained full consensus. Therefore, to date, there has been 
little research in Japan evaluating frailty, based on compre-
hensive definition. Thus, in this research, we investigated 
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frailty using the framework of the TFI. Along with com-
prehensive frailty, we investigated each of its constituents, 
namely physical, mental, and social frailty.

According to the conceptual model by Gobbens et al7), 
being housebound is not an aspect of frailty. Therefore, be-
ing housebound is thought to represent a situation differ-
ent from that of frailty. However, the relationship between 
being housebound and frailty has ostensibly not been fully 
verified. This study aimed to verify whether the incidence 
of frailty in elderly individuals is higher among those who 
are housebound than who are not.

Methods

Survey target and survey method
Every year for 3 years from FY2015, a basic checklist 

was implemented for all elderly residents of different ages, 
starting from 65 years and the oldest (ages by every other 
3 years: 65 years, 68 years to 95 years) in city A in Kyoto 
Prefecture, who had not applied for nursing care certifica-
tion. The survey was conducted telephonically, and through 
post and home visits. The 10,964 respondents to the basic 
checklist in FY2015 were specified as the cohort. Among 
this group, respondents who had answered “No” to the ques-
tion, “Do you leave the house once or more per week?” were 
defined as housebound and those who answered “Yes” were 
defined as non-housebound, based on Shinkai et al.’s defini-
tion of the former cocept2).

The survey region was selected two residential areas 
with a largest number of housebound elderly persons from 
the six residential areas of city A, and housebound elderly 
individuals were randomly extracted from a total of 213 
housebound elderly persons, then compared to those ran-
domly selected from a total of 3434 non-housebound elderly 
persons. These two groups were matched in terms of gender 
and age (± 3 years), and the data were compared.

The study was explained verbally and in written form to 
individuals who consented to participation. The study target 
was 94 elderly individuals comprising 47 housebound and 
non-housebound elderly persons, irrespectively. Assess-
ments were conducted using a self-reported questionnaire 
form. The researchers were accompanied by medical profes-
sionals from city A when conducting the survey and assess-
ments. The survey period was from July to October 2016.

Surveyed items and assessment methods
1. Basic characteristics

The basic characteristics were age, gender, family struc-
ture, employment, residential duration, and educational his-
tory. Health status was based on medical history, current 
medical conditions, body mass index (BMI), blood pres-

sure, Tokyo Metropolitan Institute of Gerontology Index 
of Competence (MTIG-IC)15), and lifestyle habits16). Blood 
pressure was measured during home visits.

2. Frailty
1) Presence of frailty

The index used for determining frailty is shown in Table 
1. If participants subscribed to any aspect of physical, men-
tal, or social frailty listed on the table, then that he or she 
was deemed to “have overall frailty.”
(1) Physical frailty: Shinkai et al. used a modified frailty 

criterion17), based on the CHS index to determine physi-
cal frailty. Individuals to whom three or more of the fol-
lowing five criteria were applicable were identified as 
“having physical frailty.”

a) Weakness was evaluated with grip strength. Grip 
strength was measured twice, in the order of right, then 
the left grip; the larger value of each was adopted; the 
mean value was obtained and this figure was set as grip 
strength. Based on the determination criteria in a pre-
vious study17), a decrease in grip strength was deter-
mined as a grip strength of less than 29.0 kg in men 
aged 79 years or younger, less than 23.5 kg in men aged 
80 years or older, less than 17.5 kg in women aged 79 
years or younger, and less than 12.5 kg in women aged 
80 years or older.

b) Slowness was evaluated using the 2-step test. The es-
sential standard for slowness is the time taken to walk 
5 m. However, these measurements were taken in the 
subjects’ homes. Therefore, since it was difficult to en-
sure subjects’ safety, we used the 2-step test18), which 
has a significant positive correlation with the 10 m 
walk time. After performing warm-up exercises, the 
subject took two strides, which could be taken with-
out losing their balance. This was then measured twice 
under proximal monitoring of the person taking the 
measurements, and the larger value was adopted. The 
person’s height was also measured. The 2-step value is 
calculated by dividing the stride by the person’s height 
(2-step value = stride [m]/height [m]). The determina-
tion criteria converted the value in a previous study18) 
to the 2-step value, and “reduction in 2-step value” was 
set as a 2-step value of less than 0.98 in men aged 79 
years or younger, less than 0.86 in men aged 80 years or 
older, less than 0.91 in women aged 79 years or young-
er, and less than 0.73 in women aged 80 years or older.

