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Abstract
Objective This study aimed to examine the urban-rural differences in unmet needs and the demand for
community long-term care (LTC) services among community-dwelling elderly people in China.

Methods The data come from the 2014 Chinese Longitudinal Health Longevity Survey (CLHLS). A total of 1587
community residents aged 65+ with disabilities in the activities of daily living (ADLs) were included in this study.
Based on the Andersen theoretical model, binary logistic regression was used to estimate the correlates of unmet
needs in LTC. A chi-square test was used to examine the differences in expected needs for community-based LTC
services between urban and rural areas.

Results Over half (55.07%) of the participants reported their needs were unmet. For both rural and urban residents,
poor economic status and reluctant caregivers seriously affected unmet needs. In addition, among urban older
adults, those who were male and lonely reported more unmet needs. Among rural elderly people, those with severe
ADL disability and poor self-rated health reported more unmet needs. In addition, access to medication and home
visit services were negatively associated with unmet needs. Living with children (69.12%) was viewed as the most
desirable living arrangement among older people, while living in a LTC facility seemed to be more accepted for
rural residents with unmet needs than for other elderly respondents. Residents showed a high demand for
community LTC care services, with 82.55% of them expecting to need home visits and 74.29% to healthcare
education. Speci�cally, rural residents had greater expected needs for every community care service than their
urban counterparts. However, only 4.66% to 36.42% of the respondents reported that all eight types of services
were available, which was far below the demand for these services.

Conclusion The risk of having unmet needs associated with ADL disability in LTC is largely determined by elderly
people’s economic status and caregivers’ willingness to provide care for both rural and urban elderly residents.
More attention should be paid to psychological consulting services in urban areas, as well as personal care, home
visits, psychological consulting and healthcare education services in rural areas.

Introduction
According to the National Bureau of Statistics of China, there were approximately 158.5 million Chinese people
aged 65 or older at the end of 2017, accounting for 11.4% of the total population. The disability rate in older
adults aged over 60 years was 7.0%, and the rate increased with age according to the China Comprehensive
Geriatric Assessment Study in 2012[1]. Enormous long-term care (LTC) needs are in the future for current and
future elderly populations in China [2, 3]. However, the burden of traditional family care for elderly individuals in
China is mounting. In cities, the emerging “4-2-1” family structure (four grandparents; two parents, neither of
whom has siblings; and one child) is an ominous development. In the countryside, due to the massive out-
migration of young people to cities for work, the ful�llment of �lial piety by adult children is increasingly
challenging[4, 5]. Although China has experienced rapid economic development, it is still limited in the
improvement of institutional buildings and social service infrastructure to support adequate LTC for older
people[6].

Long-term care needs primarily refer to a range of formal and informal aids and services that individuals may
require for assistance or care with the basic activities of daily living (ADLs), such as eating, dressing and
bathing[3, 7]. It has been shown that nearly half of those with unmet needs may not be able to eat or may be
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burned or scarred while bathing, which could signi�cantly diminish these individuals’ quality of life[8]. Using
national panel data, a study indicated that older Chinese adults with unmet needs had an approximately 10%
increased risk of mortality compared with those whose needs were met when demographic data were
controlled[7]. The presence of unmet needs also leads to negative events, such as emergency room visits, nursing
home placement, and hospitalization [9, 10]. Estimates of unmet needs may serve as an indicator of future needs
for LTC services [10, 11].

The probabilities and correlates of unmet LTC needs among older adults have been a growing concern of many
scholars. The overall proportion of unmet needs for the basic activities of daily living among elderly individuals
aged 65 years or older was evaluated to be from 22% in the United States to 61.4% in China[7, 12]. The rate
among people aged 60 years and above in Brazil was 18%, which was slightly lower than the rate in the previous
countries [13]. Among elderly individuals who were eligible for community-based care through Medicare or
Medicaid, 58% had some unmet needs [14]. Some studies have indicated that the prevalence rates of adverse
consequences of unmet needs are twice as high among older adults with elevated depressive symptoms than
among those without depression [15].

