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Abstract
Studies on the occurrence of homebound and the factors influencing it are available. However, the study of community homebound
in China is still in its preliminary stage. No previous studies about this issue are available. This study aims to assess the occurrence of
and factors influencing homebound elderly in Chinese communities and to provide a basis for effective intervention and prevention of
homebound elderly people.
One sample community from three provinces was randomly selected. Investigations were performed on the selected communities

and 2180 elderly people were chosen as the research subjects. Unified survey scales were used. Home visit and face-to-face
interviews were performed to ensure that no single qualified survey respondent was missed.
The rate of morbidity in homebound elderly Chinese community was found to be 15.49% and it gradually increased with age, and

also with a lower education or poorer Activities of Daily Living (ADL). Single factor analysis showed that general situation, living habits,
physical condition, mental condition, society, social support, and other factors affected the occurrence of community homebound
elderly. Women were more likely to be homebound thanmen (P< .05). Having a spouse or high income reduced the rate of morbidity
in the homebound elderly (P< .05). Multifactor regression analysis revealed that poor ADL, depression, hearing impairment, being
old, no exercise, and low social support are the main influencing factors.
Appropriate measures should be taken based on the specific influencing factor to prevent the occurrence of homebound.

Abbreviations: ADL =Activities of Daily Living, GDS-15 = Geriatric Depression Scale Short Form, SSRS = Social Support Rating
Scale.
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1. Introduction 2014, by the end of 2014, elderly people aged >60 years
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accounted for 15.5% of the total population of China. These
elderly people and their health conditions have become the focus
of the entire society.[1,2] China’s problem of aging population has
become serious. As the elderly people grow even older, their
physiological functions and immunity gradually decline, which
leads to increasingly serious health problems. At the same time,
homebound results in the reduction of elderly people’s physical
and cognitive functions, weakens their self-maintenance ability in
daily living, and intensifies their psychological stress. The lack of
communication with the outside world eventually result in lying
on bed or dementia, seriously impairing the elderly people’s
physical and mental health and life quality, and also placing huge
pressure on their families, society, and social medical treat-
ment.[3,4] Therefore, the concern on elderly homebound is
essentially important in maintaining and improving the quality of
life of elderly people, and also alleviating the burden on family
and society, as well as preventing lying on bed and dementia.
Researchers have performed a number of studies on the

occurrence of homebound and the factors influencing it and
developed a variety of measures. However, the study of
community homebound in China is still in its preliminary stage;
so far the available investigation is confined only to an elderly
homebound survey of a particular urban community, with
limited scope. No studies on the occurrence of and factors
influencing elderly homebound in Chinese urban community are
available. Hence in this study, Chinese urban elderly people were
chosen for investigating the occurrence of and the factors
influencing elderly homebound in Chinese urban community,
and provide a basis for community medical personnel to give
individual intervention.

mailto:fengmeixing@ncst.edu.cn
http://creativecommons.org/licenses/by-nc-nd/4.0
http://creativecommons.org/licenses/by-nc-nd/4.0
http://dx.doi.org/10.1097/MD.0000000000007207


Jing et al. Medicine (2017) 96:26 Medicine
2. Subjects and methods

2.1. Subjects

The inclusion criteria were as follows: elderly people (aged ≥60
years) living in urban communities (having resided in the
community for >1 year) in China were enrolled in this study.
The exclusion criteria were as follows: people who had serious

speech impediment, hearing impairment, or visual impairment
and those who were laid up.
Informed consent was obtained from all enrolled subjects. The

study was approved by the Ethics Committee of the Local Disease
Control and Prevention Center (2013150101).
The sample size was calculated as follows: Based on the related

foreign studies, the rate of morbidity in community elderly
homebound was 5.9% to 18.6%.[5,6] In a Chinese study, the
reported rate of morbidity in elderly homebound of a particular
urban community was 17.59% to 18.8%.[7] In the present study,
the rate of morbidity of 18% was used, and the sample size was
calculated using the formula N=Z2PQ/(0.1P)2 which is simpli-
fied as N=400Q/P(Q=1�P), where Q=1�P, Z (=1.96≈2.00)
represents the Chi-squared value.[8] Accordingly, the sample size
calculated was N=1822. Considering the possible loss of data
and nonresponse, the sample size was increased by 10%. Hence,
the sample size of this study should no more than 2004 subjects.
2.2. Sampling method

