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Background: In the context of disability and multidimensional deprivation during 
the ageing process, this paper aims to assess the net effect of multidimensional 
deprivation in older adults induced by disability with bidirectional causality 
controlled.

Methods: Using data from the China Health and Retirement Longitudinal Study 
2011–2018, this paper estimated the multidimensional deprivation in terms of 
economic condition, subjective well-being, and social participation caused by 
old age disability, which was assessed by a joint identification method, with 
instrumental variable employed.

Results: The results indicate that (1) the higher the degree of disability, the 
higher the probability and degree of multidimensional deprivation suffered by 
the old age. (2) And the level of disability has caused more significant deprivation 
in subjective well-being and social participation dimensions than economic 
condition. (3) The effect of multidimensional deprivation induced by disability 
also varies by urban and rural areas.

Conclusion: More comprehensive health and anti-deprivation policies are 
needed to accurately identify disability status, prevent associated socio-
economic risks, and narrow the urban–rural gap in disability and deprivation.
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1 Introduction

With the rising life expectancy alongside declining mortality and fertility rates, the 
number and proportion of older adults have been rapidly increasing. Health problems such as 
incapability in daily living, cognitive impairment, perceptual decline, and depression have 
become prominent increasingly with the feature getting older physiologically. It is estimated 
that there are currently more than 450 million older adults with disability worldwide (1). 
Meanwhile, due to the cessation of labor, the income of older adults usually decreases 
significantly, making them vulnerable and placing them at high risk of poverty (2). The above 
aspects may combine to further affect the social participation of older persons. Overall, the 
disability and relative deprivation in multidimensions faced by the old age have become global 
issues affecting social development in the era of ageing.

It should be pointed out that disability and multidimensional deprivation are not only 
common trends accompanying the ageing process, but also interact and influence each other. 
On one hand, the older adults with disability may face greater economic risks because of their 
increased care need and care expenditure (3). And the decline in objective physical abilities 
may also affect their participation in social activities, as well as their subjective well-being, 
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satisfaction, confidence, etc. (4). These aspects are what it called 
“multidimensional deprivation.” On the other hand, older adults with 
relatively disadvantaged socioeconomic status are more likely to be at 
risk of disability (5, 6).

In this context, recent researches have increasingly focused on 
disability and multidimensional deprivation among old adults, and 
mainly include three research areas. The first is measuring of the 
disability degree in older adults, as well as analyzing the causes and 
consequences of disability (7, 8). The second is the calculation of 
multidimensional deprivation taking into account the specificities of 
older adults (9). The third, is the relationship between disability and 
multidimensional deprivation. It has been found that the consequences 
of disability are progressively expanding from economic deprivation 
caused by increased care cost (10) to non-economic deprivation such 
as impaired health, limited social participation, etc. (11). And disability 
has been proved playing a significant role in deprivation duration (12).

However, there are still some limitations in above studies. First, as 
it has been found that there may be interrelationships between different 
kinds of capability (13), current measurement for disability from single 
dimension may cause underestimation or overestimation. Thus, joint 
identification from multiple dimensions is needed to provide more 
accurate measurement of the probability, degree and population size 
of disability. Second, while existing research mainly focusing on the 
consequences of disability in different dimensions separately, only a 
few studies estimated the comprehensive consequences of disability 
from multiple dimensions. Meanwhile, some studies combined 
dimensions which may be  directly affected by disability including 
economic conditions, social participation, subjective well-being, with 
dimensions which are not the “direct result” but “improvement 
practice” of disability such as living facilities (14). This may lead to a 
biased estimation of the consequences caused by disability when using 
multidimensional deprivation as outcome variable.

To fill these gaps, this paper aims to achieve two goals. Firstly, to 
provide more accurate measurement of the disability degree in older 
adults from the perspective of multiple abilities. Secondly, to accurately 
estimate the extent and mechanisms by which disability exacerbates 
multidimensional deprivation in older adults using consequence 
dimensions more susceptible to disability. By deepening the 
understanding of the interaction between disability and deprivation, 
this paper can provide evidence and reference for social policies to 
improve health and alleviate deprivation in old age.

The rest of this paper is structured as follows. Section 2 provides 
literature review related to the measurements and consequences of 
disability. Section 3 describes the data sources, variable measurements, 
and empirical models. Section 4 presents main results of disability 
identification, measurement and decomposition of multidimensional 
deprivation, as well as the impact of disability on multidimensional 
deprivation. Section 5 discusses interpretation and extrapolation of 
estimates, and Section 6 provides policy implications, research 
limitations and prospects. The Appendix provides additional details.

2 Literature review

2.1 Measurement of disability from multiple 
indicators

Since the second half of the 20th century, a growing body of 
literature has focused on the topic of disability, which leads to an 

enrichment of related concepts and theoretical models (15–17), as well 
as the evolution of disability measurement, resulting in three 
generations of assessment tools.

The first generation of assessment tools was dominated by single-
ability measures, including ADL (18) and IADL (19). The second 
generation featured multidimensions consisting of somatic 
functioning, health care, socioeconomic environment, and life quality, 
such as the EASY-Care in the U. K. (20), NBA in Germany (21) and 
ACFI in Australia (22). And the third generation represented by the 
International Resident, Assessment, Instruments (23), has broken 
down the barriers of health information between different countries 
and care institutions, making the data and information accessible, 
transferable and continuous.

However, constrained by operability, the current assessment of 
disability in research and practice is still dominated by the first-
generation tools. This single-standard approach not only fails to fully 
identify the difficulties of the old people in other abilities, but may also 
limit the development of relevant policies and care services due to the 
underestimation of care needs. Although some studies have 
incorporated indicators including cognitive impairment, 
communication, and social participation (24), and some have already 
focused on the interrelationships between different kinds of disability 
such as the ADL, IADL, cognitive impairment, etc. (13), the research 
that truly identifies and assesses disability using the second-generation 
tool is still quite sparse. Therefore, there is still an urgent need to 
construct a comprehensive disability measurement that can be put 
into practice and research.

2.2 Multidimensional deprivation as 
consequence of disability

With the worldwide evolution of economic development and socio-
demographic structures, researches on the socio-economic consequences 
of disability had shown two shifts. First, discussions on the consequences 
scopes of disability have expanded from single dimension to multiple 
dimension, i.e., from economic deprivation due to the increased cost of 
care services (10) to non-economic deprivation, such as impaired health, 
contrained social participation, etc. (11). Second, the focus on the 
duration of the disability consequences has expanded from short-term 
and static deprivation to long-term and chronic deprivation. While 
earlier studies found that the process of disability has a continuing 
impact on individuals and families (25), recent studies have further 
validated the important role of disability in the duration of poverty (12) 
and its impact on getting rid of poverty and re-impoverishment (26). In 
addition, existing research has also found some heterogeneous 
consequences of disability led by the distribution of services, resources, 
and facilities (9, 27).

