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Inequity in the utilization of the home et

and community integrated healthcare and daily
care services in older adults with limited
mobility in China

Siyu Cai', Qixiao Pei?, Xuanxuan Wang'?" and Dongfu Qian"*"

Abstract

Background This study aimed to analyze the needs and utilization of the home and community integrated health-
care and daily care services ("home and community care services”for short) among older adults in China and to inves-
tigate the inequity in services utilization.

Methods Cross-sectional data were obtained from the 2018 China Health and Retirement Longitudinal Studly.
Needs and utilization rates of the home and community care services in older adults of 60 years old and above were
analyzed. Binary logistic regression analysis was performed to explore the factors associated with services utilization
among older adults with limited mobility. Concentration index, horizontal inequity index, and Theil index were used
to analyze inequity in services utilization. Decomposition analyses of inequity indices were conducted to explain
the contribution of different factors to the observed inequity.

Results About 32.6% of older adults aged 60 years old and above had limited mobility in China in 2018,

but only 18.5% of them used the home and community care services. Among the single service utilization, the high-
est using rate (15.5%) was from regular physical examination. Limited mobility, age group, income level, region,
self-assessed health, and depression were statistically significant factors associated with utilization of any one type

of the services. Concentration indices of any one type service utilization and regular physical examination utilization
were both above 0.1, and the contribution of income to inequity were both over 60%. Intraregional factor contributed
to about 90% inequity of utilizing any one type service, regular physical examination and onsite visit.

Conclusions This current study showed that older adults with needs of home and community care services
underused the services. Pro-rich inequities in services utilization were identified and income was the largest source
of inequity. The difference of the home and community care service utilization was great among provinces but minor
across regions. Policies to optimize resources allocation related to the home and community care services are needed
to better satisfy the needs of older adults with limited mobility, especially in the low-income group and the central
region.
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Introduction

While aging population is a global trend, China has the
largest older adults population in the world, and will
encounter a more rapid aging rate in the coming decade
[1, 2]. The proportion of older adults population aged
65 years old and above in China is projected to be 28.9%
in 2049[3]. Compared with the young and middle-aged
population, older residents have higher risk of being dis-
able or partially disabled, which will lead to difficulty in
moving around [3, 4]. As to the traditional family concept,
older adults in China are inclined to be cared by family
members, especially their offspring [5]. But attributed to
the One-Child Policy and the fast pace of urbanization,
older adults are now facing “empty nest” — living alone
with the outmigration of adult children [5-7]. Under such
circumstance, the needs for basic health services and daily
care provided at home and in the community for the aged
are becoming increasingly strong.

In November 2015, the General Office of China’s State
Council issued the Guidelines on Promoting the Integra-
tion of Healthcare and Older Care Services (“Guidelines”
for short), which clearly stated that along with older care
services provided in the community, health services
such as regular physical examinations, home visits, fam-
ily beds, community nursing and health management
should be provided for older residents who have limited
mobility, i.e. the ones who are disabled or partially disa-
bled. The home and community integrated healthcare
and daily care services for older adults (“the home and
community care services” for short) was proposed there-
after. At the end of 2020, the home and community care
services were piloted in 203 cities in five batches.

Studies on the home and community care services
mainly focus on the implementation effects. Research-
ers found that the home and community care services
had significant effect on improving life satisfaction, life
quality, physical and mental health status, and health care
utilization [8, 9]. Other studies look into the demand of
the home and community care services by asking older
residents whether they were willing to use the services
[10, 11]. However, service demand and need are two sep-
arate concepts with distinct definitions. Partly due to dif-
ficulty in data collection, few studies examine the actual
needs of the home and community care services. Up till
now, there has been limited information on how large the
chasm is between services needs and services utilization.

Equity in health service utilization has always been the
concern of researchers and policy-makers worldwide.

Previous study on inequalities in health service utiliza-
tion among older adults are mainly confined to emer-
gency service, outpatient and inpatient service [12-14]. It
has been proved that socioeconomic status factors such
as occupation type, income level, education level, and
with or without medical insurance, demographic factors
such as age and gender, and health need factors such as
chronic diseases and limited mobility are correlated to
inequity in health care utilization among older adults
[15-20]. Long-term care services, which have some
intersection with the home and community care services,
have been studied from various perspectives. However,
research on equity in long-term care did not provide
a consensual result. Studies found pro-rich inequity in
long-term care service utilization in Spain, Italy and Ger-
many, while the result was opposite in Denmark, Neth-
erlands, and France [21, 22]. Studies conducted in China
suggested that long-term care services reduced the ineq-
uity level of limited mobility, serious diseases, outpatient
and inpatient reimbursement [23]. A study using the level
of occupancy, and rehabilitation and nursing services
utilization rate to assess inequity in long-term care ser-
vice utilization showed that there was a pro-rich inequity
in both urban and rural China [24]. There are relatively
few studies on the inequity in the home and community
care services in China from the level of individual service
utilization. It is unknown whether the home and com-
munity care services utilization is equitably distributed
among older adults with limited mobility.

This current study aimed to analyze the utilization of
the home and community integrated healthcare and
daily care services for older adults with limited mobil-
ity in China, and to identify the inequity in the services
utilization.