Random cluster sampling method was used in this study. At Stage
1, Anhui Province (South China) and Hebei Province (North
China) were selected based on the geographical location. At Stage
2, the 11 cities of the Hebei Province were numbered and 2 cities,
that is, Baoding City and Tangshan City, were randomly drawn;
similarly, the 16 cities of Anhui Province were numbered and 1
city, that is, Bengbu City, was randomly drawn. At Stage 3, 1
sample community (Dajijia community) from the 159 communi-
ties of Baoding City, 1 sample (Diaoyutai community) from the
363 communities of Tangshan City, and another sample (Yan’an
community) from the 204 communities of Bengbu City were
randomly selected. From these communities, a total of 2180
qualified elderly people were enrolled. A total of 2133
questionnaires were handed out to the subjects and were
retrieved. Among all the retrieved questionnaires, 28 were
invalid. The remaining 2105 copies were regarded as valid. The
percentage of valid questionnaires was 98.69%.
2.3. Survey

FromJuly2013 toDecember2013, a surveywas conductedamong
2180 qualified elderly people from the selected communities.
Unified survey scales were used including homemade general
situation questionnaire, Activities of Daily Living (ADL) ability
scale, Social Support Rating Scale (SSRS), Geriatric Depression
Scale Short Form (GDS-15), andhomeboundcondition assessment
scale in Chinese version. Home visit and face-to-face interviews
were performed among these research subjects to ensure that no
single qualified survey respondent was missed. Questionnaires
were retrieved and examined on the spot to ensure that there were
no unfilled/missed items in the questionnaire.
2.4. Assessment

Twenty senior professors were selected from the Department of
Health Statistics, Epidemiology, and Nursing, eventually an
2

expert consultation group was constituted. All members of this
group had the title of deputy senior or above and were engaged in
professional teaching and research study for >10 years. The
Delphi expert enquiry method was adopted to revise the content
of the questionnaire.

2.4.1. General information. Subject’s age, gender, height,
weight, race, marital status, educational level, occupation,
income, and health insurance.

2.4.2. Living habits. Physical exercise, hobbies, smoking, and
drinking.

2.4.3. Physical condition. Subject’s hearing ability, eyesight,
chronic diseases, medications, and ADL ability. Among these
indexes, the ADL was assessed using the ADL ability scale
described by Lawton and Brody in 1969.[9] The ADL scale has 14
items and 4 grades. The studied subjects were assigned a score
based on their ability or assistance needed to perform these
activities, that is, 1, 2, 3, and 4 points, respectively, for “can do it
by yourself,” “a bit difficult,” “need help,” and “cannot do.”
Hence, the final score ranged from 14 to 56. A final score of 14
points means totally normal; a final score >14 points implies a
certain level of dysfunction; and a score of >22 points indicates
distinct dysfunction. The Cronbach a coefficient of the scale was
set as 0.85while the repeatability was 0.93. This scale was used to
investigate the daily living of the studied subjects for the recent
week.

2.4.4. Social conditions. Social support, participation in
community or social activities, and networking with friends,
relatives, and neighbors. Among these indexes, social support
was assessed using the SSRS designed by Xiao.[10] This scale was
designed and utilized first in 1986, and some minor changes were
made in 1990 and further promoted. The scale contained 3
dimensions and 10 items, that is, objective support (3 items),
subjective support (4 items), and utilization of support (3 items).
The Cronbach a coefficient of the scale ranged from 0.89 to 0.94,
while the repeatability was 0.92. The sum score of the 10 items
was the final score of social support, which ranged from 8 to 66
points. A final score of�22 points was treated as low level; a final
score of 23 to 44 points was treated as medium level; and a final
score of 45 to 66 points was treated as high level. A higher score
implies more social support can be obtained.

2.4.5. Psychological condition. Self-assessment of health
condition, depression, and loneliness. GDS-15[11–13] was adopted
to grade the level of depression in the elderly people. Out of 15
points, those who scored 0 to 5 points were considered as normal
elderly people, while those who scored 6 points or higher were
considered as depressed. A higher score indicates more serious
depression.

2.4.6. Homebound status. People who go out of house less than
once a week are considered as homebound.[14] (The going out
record of the month before the survey was used as the reference
data. If the going-out counts for each week of the month differ,
the total counts for that 1 month averaged by the number of
weeks was considered.)
2.5. Statistical analysis

All obtained data were statistically analyzed using SPSS 13.0
software. Measured data were expressed as x± s and analyzed
using t test, while count data were analyzed using Chi-square test.



Table 1

General factors affect homebound (n=2105).

