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Abstract 

Background A supportive home environment is critical to the safety and quality of life of older adults. Home modi-
fication is an effective way to build a supportive home environment for older adults’ aging in place. However, there 
is a lack of knowledge on older adults’ need for home modifications in China.

Methods We conducted a cross-sectional survey in three provinces of China (Hubei, Hunan, and Henan) using strati-
fied and cluster sampling methods in 2021. A total of 5485 older adults aged 60 and over were included. The outcome 
variables were: need for home modifications, level of need, and type of modification needed. Exposure variables 
included: demographic and socioeconomic characteristics, as well as health conditions. Logistic and Poisson regres-
sions were applied to examine the needs for home modifications and its associated factors.

Results Nearly 30% of the older adults needed home modifications. The most common choice of home modifica-
tion was the need for handrails at the bedside, toilet, or threshold (31.64%), and paving un-slip tiles or vinyl flooring 
(17.45%). Age (IRR = 1.01, P < 0.001), education (IRR = 1.11, P < 0.01), and level of assistance (IRR = 2.31, P < 0.001) were 
more likely to be positively associated with needs for modification. Participants in the age group of 70 to 79 years, 
with primary school education, and low-level physically dependent had significantly higher needs for modifications 
than those of advanced age, lower level of education, or higher level of physically dependent (p < 0.01).

Conclusions The overall need for home modifications in China is low. Home modification programs are needed 
to tailor individuals’ needs and provide services to those with the most home modification need.
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Introduction
Aging in place has been a preferred living arrangement 
for most older adults worldwide. A rich body of litera-
ture shows that home modifications can significantly 
improve the safety of the home environment and maxi-
mize older adults’ level of independence in daily activi-
ties [1–3]. In China, 95% of older adults, particularly 
those with physical limitations, prefer receiving care at 
home or using day service [4]. However, more than 60% 
of older adults are living in old houses built more than 
20 years ago. In urban area, most of the old house were 
built in 1970 ~ 90s as welfare house, with relatively low 
construction standards at that time, the facilities and 
equipment within them are timeworn and needs modi-
fication. While in the rural area, most old houses were 
self-built with low budget and poor facilities [4]. Unsafe 
home environments put many Chinese older adults at 
increased risk of falls and other accidents [5, 6]. Forty 
million Chinese older adults experience at least one 
fall per year, and more than half of the accidents hap-
pened at home [7]. Therefore, there is an urgent need 
for China to create a safe and supportive home environ-
ment for older adults to better age in place.

In China and other developing countries with rap-
idly growing aging populations, the importance of 
home modifications has received increased recogni-
tion. Since 2011, the Chinese government launched a 
series of policies to promote home modifications for 
older adults [8]. It was also estimated that over 72 cities 
have launched home modification programs and more 
than one million families have received home modifi-
cation services from local government [9]. In the Four-
teenth Five-Year Plan of China (2021–2025), providing 
home modifications for two million families has been 
listed as a critical target in the national strategy of posi-
tively responding to population aging. However, there 
is a lack of knowledge of older adults’ specific needs 
regarding home modifications.

Awareness and need for home modification is a criti-
cal step towards initiation of home modification [10]. 
Understanding older adults’ needs and targeting the 
population with the most urgent need are essential for 
the government to develop tailored policies with lim-
ited public resources. However, there is a paucity of 
studies on older adults’ need for home modification 
in China. A few studies found that 40–60% percent of 
older adults have a need for home modification. How-
ever, these studies were conducted using a small sam-
ple size, with the targeted study population from big 
cities [11, 12]. Thus, the current study aims to examine 
older adults’ needs for home modifications and identify 
its associated factors using a large-scale survey across 
urban and rural areas in China.