c) Shrinking was set as “weight reduction” based on a 
weight reduction of 5% or more in the current body 
weight compared to the body weight stated on the basic 
checklist one year ago.

d) Poor endurance and exhaustion were measured through 
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Table 1 Subjects

Items Categories
Housebound

n = 47
Non-housebound

n = 47
p-value

Age 76.4 ± 5.9 76.4 ± 5.0 –

Gender Male 21 (44.7) 21 (44.7) –
Female 26 (55.3) 26 (55.3)

Family structure1) Living along 6 (12.8) 6 (12.8) 0.621
Living together 41 (87.2) 41 (87.2)

Emplovment1) Working 9 (19.1) 8 (17.0) 0.500
No working 38 (80.9) 39 (83.0)

Medical history1) Yes 38 (80.9) 42 (89.4) 0.193
No 9 (19.1) 5 (10.6)

Cirrent medical history1) Yes 38 (80.9) 37 (78.7) 0.500
No 9 (19.1) 10 (21.3)

BMI2) Weight (kg) / Height (m)2 23.3 ± 49.6 22.5 ± 3.1 0.229

Blood pressure2) Systolic blood pressure (mmHg) 136.0 ± 13.5 134.5 ± 14.4 0.620
Diastolic blood pressure (mmHg) 73.2 ± 10.3 74.2 ± 15.2 0.722

Residencial duration3) 0–9 years 6 (12.8) 7 (14.9) 0.920
10–19 years 6 (12.8) 6 (12.8)
20 years and over 35 (74.5) 35 (74.5)

Educational background3) Elementary and junior high school 14 (29.8) 16 (34.0) 0.193
High school 22 (46.8) 18 (38.3)
Junior college and vocational school 5 (10.6) 5 (10.6)
University and graduate school 6 (12.8) 8 (17.0)

Basic checklist Total score4)*2 4.9 ± 2.7 3.3 ± 2.2 0.005
Subjects for secondary prevention1)*3 30 (63.8) 28 (59.6) 0.416
      Living functional score4) 3.0 ± 6.4 0 ± 0.0 0.121

1.0 (0.0–5.0) 0 (0.0–3.0)
   Hypokinesia1) 6 (12.8) 5 (10.6) 0.500
      Physical strength score4) 1.2 ± 1.0 1.2 ± 1.1 0.661

1.0 (0.0–4.0) 1 (0.0–4.0)
   Malnutrition1) 0 (0.0) 1 (2.1) 0.500
      Malnutritional score4) 0.3 ± 0.5 0.2 ± 0.5 0.385

0 (0.0–2.0) 0 (0.0–2.0)
   Low oral function1) 7 (14.9) 6 (12.8) 0.500
      Oral functional score4) 0.5 ± 0.7 0.5 ± 0.7 0.937

0 (0.0–2.0) 0 (0.0–2.0)

Tokyo Metropolitan
Institute of Gerontology
Index of Competence
(TMIG-IC)

Total score2) 8.2 ± 1.4 8 ± 1.2 0.639

   Instrumental independence (IADL)4) 2.4 ± 0.9 2.2 ± 0.6 0.103
2 (1.0–5.0) 2 (1.0–5.0) 

   Intellectual activity (Effectance)4) 3.5 ± 0.9 3.6 ± 0.8 0.377
4 (0.0–4.0) 4 (0.0–4.0)

   Social role4) 2.3 ± 0.8 2.3 ± 0.6 0.983
2 (1.0–4.0) 2 (1.0–4.0)

Lifestyles (Health practices)    Good sleeping time1) (≥ 7 hours) 20 (42.6) 15 (31.9) 0.197
   No smoking1) 37 (78.7) 38 (80.9) 0.500
   No drinking1) 27 (57.4) 25 (53.2) 0.418
  Having breakfast every day1) 43 (91.5) 46 (97.9) 0.181
   No eating between meals1) 17 (36.2) 10 (21.3) 0.085
   Appropriate body weight1) 31 (66.0) 34 (72.3) 0.328

n (%) Mean ± SD. Median (Minimum–Maximum). *1 One home-bound and one non-home-bound were matched with both age and 
gender. *2 Items on dipression were excluded. *3 Subjects with only 1 declining functions such as hypokinesia, malnutrition and low 
oral function, or total scores are ≥ 10. 1) Fisher’s exact test, 2) t test, 3) Χ2 test, 4) Mann-Whitney’s U test.