Many studies have indicated that low educational attainment, low income, not being currently married, living
alone, severe ADL disability, cognitive impairment, and unavailability and unaffordability of services were
signi�cantly associated with unmet LTC needs[8, 13, 16–18]. Other studies have found differences between urban
and rural residents. Among the oldest elderly people, economic status, someone other than a family member
being the primary caregiver, caregivers’ willingness to provide care, timely medication, self-rated health, and self-
rated life satisfaction were signi�cantly associated with unmet needs for both urban and rural residents; however,
age, the son and daughter-in-law being the primary caregiver, severe ADL disability, expected access to
community-based care services, and optimism were only signi�cant for urban residents, and gender and cognitive
function were only signi�cant for rural residents[3]. For those aged 45 years and older, people with rural hukou
had a higher chance of experiencing unmet LTC needs irrespective of whether they lived in rural or urban
regions[2].

Although previous studies have recognized the factors and the adverse consequences of unmet LTC needs
among older adults, limitations still exist. On the one hand, few studies have focused on the urban-rural
differences of unmet needs among community-dwelling people aged 65 years and over, let alone in China. On the
other hand, attention to the implications of LTC needs for community care services among the elderly population
is limited. Taking traditional �lial piety into consideration, policy makers are increasingly turning to community-
based care to bridge the growing gap between LTC care needs and provision in China, which has limited
caregiving resources. To reduce the burden of unmet needs and to facilitate the development and targeting of
community-based LTC care services, it is important to determine the correlates of unmet needs and the supply
and demand of community care services in urban and rural areas in China. Therefore, this study aimed to explore
rural-urban disparities in unmet LTC needs and expected community care service needs among community-
dwelling elderly people aged 65 years and older in China.

Methods
Study sample
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The study sample was from the 2014 wave, the most recent wave, of the Chinese Longitudinal Healthy Longevity
Survey (CLHLS). The CLHLS, initiated in 1998, is the �rst high-quality, national longitudinal survey of Chinese
residents aged 80+ and has been conducted every two or three years since its inception. Older people aged 65-79
have been included 2002. In the 2014 wave, 7192 respondents were interviewed by trained interviewers
accompanied by a doctor, nurse, or medical school student who performed a basic health examination for every
participant in his/her home. The CLHLS provides a rich set of information on demographic and socioeconomic
characteristics, physical and psychological function, health-related behaviors and lifestyles, and health care. In
addition, information on the care needs of the population with functional limitations and self-reported unmet LTC
needs is also collected. A detailed description of the design, sample distribution and content of the data collected
from CLHLS can be found in Zeng et al(2016)[19].

We focused on community residents who were aged 65+ at the time of the interview and had disabilities in
performing at least one of the six ADLs (bathing, dressing, toileting, in-door transferring, maintaining continence,
and eating). For the purpose of this study, we excluded participants who were under 65 years old (n=85) or
institutionalized (n=198), those who had incomplete residential information (n=173) and those who did not have
any ADL disability (n=5149). The data from the resulting sample of 1587 (23.56%) participants were analyzed
(Figure 1).

Measures

Unmet long-term care needs

Measures of long-term care needs vary across studies, and currently, there is still no established standard for
assessing these needs[7]. In this study, long-term care needs were measured by the assistance needed in
performing any of the six ADL tasks (eating, dressing, bathing, getting in/out of bed, indoor transferring, and
toileting). If a respondent required assistance in any of the six tasks in his or her daily life, he or she was
considered to have long-term care needs; if not, he or she was considered to not have long-term care needs. Unmet
needs were measured by the question, “Does the assistance provided by caregivers meet your needs?” The
answers were dichotomized into fully met (coded 0) and not fully met (coded 1) needs. Although this measure is
based on an individual’s perception of his or her need for any assistance, there is evidence that it is a valid
indicator of unmet needs[20].