Although the above studies provide a theoretical basis for this 
paper, there are still gaps that need to be further explored. Firstly, 
previous research has expanded the focus on the dimensions of 
consequences of disability, recognizing that disability may lead to 
multiple overlapping risks for older adults (28). However, these 
researches mainly analyzed the consequences of disability in 
separate dimensions, making it difficult to estimate the extent of 
deprivation caused by disability from a holistic and 
comprehensive perspective.

Secondly, it should be recognized that multidimensional deprivation 
indicators aimed at providing a comprehensive “measurement” should 
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be distinguished from those as a “consequence” of disability. Current 
measurement of multidimensional deprivation of the old adults is mainly 
based on the Multidimensional Poverty Index (MPI) proposed by the 
United Nations (29), which excludes education dimension and the 
indicator of child mortality in health dimension, and increases 
dimensions of social participation and social security (9, 30, 31). 
However, some of these indicators may be  inappropriate if using as 
consequences of disability. This is because the changes in indicators 
related to policy and environment are often not the direct consequences 
of disability status, but rather general improvements accompanying with 
social development or specific policy practices. Specifically, old-age 
disability does not change the equipment of water, electricity and gas if 
the household already has such living conditions. And the old will also 
not be  deprived of their pension and health insurance if they have 
already participated in such social protections. Comparatively, only 
indicators that could be directly affected and deprived by the occurrence 
or aggravation of disability, such as income, consumption, subjective 
well-being, depression, social activity, etc., should be  used as the 
consequences of disability.

To summarize, the marginal contributions of this paper to existing 
research lie in two aspects. Firstly, based on an approach from multiple 
abilities, this paper provides a new perspective and empirical evidence 
for accurately assessing the disability degree. Secondly, through proper 
dimensional selection and causal analysis, this paper analyzes and 
explains how and to what extent the occurrence and aggravation of 
disability would lead to the multidimensional deprivation faced by 
old adults.

3 Methods

3.1 Data and samples

This paper uses China data as the representative case. As the 
developing country with the largest old population in the world, 
China had around 46 million older adults living in relative poverty 

(32), and 52.71 million disabled older adults in 2020 (33). And it is 
predicted that by 2030, there would be 13.32 million disabled and 
impoverished older adults in urban areas alone. Overall, the situation 
of deprivation and disability among older adults will be  grim in 
China (34).

To be specific, the data used for analysis is from 4 waves of 
China Health and Retirement Longitudinal Study (CHARLS), a 
longitudinal survey on a representative sample of Chinese 
residents conducted in 2011, 2013, 2015 and, 2018, covering 
12,400 households in 150 counties and 450 communities (villages) 
of 28 provinces in mainland China. According to the research aim, 
the participants under 60 years old and those investigated only 
once were excluded. Finally, a total of 32,926 samples 
were included.

3.2 Variable measurements

3.2.1 Independent variable: disability
The measurement of disability is based on a second-generation 

assessment tool developed by China. In 2021, the National Healthcare 
Security Administration (NHSA) issued the “Long-Term Care 
Disability Rating Assessment Standards (Trial),” which combines the 
international standards of disability (35, 36) with the demographic 
characteristics and policy priorities in China.

Specific to the assessment process (see Figure  1), first, three 
abilities of daily living, cognition, as well as perception and 
communication would be tested to get specific scores1, and the scores 
would be further categorized into 4 levels of “no disability,” “mild 
disability,” “moderate disability,” and “severe disability.” Second, the 
level of daily living would be compared with the level of cognition or 

1 Appendix Table A1 gives the specific proxy variables in CHARLS questionnaire 

and the detailed scores of 3 abilities.

FIGURE 1

The multi-dimensional joint identification process of disability.
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perception and communication to obtain a comprehensive disability 
level, which is also divided into 4 levels from no disability to severe 
disability (see Appendix Table  A2). Only the final level of 
comprehensive disability would be used as the independent variable.

3.2.2 Dependent variable: multidimensional 
deprivation

This study applied the Alkire-Foster (A-F) method to measure 
multidimensional deprivation, which has been widely used in 
multidimensional identification studies to reveal individual or 
household characteristics (37, 38).

The A-F method is divided into three main steps. First, define the 
measurement index of multidimensional deprivation and criteria for 
deprivation cut-off based on the research topic. Second, identify the 
deprivation status of the samples in single dimension based on the 
cutoff and weight of each indicator, and then further identify the 
multidimensional deprivation according to the cutoff of the 
multidimensional deprivation index and the weight of each 
dimension. Third, decompose the multidimensional deprivation index 
according to different dimensions to calculate the contribution of each 
dimension to deprivation. From this, the final measurements consist 
of three items, including: (1) Headcount ratio (H), the percentage of 
people in multidimensional deprivation; (2) Average share (A), 
suggesting the average share of the deprivation; (3) Multidimensional 
deprivation index (M0), the product of headcount ratio and average 
share. The specific calculations for each item are described below.

Let n be the number of samples, d be the number of dimensions 
taken into account, yij be the value of sample i in the jth dimension, wj 

be the weight of each dimension and =∑
1

1
d

jw . Further, let zj denote 

the deprivation threshold within each dimension while constructing 
an ×n d  deprivation matrix g. If <ij jy z , then the sample is deprived 
in that dimension and =1ijg . The row vector g0 represents the 
deprivation vector for a series of samples i, and the column vector c is 
the number of deprivation dimensions for a series of samples with 
=∑1

j
i ij ijc w q . The identification criterion for the multidimensional 

deprivation status of a specific sample is denoted as ( )ic k . The 

incidence of deprivation ( ) = ∑1
n

ijq
H k

n
; and the average deprivation 

share ( )
( )

=
×

∑
∑

1

1

n
i
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ij
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. Thus, the multidimensional deprivation 

index can ultimately be expressed as:
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×
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1

0 ·
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(1)

The 0M , H , and A in Equation 1 are all outcome variables in the 
descriptive analysis of the overall situation of multidimensional 
deprivation, whereas the regression analysis will use the absolute value 
of M0 (MDI) in individual level and whether or not the individual is 
in a state of multidimensional deprivation (MD) as judged on the basis 
of that value as the main dependent variables. When analyzing the 
mechanisms of the formation of multidimensional deprivation, this 
paper also used three variables of whether an individual is in a state of 
deprivation in dimensions of economic conditions (EC), subjective 

well-being (SWB) and social participation (SP). To further reveal the 
long-term process of multidimensional deprivation in older adults 
with disability, we also construct a Period variable to analyze the effect 
on the duration of multidimensional deprivation due to 
old-age disability.

Overall, the above three dimensions and nine indicators2 that 
jointly constitute multidimensional deprivation index, along with 
their definitions and cutoffs, are shown in Table 1.

3.2.3 Control variables
Control variables include demographic and socioeconomic 

characteristics at individual level, structure, perceptions, and 
economic status at family level, as well as gross domestic product in 
region level. These variables may influence multidimensional 
deprivation by individual’s economic status, subjective well-being, and 
social participation, which thus need to be controlled. Table 2 presents 
the descriptions and basic statistics for main variables.