}*1
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responses to two questionnaire items, namely, “doing 
anything is bothersome” and “unable to concentrate on 
anything”17). Respondents who answered, “more than 
once or twice a week” were defined as “having exhaus-
tion.”

e) Low activity was measured through responses to ques-
tions on the frequency of leisure activities involving 
physical activity and of performing housework17). Re-
spondents who answered that they perform leisure ac-
tivities less than once a week and no housework, that 
they performed housework, but almost no leisure ac-
tivities, or that they almost never perform either lei-
sure activities or housework, were defined as “having 
reduced activity level.”

(2) Mental frailty: There is no general scale used in Japan 
to determine mental frailty; so, mental frailty was de-
termined based on the following mental frailty factors, 
as set out in the TFI: reduced cognitive function, de-
pressive tendency, and poor stress coping mechanisms. 
Individuals fulfilling two of the following three were 
identified as “having mental frailty.”

a) The Japanese version of the Montreal Cognitive As-
sessment (MoCA-J)18) was used to determine reduced 
cognitive function. Individuals with 25 or less out of 
30 points were defined as “having reduced cognitive 
function.”

b) The Japanese Short GDS (GDS-S-J)19) was used to de-
termine depressive tendency. A score of 6 points or 
higher20) indicated as “having depressive tendency.”

c) The rating scale developed by Ozeki was used to mea-
sure stress coping function21). This scale measures a 
person’s behavior and thought processes in response to 
the strongest stressor, using 14 items. Individuals who 
did not achieve the median value of the total score (12 
points/14 points) were defined as having “poor stress 
coping mechanisms.”

(3) Social frailty: There is no general scale used in Japan 
to determine social frailty; so, social frailty was deter-
mined with reference to the following social frailty fac-
tors set out in the TFI: living alone and social support. 
Individuals to whom either of the following 2 items 
were applicable were defined as “having social frailty”.

a) A person was defined as living alone when answering 
“No” to the question “Is there anyone currently living 
with you?”

b) The Lubben Social Network Scale (LSNS-6-J)22) was 
used to determine TFI social frailty. The score range 
was 0 to 30 and a score of less than 12 indicated as 
social isolation22).

2) TFI frailty
The above items only evaluate physical, mental, and 

social frailty individually. In this study, the TFI was used 
to determine overall frailty. The TFI frailty index is used 
to not only determine physical, mental, and social frailty, 
but also reduced visual acuity, hearing ability, and sense of 
balance. Reduced visual acuity and hearing ability were ap-
plied to respondents who answered “Yes” to the questions 
“Do you feel you have problems with your vision?” and 
“Do you feel you have problems with your hearing?”. A re-
duced sense of balance was applicable to respondents who 
answered “Yes” or “Sometimes” to the question, “Do you 
feel you have problems with your balance?”. The total score 
was calculated by allocating 1 point for each corresponding 
item, based on the TFI criteria7), and a person with a score of 
6 or more was defined as “having TFI frailty.”

3. Basic checklist
The basic checklist is a self-administered questionnaire 

used for identifying candidates for secondary prevention 
work, which is implemented by individual municipalities 
and is based on the Ministry of Health, Labour and Welfare 
Community Support project. This questionnaire included 
25 items comprising the following seven domains: lifestyle 
(instrumental activities of daily living (IADL) / social activ-
ities), physical strength, nutritional status, oral function, be-
ing housebound, cognitive function, and depression risk23).

4. Analysis methods
The differences between the housebound group and non-

housebound group in terms of the incidence of physical, 
mental, and social and TFI frailty were verified through the 
McNemar test, and differences in the subscale scores were 
verified using the paired t-test.

Fisher’s exact test and the Mann-Whitney U test were 
used to verify differences the housebound group and non-
housebound group with each type of frailty and the groups 
without frailty in terms of applicable items on the basic 
checklist. Duplicated items used to determine housebound-
edness and frailty were excluded from analysis.

The statistical software IBM SPSS Statistics 22 was 
used for analysis, and statistical significance was set as less 
than 5%.