Independent variables

We focused our analysis on different factors of unmet long-term care needs between urban residents and rural
residents, including predisposing factors, enabling resources, and need factors based on the Andersen theoretical
model [21]. Predisposing factors included age, gender, ethnicity (Han versus Non-Han), years of education (0
versus 1-6 versus >6), occupation before 60 (farmer versus nonfarmer), exercise (yes versus no) and involvement
in social activity (yes versus no).

Enabling resources included three subsets of variables: economics, caregiving resources and community-based
care service availability. Measures of economics included �nancial independence (yes versus no), economic
status compared to their neighbors (good versus fair versus bad). Measures of caregiving resources included
availability of adequate medication when needed (yes versus no), currently married (yes versus no), living alone
(yes versus no), primary caregiver for ADL assistance (spouse versus daughter and son-in-law versus son and
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daughter-in-law versus others) and their willingness to provide care (yes versus no), and the total cost of care paid
in the past week (0 versus 1-300 versus 301+). The availability of care service indicated whether personal care
and home visits were offered in the community.

Need variables referred to severe ADL disability (unable to perform at least three of the six ADL tasks) (yes versus
no), cognitive impairment (Mini-Mental Status Examination score lower than 24) [22](yes versus no), self-rated
health (good versus fair versus bad), self-rated life satisfaction (good versus fair versus bad), participant
loneliness (yes versus no) and participant depression (yes versus no).

Statistical analysis

First, we examined the overall prevalence of unmet LTC needs and the differences between groups by a chi-square
test or t-test as appropriate. Second, for the analysis of the role of urban vs. rural residence, we used two binary
logistic models to examine the relationship between unmet LTC needs and the predisposing, enabling and needs
factors. Furthermore, the chi-square test was used to determine the differences in expectations regarding future
living arrangements and community-based care needs by residence. In addition, differences in community-based
service supply were also examined. Variables with missing data were multiple imputed by FCS. All analyses were
performed using SAS version 9.4 software (SAS Institute, Inc., Cary, NC, USA).

Results
Sample characteristics

Table 1 presents the characteristics of the study sample. Overall, among the 1587 community-dwelling
participants, over half (55.07%) reported that their needs for LTC were unmet. Their average age was 92.78 years
old. In addition, 64.34% of the sample was female, 4.98% was of non-Han nationality, and 69.69% had never
attended school. The participants attended social activities regularly but did not exercise as often. Compared to
the urban residents, the rural residents were older, less educated, exercised less and were more likely to be
unsatis�ed with their needs being met.

In terms of enabling resources, although a great majority (98.93%) of the participants were �nancially dependent,
more than two-thirds (68.87%) reported that their economic status was similar to that of their neighbors. The
participants lived mainly with others, particularly in urban areas. Children, especially sons and daughters-in-law,
were identi�ed as the primary caregivers both in urban and rural areas, indicating that family care is still the
primary form of care in China. Fortunately, over 93% (93.01%) of the caregivers were willing to take care of them.
However, some noticeable rural-urban differences existed. The elderly participants in urban areas had better
access to medication and personal care but not to home visits. In addition, the participants living in rural areas
were more likely to not be married and to live alone.

In addition, the elderly participants were generally in poor health, both physically and mentally. Nearly half
(49.02%) of them were unable to perform at least three of the six ADL tasks, and 42.03% rated their life
satisfaction as bad. The rural elderly participants were more likely to have cognitive impairment as well as
feelings of loneliness, while their urban counterparts were prone to report depression.

Unmet LTC needs and factors
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Table 2 shows the odds ratios between the unmet needs of the elderly residents and various variables, including
the predisposing, enabling and needing factors, based on binary logistic regression both in urban and rural areas.
In these two areas, residents’ economic status and willingness of their caregivers seriously affected unmet needs.
The poorer the economic status of the elderly participant was, the greater the possibility that his or her needs were
unmet, and the same relationship was found for caregivers’ unwillingness to provide care.