3.3 Empirical models

Using panel data and instrumental variables is necessary to 
address the endogeneity in disability and deprivation. According to 
the type of the dependent variables, the Logit model, the fixed-effect 
model and the ordered logit model were used to estimate the effects 
of disability on the incidence, degree and duration of deprivation, 
respectively. The basic model is shown in Equation 2, where ity  
describes the deprivation status (MD), deprivation degree (MDI), or 
deprivation duration (Period) of samples in time t . itDisable  is the 
degree of disability. ,i tControls  is a series of control variables. α  and 
ε ,i t  are constant term and random error term. iIndividual  and tYear  
are individual and time fixed effects, respectively (there are no such 
two terms in the random effects model).

 
β θ ε= α + + + + +0 ,it it i t i t ity Disable Controls Individual Year

 (2)

To avoid the problem of bidirectional causality between disability 
and multidimensional deprivation status as much as possible, 
we added “average degree of disability among other older adults in the 
same city excluding the surveyed samples itself ” to the model as an 
instrumental variable itZ  to reach the final model in Equations 3, 4. In 
this way, the relevance of the instrumental variable with the sample’s 

2 There are three points that need to be clarified regarding dimensions and 

indicators. First, the education dimension raised by the United Nations (UNDP, 

2023) is excluded here, because as a measure of opportunity equity and 

competence, education has limited representation of the current situation in 

old age, and is usually not the main means to improve the old-age welfare. 

Second, indicators such as self-assessed health, depression, and life satisfaction 

are used in subjective well-being dimension, which are affected by disability 

but do not have a direct impact on disability, so as to eliminate potential 

bidirectional causality and endogeneity problems. However, indicators such 

as chronic disease are not included here as they have been regarded as the 

causes of disability. Third, the dimension of social participation is included as 

an important goal of active ageing.
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independent variable (disability) and the exogeneity with the 
dependent variable (multidimensional deprivation) can be ensured.3

 
α β ε= + +1 1it it itDisable Z

 (3)

 

β α α β β θ β ε
ε

= + + + + +
+ +

0 1 0 1 0it it it it
i i it

y Z Controls
Individual Year  (4)

All estimates were done using software Stata 17.

4 Results

4.1 Disability identification among the 
older adults

Since this paper used a second-generation assessment tool which 
jointly identified disability from multidimensional abilities, Figure 2 
firstly reports the degree of comprehensive disability among Chinese 
older adults in urban and rural areas from 2011 to 2018. It can be seen 

3 The instrumental variable of sample i  in period t is constructed as follows: 

≠
−

−∑ = ,
n
j j1

1

Disable Disablejt iti

nu

. Among them, u  is the city where the sample 

i  is located, un  is the total number of samples within the city, and j  

represents the sample in the city excluding i.  By this way, on the one hand, 

the regional characteristics of the old population in health, disease, function 

and other aspects the average disability level of other samples in this region 

have a certain degree of connection with the sample itself, thereby meeting 

the correlation requirement. On the other hand, the disability levels of other 

samples are not directly related to the multidimensional deprivation degree 

of the sample itself, thereby meeting the exogeneity requirement.

that the overall disability rate of China’s old population had been 
above 60% for a long time since 2011, and had slightly increased 
during the surveyed period. Especially the share of moderately and 
severely disabled seniors in the total number of disabled seniors had 
increased from 6.5% in 2011 to 8.2% in 2018, implying that as life 
expectancy increased, the old people would be more likely to face 
severe disability in later life. However, in terms of urban–rural 
disparity4, the total incidence of disability in rural areas was about 10% 
higher than that in urban areas. This result means that the long-
standing dualistic development model in China indeed led to 
inequality in health and capacity impairment faced by urban and rural 
older adults.

In order to show how the disability degree based on above 
approach differs from disability identified separately from single 
dimension, Table 3 reports the degree of disability in each of the 3 
abilities among Chinese older adults in the same period. If measured 
only by the ability of daily living, the disability rate would be about 3% 
lower than the composite disability rate. This result, on the one hand, 
is basically consistent with the disability rate measured by Gong et al. 
(34), which can demonstrate the reliability of the sample and data used 
in this paper. On the other hand, it suggests that a measure only by 
daily living may ignore some older adults who have normal somatic 
functioning but are in need of care due to deficits in cognitive and 
perceptual abilities. If measured in terms of cognitive and perceptual 
abilities, nearly all older adults are faced with varying degrees of 
impairments in cognition, perception and communication abilities, 
which may lead to an overestimation of the severity of disability 
problems and the actual need for care.

4 The criterion for dividing urban and rural areas here is the geographical 

location of the sample, rather than the Hukou type control variable. And the 

classification criteria for the analysis of urban–rural heterogeneity in the 

following text are the same.

TABLE 1 Dimensions, indicators, weights, and deprivation cutoffs.

Dimensions Indicators Criteria for deprivation cut-off Weights

Economic Condition 

(EC)

Total personal income
The annual per capita net income of each household is less than 2,300 yuan (criteria for poverty 

at the national level in China, ≈$320).
1/12

Family Transfer income No intra-household transfer of financial support in the last year 1/12

Daily Consume
Per capita daily consumption expenditure below $2 (criteria from the Asian Development 

Bank)
1/12

Debt Household debt greater than 0 1/12

Subjective well-being 

(ESB)

Self-assessed health Self-assessed health status as very poor or poorer (compared to average, good and better) 1/9

Depression
The individual scored 10 and above in the 10 questions of CES-D, a brief screening measure of 

depression (0 to 9 usually regarded as not depressed)
1/9

Life satisfaction
Life satisfaction scores of totally dissatisfied or relatively dissatisfied (compared to average, 

satisfied and relatively satisfied)
1/9

Social Participation 

(SP)

Intergenerational 

communication
Frequency of meeting or communicating with family members less than once a month 1/6

Activity participation Did not participate in any form of socialization 1/6

(1) The theoretical basis for adopting equal weights for each dimension is assuming that each dimension is equally important for the old people, and by this way the potential disputes of 
differentiated weights from methods such as principal component analysis can be avoided. (2) Since family transfer income and debt are not only related to economic conditions but also 
influenced by subjective concepts and other factors, it is difficult to determine appropriate absolute values or proportional values as cutoffs. Thus, whether the situation occurs is used as the 
criterion for determination. (3) The cutoffs of intergenerational interaction frequency and activity participation are determined by referring to existing researches (50, 51).
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Overall, the above results justify the use of the joint identification 
of disablement, by which way a more accurate estimate of multiple 
capability impairment can be given.

4.2 Measurement and decomposition of 
multidimensional deprivation

4.2.1 Multidimensional deprivation among the 
older adults

Since different cutoffs (kin Equation 1) affect the recognition 
results of multidimensional deprivations, Table  4 presents the 
headcount ratio (H), average share (A), multidimensional deprivation 
index (M0), respectively.