5. Ethical considerations
Explanations were provided to the study participants 

both verbally and in written form regarding the study aims 
and procedures, handling of personal information, benefits 
and disadvantages of participating in the study, respect for 
the participants’ voluntary, research funding, compensation 
for harm to damage, possibility of secondary use of the sur-
vey data, and contact details for inquiries about the survey. 
Participants’ willingness to participate in the study was 
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Table 2 Physical, mental, and social frailty of housebounded and non-housebounded elderly persons

Items of frailty
Housebound

n = 47
Non-housebound

n = 47
p-value

Physical frailty +1)*1 5 (10.6) 4 (8.5) 1.000
Deterioration in grip strength +1)*2 20 (42.6) 14 (29.8) 0.238

Grip strength 2)*3 22.6 ± 6.9 25.4 ± 6.6 0.046
Deterioration in 2-step test +1)*4 4 (8.5) 2 (4.3) 0.687

2-step score 2)*5 1.19 ± 0.2 1.26 ± 0.2 0.120
Weight reduction + 1)*6 9 (19.1) 7 (14.9) 0.754
Weight reduction (Kg) 2)*7 2.5 ± 8.5 1.8 ± 7.1 0.473

Poor endurance and exhaustion + 1)*8 8 (17.0) 3 (6.4) 0.224
Low activity + 1)*9 18 (38.3) 11 (23.4) 0.143

Mental frailty + 1)*10 21 (44.7) 17 (36.2) 0.523
Cognitive impairment + 1)*11 32 (68.1) 30 (63.8) 0.824

MoCA-J score 2) 22.6 ± 5.1 23.9 ± 3.4 0.147
Depression + 1)*12 12 (25.5) 6 (12.8) 0.180

GDS-S-J score + 2) 4.0 ± 3.3 3.0 ± 2.9 0.183
Poor stress coping 1)*13 20 (42.6) 23 (48.9) 0.678

Stress coping score 2) 23.0 ± 8.3 21.3 ± 7.3 0.284

Social frailty + 1)*14 17 (36.2) 15 (31.9) 0.815
Living alone 1) 6 (12.8) 6 (12.8) 1.000
Isolation + 1)*15 14 (29.8) 9 (19.1) 0.359

LSNS-6-J score 15.6 ± 7.1 17.3 ± 6.2 0.221

Overall frailty + *16 29 (61.7) 26 (55.3) 0.345

TFI frailty + 1)*17 18 (38.3) 13 (27.7) 0.359
Frailty score 2)*18 4.7 ± 2.3 3.6 ± 2.1 0.019

One housebound and one non-housebound were pairly matched with age and gender. 1) McNemar test, 2) Paired t-test.
*1 Physical frailty +: more than 3 items among 5 sub-items of physical frailty. 
*2 Deteriolation in grip power + : grip power; male (≤ 79 years old) < 29.0 kg, (≥ 80 years old) < 23.5 kg, female (≤ 79 years old)<17.5 kg, (≥ 80 years 

old)< 12.5 kg. 
*3 Grip power was measured 2 times, respectively, on the right and the left hand, and average grip power was calculated using the higher value of the right 

and left hand. 
*4 Deteriolation in 2-step test +: 2-step score; male (≤ 79 years old)< 0.98, (≥ 80 years old)< 0.86, female (≤ 79 years old)< 0.9, (≥ 80 years old)< 0.73 kg. 
*5 2-step score = maximum 2-step (m) / height (m). Maximum 2-step score is the highest that measures. 
*6 Weight reduction +: Weight reduction is 5% loss or more than weight of 1 year ago. 
*7 Weight reduction score (kg) = weight of 1 year ago (kg) – weight at home visit (kg). 
*8 Poor endurance and exhaustion: responses to two items “doing anything is bothersome” and “unable to concentrate on anything”, of a questionnaire. Re-

spondents who answered “more than once or twice a week’ were defined as “having exhaustion”. 
*9 Low activity +: Respondents who answered that they perform leisure activities less than once a week and no housework, or that they perform housework, 

but almost no leisure activities, or that they almost never perform either, leisure activities or housework were defined as “having reduced activity level”. 
*10 Mental frailty +: mental frailty was determined based on the mental frailty factors set out in the TFI: reduced cognitive function, depressive tendency, 

and poor stress coping mechanisms. Individuals fulfilling to 2 of the following 3 were determined as “having mental frailty”. 
*11 Cognitive impairment +: Individuals with 25 or less out of 30 points of MoCA-J were defined as “having reduced cognitive function”. 
*12 Depression +: A score of 6 points or higher of GDS-J was defined as “having depressive tendency”. 
*13 Poor stress coping +: individuals who did not achieve the median value of the total score (12 points/14 points) were defined as having “poor stress cop-