Methods
Sampling and data collection
The current study used a cross-sectional large-scale sur-
vey aiming to investigate the wellbeing and daily life of 
children and older adults in central China. We inves-
tigated families with at least one older adult aged 60 
years old and over in three provinces (Hubei, Henan, 
and Hunan). First, we purposely selected 4 rural coun-
ties/urban districts representing economic develop-
ment levels from the three provinces. Second, we 
randomly selected two rural towns/urban streets from 
each selected county/district. Third, we selected two 
rural villages/urban communities from each town/street, 
which included around 150 households with at least one 
older adult at the age of 60 years old and over recom-
mended by village/community leaders. Forth, we used a 
clustered sampling to include all households with at least 
one older adult at the age of 60 years old and over in the 
village/community into our survey. A total of 48 urban 
communities/rural villages including 5494 families with 
older adults were recruited in the investigation. The sur-
vey was conducted from June to October of 2021. The 
investigators conducted in-person structured interviews 
with older participants.

Measures
An interdisciplinary research team developed the ques-
tionnaire. The research team involved individuals from 
diverse fields, including public policy and management, 
sociology, public health, and law, who worked together to 
design the questionnaire. It is a systematic process that 
involves collaboration among researchers from various 
disciplines, careful consideration of research objectives, 
construct identification, question generation, pilot test-
ing, and ethical considerations. Questions include older 
adults’ socio-demographics, family-related information, 
living arrangement, social security, health conditions, 
and social support. The questions regarding the living 
environments and the need for modifications were devel-
oped based on a review of literature from PubMed and 
CNKI databases and policies on home modifications in 
China [13].

Outcome variables
Outcome variables were whether there is a need for 
home modifications, the level of need, and the categories 
of modification that are needed. Twelve home modifi-
cation items were included in the survey, which can be 
divided into five categories, including: (1). Floor modi-
fication (paving non-slip tiles or vinyl flooring and floor 
flattening) (2). Corridor modification (installing indoor 
threshold ramps, removing threshold, widening door-
way) (3). Installing handrails (at the bedside, toilet, and 
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threshold) (4). Appliance modification (power socket and 
switch modifications, installing automatic sensor night-
light, and changing to lever or sensor faucet) and (5). 
Bath space modification (removing the bathtub/shower 
enclosure, installing shower curtain, and expanding the 
shower space). Participants checking at least one item 
were identified as having a need for home modification. 
Participants who chose at least one item in each category 
were considered as having a need for this modification 
category. The level of need for home modifications was 
indicated by the number of modification items that the 
participants preferred to take.

Exposure variables
Exposure variables were chosen based on a literature 
review of studies on the need for home modifications 
[12–14]. Exposure variables include demographic and 
socio-economic factors (i.e., age, education level, per-
sonal/family annual income), contact with adult children 
(seldom contact, contact through phone, meeting in face, 
and other), living arrangement, accessibility of living 
environment (a proxy of building with an elevator), and 
health status (self-rated health, disability, and presence 
of chronic disease). Age was considered as both numeri-
cal and categorical variables (60–69, 70–79, 80 and over). 
Education attainment was classified into three levels 
(none or less than primary, primary school, and middle 
school and higher). Related to living arrangements, the 
question was that “who is living with you in this house/
apartment, please list them as my spouse, adult children, 
or grandchildren”. Participants who listed no one were 
grouped as those living alone, who listed only spouse/
adult children/grandchild were grouped as those living 
with spouse/adult children/grandchildren, and who listed 
both adult children and grandchildren were grouped as 
those living with grandchildren and adult children. Par-
ticipants who reported good and general were grouped 
as good health. Barthel Index for Activities of Daily Liv-
ing (ADL) was used to assess whether the participants 
were disabled. Items of ADLs, including feeding, bath-
ing, grooming, dressing, toilet use, and mobility on level 
surfaces, were ranked as independent, needing help, and 
unable by the participants. We used Barthel Index to cal-
culate the total scores for each participant. We classified 
participants into four levels of dependence: independ-
ent, low-level physically dependent, mid-level physi-
cally dependent, and fully dependent.1 Participants who 

reported having at least one type of chronic disease2 (14 
types of chronic diseases) were grouped as those having 
chronic diseases.