Methods

Study design

This current study has a cross-sectional design. Data
were drawn from the China Health and Retirement
Longitudinal Study (CHARLS) wave 4 in 2018 [25].
Starting from 2011, CHARLS is a longitudinal survey
with a nationally representative sample of people aged
45 years and above. Data in wave 4, 2018 were col-
lected from 449 villages/communities in 28 provinces/
municipalities. The investigators obtained response
from 19,816 individuals in 11,635 households. As this
current study analyzed the home and community care
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services for older adults with limited mobility, respond-
ents younger than 60 years old, living in nursing insti-
tutions or hospitals, and not suffering from limited
mobility were excluded. Respondents who did not
answer the question of the home and community care
services were then excluded. Consequently, a total of
2783 individuals were included in the analysis. Figure 1
showed the process of participants exclusion.

Measures

Home and community care services needs

In accordance with the Guidelines, older adults with
limited mobility, i.e. the ones who are disabled or par-
tially disabled have needs for the home and community
care services. In this current study, limited mobility
was measured by activities of daily living (ADL) with
the Physical Self-Maintenance Scale (PSMS). PSMS
contains six items, which are dressing, bathing, eating,
getting into or out of bed, using the toilet, and control-
ling urination and defecation, and each has answering
options of “no difficulty,” “difficult but can still be done,”
“have difficulties and need help,” and “unable to com-
plete” If the respondent selected an option other than
“no difficulty” for any one item, the respondent was
classified as having limited mobility and having needs
for home and community care services [26]. Accord-
ing to the standards proposed by the China Scientific
Research Center on Aging, respondents reporting dif-
ficulty in one to two, three to four and five and above
items were classified into the mild, moderate, and
severe group, respectively [27, 28].

Home and community care services utilization

Utilization of the home and community care services
was measured based on answers to the question —
“Have you ever received the following home and com-
munity care services?” The answering options consist
of 1) older adults day care, 2) regular physical examina-
tion, 3) onsite visit, 4) family bed, 5) community nurs-
ing, 6) health management and 7) entertainment. If the
respondent answered “yes” to any one of the options, it

All participants in wave 2018 (n=19816)

Participants excluded (n=17033)

1. Participants age <60 years old (n=8762)

2. Participants living in nursing institutions or hospitals (n=231)
3. Missing data on activities of daily living (n=2291)

4. Participants not suffer from disability (n=5748)

5. Missing data on services utilization (n=1)

| Participants included in final analysis (n=2783) ‘

Fig. 1 Flowchart on the participants exclusion process
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is considered that the respondent had used the home
and community care services.

Factors associated with home and community care services
utilization

This current study followed the prevailing literature in
selecting factors associated with health services utili-
zation for older adults [29, 30]. Besides service needs,
i.e. limited mobility measured by ADL, and given the
data collected in CHARLS wave 4, factors included into
analysis were age group, gender, marital status, income
level quintile, education level, region, urban/rural,
medical insurance, self-assessed health, depression, and
chronic disease number. Age was categorized into three
groups, including 60-69, 70-79, 80+ years. Gender
included male and female. Marital status was classified
into married, single/separated/divorced, and widowed.
Education level included two groups: no formal edu-
cation and primary school and higher. Self-assessed
health status was divided into very good, good, fair,
poor, or very poor [31].

Income level According to the Six and Seventh National
Census Bulletin from National Bureau of Statistics (NBS)
of China, the main sources of livelihood of older popu-
lation were family support, labor income, pension, and
income transfers [32]. The income was a continuous
variable, calculated as the sum of family support (income
from other household), labor income (income from
employment, agriculture, and self-employment), pension,
and income from transfers. The natural logarithm value
of the income was used and further divided respondents
into five groups from poorest to richest [16].

Medical insurance China’s Basic medical insurance
system consisted of the Urban Employee Basic Medical
Insurance (UEBMI), the Urban Resident Basic Medical
Insurance (URBMI), and the New Cooperative Medi-
cal Scheme (NCMS) for rural residents [33]. In 2016,
the Urban and Rural Resident Basic Medical Insurance
(URRBMI) was established to merge NCMS and URBMI
officially [34]. Therefore, in addition to the three basic
medical insurance, there was also URRBMI in the investi-
gation stage of this study in 2018. The medical insurance
in this study was divided into 6 categories: no insurance,
UEBMI, URRBMI, URBMI, NCMS, and others.

Region CHARLS covered 28 provinces in China.
According to the China Health Statistics Yearbook, 10
out of 28 surveyed provinces were classified into the
western region, 8 provinces were in the central region,
and the left 10 provinces were in the eastern region.
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Depression Depression was measured by the Center
for Epidemiological Studies Depression Scale (CESD-10)
[35], including two positive emotion items, five somatic
symptom items, and three depressed emotion items.
Respondents responded based on their feelings and
behaviors last week. For each item, there are four answer-
ing options, i.e., 0=little or no (<1 day), 1 =not too much
(1-2 days), 2=sometimes or half the time (3—-4 days),
3=most of the time (5-7 days). The option scores for
the items were added up and the two positive emotion
items used reversed scoring. Respondents were divided
into three groups —no depressive symptoms (a CESD-10
score<10), depressive symptoms (10<score<20), and
depression (score > 20) [36].

Chronic disease number Fourteen specified chronic
diseases including hypertension, dyslipidemia, diabetes,
heart disease, stroke, chronic lung disease, asthma, liver
disease, cancer, digestive disease, kidney disease, arthri-
tis, psychiatric disease, and memory-related disease
were confirmed by participant’s self-report of a physi-
cian’s diagnosis [37]. According to definition of multiple
chronic diseases, the classifications of chronic disease
number included no chronic diseases, 1 chronic disease,
and 2 or more chronic diseases [38].