Nonhomebound (%) Homebound (%) P

Age, y
∗
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The statistically significant results of single factor analysis were
further processed through stepwise logistic regression analysis.
The inclusion criteria for a was 0.05, while the exclusion criteria
for a was 0.10. P< .05 was considered statistically significant.
60–69 48.9 12.9 <.05
70–79 35.5 31.6
80–89 15.7 55.5

Gender
Men 43.0 35.9 <.05
Women 57.0 64.1

Spouse
Yes 75.2 58.9 <.05
No 24.8 41.1

Occupation
Officer 14.0 10.4 <.05
Worker 70.9 68.1
Others 15.1 21.5

Income, <
�1000 10.3 22.4 <.05
>1000 89.7 77.6

BMI†

<18.5 2.6 5.5 <.05
18.5–23.9 41.3 41.4
≥24.0 56.1 53.1

Educational level‡

Primary school 51.4 61.3 <.05
Junior high school 29.8 25.2
3. Results

3.1. General factors affect homebound

From the selected communities, 2180 qualified elderly people
were initially enrolled. Among them 2133 people were
investigated (response rate of 97.84%). Among all the retrieved
questionnaires, 28 were invalid and hence the remaining 2105
were regarded as valid. The percentage of valid questionnaires
was 98.69% (Fig. 1).
The ages of respondents ranged from 60 to 101 years including

882 (41.9%) men with a mean age of 71.74±8.18 years and
1223 (58.1%) women with a mean age of 72.00±8.61 years.
Among these elderly people, 326 people (209 women and 117
men) were regarded as homebound, providing a rate of morbidity
of homebound of 15.49%. It was found that older and less
educated people were probably more homebound (P< .05)
(Table 1). It was also found that women with low income and
without a spouse showed a higher prevalence of homebound than
men, high income group, and those with a spouse (P< .05).
High school and above 18.8 13.5

BMI=body mass index.
∗
Trend value x2=262.362, P< .05.

† Trend value x2=3.162, P< .05.
‡ Trend value x2=10.836, P< .05.
3.2. Living habits affect homebound

Those elderly people who have hobbies, exercised regularly, and
do not smoke or drink showed a lower prevalence of homebound
than the other groups.
Compare with the nonhomebound, those homebound elderlies

have high rate of no hobby (87.4% vs 81.3%) and low rate of
hobby (12.6% vs 18.7%), The difference is statistically
significant (P< .05). The homebound were doing less exercise
(no exercise 48.8%, used to do, but not now 11.3%, sometimes
9.2%, often 30.7%), then the nonhomebound were doing more
exercise (no exercise 14.3%, used to do, but not now 2.2%,
sometimes 12.8%, often 70.7%), The difference is statistically
significant (P< .05). The rates of smoking and drinking of the 2
groups (homebound vs nonhomebound) are 13.5% versus
Figure 1. A flow diagram summarizes the selection of studies.
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18.7% and 7.1% versus 15.5%, respectively. The P values of
the 2 indicators (smoking and drinking) between the 2 groups are
both less than .05, which means the differences between the 2
groups are statistically significant at a confidence level of 95%.
3.3. Physical, social connection, and psychological
condition affect homebound
3.3.1. Physical condition. With visual impairment, hearing
impairment, chronic diseases, and medication, the prevalence of
homebound elderly people was higher than the other groups.
With ADL ability, the prevalence of homebound was higher, and
the difference was statistically significant (P< .05) (Table 2).
Those elderly people with visual impairment, hearing

impairment, chronic diseases, and medication showed a higher
prevalence of homebound than the other groups (P< .05). A
poorer ADL ability resulted in a higher prevalence of homebound
(P< .05), and the differences were statistically significant
(Table 2).

3.3.2. Social connection. Less social support resulted in higher
prevalence of elderly homebound, and the difference was
statistically significant (P< .05). Those who have frequent
contacts with friends, neighbors, and relatives, and frequently
participated in social activities showed a lower prevalence of
homebound than the other groups (P< .05), and the difference
was statistically significant (Table 2).

3.3.3. Psychological condition. Those homebound elderly
people who graded themselves as relatively healthy in self-
assessment of health level showed the lowest rate of morbidity
(P< .05). Those homebound elderly people who usually felt

http://www.md-journal.com


Table 2

Physical, social, and psychological condition affect homebound.