It can be seen that regardless of k, the overall headcount ratio, the 
average share and the index of multidimensional deprivation all 
decreased from 2011 to 2018. This means that the multidimensional 
deprivation of Chinese older adults has declined significantly over 
recent years. However, as the criterion for identifying deprivation 
increases ( = 2k ), the incidence and depth of multidimensional 
deprivation decreased while the average share of deprivation 
expanded. It is also noteworthy that multidimensional deprivation 
rather worsened in 2015 compared to 2013 when =1k , whereas this 
was not the case when = 2k . This implies that when deprivation is 
measured from a single dimension, short-term fluctuation in that 

dimension may lead to the recurrence of exit-return to deprivation, 
thus affecting the stability of deprivation identification. It can thus 
demonstrate that deprivation identified from a multidimensional 
perspective is more stable.

Figure 3 further reports the sample sizes at different duration of 
multidimensional deprivation. If =1k , more than 2/3 of the deprived 
population were in short-term deprivation of 1 or 2 periods, while the 
remaining 1/3 were in long-term deprivation more than 4 years. If, 
only about 9% of the samples were in short-term deprivation, and the 
samples in long-term deprivation were almost negligible.

In addition, consistent with the urban–rural disparities in 
disability degree, older adults in rural areas also faced more severe 
multidimensional deprivation. Specifically, rural areas had a 
significantly higher headcount ratio, average share, multidimensional 
deprivation index, and longer deprivation duration than urban areas 
regardless of the cutoff. And the reduction of headcount ratio in rural 
areas over time was also lower than in urban areas. As a result, the 
urban–rural heterogeneity should also be focused on in latter analysis 
of the impact of disability on multidimensional deprivation.

4.2.2 Decomposition of multidimensional 
deprivation

In order to further identify the leading cause of multidimensional 
deprivation, this paper decomposed MDI and compared the results of 
the decomposition with the incidence of deprivation of the sample on 

TABLE 2 Variable definitions and descriptive statistics.

Variables Descriptions Mean S. D. Min Max

Disable
0 to 3 representing no disability, mild disability, moderate 

disability and severe disability, respectively
0.725 0.673 0 3

Gender Male = 0; Female = 1 0.491 0.500 0 1

Marriage Divorced/Widowed/Never Married = 0; Married = 1 0.758 0.428 0 1

Age Actual age 69.090 7.151 60 118

Education

Illiteracy, accounting for: 30.07%

No primary school completion 18.30%

Primary school 19.08%

Junior high school 10.78%

Senior high school 5.16%

Junior college 0.73%

Bachelor degree 18.85%

Master’s degree and above 0.02%

HukouType

Agricultural hukou, accounting for: 74.93%

Non-agricultural hukou 23.51%

Unified residential hukou 1.51%

No hukou 0.05%

TotalInc Gross annual personal income in logarithms 7.668 2.805 0 21

MedIns Medical insurance, Uninsured = 0; Insured = 1 0.910 0.286 0 1

Pension Pension, Uninsured = 0; Insured = 1 0.818 0.386 0 1

ChildTogether Whether living with children, No = 0; Yes = 1 0.271 0.444 0 1

ChildEdu Average years of schooling of children 8.353 3.769 0 23

ChildInc Annual per capita income of children in logarithms 1.311 0.690 0 2

GDP GDP per capita in logarithms 10.558 0.602 9 13
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each single dimension (see Table 5). Overall, from 2011 to 2018, the 
contribution of the economic condition and subjective well-being 
dimensions to multidimensional deprivation decreased from 31.7 to 
24.4% and from 32.1 to 29.9% respectively, while the contribution of 
the social participation dimension increased from 36.1 to 45.6%.

Specifically, family transfer income, self-assessed health, and 
activity participation were the indicators with higher contribution to 
MDI and incidence of unidimensional deprivation, and more than 

half of older adults were under deprivation in the above 3 aspects in 
2011. Although the deprivation incidence and contribution of family 
transfer and self-assessed health indicators had slightly declined over 
time, the deprivation in the activity participation were even worse, 
while the intergenerational communication indicator in social 
participation dimension also shared a growing contribution to 
multidimensional deprivation. It can be proved that the inclusion of 
social participation dimension in this paper is crucial.

FIGURE 2

The jointly identified disability among Chinese older adults from 2011 to 2018.

TABLE 3 Incidence of disability among the older adults in urban and rural areas (%).

Year Degree Ability

Daily living Cognition Perception and 
Communication

Total Rural Urban Total Rural Urban Total Rural Urban

2011

Total 57.19 60.13 52.76 99.97 99.98 99.96 98.00 98.65 97.04

Mild 52.22 55.42 47.39 90.80 88.32 94.56 91.17 90.57 92.08

Moderate 3.32 3.31 3.33 6.94 8.84 4.07 6.64 7.76 4.96

Severe 1.65 1.40 2.04 2.23 2.82 1.33 0.19 0.32 0.00

2013

Total 61.92 65.67 56.37 100.00 100.00 99.99 96.70 97.44 95.60

Mild 57.50 60.97 52.36 90.30 87.66 94.20 89.94 89.28 90.92

Moderate 2.91 3.20 2.48 7.29 9.03 4.71 6.22 7.52 4.30

Severe 1.51 1.50 1.53 2.41 3.31 1.08 0.54 0.64 0.38

2015

Total 60.63 64.45 54.85 99.97 100.00 99.95 97.02 98.01 95.53

Mild 55.61 58.88 50.65 86.28 82.83 91.52 91.05 90.83 91.38

Moderate 3.40 3.81 2.78 9.21 11.49 5.76 5.42 6.54 3.72

Severe 1.62 1.76 1.42 4.48 5.68 2.67 0.55 0.64 0.43

2018

Total 58.55 62.56 52.55 99.99 100.00 99.97 97.22 98.12 95.89

Mild 52.77 56.25 47.56 87.10 83.82 92.03 92.24 92.11 92.43

Moderate 3.70 4.20 2.96 9.07 11.37 5.62 4.89 5.90 3.38

Severe 2.08 2.11 2.03 3.82 4.81 2.32 0.09 0.11 0.08
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4.3 Impact of disability on endogenous 
functional deprivation

4.3.1 Baseline regression
As related studies generally identified 1/3 of the total indicators as 

the multidimensional deprivation cutoff (37), this paper used MDI 
value in individual level when =1k  to get the outcome variable. Panel 
A in Table 6 reports the results of the regression of disability on the 
incidence of multidimensional deprivation (MD), the value of 
multidimensional deprivation index (MDI), as well as the deprivation 
duration (Period).

Model 1 presents the results of the correlation coefficients from 
the panel random effect estimation, suggesting that the higher level of 

disability in older adults significantly increased the probability of 
being multidimensional deprived. The fixed effect estimation in Model 
2 indicates that for every 1-level increasing in disability, the 
deprivation index of older adults increased by 2%. Models 3–1 reports 
the effects of disability on the duration of multidimensional 
deprivation, which show that the level of disability was significantly 
and positively associated with the duration of deprivation. The 
marginal effects of model (3–2) were further reported below panel A, 
and the results showed that for the non-deprived older group, the 
probability of being in non-deprivation sharply dropped as the level 
of disability increased. However, for older adults who were already 
trapped in deprivation, an increase in the degree of disability 
prolonged the duration of their deprivation. The above results are all 
significant at the 1% level, and validate the central question of this 
paper, which is that disability does contribute to the multidimensional 
deprivation faced by older adults.