Statistical analysis
Multivariated logistic regression was used to explore 
factors associated with whether older adults need home 
modifications, as well as factors related to types of 
need for modification. Poisson regression was applied to 
identify exposure variables associated with the number 
of items that needed to be modified. Exposure variables 
were utilized in part in each analysis. For the existance 
of a need for home modification,we assumed that it were 
relatively subjective and can be related to their informa-
tion accessibility (use of a smartphone), support from 
family (contact with adult children), and living arrange-
ment. For those who already expressed a need for modi-
fication, the level of need and type of need were assumed 
to be related to their health condition and type of resi-
dential building. The return rate was 100% since we con-
ducted a face-to-face investigation to households on the 
selected lists. Nine questionnaires were excluded because 
of missing data. All statistical analyses were performed 
using Stata 14.0 statistical software (StataCorp LLC, Col-
lege Station, TX, USA).

Results
Demographic characteristics
A total of 5485 older adults participated in the sur-
vey. As shown in Table 1, the mean age was 71.01(6.29). 
More than half of the older adults were aged 60–69. Only 
12.49% older adults live on their own. The majority of the 
participants were independent in activities of daily living 
(ADL) (93.27%). The mean personal annual income was 
19156.64 (CNY), ($2962.67) and only 29.54% of the par-
ticipants identified pension as their main income source.

Older adults’ need for home modifications
A total of 29.55% older adults reported a need for home 
modifications of at least one item on the list. The most 
frequently identified items included the paving un-
slip tiles or vinyl flooring (17.45%), installing hand-
rails at the toilet (12.18%) and installing handrails at 
the threshold (12%), flattening the floor (7.66%), and 
installing handrails at the bedside (7.46%). The rest of 
the items were relatively less considered, ranging from 
3.01 ~ 3.96% (See Fig. 1).

1  The total point is 50. Older audlts scores 0–20 was considered as fully 
dependent; 21–30 as mid-level physically dependent, 31 − 29 as low-level 
physically dependent, 50 as independent.

2  The 14 types of chronic diseases include high blood pressure, arthritis, 
digestive system diseases, heart disease, dyslipidemia, lung disease, diabetes, 
cancer, liver disease, kidney disease, stroke, mental problems, memory dis-
orders, and asthma.
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Factors associated with the need for home modifications
We found from the logistic regression model that older 
adults’ age, personal income, education, living arrange-
ment, and connection with adult children were sig-
nificantly associated with having a need for home 
modifications after controlling for covariates such as 
health-related characteristics (Table  2). The associa-
tion between age, education, and need for modification 
was not linear. Participants aged between 70 and 79 had 
a higher demand for renovating their home environ-
ment (P < 0.05), while those aged 80 and above did not 
show a difference in need compared with those aged 
60 to 69. Participants with a higher level of personal 
income expressed less need for modifications (P < 0.05). 
Compared to those with none or less than primary 
school education, participants with primary school 
education had 1.24 times of odds of need for modifica-
tions (P < 0.01), while participants had middle school 

and higher education showed no significant difference 
between those who had none or less than primary school 
education. Contact with adult children was associated 
with the need for modifications. Those who reached their 
children by phone (OR = 0.57, P < 0.05) or by meeting in 
person (OR = 0.56, P < 0.05) had lower needs than those 
who seldom contacted their adult children (P < 0.05). 
However, regarding living arrangements, people living 
with adult children had a higher need for modifications 
(OR = 1.37, P < 0.01) compared with those living alone or 
with spouses. Also, people living with their grandchild(s) 
showed less need for modifications (OR = 0.70, P < 0.05).

The level of need for home modifications is repre-
sented by the number of items chosen by participants. In 
the Poisson regression model, most exposure variables 
showed a significant relationship with the level of need 
for modifications (Table 3). Although the IRR was closed 
to 1, participants who were older (IRR = 1.01, P < 0.001) 
and with lower income (IRR = 0.99, P < 0.01) tended to 
choose more items to be modified. Participants with pri-
mary school education had a significantly higher need 
than those with a lower level of education (IRR = 1.11, 
P < 0.01). Participants with better self-reported health 
status had a lower level of need for modifications 
(IRR = 0.78, P < 0.001), while those with at least one 
chronic disease tended to have more needs (IRR = 1.16, 
P < 0.001). Regarding the level of assistance, older adults 
with physical impairment had 2.31 times more need than 
the functionally independent ones (P < 0.001). However, 
the level of need did not increase with the level of assis-
tance. Participants with partial dependence and complete 
dependence showed less need than those who were low-
level physically dependent (P < 0.001).