ing mechanisms”. 
*14 Social frailty +: living alone and social support. Individuals to whom to either of the following 2 of items were applicable were defined as “having social 

frailty”. 
*15 Isolation +: The score range was 0 to 30 and a score of less than 12 of LSNS-6-J was determined as social isolation. 
*16 Overall frailty +: If the individual subscribed to any aspect of physical, mental, or social frailty, then that person was deemed to “have overall frailty”. 
*17 TFI frailty +: The total score was calculated by allocating 1 point for each corresponding item based on the TFI criteria, and a person with a score of 6 or 

more was defined as “having TFI frailty”. 
*18 The total score was calculated by allocating 1 point for each corresponding item based on the TFI criteria.
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confirmed with their signature on the consent form. This 
study was implemented after receiving approval from the 
ethics committee of the Graduate School of Medicine and 
Faculty of Medicine, Kyoto University and Kyoto University 
Hospital doctors (Approval No. R0574).

Results

Subject characteristics
The characteristics of the housebound group (n = 47; 

men; n = 21, women; n = 26) and the non-housebound group 
(n = 47; men; n = 21, women; n = 26) are shown in Table 1. 
Of the 97 subjects who participated in the home visit survey, 
94 (96.9%) were included in the analysis (3 who withdrew 

midway were excluded).
The total score for the basic checklist was higher for the 

housebound than the non-housebound group, and there were 
few people participating in horizontal organizations.

Frailty-related characteristics of the housebound and non-
housebound groups

The frailty-related characteristics of the housebound and 
non-housebound groups are shown in Table 2.
1) Overall frailty

There were no significant differences between the house-
bound and non-housebound groups for people with frailty.

1-1) Physical frailty: There were no significant differences 
between the housebound and non-housebound with 

Table 3 The relationship between the basic checklist and the frailty of housebound elderly persons*

Items
Physical frailty Mental frailty

Frail
n=5

Non-frail
n=42

p-value
Frail
n=21

Non-frail
n=26

p-value

Lifestyle (IADL/Social activities)
Do you go out by bus or train by yourself ?1) 2 (40.0) 2 (4.8) 0.285 7 (33.3) 3 (11.5) 0.073
Do you go shopping to buy daily necessities by yourself  ?1) 0 (0.0) 6 (14.3) 0.489 3 (14.3) 3 (11.5) 0.558
Do you manage your own deposits and savings at the bank ?1) 1 (20.0) 10 (23.8) 0.668 6 (28.6) 5 (19.2) 0.341
Do you sometimes visit your friends ?1) 4 (80.0) 15 (35.7) 0.078 12 (57.1) 7 (26.9) 0.036
Do you turn to your family or friends for advice ?1) 3 (60.0) 12 (28.6) 0.178 10 (47.6) 5 (19.2) 0.039

Physical strength
Do you normally climb stairs without using handrail or wall for support ?1) 4 (80.0) 15 (35.7) 0.078 9 (42.9) 10 (38.5) 0.497
Do you normally stand up from a chair without any aids ?1) 1 (20.0) 5 (11.9) 0.511 3 (14.3) 3 (11.5) 0.558
Do you normally walk continuously for 15 min ?1) 0 (0.0) 7 (16.7) 0.429 2 (9.5) 5 (19.2) 0.307
Have you experienced a fall in the past year ? 1 (20.0) 8 (19.0) 0.673 2 (9.5) 7 (26.9) 0.128
Do you have a fear of falling while walking ? 3 (60.0) 14 (33.3) 0.243 12 (57.1) 5 (19.2) 0.008

Malnutritional status/Oral function
Have you lost 2 kg or more in the past 6 months ? 2 (40.0) 9 (21.4) 0.332 5 (23.8) 6 (23.1) 0.610
Do you have any difficulties eating tough foods compared to 6 months ? 1 (20.0) 9 (21.4) 0.715 7 (33.3) 3 (11.5) 0.073
Have you choked on your tea or soup recently ? 1 (20.0) 9 (21.4) 0.715 5 (23.8) 5 (19.2) 0.488
Do you often experience having a dry mouth ? 1 (20.0) 4 (9.5) 0.445 2 (9.5) 3 (11.5) 0.603