Statistical analyses

In order to analyze inequity in the utilization of home
and community care services in China, a multi-stage
approach was followed in Fig. 2. In the first stage, the
needs of home and community integrated healthcare and
daily care services were analyzed. In the second stage, the
chi-square test was used to describe disparities in ser-
vice utilization between the mild, moderate, and severe
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limited mobility group. Binary logistic regression was
used to evaluate the effect size and direction of different
characteristics on the utilization of home and community
care services. The results of logistic regression showed
that income level and region were associated with home
and community care services utilization. Therefore, in
the third stage, concentration index (CI) and horizontal
inequity index (HI) were used to measure the inequity in
the distribution of home and community care services
utilization across older adults with limited mobility. Theil
index (TI) was applied to measure inequity in different
regions among older adults who utilized home and com-
munity care services.

Concentration index

CI was used to measure the extent of socioeconomic-
related inequity in the distribution of home and com-
munity care services utilization across older adults with
limited mobility [39, 40]. CI was calculated with reference
to the concentration curve, which plotted the services
utilization variable in the y-axis against the percentage
distribution ranked by wealth measure in the x-axis. This
current study used income level as a proxy variable for
wealth measure. The CI equation was as follows:

2
C = —cov(h,r)
“w

where /1 represents the home and community care ser-
vices utilization, ¢ is its mean, and r is the fractional rank
of individual in the wealth measure distribution. Indi-
vidual wealth was reflected by the income level, which
was calculated from four parts — family support, labor
income, pension, and income transfers.

Given that all the outcome variables were binary vari-
ables, the least squares regression method of indirect

First stage

Analyses of services need |

'

Second stage

Analyses of services utilization

I Evaluation methodology |

{ ' ¥
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I

Single care services | |

Chi-square test || Binary logistic regression
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Concentration index

| | Horizontal inequity index | |
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Fig. 2 Flowchart on the analyses process
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standardization would not guarantee the predicted val-
ues from the standardizing regression, the equation
expressed as follows [41]:

yi=Ga+ Z/ Bjxji + Zk YkZki) + i

where G represents the functional form for a nonlin-
ear model using a Probit model, x; and z; represent the
demographic characteristics/health status and socioeco-
nomic variables respectively.

Linear approximation method to the nonlinear model
was applied to decomposing CI, which was evaluated at
the means to use estimates of the partial effects. A linear
approximation was presented as follows:

yi=a"+ Z}’ Bi"xji Zk Vi Zki + Ui

where B and y" are used to replace ﬂj and y, for repre-
senting the partial effects of x and z, i.e. the determinants
of y, and u; is the implied error term, which includes
approximation errors.

The Cl-based HI approach was applied to quantify the
inequity of home and community care services utiliza-
tion. HI was measured as the variation in services utiliza-
tion by rank of income level after adjusting for differences
in variables such as demographic characteristics and
health status[42]. Next, we conducted a decomposition of
CI. The contributions of socioeconomic variables in total
inequality explain actual inequities in home and commu-
nity care services, as socioeconomic-related inequity is
deemed unjustified or unfair[43]. If the contribution of a
variable was positive, it indicated that the variable pro-
moted pro-rich inequity.

For binary outcome variable, the number of respond-
ents for the option less selected needed to be at least 10
times greater than the number of independent variables
to use [44]. Since Cl-relevant analyses included con-
structing the Probit model, certain home and commu-
nity care services with rather low utilization rate were
excluded from Cl-relevant analyses.

Theil index

TI was used to measure the inequity of the home and
community care services utilization in different regions
and provinces. T1I takes a value ranging from 0 to Log n,
and it expresses highly equity when TT approaches 0 [45].
The equation below is adopted to calculate the value of
total TI:

n o Yi
T = Zi:l Yilog 7

where Yi represents the ratio of number of respondents
using home and community care services in different
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provinces to those in corresponding regions and Pi is
the ratio of number of respondents in different provinces
to those in corresponding regions. Therefore, TI was
decomposed into two levels (Tintra and Tinter)[46] as
follows:

Yi
Ttotal = Tinter 4+ Tintra = E ” . Yilog B + E n . YiTi
i= ; i=

where Ti is the value of TI of three regions, including the
eastern, central, and western region. Tintra is the intrare-
gional distribution of services utilization in the three
regions, and Tinter means interregional distribution
among different regions [47]. Accordingly, we calculated
the contribution of TI for different regions to analyze the
source of inequity. The equations are as follows:

contributi onjnyrg = Tingra/ T
contributi onjper = Tinter/ T

contributionyegion; = Y;T;/ T

Inverse probability weighting (IPW) was applied to
adjusting for potential selection bias. In the first step, ana-
lytical weights were produced by estimating the included
probability for each individual with complete data on
ADL items via binary logistic regression. In the regression
analysis, the dependent variable was completeness of ADL
items, where complete data were valued as 1 and incom-
plete ones were valued as 0. Weights were calculated as
the inverse of the probabilities. The variables used to esti-
mate weights were the same as those in the original binary
logistic regression analysis of the utilization of home and
community care services. Standardized mean differences
(SMD) were used to assess differences in general charac-
teristics between participants included and excluded due
to missing values on ADL items [48]. In the second step,
differences in the results of binary logistic regression anal-
yses of service utilization between the original unweighted
and the inverse probability-weighted samples were exam-
ined to verify the robustness of this current study. Due
to missing values on covariates, samples with complete
data on covariates and samples applying multiple imputa-
tion for missing data on covariates were used to estimate
weights, respectively [49]. As the results of binary logis-
tic regression analyses using unweighted and weighted
samples were consistent and ADL was the screening vari-
able for service needs in this current study, participants
excluding individuals with missing data on ADL items
were then included into the subsequent analyses.