To further analyze how the above effects occur, Models 4 to 6 
report the impact of disability on the deprivation suffered by the 
sample in each dimension, respectively. The results show that older 
adults with disability were vulnerable to deprivation due to 
disability in all 3 dimensions including economic condition, 
subjective well-being and social participation. Further focusing on 
the regression coefficients, compared with the economic 
dimension, the subjective well-being and the social participation 
dimension were more likely to be deprived due to disability. This 
suggests that China’s socioeconomic development and anti-
deprivation policies may have obvious protective effects on the 
economic dimension. Especially the Chinese pension system, 
which has developed rapidly in the past two decades and has a 
coverage rate of nearly 90%, undoubtedly provides sufficient 
income protection in old age. However, aspects such as self-
assessed health, depression, life satisfaction, intergenerational 
communication and activities participation, are still vulnerable to 
the impact of disability. It can be argued that the multidimensional 
deprivation of older adults caused by disability is formed through 
all of the 3 dimensions.

Given the bidirectional relationship between disability and 
deprivation, this study further took “average degree of disability 
among other older adults in the same city excluding the surveyed 
samples itself ” (ADisable) as an instrumental variable to address 

FIGURE 3

The duration of multidimensional deprivation at different cutoffs.

TABLE 4 The headcount ratio, average share and MDI among older 
adults, 2011–2018.

Year =k 1 =k 2

Total Rural Urban Total Rural Urban

Headcount ratio (H)

2011 0.622 0.685 0.527 0.067 0.083 0.043

2013 0.518 0.602 0.391 0.045 0.057 0.027

2015 0.535 0.607 0.423 0.036 0.045 0.022

2018 0.427 0.497 0.319 0.024 0.032 0.011

Average share (A)

2011 0.494 0.504 0.471 0.746 0.747 0.721

2013 0.471 0.477 0.455 0.733 0.737 0.741

2015 0.465 0.474 0.447 0.750 0.733 0.727

2018 0.452 0.459 0.436 0.708 0.719 0.636

Multidimensional Deprivation Index (M0)

2011 0.307 0.345 0.248 0.050 0.062 0.031

2013 0.244 0.287 0.178 0.033 0.042 0.020

2015 0.249 0.288 0.189 0.027 0.033 0.016

2018 0.193 0.228 0.139 0.017 0.023 0.007

The headcount ratio at =k 3  is extremely low, especially from 2013 to 2018 when the main 
indicator is 0, so it is not reported here.
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the potential estimation bias. Panel B in Table 6 reports regression 
results with the addition of instrumental variables and using 
two-stage least squares. The results for the 6 models were all 
statistically significant and consistent with Panel A, further 
proving the causal relationship of disability on 
multidimensional deprivation.

4.3.2 Robustness analysis
In order to ensure the reliability of the regression results, this 

paper used four ways to conduct robustness tests, including replacing 

dependent variables, adding control variables, using Tobit model for 
regression, and using samples after propensity score matching (PSM). 
First, to exclude the above results from being influenced by specific 
multidimensional deprivation identification strategies, the 
multidimensional deprivation is re-estimated using = 2k  and new 
explanatory variables are generated for estimation accordingly. 
Second, to further strip out the deprivation-inducing effects of 
disability, access to auxiliary (Auxiliary) and logarithmic healthcare 
hours (LnHT) were added to the original control variables. Third, due 
to the large number of 0 values in the dependent variables such as 

TABLE 5 Multidimensional deprivation decomposition and unidimensional deprivation rate.

Dimensions Indicators Percentage contribution of 
multidimensional deprivation (%)

Unidimensional deprivation rate (%)

2011 2013 2015 2018 2011 2013 2015 2018

Economic Condition 

(EC)

Total personal 

income
8.90 11.50 12.60 6.90 43.03 49.08 55.29 24.82

Family Transfer 

income
12.60 10.30 9.60 10.10 68.54 48.46 44.71 44.90

Daily Consume 5.20 7.70 5.10 4.30 24.11 31.41 20.28 14.59

Debt 5.00 3.40 2.70 3.10 22.35 13.89 10.85 11.25

Subject Well-being 

(SWB)

Self-assessed health 15.30 16.00 16.10 12.60 56.14 53.57 54.41 32.22

Depression 11.60 8.10 10.30 12.10 40.33 24.46 31.50 33.13

Life satisfaction 5.20 4.70 3.30 5.20 15.79 11.83 8.23 11.08

Social Participation 

(SP)

Intergenerational 

communication
10.80 12.00 12.40 15.50 21.39 20.19 21.31 22.58

Activity participation 25.30 26.20 27.80 30.10 52.74 46.48 51.36 52.13

TABLE 6 Baseline regression.

Panel A MD MDI Period EC SWB SP

(1) (2) (3-1) (4) (5) (6)

Disable 0.538*** 0.020*** 0.293*** 0.096*** 0.626*** 0.418***

(0.027) (0.002) (0.023) (0.024) (0.027) (0.026)

Control variables Controlled

N 30,991 30,991 32,836 32,836 32,836 32,836

(3-2) Period = 0 Period = 1 Period = 2 Period = 3 Period = 4

Disable −0.048*** −0.015*** 0.009*** 0.026*** 0.028***

(Marginal Effect) (0.004) (0.001) (0.001) (0.002) (0.002)

Panel B MD MDI Period EC SWB SP

(1) (2) (3) (4) (5) (6)

Stage 1 0.494*** 0.650*** 0.521*** 0.642*** 0.521*** 0.521***

ADisable (0.033) (0.039) (0.027) (0.104) (0.034) (0.034)

Control variables Controlled

N 30,991 30,991 32,836 32,836 32,836 32,836

Stage 2 0.542*** 0.026*** 0.713*** 0.521*** 0.686*** 0.496***

Disable (0.127) (0.008) (0.103) (0.034) (0.110) (0.117)

Control variables Control

N 30,991 30,991 32,836 32,836 32,836 32,836

***p < 0.01. Robust standard errors in parentheses.
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MDI and Period, the Tobit model for the restricted dependent 
variable was adopted to have maximum likelihood estimation on left-
censored explanatory variables. Finally, propensity score matching 
(PSM) was used to reduce the impact of sample selectivity bias and 
confounders on the results. Table 7 shows the regression results under 
the four methods. The comparison between the results and the 
baseline regression shows that the estimations in this paper 
are robust.

4.3.3 Urban–rural heterogeneity analysis
Considering the differences in disability and multidimensional 

deprivation between urban and rural areas, this paper further analyzed 
whether the impact of disability on multidimensional deprivation also 
exists urban–rural heterogeneity. Table 8 reports the regression results 
by urban and rural samples, respectively. Compared to older adults 
living in rural areas, urban older adults with disability had a slightly 
higher probability and degree of falling into multidimensional 
deprivation. Although the economic situation of older adults in urban 
areas is generally considered better than their rural counterparts, 
disabled older adults in urban were more likely to suffer from 

deprivation in economic condition and social participation due 
to disability.