In urban areas, men had greater odds of having unmet needs than women (OR=1.55, 95% CI=1.06-2.28), and
lonely participants also reported more unmet needs than participants who did not report loneliness (OR=1.58, 95%
CI=1.13-2.21). In rural areas, people with severe ADL disability (OR=1.73, 95% CI=1.21-2.47) and poorer self-rated
health (OR=1.40, 95% CI=1.16-1.70) were more likely to report their needs as unsatis�ed. Moreover, greater access
to medication (OR=0.25, 95% CI=0.09-0.67) and home visits (OR=0.50, 95% CI=0.36-0.70) was negatively related
to unmet needs in rural areas.

Living arrangement and community care service need expectations

Table 3 shows the expectations regarding living arrangements and community care service needs among the
community-dwelling elderly participants with LTC needs in urban and rural areas. Overall, living with children
(69.12%) was the most desirable living arrangement for older people. Nearly one quarter (23.13%) wanted to live
alone (or with a spouse) with children living nearby. The minority (6.93%) preferred to live alone no matter where
their children lived, and less than 1% (0.82%) chose to lead a life in an LTC facility. However, for people with unmet
needs, LTC facilities seemed to be more accepted, especially in rural areas.

The residents showed a high demand for community care services (54.88%-82.55%). The greatest demand was
for home visits (82.55%), followed by healthcare education (74.29%) and psychological consulting (64.90%). The
three services with the lowest demand were daily shopping (54.88%), legal aid (58.03%) and neighborhood
relations (58.48%). In addition, rural residents had greater expected community care service needs than their
urban counterparts. Rural residents with unmet needs had a stronger demand for personal care and psychological
consulting than other participants. However, among urban residents, whether their needs were met, their expected
needs for community care services were equally high.

Availability of community services

Table 4 shows the availability of care service in the communities where the elderly participants lived. The rates of
services available were generally low, ranging from 4.66% to 36.42%. The greatest supply was for healthcare
education (38.06%), followed by home visits (36.42%), which was similar to the demand. Overall, the availability
of home visit and daily shopping services in rural areas was signi�cantly higher than that in urban areas, while
the opposite was true for the availability of psychological consulting services. In the rural communities, the rates
of availability of home visit, psychological consulting and healthcare education services in the communities
where people whose needs were met lived were markedly higher than in the communities where the people with
unmet needs lived. However, for urban areas, there were no signi�cant differences in these two groups.

Discussion
The �ndings from this study provide national information about unmet LTC needs among community-dwelling
older adults and their expectations regarding eight types of community care services. The study demonstrates
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that the prevalence of unmet LTC needs among community-dwelling older adults in need of assistance in ADLs is
high in China. Rural-urban differences exist in the in�uencing factors of unmet LTC needs and elderly individuals’
expectations regarding their needs for community care services.

Prevalence of unmet LTC needs

This study shows that nearly 23.56% of community-living older adults aged 65 and over are in need of long-term
care for their basic activities of daily living, and 55.07% of them report their needs as unmet in China, which is a
rate that is clearly higher than that of other countries. For instance, the proportion of unmet needs has been
reported to be 22% among older adults aged 65 years or older living in communities in non-institutional housing in
the USA [12]. However, some studies have indicated this proportion may have been underestimated because
respondents who received assistance were not asked whether that help was adequate or su�cient in the National
Long-Term Care Survey in the USA [9, 23]. Another study reported that the prevalence of BADL disability among
elderly people aged 65 and over in Brazil was 16.0% and that 47.0% of those people with disabilities had their
needs met, while only 10.3% did not [13]. In that study, unmet needs were de�ned as the presence of at least one
unavailable need for BADLs. That is, in this 47.0% of the respondents, many might have been able to obtain help
but were not fully satis�ed. Moreover, some indicated that the prevalence of unmet needs among elderly people
who required assistance in any of the six tasks for more than 3 months in China was even higher than that of this
study, reaching 61.4%[7]. Furthermore, older adults in rural areas had a higher rate of unmet needs than their
urban counterparts, which is in line with other studies [16, 24]. Despite the different measures of unmet LTC needs,
we can see that China, especially rural areas of China, faces great challenges in terms of unmet LTC needs among
older people.