Descriptive analyses of general characteristics, binary
logistic regression of service utilization and concentra-
tion indices were performed by using and not using
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Table 1 General characteristics of older adults with limited
mobility in China, 2018

individual sample weights adjusted for non-response
of individual and household, respectively. As no signifi-

cant differences were found, unweighted analyses on CI

Variable Total User Utilization rate
decomposition and Theil indices were then carried out. (n=2783)  group
Descriptive analyses were conducted in SPSS 26.0. (n=516)
Inverse probability weighting and multiple imputation N % N % %
were conducted using R 4.2.0. All other data analyses
were carried out in Stata 15.0. A two-tailed P-value below Limi_ted mobility
0.05 was considered statistically significant. Mild 1819 65.36 348 6744 19.13
Moderate 587 2109 109 21.12 1857
Severe 377 1355 59 1143 1565
Results Demographic characteristics
General characteristics Age group (yrs)
As stated in the 2018 CHARLS survey guidelines, 60-69 1284 4614 197 3818 1534
respondents who were younger than 50 years, and con- 70-79 085 3539 208 4031 2112
currently reporting very good or good health, without 80+ s14 1847 111 2151 2160
disabilities, not troubled with body pains, and diagnosed Gender
with no chronic diseases could skip ADL items. After Male 1112 3996 216 4186 1942
the research group excluded participants younger Female 1671 6004 300 5814 17.95
than 60 years from this current study, there were 2291 Marital status
respondents having missing data on ADL items. Com- Married 1944 6985 345 6686 1775
pared to the ones having complete data on ADL, par- Single/separated/ 60 216 12 233 2000
ticipants who did not provide answers to ADL questions  divorced
were younger, more males, having higher socioeconomic Widowed 779 2799 159 3081 2041
status and reporting less health problems (in Appendix  Socioeconomic status
Table S1). After inverse probability weighting and mul- Income level quintile
tiple imputation, changes in SMD showed that the dif- Poorest 558 2005 85 1647 1523
ferences between included and excluded participants 2 poorest 553 1987 89 1725 16.09
were smaller compared with the differences between the Middle 560 2012 113 2190 20.18
unweighted samples (in Appendix Figure S1 and S2). The 2 richest 556 1998 113 2190 2032
results of binary logistic regression analysis using the Richest 556 1908 116 2248 2086
original unweighted samples were consistent with those Education level
using inverse probability weighting for ADL (in Appendix No formal education 1821 6543 340 6589 1867
Table S2 and S3) and those applying multiple imputation Primary school 962 3457 176 3411 1830
for covariates and inverse probability weighting for ADL  and higher
(in Appendix Table S4 and S5). Region
Among the 8532 respondents in the survey who were Eastern 802 2882 158 3062 19.70
not living in nursing institutions or hospitals, 32.6% had Central 967 3475 141 2733 1458
mild to severe limited mobility, in other words, having Western 1014 3644 217 4205 2140
needs of the home and community care services. Sum- Urban/rural
mary statistics of the general characteristics of older Urban 393 1412 76 1473 1934
adults with limited mobility were presented in Table 1. Rural 2390 8588 440 8527 1841
It showed that 65.36% of older adults with needs of the Medical insurance
home and community care services were mildly limited UEBMI 264 949 57 1105 21.59
mobility, 81.53% were 60 to 79 years old, 60.04% were URRBMI 306 11.00 77 1492 2516
female, 69.85% were married. In term of socioeconomic URBMI 113 406 21 407 1858
status, 65.43% had no formal education, 85.88% lived NCMS 1917 6888 336 6512 1753
in rural areas, and 68.88% participated in the medical Others 56 201 8 155 1429
insurance of NCMS. In respect of health status, 60.40% No insurance 127 456 17 329 1339
had at least one chronic disease, 92.53% had fair or poor  Health status
self-assessed health status, and 63.49% had depressive Self-assessed health 2
symptoms or were assessed as patients with depression. Very good 63 264 17 383 2698
As shown in Appendix Table S6, the unweighted analyses Good 115 483 24 541 2087

results of participants’ general characteristics were of no
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Table 1 (continued) rate in using any one type of such services did not vary
Variable Total User Utilization rate 51gn1ﬁca.ntly by limited m(?blhty level. As presented in
(n=2783)  group Appendix Table S7, the weighted analyses results of uti-
(n=516) lization rates were of no significant difference with the
N % N % % unweighted ones.
Fair 810 3399 154 3468 1901 Factors associated with home and community care services
Poor 1000 4196 167 3761 16.70 utilization
very F)OO: 395 1638 82 1847 20.76 As demonstrated in Table 1, among older adults with
Depression® need of home and community care services, those with
No depressive €62 3651 137 3870 2069 mild limited mobility had higher service utilization than
et th limited mobilit The older adult
Depressive symptoms 793 4374 171 4831 2156 € sever; hl‘mlie mOobUIty %ﬁoulzs €o Se(]; aduits
Depression 358 1975 46 1299 1285 groups of higher services utilization were +years
o old (21.60%), male (19.42%), widowed (20.41%), west-
Chronic disease number X 91.40% b 19.34%). URRBMI
No chronic diseases 1102 3960 192 3721 17.42 ern region (21.40%), urban areas (19.34%), URI
o (25.16%). In terms of health status, service utilization of
1 chronic disease 899 3230 172 3333 19.13 1d | ith I d health (16.70%) d
2 or more chronic 782 2810 152 2946 1944 0lc people WIth poor sell-assesse ca /%) an