To explore factors that influence types of need for 
modifications, we conducted logistic regressions for each 
modification category. Age, education, types of building, 
self-rated health condition, level of assistance, and mental 
health treatment showed various associations with differ-
ent types of modifications (Table 4). Age showed a signifi-
cant relationship only to the need for installing handrails. 
The relationship between the level of assistance and the 
need for modification was complicated. Compared to 
independent individuals, those with a higher level of 
assistance generally had higher needs (except for corridor 
modification). Older adults who were low-level physically 
dependent had 2.54 times the odds of independent ones 
of floor modification (P < 0.001), and mid-level physically 
dependent ones had 2.73 times (P < 0.001). However, for 
appliance modification, mid-level physically dependent 
older adults had 2.63 times the odds of independent ones 
(P < 0.01), while low-level physically dependent ones had 
1.66 times (P < 0.05). Interestingly, in terms of installing 

Table 1 Description of characteristics of participants (N = 5485)

Variable Result

Age in years, mean (SD) 71.01(6.29)

Age group, years, n(%)
 60–69 2,828(51.56%)

 70–79 2,042(37.23%)

 >80 615(11.21%)

Personal Annual Income, CNY, mean (SD) 19156.64(38910.92)

Main income from pension, N (%)
 Yes 1620(29.54%)

 No 3865(70.46%)

Education, N (%)
 None or less than primary 1765(32.18%)

 Primary 1646(30.01%)

 Middle school and higher 2074(37.81%)

Contact with adult children, N (%)
 Seldom contact 65(1.19%)

 Contact through phone 3405(62.08%)

 Meeting in face 1854(33.80%)

 Other 161(2.94%)

Living arrangement, N (%)
 Living alone 685(12.49%)

 Living with spouse 1737(31.60%)

 Living with grandchild(s) 329(6.00%)

 Living with adult children 838(15.28%)

 Living with grandchild(s) and adult children 1900(34.64%)

ADL, N (%)
 Independent 5166(93.27%)

 Low-level physically dependent 228(4.16%)

 Mid-level physically dependent 92(1.68%)

 Fully dependent 49(0.89%)
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handrails, low-level physically dependent older adults 
(OR = 3.16, P < 0.001) and fully dependent older adults 
(OR = 3.09, P < 0.001) showed higher need than mid-level 
physically dependent older adults (OR = 2.63, P < 0.001). 
Only low-level physically dependent older adults showed 
a significantly higher need for bath space modification 
compared to independent ones (OR = 2.80, P < 0.001).

Discussion
This study provided empirical evidence on older adults’ 
need for home modifications in China and related fac-
tors. The overall need for modifications was low and the 
most urgent need was to improve environmental safety 
(floor modification and installing handrails). Age, edu-
cation, income, and connection with adult children had 
a strong association with the need for modification. The 
level of need for modifications was significantly related 
to age, education, building type, health condition, and 
level of assistance. Older adults needing different levels 
of assistance showed varied needs for different types of 
modifications.

Low needs for home modifications
Our study showed that the percentage of older adults 
with a need for home modifications was 29.55%. This 
percentage is relatively low compared to other develop-
ing or developed countries. For example, in Singapore, a 
developed country with a similar percentage of the aging 
population to China, 70% of older adults expressed a 

need for modification [15]. In the United States, 60.7% 
needed home modifications [16].