Combined with the marginal effect for the deprivation duration 
on the right side of the table, although the probability of being 
deprived for 2 or 3 periods of older adults in urban areas was slightly 
higher than in rural areas, the probability of being deprived for 4 
periods was significantly lower than in rural areas. But the older adults 
in rural areas had a higher probability of falling from a state of 
non-deprivation into deprivation due to disability, and were also more 
likely to be immobilized in chronic deprivation for 4 periods.

5 Discussion

Using China as a typical representative, this paper analyzed the 
impact of disability on multidimensional deprivation based on joint 
identification of disability and a multidimensional measure of 
deprivation. The main findings are as follows.

First, the prevalence of disability in Chinese older adults exceeded 
60%, with an upward trend especially for the moderate and severe 

TABLE 8 Analysis of urban–rural heterogeneity.

Variables Disable

Rural Urban Rural Urban

MD
0.089*** 0.094***

Period

0
−0.037*** −0.068***

(0.006) (0.007) (0.004) (0.008)

MDI
0.020*** 0.021***

1
−0.021*** 0.000

(0.002) (0.003) (0.002) (0.001)

EC
0.010** 0.021***

2
0.001* 0.024***

(0.005) (0.006) (0.001) (0.003)

SWB
0.108*** 0.106***

3
0.025*** 0.026***

(0.006) (0.007) (0.003) (0.003)

SP
0.061*** 0.081***

4
0.032*** 0.018***

(0.005) (0.007) (0.004) (0.002)

***p < 0.01, **p < 0.05, *p < 0.1.

TABLE 7 Robustness check.

Method Variable MD MDI Period EC SWB SP

Adding control 

variables

Disable 0.450*** 0.018*** 0.289*** 0.096*** 0.519*** 0.335***

(0.029) (0.002) (0.023) (0.026) (0.029) (0.028)

Auxiliary 0.218*** 0.011*** −0.039 0.083** 0.259*** 0.176***

(0.046) (0.003) (0.038) (0.040) (0.046) (0.047)

LnHT 0.068*** 0.001** 0.014* −0.019** 0.082*** 0.066***

(0.010) (0.001) (0.008) (0.009) (0.010) (0.010)

Replacing dependent 

variable

Disable 0.808*** 0.020*** 0.489*** 0.096*** 0.626*** 0.418***

(0.053) (0.002) (0.037) (0.024) (0.027) (0.026)

Using Tobit model
Disable 0.165*** 0.040*** 0.241*** 0.039*** 0.158*** 0.101***

(0.008) (0.002) (0.020) (0.009) (0.007) (0.007)

Using PSM sample
Disable 0.579*** 0.022*** 0.423*** 0.065** 0.704*** 0.387***

(0.029) (0.002) (0.024) (0.027) (0.030) (0.030)

***p < 0.01, **p < 0.05, *p < 0.1.
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disability groups and a more severe situation in rural areas. Due to the 
consideration of the impairment of multiple abilities, these results are 
slightly higher than the estimations in previous studies, while the 
growing trends and urban–rural heterogeneity of disability are 
generally consistent (39, 40). It can be  deduced that with the 
development of medical technology and healthcare system, the 
extending trends of life expectancy and the periods carrying disease 
in moderately and severely disabled older adults would bring out 
growing pressure of caregiving and challenges to the worldwide 
ageing societies.

Second, both the overall headcount ratio and multidimensional 
deprivation index of older adults in China had decreased significantly. 
As for the decomposition of multidimensional deprivation and the 
incidence of unidimensional deprivation, while the contribution and 
incidence of economic condition and subjective well-being 
dimensions decreased, the social participation dimension’s 
contribution to multidimensional deprivation increased. Besides, 
older adults in rural areas suffer more severe incidence, depth and 
duration of multidimensional deprivation than their urban 
counterparts. Although the above results show the achievement of 
China’s economic development and social policy in poverty alleviation 
(9), they also suggest that the low awareness of activity participation 
and the lack of activity facilities in community may be  emerging 
factors contributing to multidimensional deprivation (41, 42).

Third, the disability indeed led to multidimensional deprivation 
among older adults, with higher levels of disability associated with a 
higher probability, deeper degree, and longer duration of deprivation, 
which are consistent with findings of existing research (43). In terms of 
the mechanisms by which the above effects were produced, disability 
caused significant deprivation in all three dimensions, but the effects on 
subjective well-being and social participation were greater than on 
economic dimensions. Further combined with the theory and reality, it 
is the adverse outcomes of disability such as decreased income, 
aggravated depression, reduced life satisfaction and health confidence, 
as well as diminished engagement in activities (44–47), that caused a 
multidimensional deprivation in the older adults.

Fourth, as the urban–rural disparities in disability and 
multidimensional deprivation, the effects of disability on 
multidimensional deprivation also shared a heterogeneity. For one 
thing, although urban areas are usually considered to have more 
resources and opportunities than the rural, urban disabled older 
adults are more likely to be exposed to economic deprivation and 
social participation deprivation, which aligns with a Tunisian study 
on multidimensional vulnerability in households (48). The possible 
reasons may be that influenced by the traditional filial piety culture, 
rural older adults may rely on the informal care from family members 
to a larger extent after they become disable (49), and thus the 
deterioration in economic condition and intergenerational interaction 
is relatively small. Comparatively, older adults in urban areas may rely 
more on formal care, so the decline in intergenerational interaction is 
relatively greater. Meanwhile, the much higher medical care costs in 
urban areas further exacerbate the economic deprivation faced by 
disabled people in urban areas.

For another, the increased disability of older adults in rural areas 
makes them vulnerable to falling into deprivation from non-deprivation 
and remaining in chronic deprivation more than 5 years. The possible 
reason may be that since the entry threshold of the minimum living 
allowance and other subsidy policies in urban areas is much higher 

than rural areas, it may take some time for urban disabled older adults 
to receive compensation. However, due to the better medical resources, 
social policies, and other opportunities in urban areas, the probability 
of falling into long-term poverty for urban old people after disability is 
lower, while the probability for rural older adults is higher.

6 Conclusion

Considering that disability and multidimensional deprivation in 
ageing process are common problems faced by global societies, the 
typical experience of China can shed light on the improvement of 
healthcare system and social governance for both developing and 
developed countries. The potential policy implications are as follows.

First, more effective assessment tools and social policies should 
be  implemented to accurately identify the degree of disability and 
multidimensional deprivation of older adults, so as to adequately 
address the diverse needs of the disabled and deprived. For developed 
countries with more serious problems of ageing and disability, the 
application of second- or third- generation disability assessment tools 
considering multiple capabilities in practice should be strengthened. 
Their advanced development level can provide financial support for 
ensuring the comprehensive capabilities of the old population. As 
developing countries facing more severe poverty issues, they may draw 
lessons from China’s experience, such as incorporating poverty types—
like expenditure-based and illness-induced poverty—in poverty 
identification, and implementing dynamic monitoring of marginalized 
groups prone to poverty recurrence. The above measures highlight the 
significance of multiple dimensions and duration in poverty governance.