Nonhomebound (%) Homebound (%) P

Physical condition
Visual impairment
Yes 30.5 39.6 <.05
No 69.5 60.4

Hearing impairment
Yes 26.6 40.2
No 73.4 59.8 <.05

Chronic diseases
Yes 71.4 84.0
No 28.6 16.0

Medication
Yes 60.4 76.4 <.05
No 39.6 23.6

ADL ability
∗

14 81.8 12.9 <.05
15–21 12.6 16.3
22–56 5.6 70.9

Social connection
Social support†

�22 2.7 10.4 <.05
23–44 90.5 89.0
45–66 6.8 0.6

Friends
Yes 78.1 51.8 <.05
No 21.9 48.2

Networking frequency with neighbors
Often 56.3 35.9 <.05
Sometimes 30.6 29.1
Zero 13.1 35.0

Networking frequency with relatives
Often 48.7 33.4 <.05
Sometimes 43.4 40.8
Zero 7.9 25.8

Participation in social activities
Yes 21.6 15.0 <.05
No 78.4 85.0

Psychological condition
Health condition self-assessment
Healthy 25.9 15.0 <.05
Relatively healthy 51.8 29.4
Not very healthy 18.4 39.3
Unhealthy 3.9 16.3 <.05

Loneliness
Often 3.1 9.2
Sometimes 16.9 32.2 <.05
Zero 80.0 58.6

Depression
Yes 6.3 29.4 <.05
No 93.7 70.6

∗
Trend value x2=884.687, P< .05.

† Trend value x2=55.001, P< .05.

Table 3

Unconditional logistic regression analysis of factors influencing
elderly homebound.

Influencing factors P OR 95% CI

Age .003 1.465 1.137–1.889
Gender .166 1.320 0.891–1.954
Spouse .337 0.818 0.542–1.233
Occupation .535 1.125 0.776–1.630
Income .160 0.708 0.437–1.146
BMI .049 0.737 0.544–0.999
Education level .157 1.211 0.929–1.578
Sighting .678 0.918 0.613–1.375
Hearing .039 1.574 1.024–2.420
Chronical disease .524 1.255 0.623–2.529
Drug .141 0.629 0.340–1.166
ADL .000 6.569 5.175–8.340
Social supporting .049 0.544 0.297–0.997
Exercise .000 0.556 0.482–0.641
Smoking .240 0.732 0.436–1.231
Drinking .073 1.809 0.945–3.462
Hobby .607 0.876 0.529–1.451
Friends .070 1.420 0.971–2.076
Neighbors .314 1.151 0.862–1.537
Relatives .711 0.940 0.679–1.303
Health self-evaluation .911 1.013 0.808–1.271
Loneliness .232 0.825 0.603–1.130
Depression .041 1.632 1.020–2.611

ADL=Activities of Daily Living, CI= confidence interval, OR= odds ratio.
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lonely showed a high rate of morbidity (P< .05). Those
homebound elderly people who experienced depression showed
a higher rate of morbidity than those have no symptoms of
depression (P< .05) (Table 2).
3.4. Logistic regression analysis of multiple factors
influencing elderly homebound

The occurrence of homebound was taken as a dependent variable
and those meaningful factors in the single factor analysis as the
4

independent variables. Using the stepwise regression method, the
multiple logistic regression analysis was performed, because the
AIC value for this model is the smallest, which means the model is
best fitted. Results proved that poor ADL, depressive symptoms,
being old and hearing impairment are the risk factors for affecting
the occurrence of community elderly homebound since the OR
values for these variables are more than 1 while the BMI, low
social support and lacking exercise are the protective factors since
the OR values for these variables are less than 1 (Table 3).
4. Discussion

The results of the study showed that the prevalence of Chinese
community elderly homebound was 15.49%. In the United
States, the results of a survey conducted in 2012[15] showed the
prevalence of homebound elderly people to be 19.0%, while
another survey conducted in 2015 showed that the prevalence
rate was 5.9%.[6] The prevalence of urban homebound elderly
people in Brazil was found to be 22.4%.[16] The prevalence in big
cities of Japan is 14.4%.[17]