The low need for modification reflected in the study 
may be due to several reasons. First, more than 90% of 
the participants were independent in ADL. According 
to our results, independent participates expressed lower 
level of need for modification. According to Pynoos [10], 
older adults balance four factors when making decisions 
for home modifications: perceived susceptibility, per-
ceived severity, perceived efficacy, and perceived cost. 
Having a need for home modification means being aware 
of the inconvenience and incapacitation caused by unsafe 
environments, which independent older adults may not 
be aware of. Secondly, since most older adults in the rural 
area of China are self-employed and do not have pen-
sions, it can be inferred that nearly 70% of participants in 
our study are from rural areas. As previous study showed 
that 40–60% percent of older adults in big cities has a 
need for home modification [11, 12], the awareness and 
availability of information for age-friendly environment 
may be lower for older adults in rurual areas, result-
ing in lower need for home modification. Furthermore, 
according to the investigators’ field notes, in the inter-
view, many participants expressed concern about the 
cost of the modifications, like making the look of their 
home becomes unattractive, especially those who live in 
a house owned by adult children. As stated in the introd-
cution, poor environment (e.g., 27.5% having no indoor 
toilet; 32.7% having not bath space or facility) also makes 
it difficult to conduct modifications [4].

Fig. 1 Percentage of need for different types of modification (N = 5485)
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In Japan, Germany, and Singapore, where govern-
ment-funded home modification programs are well 
developed, older adults are required to apply for the 
service by themselves. Therefore, being able to identify 
the need for home modification is the first step for older 
adults to improve their home environments for bet-
ter aging in place. There are many social organizations 
in these countries, for example, associations for home 
modification, charities, non-profit organizations, and 
gerontological research centers in universities, that are 
playing a critical role in popularizing and promoting 
home modification.

In China, government-funded home modification 
program target extremely poor older adults who do 
not have any income or supporter (like adult chil-
dren), which only constitute a small percentage of the 

aging population in China. Falls and other accidents 
caused by potential risks in home environments may 
lead to emergency visits, hospitalization, and even dis-
ability or death [17]. The caregiving burden and pov-
erty resulting from an unsafe home environment are 
severe, especially for families in rural areas of China. 
Thus, it is critical for the government to tailor the sup-
port to families with varying levels of resources. For 
older adults with financial resources, there is a need to 
promote awareness and knowledge about the benefits 
of home modification. For those with limited finan-
cial resources, covering the cost of home modification 
should be a part of publicly funded programs, e.g., a 
part of health insurance [18].

Types of need for modifications vary between levels 
of assistance
Regarding the type of need for modifications, fall pre-
vention is the top concern as paving un-slip tiles or vinyl 
flooring, and installing handrails at the toilet or thresh-
old are among the most popular items chosen by the 
participants. This result is consistent with research con-
ducted in big cities of China [11]. Empirical research in 

Table 2 Logistic regressions on variables associated with the 
existence of a need for modifications

CI Confidence interval
* P < 0.05
** P < 0.01

Exposure variables Odds ratio(95% CI)

Age
 60–69 (ref ) -

 70–79 1.16(1.02–1.32)*

 >80 1.14(0.93–1.40)

Family Income 0.99(0.39–0.99)

Personal Income 0.99(0.99–0.99) *

Address consistent with Hukou:

 No (ref ) -

 Yes 1.17(0.95–1.44)

Education:

 None or less than primary (ref ) -

 Primary 1.24(1.07–1.44) **

 Middle school and higher 1.03(0.87–1.21)

Use of a smart phone:

 No(ref )

 Yes 0.92(0.81–1.06)

Contact with adult children:

 Seldom contact (ref ) -

 Contact through phone 0.57(0.34–0.96) *

 Meeting in face 0.56(0.34–0.93) *

 Other 0.61(0.33–1.11)

Living arrangement:

 Living alone (ref ) -

 Living with spouse 1.06(0.87–1.30)

 Living with grandchild(s) 0.70(0.51–0.96) *

 Living with adult children 1.37(1.10–1.72) **

 Living with grandchild(s) and adult children 1.16(0.95–1.43)

Table 3 Poisson regressions on variables associated with the 
number of items that needed to be modified