diseases

2The number of observations were not equal to the number of the total
sample. Observations N (%) were: self-assessed health, 2383(85.6%); depression,
1813(65.1%)

significant difference with the weighted ones using indi-
vidual sample weights adjusted for non-response of indi-
vidual and household in CHARLS.

Among older adults surveyed who had needs of the
home and community care services, 18.5% used at least
one type of such services. As shown in Table 2, in term
of the utilization rate of different service type, the high-
est using rate was from regular physical examination,
but only about 15.5%. The mild group had a statistically
significantly higher utilization rate (16.7%) than the mod-
erate (15.2%) and severe groups (10.3%). Differences in
the utilization rates of the other six service types and the

Table 2 Utilization rates of the home and community care services

depression (12.85%) was below average. 19.44% partici-
pants with multiple chronic diseases used the home and
community care services.

Table 3 showed the results of the binary logistic regres-
sion analyses for any one type of the home and commu-
nity care services utilization. After controlling variables of
demographic characteristics, socioeconomic status, and
health status, older adults with severe limited mobility
were 0.50 times less likely to use the home and commu-
nity care services than the ones with mild limited mobil-
ity. Compared with older adults aged 60-69 years and
the ones from the poorest quintile, the older groups and
the ones from the wealthier quintile were more likely to
use any one type of the home and community care ser-
vices. Older adults living in the central region were 0.57
times less likely to use the home and community care ser-
vices than the ones in the western region. In term of self-
assessed health, older adults reporting fair and poor health

Service type Total sample Mild (n=1819) Moderate (n=587) Severe (n=377) P-value—
(n=2783)
N % N % N % N %
Any one type 516 18.54 348 1913 109 18.57 59 15.65 0.286
Regular physical examination 431 1549 303 16.66 89 15.16 39 10.34 0.008"
Onsite visit 117 4.20 67 3.68 26 443 24 6.37 0.059
Family bed 6 0.22 3 0.16 2 0.34 1 0.27 0.709
Community nursing 13 047 6 0.33 4 0.68 3 0.80 0334
Health management 45 1.62 31 1.70 8 1.36 [§ 1.59 0.849
Older adults day care 8 0.29 0.22 2 0.34 2 0.53 0.570
Entertainment 8 0.29 0.22 2 0.34 2 0.53 0.570

—P value for Pearson chi square test comparing individuals with mild to severe limited mobility
* Statistical significance at 1% level
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Table 3 Binary logistic regression analyses of the home and community care services utilization
Variables Categories B OR SE P-value 95% Confidence
Interval
Lower Upper

Limited mobility Mild (Ref)

Moderate -0.270 0.763 0.167 0.106 0.550 1.059

Severe -0.692 0.500 0279 0.013" 0.289 0.865
Age group (yrs) 60-69 (Ref)

70-79 0.438 1.549 0.134 0.001™ 1.190 2017

80+ 0547 1.728 0214 0011 1136 2629
Gender Male (Ref)

Female -0.146 0.864 0.135 0.279 0.663 1.126
Marital status Married (Ref)

Single/separated/divorced 0.241 1.272 0.398 0.546 0.583 2776

Widowed 0.098 1.103 0.155 0.526 0814 1.495
Income level quintile Poorest (Ref)

2nd poorest -0.139 0.870 0.229 0.544 0.555 1.364

Middle 0312 1.366 0.207 0.132 0911 2.050

2nd richest 0.584 1.794 0.206 0.005™ 1.198 2.685

Richest 0370 1447 0.225 0.100 0931 2248
Education level No formal education (Ref)

Primary school and higher -0.023 0978 0.138 0.869 0.746 1.281
Region Western (Ref)

Eastern -0.280 0.756 0.152 0.065 0.562 1.017

Central -0558 0573 0.147 <0001™ 0429 0.764
Urban/rural Urban (Ref)

Rural -0.034 0.967 0.204 0.869 0.648 1442
Medical insurance No insurance (Ref)

UEBMI 0.172 1.188 0.399 0.666 0.543 2599

URRBMI 0.204 1.226 0.364 0.576 0.601 2.502

URBMI 0.280 1323 0.441 0.526 0.558 3137

NCMS 0.112 1.118 0330 0.735 0.586 2135

Others -0.017 0.983 0.606 0.977 0.300 3226
Self-assessed health Very good (Ref)

Good -0.191 0.826 0413 0.644 0367 1.857

Fair -0.678 0.508 0334 0.042" 0.264 0976

Poor -0.657 0519 0336 0.051 0.268 1.002

Very poor -0.376 0.687 0.358 0.294 0.340 1.387
Depression No depressive symptoms (Ref)