Socialization/Cognitive function
Do you go out less frequently compared to last year ? 3 (60.0) 21 (50.0) 0.521 14 (66.7) 10 (38.5) 0.051
Do your family or your friends point out your memory loss ? 1 (20.0) 10 (23.8) 0.668 6 (28.6) 5 (19.2) 0.341
Do you make a call by looking  up phone numbers ?1) 1 (20.0) 5 (11.9) 0.511 3 (14.3) 3 (11.5) 0.558
Do you find yourself not knowing today’s date ? 2 (40.0) 12 (28.6) 0.472 5 (23.8) 9 (34.6) 0.316

Lifestyle score (IADL/Social activities) 2.0 ± 1.6 1.2 ± 1.3 0.222 1.8 ± 1.2 0.9 ± 1.3 0.008
2.0 (0–4) 1.0 (0–5) 2.0 (0–4) 0.0 (0–5)

Physical strength score 1.8 ± 1.3 1.2 ± 0.9 0.176 1.3 ± 1.0 1.2 ± 1.0 0.428
2.0 (0–3) 1.0 (0–4) 1.0 (0–3) 1.0 (0–4)

Nutrition score and oral function score 1.0 ± 1.2 0.7 ± 0.8 0.502 0.9 ± 0.9 0.7 ± 0.7 0.344
1.0 (0–3) 1.0 (0–2) 1.0 (0–3) 0.5 (0–2)

Cognitive function score 0.8 ± 0.8 0.6 ± 0.7 0.625 0.7 ± 0.9 0.7 ± 0.5 0.580
1.0 (0–2) 1.0 (0–3) 0.0 (0–3) 1.0 (0–1)

n (%), Mean ± SD, Median (Minimum – Maximum). Fisher’s exact test, Mann-Whitney’s U test. Participants respond by answering “Yes”or “No”. 
Questions which duplicate both frailty and houseboundedness are removed. Each response indicative of the potential need for preventive care re-
ceives a point; this might be a “Yes” to a “negative” question or a “No” to a “positive” question. TFI frailty: Tilburg Frailty Indicator frailty.
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regard to physical frailty. However, the non-house-
bound group scored significantly higher in the sub-
item of grip strength.

1-2) Mental frailty: There were no significant differences 
between the housebound and non-housebound groups 
for people with mental frailty.

1-3) Social frailty: There were no significant differences 
between the housebound and non-housebound groups 
for people with social frailty.

2) TFI frailty
There were 18 (38.3%) and 13 subjects (27.7%), respec-

tively, in the housebound and non-housebound groups with 
TFI frailty; their mean scores for TFI frailty were 4.7 ± 2.3 
points and 3.6 ± 2.1 points respectively, indicating a signifi-
cant difference.

The correlation between each item on the basic checklist and 
frailty in the housebound group

Table 3 shows each item on the basic checklist that is ap-
plicable to the groups with and without frailty in the house-
bound group.
1) Overall frailty

Many people without total frailty visited friends’ homes, 
discussed matters with their friends and family, were not 
anxious about falls, obtained low scores on lifestyle, and 
had low scores on nutritional status and oral function.

Many people without TFI frailty went out by them-
selves, visited their friends’ homes, discussed matters with 
their friends and family, were not anxious about falls, had 
not experienced decreases in the number of outings over the 
previous year, and obtained low scores on lifestyle.

Social frailty Overall frailty TFI (Tilburg Frailty Indicator) frailty

Frail
n=17

Non-frail
n=30

p-value
Frail
n=28

Non-frail
n=19

p-value
Frail
n=18

Non-frail
n=29

p-value

5 (29.4) 5 (16.7) 0.253 8 (28.6) 2 (10.5) 0.131 7 (38.9) 3 (10.3) 0.026
0 (0.0) 6 (20.0) 0.055 3 (10.7) 3 (15.8) 0.465 3 (16.7) 3 (10.3) 0.418
3 (17.6) 8 (26.7) 0.373 6 (21.4) 5 (26.3) 0.480 3 (16.7) 8 (27.6) 0.312
8 (47.1) 11 (36.7) 0.347 15 (53.6) 4 (21.1) 0.026 11 (61.1) 8 (27.6) 0.024

10 (58.8) 5 (16.7) 0.004 12 (42.9) 3 (15.8) 0.049 9 (50.0) 6 (20.7) 0.039

7 (41.2) 12 (40.0) 0.589 14 (50.0) 5 (26.3) 0.092 8 (44.4) 11 (37.9) 0.444
2 (11.8) 4 (13.3) 0.628 4 (14.3) 2 (10.5) 0.535 4 (22.2) 2 (6.9) 0.141
0 (0.0) 7 (23.3) 0.032 2 (7.1) 5 (26.3) 0.083 1 (5.6) 6 (20.7) 0.161
3 (17.6) 6 (20.0) 0.583 4 (14.3) 5 (26.3) 0.476 4 (22.2) 5 (17.2) 0.476