IRR Incidence rate ratio, CI Confidence interval
** P < 0.01
*** P < 0.001

Exposure variables IRR (95% CI)

Age 1.01(1.00-1.01) ***

Personal Income 0.99(0.99–0.99) **

Education:

 None or less than primary (ref ) -

 Primary 1.11(1.09–1.19) **

 Middle school and higher 1.03(0.96–1.12)

Building with an elevator
 No (ref ) -

 Yes 1.14(1.07–1.21) ***

Self-rated health condition
 Poor (ref ) -

 Good 0.78(0.73–0.84) ***

Chronic disease
 No (ref ) -

 Yes 1.16(1.09–1.25) ***

Level of assistance
 Independent (ref ) -

 Low-level physically dependent 2.31(2.09–2.56) ***

 Mid-level physically dependent 2.20(1.89–2.56) ***

 Fully dependent 1.99(1.61–2.47) ***
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developed countries found that even basic modifications 
with low budgets can significantly reduce falls among 
older adults [6]. Thus, based on the results of the cur-
rent study, floor modification and installing handrails 
should be prioritized when the budget for modifications 
is limited.

Results of the study also suggested that the needs for 
different types of modifications varied with the level of 
assistance in a non-linear pattern. In China, many home 
modification programs funded by the government were 
offered as a “package” with a standard budget or unified 
modification items. However, this form of service usually 

results in a waste of resources or a mismatch between 
needs and modifications [9].

In developed countries like Sweden, Denmark, Germany, 
and Japan, policies, programs, and laws on home modifica-
tions are mature based on a detailed investigation of needs, 
and research on the tools, processes, and outcomes of 
home modifications [19–21]. The modifications are usually 
personalized based on the results of a detailed assessment 
of both home environments and the physical conditions 
of older adults [21]. The results of this study indicate 
that modification services for each family should be tai-
lored to the different needs of individuals through careful 
assessment.

Table 4 Logistic regressions on variables associated with the existence of a need for different types of modifications

IRR Incidence rate ratio, CI confidence interval
* P < 0.05
** P < 0.01
*** P < 0.001

Type of modifications Floor modification Corridor modification Installing handrails Appliance modification Bath space modification
Exposure Variables OR(95% CI) OR(95% CI) OR(95% CI) OR(95% CI) OR(95% CI)

Age 1.01(0.99–1.02) 1.01(0.99–1.02) 1.02(1.01–1.03) *** 1.01(0.99–1.03) 1.00(0.97–1.02)

Family Income 1.00(1.00–1.00) 1(1.00–1.00) 1.00(1.00–1.00) 1.00(1.00–1.00) 1.00(1.00–1.00)

Personal Income 1.00(1.00–1.00) 1(1.00–1.00) 1.00(1.00–1.00) 1.00(1.00–1.00) 1.00(1.00–1.00)

Address consistent with 
Hukou:

 No(ref ) - - - - -

 Yes 1.14(0.90–1.45) 1.21(0.85–1.73) 1.05(0.83–1.34) 1.14(0.76–1.71) 1.44(0.75–2.78)

Education:

 None or less than 
primary (ref )

- - - - -

 Primary 1.31(1.11–1.55)** 0.88(0.70–1.11) 1.25(1.06–1.49) ** 1.46(1.10–1.93) ** 0.79(0.53–1.16)

 Middle school 
and higher

1.14(0.96–1.36) 0.89(0.70–1.14) 1.07(0.89–1.29) 1.37(1.01–1.86) * 0.87(0.57–1.32)

Building with an eleva-
tor
 No(ref ) - - - - -

 Yes 1.25(1.09–1.44)** 1.54(1.27–1.88) *** 1.21(1.04–1.40) ** 1.02(0.80–1.29) 1.12(0.80–1.57)

Self-rated health condi-
tion
 Poor (ref ) - - - - -

 Good 0.79(0.68–0.92)** 0.70(0.55–0.88) ** 0.80(0.68–0.94) ** 0.85(0.65–1.11) 0.67(0.45–1.01)