The results of the survey conducted in China and other
countries, based on the same definition of homebound, on the
prevalence of homebound urban community elderly people were
different. The reasons could be first, the ages of selected study
subjects were different; second, different sampling methods were
used; third, regional differences, which meant the social
environment, lifestyle, and economic levels of the Chinese elderly
people were different from other countries, were found.
The results showed that the age of the elderly people affected

the occurrence of homebound. With the increase in age, the
prevalence of homebound increases gradually. Studies[18] have
found that nearly 30% of the homebound people are aged ≥80
years. Physiological function and social activity ability weakened
with the increase in age,[19,20] leading to a gradual increase in the
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occurrence of elderly homebound. Attention should be paid to
the elderly, especially the health condition of the very old people.
The results of the study showed that the prevalence of

homebound women was higher than men.Many overseas studies
have found that the prevalence of homebound women is
significantly higher than men. The reasons could be com-
plex,[18,21] which may be due to diet habits, sexual hormone
levels, work stress, and social pressure, and also due to the
profound influence on their behaviors by the traditional role of a
man and a woman in the family, that is, men are encouraged to
work outside, while women are encouraged to work at home.
Hence men preferred social activities outside the family, while
women focused more on family and children and stayed at home.
The results of multifactor regression analysis showed that

physical exercise is the main factor influencing homebound
elderly people. Those elderly who exercised regularly had a low
rate of morbidity among the homebound. Those elderly who
exercise regularly tend to have a relatively correct health concept,
pay attention to their physical condition, maintain a positive
attitude and mindset every day, and have sufficient confidence in
their life.[7] The results also showed that these elderly people had
more friends and richer entertainment activities, hence these
elderly would not stay at home every day.
The results showed that hearing impairment is also a main

factor influencing the occurrence of homebound in elderly
people. A number of elderly people choose to reduce their
frequency of going out due to the impaired hearing, which
seriously affects their communication with the outside world.[22]

The results of multifactor regression analysis showed that the
ADL is an independent risk factor that affected the occurrence of
homebound, a higher score of ADL ability resulted in a lower
prevalence of homebound, and 1 study also showed that ADL
was an independent factor for the occurrence of homebound.[23]

Studies[24] have showed that none of the elderly people who were
able to take bus were homebound; 20.3% of the elderly people
who can only walk 5m were homebound; 75% of the elderly
people who lost the ability to walk were homebound. A poor
ADL ability of the elderly people makes their physical movement
difficult, making it difficult to go out and hence more likely to
result in homebound.
Results showed that social support affected the occurrence of

homebound elderly people in Chinese community. A lower social
support resulted in a higher prevalence of homebound. A number
of overseas studies[25] have proven that elderly people with poor
social support have a higher prevalence of homebound than those
with strong social support. Social support can help the elderly
people to cope with stress faced in daily living, alleviate the
impact of negative events occurring in their lives, and protect
their physical and mental health. Hence social support is an
important factor that helps the elderly people in receiving
treatment, overcoming disease, and maintaining a good psycho-
logical status, eventually improving their quality of life.[26] Social
support to elderly people should be given attention, gradually
complete the social support items, and reduce the prevalence of
homebound.
The present study showed that those who often feel lonely

scored their health condition to be poor and those who have
depressive symptoms have a high rate of prevalence of
homebound. The result of multifactor regression analysis showed
that depression is a risk factor affecting the occurrence of
homebound urban community elderly people in China. A number
of overseas studies have also confirmed that depression leads to
high prevalence of homebound elderly people. The incidence of
5

depression in the homebound elderly people was higher than the
nonhomebound elderly people.[27] With the presence of a
depressive disorder, the elderly people are usually depressed,
frustrated, low in emotion, self-abased, reluctant to communicate
with people, with limited outdoor activities.[28] Studies have
shown that[29] age is an important factor intensifying the feeling
of loneliness in the elderly people. Older age leads to a stronger
feeling of loneliness. A high self-rating on health can slow down
the aging of physiology, while a poor subjective sense of health
canworsen the self-maintenance ability. Hence the high incidence
of homebound occurred among those who had a low self-rating
of health.
5. Summary

The study used the multistage layered random cluster sampling
method and investigated the current situation and factors
influencing homebound elderly people in Chinese urban
community. The results are as follows: The prevalence of
homebound urban community elderly people in China is
15.49%. Poor ADL, depressive symptoms, hearing impairment,
being old, no exercise, and low social support are the independent
factors influencing the occurrence of homebound urban
community Chinese elderly people.
The incidence of homeboundurban community elderly people is

relatively high in China and the factors influencing are complex.
Hence attention should be paid to the problem of homebound
elderly, conduct homebound-related health education events in the
community, introduce elderly people, families, and the community
medical staff to homebound-related knowledge and its harmful
effects, and guide the elderly to maintain good living habits. The
community should regularly organize activities that cater to elderly
people, encourage the elderly people to walk out of their houses to
join activities and do exercise, and also to interact with other
people. Taking appropriate measures based on the specific
influencing factor can effectively prevent the occurrence of
homebound or becoming severe in elderly people, therefore
effectively improving their quality of life and alleviate the
endowment stress on their family and the society.
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