10 (58.8) 7 (23.3) 0.017 14 (50.0) 3 (15.8) 0.017 11 (61.1) 6 (20.7) 0.006

5 (29.4) 6 (20.0) 0.349 8 (28.6) 3 (15.8) 0.256 4 (22.2) 7 (24.1) 0.586
7 (41.2) 3 (10.0) 0.017 8 (28.6) 2 (10.5) 0.131 6 (33.3) 4 (13.8) 0.111
5 (29.4) 5 (16.7) 0.253 6 (21.4) 4 (21.1) 0.634 5 (27.8) 5 (17.2) 0.308
4 (23.5) 1 (3.3) 0.051 5 (17.9) 0 (0.0) 0.064 3 (16.7) 2 (6.9) 0.279

9 (52.9) 15 (50.0) 0.544 17 (60.7) 7 (36.8) 0.095 15 (83.3) 9 (31.0) 0.001
6 (35.3) 5 (16.7) 0.138 9 (32.1) 2 (10.5) 0.083 7 (38.9) 4 (13.8) 0.054
5 (29.4) 1 (3.3) 0.018 5 (17.9) 1 (5.3) 0.209 4 (22.2) 2 (6.9) 0.141
3 (17.6) 11 (36.7) 0.150 6 (21.4) 8 (42.1) 0.116 4 (22.2) 10 (34.5) 0.289

1.5 ± 1.2 1.2 ± 1.4 0.238 1.6 ± 1.3 0.9 ± 1.4 0.045 1.8 ± 1.1 1.0 ± 1.4 0.010
1.0 (0–4) 0.5 (0–5) 0.0 (0–4) 0.0 (0–5) 2.0 (0–4) 0.0 (0–5)
1.3 ± 1.1 1.2 ± 0.9 0.831 1.4 ±1.1 1.1 ± 0.8 0.300 1.6 ± 1.2 1.0 ± 0.7 0.124
1.0 (0–4) 1.0 (0–3) 0.0 (0–4) 1.0 (0–3) 2.0 (0–4) 1.0 (0–3)
1.2 ± 0.8 0.5 ± 0.7 0.003 1.0 ± 0.8 0.5 ± 0.7 0.037 1.0 ± 0.9 0.6 ± 0.7 0.150
1.0 (0–3) 0.0 (0–2) 0.0 (0–3) 0.0 (0–2) 1.0 (0–3) 0.0 (0–2)
0.8 ± 0.7 0.6 ± 0.6 0.222 0.7 ± 0.8 0.6 ± 0.5 0.724 0.8 ± 0.8 0.6 ± 0.6 0.232
1.0 (0–3) 0.5 (0–2) 0.0 (0–3) 1.0 (0–1) 1.0 (0–3) 1.0 (0–2)
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2) Physical frailty
There were no significant differences between physical 

frail and non-physical frail persons in any items on the basic 
checklist for physical frailty.
3) Mental frailty

Many people without mental frailty visited their friends’ 
homes, discussed matters with their friends and family, 
were not anxious about falls, and had low scores on lifestyle.
4) Social frailty

Many people without social frailty discussed matters 
with their friends and family, did not have increased dif-
ficulty eating hard food, looked up telephone numbers and 
made telephone calls, and had low scores on nutritional sta-
tus and oral function. Many people with social frailty had a 
habit of walking for about 15 minutes.

Discussion

Correlation between being housebound and frailty
There was no difference between the housebound and 

non-housebound groups in the incidence of frailty, includ-
ing TFI and physical, mental, and social frailty. However, 
the housebound group obtained a higher TFI frailty score 
and a lower grip strength value than did the non-housebound 
group. Given that reports indicate that housebound elderly 
women are at a higher risk of requiring nursing care5, 24), and 
that the mortality rate increases after 2 years24), we expected 
houseboundedness to correlate with frailty, but the results of 
this study did not support that premise.