Depressive symptoms 0174 1.190 0.138 0.207 0.908 1.559

Depression -0.441 0.643 0.203 0.030° 0432 0.958
Chronic disease number No chronic diseases (Ref)

1 chronic disease 0.187 1.206 0.144 0.192 0910 1.598

2 or more chronic diseases 0.175 1.191 0.157 0.266 0.876 1.620

" Statistical significance at 5% level

" Statistical significance at 1% level

were 0.51 and 0.52 times less likely to use the services than
the group reporting very good health, respectively. Last
but not least, compared with the group without depressive
symptoms, the group having depression were 0.64 times

less likely to use the home and community care services.
As demonstrated in Appendix Table S8, the weighted
binary logistic regression results were of no significant dif-
ference with the unweighted ones.
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As shown in Appendix Table S9, limited mobility, age
group, income level, region, medical insurance were
associated with regular physical examination service
utilization. Older adults with URRBMI were 0.93 times
more likely to use regular physical examination ser-
vice than the group without medical insurance. While
in Appendix Table S11, participants having NCMS and
depression were less likely to use onsite visit service. As
demonstrated in Appendix Table S10 and Table S12, the
weighted binary logistic regression results were of no sig-
nificant difference with the unweighted ones.

Equity in the home and community care services utilization
Table 4 presented the results of CI to measure the inequity
in the utilization of the home and community care services.
Since the utilization rates of family bed, community nurs-
ing, health management, older adults day care, and enter-
tainment were quite low, the CI values for utilizing any one
type of the home and community care services, regular
physical examination, and onsite visit were calculated. The
results demonstrated that all the three CI values were posi-
tive. In other words, there was a consistent pro-rich ineq-
uity in using the home and community care services among
older adults with limited mobility. The most unequal dis-
tribution was identified in the utilization of regular physi-
cal examination (CI=0.120), followed by the utilization of
any one type of the services (CI=0.100), while there was no
evidence for inequity in onsite visit utilization. HI values for
utilizing any one type of the services and regular physical
examination were 0.086 and 0.106, respectively. As shown
in Appendix Table S13, the weighted CI analyses results
were of no significant difference with the unweighted ones.

Since the CI values for any one type service utilization
and regular physical examination utilization were statis-
tically significant, CI decomposition analyses were per-
formed correspondingly. Figure 3 showed the top three
factors with the most contribution to each service decom-
position of horizontal inequities. Income was the most
important factor leading to inequity, with the contribution
to over 60% in both the any one type service utilization
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and the regular physical examination utilization. Medi-
cal insurance also contributed (18.4%) to the pro-rich
inequity in utilization of regular physical examination,
while only 0.2% to any one type of the services. Region
made negative contributions to inequity, although with
a smaller magnitude: the absolute value of contribution
was less than 4% (-3.3% for any one type of the services,
and -2.2% for regular physical examination). Full decom-
position results of CI values were presented in Appen-
dix Table S14-S15. According to the full decomposition
results, more severe limited mobility and more serious
depression conditions contributed to pro-rich inequity,
which explained about 4-6% of inequities in probability
of using any one type service and regular physical exami-
nation. Unobserved heterogeneities accounted for 22.9%
and 7.1% of inequity in utilizing any one type service and
regular physical examination, respectively.

As shown in Table 5, the inequity of the home and
community care services utilization in various provinces
across regions was further analyzed. The TI value of uti-
lizing any one type service, regular physical examination
and onsite visit was 0.116, 0.148 and 0.241, respectively.
According to TI decomposition values, the main ineq-
uity of services utilization was from intraregional con-
tribution (about 90%). The western region contributed
the most (35.78-45.98%) to the inequity in the home and
community care services utilization. There were dispari-
ties in equity of different types of services utilization in
different regions. The most inequitable regions of any
one type service utilization, regular physical examina-
tion utilization, and onsite visit utilization were eastern
(0.108), central (0.167), and eastern (0.363), respectively.

Discussion

As found in this current study, about one-third of older
adults over 60 years old had home and community care
service needs, while services utilization presented obvi-
ous deficiency. Older adults with severe limited mobil-
ity, in the lower income level, having poor self-assessed
health and depression, and living in the central region

Table 4 Concentration indices and horizontal inequity indices for the home and community care services utilization

Service type Cl SE P-value 95% Confidence Interval HI
Lower Upper

Any one type 0.100 0.027 <0.001" 0.048 0.153 0.086

Regular physical examina-  0.120 0.029 <0001™ 0.062 0.178 0.106

tion

Onsite visit 0.029 0.066 0.663 -0.101 0.159 0.004

Cl Concentration index, SE Standard error, H/ Horizontal inequity index
* Statistical significance at 1% level
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Any one type

-0.0200 0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200

B Income M Region * Education B Medical insurance

Fig. 3 Decomposition of horizontal inequities in the home
and community care services utilization

were less likely to use any one type of the home and com-
munity care services. There was a pro-rich inequity in the
utilization of any one type of the home and community
care services and the regular physical examination. The
main inequity of services utilization was from intrare-
gional contribution.