Rural-urban differences in the in�uencing factors of unmet LTC needs

The results of this study indicated that the willingness of caregivers and economic status were signi�cantly
important for both urban and rural residents, similar to the prior studies [3, 8, 25]. Regardless of the caregiver's
identity, the willingness of caregivers to provide care is the most in�uential factor with the largest OR changes.
The quality of care provided by unwilling caregivers is questionable. According to Maslow's hierarchy of needs
theory, respect plays an important role in human needs[26]. If elderly individuals need to be taken care of, but the
caregiver is not willing to provide the service, the elderly individuals are likely to feel that they are not respected
and not valued, especially in China where �lial piety is valued. Consequently, care services are di�cult to satisfy.
That is, service attitudes remain important in elder care, although most of caregivers are elderly people’s children.
In addition, elderly people with a good economic status generally have greater access to medical resources and
are better able to pay for health care services, thus lowering their risk of having unmet needs[3, 13].

Feelings of loneliness were positively associated with the risk of having unmet needs, but living alone was not
among urban older residents, which is different from prior studies [13, 27]. Loneliness is believed to be a common
and serious problem for the elderly population[28]; loneliness is de�ned as a de�ciency between an individual’s
actual and desired social relationships, resulting in feelings of distress, dissatisfaction or detachment [29-31].
Previous studies have shown that older people who live alone have a higher chance of having unmet needs
because they lack the strongest support from family [13, 27]. That is, a lack of family support, rather than living
alone, leads to unmet needs. After retirement, the social networks of urban residents narrow substantially, and
their main caregivers, their children, are usually too busy to take care of them. Urban older adults are likely to feel
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lonely and consequently unsatis�ed with their care services. Therefore, more attention should be paid to the
loneliness of urban older adults, reducing it through the provision of more support.

In contrast to urban residents, rural-dwelling older adults who were unable to access timely medication or home
visits, had severe ADL disability and had poor self-rated health were more likely to have unmet LTC needs, which
is consistent with previous studies[24]. Higher levels of dependency are associated with unmet needs [16, 32];
however, for rural disabled residents, the availability of both quali�ed formal and informal care services is
inadequate to meet their needs. First, in China, compared to urban areas, rural areas have lower population
densities, poorer infrastructure, fewer quali�ed hospitals and nursing homes. Although rural residents reported the
availability of more home visit services, the service quality of rural community health centers is also not as good
as that of urban community health centers. Therefore, it is di�cult for rural residents to obtain good formal care
services. Second, informal care has been decreasing due to rural-urban migration [33]. Many working age adults
�ock to cities from the countryside for a better job or a more modern living environment, leaving elderly people
behind; thus, more rural elderly people live alone than urban elderly people, as shown in Table 1.

Community care service needs and planning for the future

In accordance with the previous results, China is facing a growing gap between diversi�ed LTC needs and
provision, both in urban and rural areas [5, 34]. Although the resources and infrastructure for elderly care are
limited, most Chinese elderly people prefer to age in place, either co-residing with children or living nearby. The
�ndings from the study indicated that the quantity of the eight kinds of community care services, such as
personal care and home visits, that were in demand from the participants was approximately 2 to 13 times the
quantity supplied in 2014. Whether or not the LTC needs were satis�ed, the supply of personal care and
psychological consulting services were far below the demand. Home visit services were most needed, followed by
healthcare education services, although both of these types of services were the most accessible. More emphasis
should be placed on community care services, in partnership with family and institutional services.

In addition, rural older adults need more community care services than their urban counterparts, and their speci�c
needs vary, similar to the �ndings of other studies [34]. As reported above, for urban residents, loneliness is
signi�cantly associated with unmet needs, while for rural residents, available medical services and health are a
greater problem. Therefore, to decrease the possibility of unmet needs, more psychological consulting services are
needed in urban areas, while personal care, home visits, psychological consulting and healthcare education
services are needed in rural areas.