Chronic disease
 No(ref ) - - - - -

 Yes 1.24(1.07–1.45)** 1.24(1.00-1.54) 1.32(1.13–1.55) ** 1.17(0.90–1.52) 1.36(0.92-2.00)

Level of assistance
 Independent (ref ) - - - - -

 Low-level physically 
dependent

2.54(1.92–3.36)*** 3.08(2.22–4.27) *** 3.16(2.39–4.18) *** 1.66(1.05–2.60) * 2.80(1.69–4.64) ***

 Mid-level physically 
dependent

2.73(1.78–4.20)*** 4.07(2.56–6.47) *** 2.63(1.71–4.01) *** 2.63(1.46–4.75) ** 1.19(0.46–3.16)

 Fully dependent 1.52(0.82–2.83) 3.43(1.80–6.55) *** 3.09(1.73–5.52) *** 0.52(0.13–2.25) 0.522(0.07–3.91)



Page 8 of 9Li et al. BMC Geriatrics          (2023) 23:795 

Non-linear relationship between demographic 
and socioeconomic characteristics and needs 
for modification
The association between age, education, level of assis-
tance, and needs for modification was not linear. The 
need for modifications did not increase directly with 
age. People aged 70–79 expressed the most need. These 
results are consistent with previous research [12, 22]. In 
advanced age, it becomes more difficult for frail older 
adults to move temporarily during the modification and/
or adapt to changes in their living environment. The 
same pattern lies in the relationship between the level of 
assistance and the level of need for modifications. Low-
level physically dependent older adults tend to choose 
more items for the modification than mid-level physi-
cally dependent and fully dependent individuals. It can 
be inferred that people who need some level of assis-
tance start to perceive their susceptibility and consider 
their care arrangement, thus having a higher level of need 
[10]. Although mid-level physically dependent and fully 
dependent individuals are supposed to experience more 
inconvenience from a poor environment, the existence of 
a caregiver may compensate for the difficulties and thus 
reduce the need for modifications. Also, for fully depend-
ent older adults who are bedridden, the modification of 
the environment becomes less useful.

Currently, in China, home modification programs 
funded by the government are usually oriented to poor 
older adults of advanced age (often over 80), and those 
who need a high level of assistance. However, our finding 
indicates that people aged 70–79, who are low-level phys-
ically dependent have a higher need for modifications. 
They may benefit more and adapt better to the modified 
environment. Policymakers need to redefine the target 
population of these programs, to make the modification 
more person-centered.

Limitations
This study is a cross-sectional survey, therefore it is dif-
ficult to establish cause-and-effect relationships between 
the need for modification and exposure variables. More-
over, we lacked information on some key variables, such 
as the current home environment of participants, and 
the place of residence (rural or urban area). Future stud-
ies may address differences in the need for modification 
and quality of home environments between older adults 
of rural and urban areas. The observed relationships 
between these variables should be interpreted with cau-
tion due to their correlation. The associations may reflect 
the interconnected nature of these aspects in respond-
ents’ lives. Furthermore, since our recruitment approach 
relied on recommendations from village and community 

leaders, there can be a risk of selection bias, for example, 
older residents with communication difficulties (speech 
disorder, dementia, hearing impairment, etc.) may not be 
selected.

Conclusion and policy implications
This is the first large-scale study focusing on the need for 
home modifications in China, especially for older adults 
who live in counties and villages. The overall need for 
home modifications is low. The relationship between age, 
education, the level of assistance, and the levels of need 
for modifications is non-linear. The needs for different 
types of home modification items vary between levels 
of dependence. Our findings suggest the need for the 
dissemination of knowledge on home safety and modi-
fications in China, especially in rural areas. Policies and 
programs on home modifications should consider the 
variability of the aging population, especially for middle-
aged older adults who were low-level physically depend-
ent, and who expressed more needs for modification in 
our investigation. Moreover, home modification pro-
jects need to be individualized to better meet the differ-
ent needs of older adults and make the best advantage of 
public resources.
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