Among older adults with needs of the home and com-
munity services, most of them were female, concen-
trated in 60-79 years old, had lower socioeconomic
levels, and reported more health problems. The home
and community care services may guarantee their right
of receiving convenient and appropriate basic healthcare
and daily care services timely. However, the utilization
rate was only 18.5% in 2018, nearly three years after the
Guidelines was issued though. It might be due to the fact
that the home and community care services were imple-
mented as pilot work at the city level. Before the 2018
CHARLS was conducted, the home and community
care services were delivered in only 90 pilot cities across
the nation. Therefore, policymakers from different gov-
ernment sectors such as health, civil affairs and finance
should coordinate and develop systematic measures to
scale up the delivery of the home and community care
services. In this current study, the utilization rate of each
single service was all below 4% except regular physical
examination, which was in consistence with previous
studies [50, 51]. Chinese government has implemented
the National Basic Public Health Services Program since
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2009, in which regular physical examination is a fixed
item and must be provided free of charge once a year
to older adults. As community nursing, family bed and
onsite visit are not fixed items, primary health profes-
sionals have already had heavy workload, and the reim-
bursement policies on delivering such services were not
uniform across pilot cities, primary health professionals
may have insufficient motivation to provide the home
and community care services. It was proved that home
and community care had a slower development overall
relative to institutional care [52].

This current study identified disparities in health sta-
tus between older adults using and not using the home
and community care services. The older adults with mild
limited mobility had the highest service utilization rate
of regular physical examination, while the severe limited
mobility used less such service. Older people with mild
limited mobility may have better health literacy than the
ones with severe limited mobility and are more willing to
seek preventive services actively such as regular physical
examinations [53-55]. Older people with severe limited
mobility may not have the ability to move around, and
they may prefer home services to community services.
But except family bed and onsite visit, the other items of
the current home and community services are provided
outside home. Policy makers should take into account
the needs of older people who are with severe limited
mobility when developing future home and community
healthcare and daily care services. This current study
demonstrated that the prevalence of depressive symp-
toms and depression was high in older adults with lim-
ited mobility. Compared to the older residents utilizing
the home and community care services, the ones who did
not utilize the services reported more severe conditions
of depression. There were several possible explanations.
Firstly, the more severe degree of depression would affect
the compliance of older adults, which made it difficult
for the population with limited mobility to actively seek
home and community integrated healthcare and daily

Table 5 Theil indices and decomposition of Theil indices for the home and community care services utilization

Total Interregional Intraregional Eastern Central Western

Any one type

Tl 0.116 0.013 0.103 0.108 0.103 0.099

Contribution (%) 11.38 88.62 2852 24.25 35.85
Regular physical examination

Tl 0.148 0.011 0.137 0.118 0.167 0.131

Contribution (%) 7.37 92.63 25.34 31.52 35.78
Onsite visit

Tl 0.241 0.015 0.226 0.363 0.056 0.249

Contribution (%) 6.30 93.70 41.19 6.52 4598
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care services. Secondly, the current home and commu-
nity care services did not address the particular needs
for mental health, while the total prevalence of depres-
sive symptoms of older adults was up to 41.1% in China
in 2015 [56]. Therefore, policy makers should pay more
attention to the home and community care services uti-
lization among older adults with depression and depres-
sive symptoms and allocate resources to improve the
accessibility among these populations.

Based on results from the Logit model and CI, the uti-
lization of any one type of the home and community care
services and the regular physical examination showed
pro-rich inequities. This study found the highest magni-
tude of pro-rich inequity in the utilization of preventive
care (CI of 0.120 for regular physical examination). This
is consistent with the findings in England, which showed
that compared with publicly-funded healthcare services,
there were higher pro-rich inequities in preventive care,
such as mammography and cervical screening [57]. The
result can be explained by that poorer individuals have
fewer resources to invest in using preventive care to
improve health level [58]. The HI further examined the
effect of socioeconomic characteristics and suggested
pro-rich inequities. The results of this current study
proved that income was the most important factor lead-
ing to inequity, both in the utilization of any one type of
home and community care services and the utilization
of the regular physical examination. It is possible that
better-off individuals are more aware of the home and
community care services, and they have more economic
resources to get access to such services. At present, the
home and community care services contain both free
and paid packages. Older people with lower income lev-
els may not afford paid services. Despite that there are
some free healthcare and daily care services, older adults
with lower income levels may lack resources to get access
to such services. Therefore, policy makers need to take
into account the income level when allocating resources
relevant to the home and community care services, and
develop tailored interventions to satisfy the needs of
diverse populations.

Medical insurance was also found to be an important
variable contributing to pro-rich inequity in regular phys-
ical examination, while less contributed to any one type
of home and community care services. This was similar
to a study which also found that medical insurance had
higher effects on preventive service utilization than pri-
mary, and tertiary care service [59]. As the CI decompo-
sition of the medical insurance variable was positive in
this current study, having medical insurance aggravated
pro-rich inequity. Specifically, UEBMI provided 46.66%
contribution, followed by URBMI (7.55%) and URRBMI
(0.08%), and NCMS reduced pro-rich inequity, with a
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contribution of -38.59%. It could be explained by the fact
that different types of basic medical insurance schemes
in China differ in premium, financing structure and
benefit design [30, 60]. Among the previous three basic
medical insurance schemes, UEBMI requires the largest
premium, has the highest reimbursement rate and the
widest reimbursement coverage, while NCMS is com-
pletely the opposite. Physical examination fees are cov-
ered by UEBMI, but cannot be reimbursed by URBMI
or NCMS. People with NCMS are rural residents, who
usually have less privileged economic status than urban
residents with URBMI. In consequence, having medi-
cal insurance, especially UEBMI, could enable the older
adults with better economic status to use more regular
physical examination services [61, 62]. The rather small
contribution of URRBMI to pro-rich inequity indicated
that the integration of URBMI and NCMS is progressing
slowly. The gap between the different medical insurance
systems needs to be narrowed so as to ensure that all
citizens have equal access to basic public health services
such as regular physical examination.