In this study, being housebound was defined and evalu-
ated only based on the frequency of outings. However, when 
we compared the applicable items on the basic checklist for 
the housebound elderly groups with and without TFI frailty, 
many subjects in the frailty group answered that the fre-
quency of outings had decreased compared to the previous 
year. Previously, housebound types were classified based 
on the capacity for movement; however, it has been pointed 
out that these types have different characteristics2), and that 
a reduction in the frequency of outings is a risk factor for 
requiring nursing care25). This suggests that it is necessary 
to consider the continued duration of houseboundedness, 
as well as any changes in the frequency of outings, when 
evaluating whether a person is housebound. This study was 
conducted by medical professionals in the form of a home 
visit surveys, and it is estimated that people with a high level 
of awareness regarding about own health consented to par-
ticipate in the study. Therefore, even the housebound par-
ticipants in this study may have had a comparatively high 
level of awareness of health. Future studies must investigate 
these groups with stricter selection criteria for housebound 
elderly persons.

In this study, there were differences between the house-
bound and non-housebound groups in the TFI frailty score 
and grip strength. In a previous study26), many people with 
low grip strength had difficulties with daily walking and go-
ing up and down stairs, and many had experienced falls. In 
addition, these individuals were reported to have reduced 
ability for physical activity. Moreover, people with reduced 
grip strength were predicted to not only have reduced grip 
strength, but also an overall reduction in muscle strength 
and reduced ability for physical activity. Given the differ-
ences observed in these two indicators, we estimated that 
housebound elderly persons had reduced muscle strength 
and ability for physical activity, compared to non-house-
bound elderly persons; these could likely result in frailty.

In the analysis of applicable items on the basic checklist 
for the housebound group, many people in the group with 
social frailty had scored poorly on nutritional status and oral 
function. Previous studies have also reported that malnutri-
tion in elderly; community-dwelling persons are related to 
social isolation27); the current study results suggest the same 
for housebound elderly persons.

A significant difference was also observed in the life-
style scores of the groups with frailty and TFI frailty and 
the groups without frailty and TFI frailty, which suggests 
that people who manifest frailty have lower levels of life-
style function. When compared to people without frailty, 
many more people who manifested frailty subscribed life 
function items on the basic checklist, including: visiting 
friends’ homes and discussing matters with friends and 
family. Based on a previous study28), informal interaction 
with others, such as telephoning friends and talking to fam-
ily members, inhibits depression. This was also reflected in 
the results of this study on housebound elderly persons. This 
suggests that personal contact with friends and family af-
fects the health of housebound elderly persons who seldom 
leave the house.

Furthermore, the incidence of frailty was low in people 
without anxiety regarding falls. Past reports have shown that 
frailty is a risk factor for falls29), and that anxiety over falling 
causes mild dementia30) and reduces ADL and social par-
ticipation31). Falls are considered to be a factor in the frailty 
cycle32) that eventually reduces a person’s activity level, 
and it is a continuous chain leading to frailty. Based on the 
results of this study, housebound elderly persons’ anxiety 
regarding falls reduces their living activities and cognitive 
function, as well as social participation, which then leads to 
overall frailty.

Many housebound elderly persons had few opportuni-
ties to interact with the world outside their homes, which 
suggests that it is difficult to ascertain the actual situation 
of elderly persons who require not only medical interven-
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tion, but also intervention for their situation. However, the 
incidence of frailty was significantly high in people with 
high scores on lifestyle function on the basic checklist; this 
suggests that it may be easy to identify those manifesting 
frailty among housebound elderly persons, using the basic 
checklist.

Limitations of this study
One of the limitations of this study was that it was cross-

sectional; so, a causal association was not determined. Since 
factors involved in houseboundedness, details regarding 
the frequency of outings, the duration of housebounded-
ness, and environmental/seasonal conditions were not as-
certained, housebound elderly persons could not be strictly 
identified and the housebound group may have included 
people with different characteristics. Conducting a detailed 
investigation of this group, including the background fac-
tors to becoming housebound, may enable a more accurate 
understanding of the situation, as well as clarification of the 
related factors.

Conclusion

This study found no correlation between elderly people 
being housebound and with physical, mental, social, and 
overall frailty. However, non-housebound elderly persons 
obtained lower TFI frailty score and higher grip strength 
value, compared to housebound elderly persons. This sug-
gests that being housebound may lead to frailty. On the oth-
er hand, individual interaction with family and friends and 
a lack of anxiety regarding falls ostensibly correlate with the 
prevention of frailty in housebound elderly persons. The re-
sults of the study also suggest that the basic checklist may be 
effective for ascertaining the actual situation of housebound 
elderly persons who may be manifesting frailty.
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