Limitations
This study has several limitations. First, the sample population is too old. The CLHLS initially investigated elderly
people aged 80 and above, and although elderly people aged 65–79 have been included since 2002, the sample
mainly represents the oldest elderly people in China, which may cause selection bias. Second, the cross-sectional
design of the study could limit its ability to capture causal relationships among variables. Third, the measurement
of unmet needs based on the self-reported lack of assistance for ADLs may lead to underestimation of unmet
needs, although this measurement is widely used. Further studies should �nd a better way to improve the
precision and multiplicity of analysis.

Conclusions
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Urban-rural disparities in unmet LTC needs among older adults have been a particular concern for researchers and
policy makers because of the negative effects of unmet LTC needs on health and quality of life. The risk of having
unmet needs associated with ADL disability in LTC is largely determined by elderly people’s economic status and
caregivers’ willingness to provide care for both rural and urban elderly people. There is a need for an overall
improvement in the planning, provision and �nancing of long-term care services for elderly individuals in China.
Community care services, as the best way to meet the needs of the elderly population, face serious challenges in
China. To uphold traditional �lial piety, policy makers, based on urban-rural planning, should increasingly turn to
community care to bridge the growing gap between care needs and provision. For example, day care centers,
nursing homes, activity centers, mutual support service centers and day care services should be provided in all
urban and rural communities. Furthermore, more attention should be paid to psychological consulting services in
urban areas, as well as personal care, home visits, psychological consulting and healthcare education services in
rural areas. Meanwhile, family members are still likely the best available care providers because of the inadequate
professional, skilled nursing care services in recent years, so more training courses should be offered to family
members to improve their caregiving skills.
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Table 1. Sample distribution                                           



Page 13/17

Variables Urban (n=821)(%)   Rural (n=766)(%) Sum
(n=1587)

(%)
Unmet
needs

(n=425)

Met needs
(n=396)

  Unmet
needs

(n=449)

Met needs
(n=317)

Predisposing
factors:

             

Age,
mean±SD*

  92.00±9.66 92.56±9.47   93.64±9.66 92.89±9.42 92.78±9.58

Gender Male 40.94 34.60   33.41 33.12 35.66
  Female 59.06 65.40   66.59 66.88 64.34
Ethnicity Han 93.88 95.45   94.21 97.16 95.02
  Non-Han  6.12   4.55     5.79   2.84   4.98 
Years of
education***

0 62.35 62.12   78.17 76.97 69.69

  1-6 26.82 27.02   19.82 18.61 23.25
  7+ 10.82 10.86    2.00   4.42   7.06 
Occupation
before 60***

Farmer 52.00 50.76   81.51 81.70 65.97

  Non-
farmer

48.00 49.24   18.49 18.30 34.03

Exercise*** Yes 16.24 22.22    4.45  12.93 13.74
  No 83.76 77.78   95.55 87.07 86.26
Social activity Yes  5.88   5.56     2.90   6.31   5.04 
  No 94.12 94.44   97.10 93.69 94.96

Enabling
resources:

             

Financial
independence

Yes  1.41   0.76     0.89   1.26   1.07 

  No 98.59 99.24   99.11 98.74 98.93
Economic
status***

Good 14.82 27.53    7.57  17.35 16.45

  Fair 65.88 63.38   72.61 74.45 68.87
  Bad 19.29  9.09    19.82  8.20  14.68
Medication
availability*