Second, considering the increasing contribution of the social 
participation dimension to the level of deprivation, there should be a 
shift in the relative neglectof social participation in current governance 
practices. On the one hand, the role of traditional Chinese filial piety 
culture should be  further promoted in building an age-friendly 
society. On the other hand, relevant facilities (especially in rural areas) 
and opportunities should be  improved to promote the activity 
participation of the old people. By these ways, the sense of deprivation 
among the old population can reduced, and their integration into 
society can be promoted.

Third, since the occurrence of disability will aggravate the 
multidimensional deprivation suffered by older adults, social 
protection that can achieve synergistic management of the two issues 
should be  adopted. For example, the economic benefit standard 
provided by the Long-term Care Insurance should be raised, so as to 
reduce the economic risks that may be caused by disability. Meanwhile, 
relevant service for mental health care, functional recovery and social 
participation can be added to the long-term care service items, thus 
to avoid deprivation on a larger scale.

Fourth, considering the urban–rural heterogeneity of deprivation 
resulting from disability, more targeted governance approaches should 
be adopted. For rural areas with a relatively lower economic level, 
while strengthening the detection of short-term deprivation of the old 
people, the problem of long-term deprivation should be addressed 
through more inclusive and adequate social policies. For urban areas 
with better economic conditions but more complex social risks and 
changes in cultural concepts, attention should be paid to the significant 
differences among the old population in economic capabilities and 
social participation, so as to prevent some of them from facing greater 

https://doi.org/10.3389/fpubh.2025.1587613
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zhang and Wang 10.3389/fpubh.2025.1587613

Frontiers in Public Health 12 frontiersin.org

deprivation due to the untimely policy protection. The above practice 
is particularly important for developing countries as the development 
gap will exist within them for a long time.

In conclusion, this study still has limitation at least in the following 
aspects. Although the CHARLS data is generally representative, 
influenced by the development process of relevant institution, some 
older adults in rural areas may have been excluded from the sampling 
frame because they have not been officially registered. Meanwhile, 
some older adults residing in nursing homes or welfare institutions 
may not have been included in the survey. In fact, these groups may 
have more serious deprivation or health problems, which may lead to 
a potential underestimation of the disability and deprivation.

In addition, this study will be expanded from two aspects in 
the future. First, this study controlled for a series of 
socioeconomic status variables when estimating the net benefit 
of disability on multidimensional deprivation. However, since the 
SES variables not only have direct impact on multidimensional 
deprivation, but also may further exert indirect influence on 
multidimensional deprivation through their interaction with 
disability. Thus, the above mechanisms should be  further 
distinguished to obtain the direct and indirect effect of disability 
on multidimensional deprivation. Second, the data used in this 
paper spanned up to 2018, while the pandemic clearly since 2019 
obviously has had a dramatic and complex impact on the health, 
functioning, and broader socioeconomic status of older adults. 
Against this backdrop, whether the incidence and degree of 
disability and deprivation in old age exacerbated? Whether the 
impact of disability on deprivation changed? These questions 
remain subsequent research to further deepen our understanding 
of disability and deprivation.

Data availability statement

Publicly available datasets were analyzed in this study. This data 
can be found here: https://charls.pku.edu.cn/.

Ethics statement

This study used publicly available datasets (CHARLS). Ethical 
review and approval was not required for the study on human 
participants in accordance with the local legislation and institutional 
requirements. Written informed consent from the patients/ 
participants or the patients/participants’ legal guardian/next of kin 
was not required to participate in this study in accordance with the 
national legislation and the institutional requirements. For CHARLS, 
the studies involving humans were approved by the Biomedical Ethics 
Committee of Peking University (Approval No: IRB00001052-
110155); the patients/participants provided their written informed 
consent to participate in this study.

Author contributions

KZ: Conceptualization, Data curation, Methodology, Formal 
analysis, Visualization, Software, Writing-original draft, Writing-
review & editing. JW: Writing-original draft, Writing-review & 
editing.

Funding

The author(s) declare that financial support was received for the 
research and/or publication of this article. This work was supported 
by the Scientific Research Program Funded by Education Department 
of Shaanxi Provincial Government (Program No. 24JK0245).

Acknowledgments

The authors wish to thank the editors and reviewers for their help 
and cooperation in the work of this article. We are also grateful to the 
National School of Development of Peking University for providing 
the data.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation of 
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1587613/
full#supplementary-material

References
 1. WHO. (2022). Global report on health equity for persons with disabilities. Available 

online at:https://www.who.int/publications/i/item/9789240063600 [Accessed October 
10, 2023].

 2. OECD. Pensions at a glance 2021 OECD and G20 indicators. (2021) Available 
online at:https://www.oecd.org/publications/oecd-pensions-at-aglance-19991363.htm 
[Accessed October 10, 2023].

https://doi.org/10.3389/fpubh.2025.1587613
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://charls.pku.edu.cn/
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1587613/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1587613/full#supplementary-material
https://www.who.int/publications/i/item/9789240063600
https://www.oecd.org/publications/oecd-pensions-at-aglance-19991363.htm


Zhang and Wang 10.3389/fpubh.2025.1587613

Frontiers in Public Health 13 frontiersin.org

 3. Banks LM, Kuper H, Polack S. Poverty and disability in low- and middle-income 
countries: a systematic review. PLoS One. (2017) 12:e0189996. doi: 
10.1371/journal.pone.0189996

 4. Guo C, Zheng X. Health challenges and opportunities for an aging 
China. Am J Public Health. (2018) 108:890–2. doi: 10.2105/AJPH.2018. 
304444

 5. Pinilla-Roncancio M. The reality of disability: multidimensional poverty of people 
with disability and their families in Latin America. Disabil Health J. (2018) 11:398–404. 
doi: 10.1016/j.dhjo.2017.12.007

 6. Ridley M, Rao G, Schilbach F, Patel V. Poverty, depression, and anxiety: causal 
evidence and mechanisms. Science. (2020) 370. doi: 10.1126/science.aay0214

 7. Calatayud E, Oliván-Blázquez B, Sánchez Peña M, Aguilar-Latorre A, Tena-Bernal 
O. Cognitive and functional evolution in older adults with and without intellectual 
disability using a multicomponent intervention: a prospective longitudinal study. Exp 
Gerontol. (2024) 185:112352. doi: 10.1016/j.exger.2023.112352

 8. Woods RL, Espinoza S, Thao LT-P, Ernst ME, Ryan J, Wolfe R, et al. Effect of aspirin 
on activities of daily living disability in community-dwelling older adults. J Gerontol A 
Biol Sci Med Sci. (2021) 76:2007–14. doi: 10.1093/gerona/glaa316

 9. Wang Q, Shu L, Lu X. Dynamics of multidimensional poverty and its determinants 
among the middle-aged and older adults in China. Humanit Soc Sci Commun. (2023) 
10:116. doi: 10.1057/s41599-023-01601-5

 10. Hayajneh AA, Rababa M. The association of frailty with poverty in older adults: a 
systematic review. Dement Geriatr Cogn Disord. (2022) 50:407–13. doi: 10.1159/000520486