In terms of the allocation of medical resources such
as medical institutions, physicians in China, the eastern
region has the highest level, while the central region is
higher than western [63]. However, the home and com-
munity care services utilization was highest in the west-
ern region and lowest in central in this study, which was
similar to a previous study [64]. In China, there is no for-
mal referral system, and the eastern and central regions
are more prosperous than the west and have higher levels
of health resources. Under such circumstances, residents
in the eastern and central regions are inclined to use ser-
vices provided by secondary and tertiary hospitals rather
than primary health care facilities. But the home and
community care services are mainly provided by primary
health care facilities. That could explain why the home
and community care services utilization were highest in
the western region. CI decomposition analyses demon-
strated that the eastern and central regions reduced the
pro-rich inequity. A previous study showed that low-
income patients were less likely to bypass primary care
facilities than high-income patients [65]. It supports our
research finding in the aspect that more older people
of low-income levels in the eastern and central regions
tend to use home and community care services, which
are mainly provided in primary health care facilities.
This finding indicates that the institutional problems of
the health system should be addressed in the develop-
ment of home and community integrated healthcare and
daily care services. It follows that policy makers need to
pay more attention to services utilization than health
resource investment among home and community care
services, especially in central region.
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In this current study, TI values indicated a higher
degree of services utilization inequity from intraregional
contribution (about 90%) than from interregional con-
tribution. The difference of the home and community
care service utilization was great among provinces but
minor across regions. Since many prior policies were
implemented in the western region, the gap in medi-
cal resources between the eastern, central and western
regions of China was gradually narrowing [64]. Equity
of utilizing any one type service among different prov-
inces was best in the western region, while equity of
utilizing regular physical examination among different
provinces was worst in the central region. As the home
and community healthcare and daily care services were
implemented by provincial governments, the findings
indicated that there should be a large gap in service cov-
erage and population coverage between different prov-
inces. Although the western region is not as developed
as the central and eastern regions, the difference in eco-
nomic and social development among various western
provinces is small[66]. This explains the relatively better
equity of home and community care services utilization
in the western region. It has been proved that the faster
the economic development, the worse the inequity in
health resource allocation in primary health institutions
such as number of institutions, sickbeds, and physicians
[67]. The inequity in health resource allocation may fur-
ther lead to severer degrees of inequity in the home and
community care service utilization in the central and
eastern regions.

In this current study, the education levels of primary
school and above reduced pro-rich inequity in utilizing
home and community care services, which was consist-
ent with previous studies [68]. Researchers found that
older adults with higher education levels had higher
health literacy and health awareness [69], so that they
were less likely to overuse healthcare services [70].

Strengths and limitations

To the best of our knowledge, this current study may be
the first to explore the needs and utilization of China’s
home and community integrated healthcare and daily
care services and the inequity in services utilization. This
current study used a large and nationally representa-
tive sample covering 28 provinces in China. Three com-
plementary inequity analysis methods — CI, HI, and TI
were applied to improve the accuracy of the analyses of
inequity.

This current study had some limitations. Firstly, this
study could not verify the inferences at the causal level
with cross-sectional data. The Guidelines on Promoting
the Integration of Healthcare and Older Care Services
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(“Guidelines” for short) was issued in 2015. The 2018
CHARLS contained items on the home and community
care services. But the latest 2020 wave did not involve
such items. As a result, this current study could only
analyze service utilization at the national level in 2018.
Further research tracking the utilization of home and
community care services are needed. Secondly, this
study used the self-reported data from the respond-
ents. Limited mobility in ADL was used to evaluate the
needs of the home and community care services, thus
a more systematic needs assessment system should be
established to make up for the lack of self-reported data.
Thirdly, participants with missing values on ADL items
were excluded from the primary analyses in this cur-
rent study, which may produce selection bias. Though
the inverse probability weighting approach was used to
verify the robustness, the possibility of selection bias
could not be eliminated completely. More strict meas-
ures should be taken to guarantee response quality in
future surveys. Finally, as the subjects of this study were
older adults with limited mobility, service accessibil-
ity could not be analyzed from a perspective of service
supply. Due to the same reason, we analyzed the equity
in the utilization of home and community care services
among older people with limited mobility instead of the
whole population of older adults. The equity of service
utilization among older people needs to be considered in
subsequent studies.

Conclusions

This study contributed to literature on inequities in
utilizing the home and community integrated health-
care and daily care services for older adults with
limited mobility by using nationally representative evi-
dence. As found in this study, there existed a contra-
diction of plenty of needs and insufficient utilization
in the aspect of home and community care services.
There was a pro-rich inequity in the utilization of dif-
ferent types of services. Medical insurance contributed
to the pro-rich inequity in regular physical exami-
nation utilization. The difference of the home and
community care service utilization was great among
provinces but minor across regions. And the central
region was the key area which had lower services uti-
lization and higher degree of inequity. These findings
warrant further attention to improve the accessibil-
ity of the home and community integrated healthcare
and daily care services, in particular among the poorer
older adults and the ones living in the central region
in China, which have momentous policy implications
to establish a more equitable integrated healthcare and
daily care system for older adults.
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