Yes 94.12 95.71   88.20 98.42 93.70

  No  5.88   4.29    11.80  1.58   6.30 
Currently
married*

Yes 27.53 26.01   20.71 22.40 24.20

  No 72.47 73.99   79.29 77.60 75.80
Living alone** Yes  8.71   8.84    14.03 12.93 11.09
  No 91.29 91.16   85.97 87.07 88.91
Caregiver Spouse 16.47 14.90   13.59 14.20 14.81
  Son and

daughter-
in-law

48.94 48.74   58.57 56.15 53.06

  Daughter
and son-
in-law

17.18 22.22   15.81 17.03 18.02

  Others 17.41 14.14   12.03 12.62 14.11
Caregiver
willingness

Yes 88.24 98.99   89.09 97.48 93.01

  No 11.76  1.01    10.91  2.52  6.99
Cost** 0 34.35 38.89   37.42 37.54 36.99
  1-300 32.94 36.87   42.76 44.16 38.94
  301+ 32.71 24.24   19.82 18.30 24.07
Personal
care*

Yes 6.35  4.80     2.45   4.73   4.54 

  No 93.65 95.20   97.55 95.27 95.46
Home visit*** Yes 32.94 31.57   33.85 52.68 36.80
  No 67.06 68.43   66.15 47.32 63.20

Need factors:              
Severe ADL
disability

Yes 51.29 42.42   58.80 40.38 49.02

  No 48.71 57.58   41.20 59.62 50.98
Cognitive Yes 52.24 51.26   64.81 54.89 56.08
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Independent variables Urban Rural
Age 0.99(0.97,1.01) 0.99(0.97,1.02)
Gender (ref. Female) 1.55(1.06,2.28)* 1.25(0.82,1.90)
Ethnicity (ref. Non-Han) 0.84(0.43,1.66) 1.08(0.46,2.55)
Years of education (years) (ref. 0)    
 1-6 0.79(0.52,1.19) 1.19(0.73,1.94)
 >6 0.93(0.53,1.62) 0.56(0.20,1.55)
Farmer (ref. No) 0.96(0.70,1.33) 0.89(0.58,1.37)
Exercise (ref. No) 0.87(0.58,1.32) 0.55(0.29,1.02)
Involvement in social activities (ref. No) 1.25(0.63,2.48) 0.91(0.41,2.03)
Financial independence (ref. No) 1.38(0.28,6.85) 0.64(0.13,3.25)
Economic status 1.56(1.23,1.98)*** 1.76(1.28,2.43)***
Medication availability (ref. No) 1.40(0.67,2.93) 0.25(0.09,0.67)**
Currently married (ref. No) 0.89(0.55,1.44) 0.91(0.51,1.63)
Living alone (ref. No) 0.92(0.54,1.56) 1.06(0.65,1.74)
Caregiver (ref. Spouse)    
Son and daughter-in-law 0.94(0.53,1.67) 1.33(0.68,2.60)
Daughter and son-in-law 0.83(0.45,1.53) 1.12(0.54,2.36)
Others 1.19(0.62,2.27) 1.08(0.51,2.30)

Caregiver willingness (ref. No) 0.12(0.04,0.33)*** 0.25(0.11,0.58)**
Cost (yuan) (ref. 0)    
1-300 1.01(0.70,1.44) 0.87(0.60,1.26)
>300 1.32(0.90,1.95) 0.99(0.63,1.57)

Personal care (ref. No) 1.43(0.74,2.76) 0.58(0.24,1.40)
Home visit (ref. No) 1.11(0.80,1.54) 0.50(0.36,0.70)***
Severe ADL disability (ref. No) 0.98(0.69,1.38) 1.73(1.21,2.47)**
Cognitive impairment (ref. No) 0.90(0.65,1.25) 1.24(0.86,1.79)
Self-rated health 1.11(0.94,1.32) 1.40(1.16,1.70)***
Self-rated life satisfaction 1.14(0.94,1.39) 0.92(0.74,1.14)
Loneliness (ref. No) 1.58(1.13,2.21)** 1.29(0.92,1.81)
Depression (ref. No) 1.15(0.78,1.71) 1.26(0.78,2.03)

impairment***
  No 47.76 48.74   35.19 45.11 43.92
Self-rated
health*

Good 46.82 65.40   38.75 67.19 53.25

  Fair 26.59 16.16   28.73 15.77 22.43
  Bad 26.59 18.43   32.52 17.03 24.32
Self-rated
satisfaction

Good 18.59 34.85   20.27 34.07 26.21

  Fair 34.79 29.90   30.14 34.60 31.76
  Bad 46.96 36.08   50.47 30.48 42.03
Loneliness*** Yes 38.44 22.94   43.69 37.78 34.85
  No 61.56 77.06   56.31 62.22 65.15
Depression* Yes 22.14 15.46   17.06 12.70 17.83
  No 77.86 84.54   82.94 87.30 82.17

Note: Differences between groups were tested by a chi-square test or t-test as appropriate.
Significance levels: * p < 0.05, ** p <0.01, *** p < 0.001.

Table 2. Odds ratios of unmet needs by residence (binary logistic regression)
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Significance levels: * p < 0.05, ** p <0.01, *** p < 0.001.

Table 3. Long-term care (LTC) service needs and plans by place of residence and needs
Variables Total

(N=1587)
Urban (n=821)(%)   Rural (n=766)(%)

Unmet
needs

(n=425)

Met
needs

(n=396)

P-
value#

  Unmet
needs

(n=425)

Met
needs

(n=396)

P-
value#

Anticipated living
arrangement

      0.353       0.614

Living alone
regardless of residential
distance from children

 6.93  9.18  7.32    5.57  5.36  

Living alone (or with a
spouse) and children
living nearby

23.13 21.88 21.21   24.05 25.87  

Coresidence with
children

69.12 68.00 70.71   69.27 68.45  

LTC facility  0.82  0.94  0.76    1.11  0.32  
Anticipated community-
based service needs
(yes)

               

Personal care*** 60.62 58.59 54.29 0.215   70.60 57.10 <0.001
Home visits*** 82.55 79.06 75.51 0.224   86.86 89.91 0.199
Psychological

consulting***
64.90 61.18 60.86

0.926
  73.05 63.41

0.005
Daily shopping*** 54.88 50.82 50.51 0.927   61.92 55.84 0.092
Social and recreation

activities**
59.48 54.82 56.82

0.565
  64.81 61.51

0.351
Legal aid** 58.03 53.88 55.30 0.683   63.92 58.68 0.141
Healthcare

education**
74.29 71.53 70.96

0.857
  77.28 77.92

0.836
Neighborhood-

relation***
58.48 54.35 54.04

0.928
  65.03 60.25

0.177
Note: *Indicates the differences between urban and rural areas by chi-square tests, and # indicates
the differences between people with unmet needs and  those  with met needs in urban and
rural areas by chi-square tests.
Significance levels: * p < 0.05, ** p <0.01, *** p < 0.001.
 
 
Table 4. Availability of community services by place of residence and needs
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Variables Total
(N=1587)

Urban (n=821)(%)   Rural (n=766)(%)
Unmet
needs

(n=425)

Met
needs

(n=396)

P-
value#

  Unmet
needs

(n=425)

Met
needs

(n=396)

P-
value#

Available community
care services (yes)

               

Personal care 4.66  6.35  4.80 0.333    2.90  4.73 0.182
Home visits*** 36.42 32.71 31.06 0.613   33.41 52.37 <0.001
Psychological

consulting*
 7.81  9.41 9.34

0.973
   4.45  8.52

0.021
Daily shopping*** 10.52  8.47 7.83 0.737   14.92 10.41 0.068
Social and

recreation activities
17.52 16.94 16.41

0.840
  20.49 15.46

0.077
Legal aid 12.85 15.06 12.12 0.220   12.03 11.99 0.987
Healthcare

education
38.06 37.41 38.13

0.832
  32.74 46.37 <0.001

Neighborhood-
relation

23.00 24.24 22.47
0.552

  23.61 21.14
0.420

Note: *Indicates the differences between urban and rural groups by chi-square tests, and #
indicates the differences between people with unmet needs and those with met needs in urban and
rural areas by chi-square tests.
Significance levels: * p < 0.05, ** p <0.01, *** p < 0.001.
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Figure 1

Flow diagram of included and excluded participants.