 11. Pinilla-Roncancio M, Mactaggart I, Kuper H, Dionicio C, Naber J, Murthy GVS, 
et al. Multidimensional poverty and disability: a case control study in India, Cameroon, 
and Guatemala. SSM. (2020) 11:100591. doi: 10.1016/j.ssmph.2020.100591

 12. Park E-Y, Nam S-J. Influential factors of poverty dynamics among Korean 
households that include the aged with disability. Appl Res Qual Life. (2018) 13:317–31. 
doi: 10.1007/s11482-017-9523-x

 13. Gong B, Shang S, Wu C. Association between cognitive declines and disability in 
activities of daily living in older adults with COPD: evidence from the China health and 
retirement longitudinal study. BMJ Open. (2020) 10:e040098. doi: 10.1136/ 
bmjopen-2020-040098

 14. Zhang K, Liu Y, Hu H. Multidimensional poverty and disability of older adults in 
China: will long-term care insurance make a difference? Appl Res Qual Life. (2024) 
19:3439–3462. doi: 10.1007/s11482-024-10387-w

 15. Kwan C, Walsh CA. Old age poverty: a scoping review of the literature. Cogent Soc 
Sci. (2018) 4:1478479. doi: 10.1080/23311886.2018.1478479

 16. Nagi SZ. Some conceptual issues in disability and rehabilitation In: Sociology and 
rehabilitation. Sussman, Marvin. Washington, DC: American Sociological Association, 
(1965). 100–113.

 17. WHO. (2011). International classification of functioning, disability and health. 
Available online at:https://www.who.int/standards/classifications/international-
classification-of-functioning-disability-and-health [Accessed October 10, 2023].

 18. Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of illness in the 
aged. The index of ADL: a standardized measure of biological and psychosocial function. 
JAMA. (1963) 185:914–9. doi: 10.1001/jama.1963.03060120024016

 19. Lawton MP, Brody EM. Assessment of older people: self-maintaining and instrumental 
activities of daily living. Gerontologist. (1969) 9:179–86. doi: 10.1093/geront/9.3_Part_1.179

 20. Craig C, Chadborn N, Sands G, Tuomainen H, Gladman J. Systematic review of 
EASY-care needs assessment for community-dwelling older people. Age Ageing. (2015) 
44:559–65. doi: 10.1093/ageing/afv050

 21. Büscher A, Wingenfeld K, Schaeffer D. Determining eligibility for long-term 
care—lessons from Germany. Int J Integr Care. (2011) 11:e019. doi: 10.5334/ijic.584

 22. Brett L, Ilhan E. The type and scope of physiotherapy is under-utilized in 
Australian residential aged care facilities: a national, cross-sectional survey of 
physiotherapists. BMC Geriatr. (2022) 22:625. doi: 10.1186/s12877-022-03248-4

 23. Hirdes JP, Fries BE, Morris JN, Steel K, Mor V, Frijters D, et al. Integrated health 
information systems based on the RAI/MDS series of instruments. Healthc Manage 
Forum. (1999) 12:30–40. doi: 10.1016/S0840-4704(10)60164-0

 24. Katta A, Krishna AKI, M B, Anegawa T, Munuswamy S. Progressive disability in 
elderly population among tribals of Telangana: a cross-sectional study. Int J Equity 
Health. (2017) 16:104. doi: 10.1186/s12939-017-0600-4

 25. Verbrugge LM, Jette AM. The disablement process. Soc Sci Med. (1994) 38:1–14. 
doi: 10.1016/0277-9536(94)90294-1

 26. Arranz JM, Cantó O. Measuring the effect of spell recurrence on poverty dynamics—
evidence from Spain. J Econ Inequal. (2012) 10:191–217. doi: 10.1007/s10888-011-9191-2

 27. Alkire S, Fang Y. Dynamics of multidimensional poverty and uni-dimensional 
income poverty: an evidence of stability analysis from China. Soc Indic Res. (2019) 
142:25–64. doi: 10.1007/s11205-018-1895-2

 28. Rowles GD, Johansson HK. Persistent elderly poverty in rural Appalachia. J Appl 
Gerontol. (1993) 12:349–67. doi: 10.1177/073346489301200305

 29. UNDP. (2023) Global multidimensional poverty index (MPI): Unstacking global 
poverty: Data for high impact action. United Nations Development Programme. (2023). 
Available online at:https://hdr.undp.org/content/2023-global-multidimensional-
poverty-index-mpi#/indicies/MPI [Accessed October 10, 2023].

 30. Waidler J, Vanore M, Gassmann F, Siegel M. Migration and the multi-dimensional 
well-being of elderly persons in Georgia. J Popul Ageing. (2018) 11:217–38. doi: 
10.1007/s12062-017-9176-4

 31. Zeng W, Zhao P, Zhao Y, Saddique R. The multidimensional relative poverty of 
rural older adults in China and the effect of the health poverty alleviation policy. Front 
Public Health. (2022) 10:793673. doi: 10.3389/fpubh.2022.793673

 32. Bai Z, Wang S. Governance of rural old-age poverty in the context of relative 
poverty (in Chinese). J Nanjing Agric Univ (Soc Sci Ed). (2020) 20:68–77. doi: 
10.19714/j.cnki.1671-7465.2020.0058

 33. Luo Y, Su B, Zheng X. Trends and challenges for population and health during 
population aging  - China, 2015-2050. China CDC Wkly. (2021) 3:593–8. doi: 
10.46234/ccdcw2021.158

 34. Liu X, Zhong R. Estimation of the cost of social assistance for the care of the 
‘doubly poor’ elderly in urban areas in China. J Anhui Norm Univ Humanit Soc Sci Ed. 
(2018) 46:97–106. doi: 10.14182/j.cnki.j.anu.2018.05.013

 35. Gong J, Wang G, Wang Y, Chen X, Chen Y, Meng Q, et al. Nowcasting and 
forecasting the care needs of the older population in China: analysis of data from the 
China health and retirement longitudinal study (CHARLS). Lancet Public Health. (2022) 
7:e1005–13. doi: 10.1016/S2468-2667(22)00203-1

 36. United Nations. (2018). Disability and development report. Available online 
at:https://social.un.org/publications/UN-Flagship-Report-Disability-Final.pdf 
[Accessed October 10, 2023].

 37. Alkire S, Foster J. Counting and multidimensional poverty measurement. J Public 
Econ. (2011) 95:476–87. doi: 10.1016/j.jpubeco.2010.11.006

 38. Mohaqeqi Kamal SH, Basakha M, Alkire S. Multidimensional poverty index: a 
multilevel analysis of deprivation among Iranian older adults. Ageing Soc. (2024) 
44:337–356. doi: 10.1017/S0144686X2200023X

 39. Kingston A, Wohland P, Wittenberg R, Robinson L, Brayne C, Matthews FE, et al. 
Is late-life dependency increasing or not? A comparison of the cognitive function and 
ageing studies (CFAS). Lancet. (2017) 390:1676–84. doi: 10.1016/S0140-6736(17)31575-1

 40. Lu B, Liu X, Lim J, Yang M. Changes in the morbidity prevalence and morbidity-
free life expectancy of the elderly population in China from 2000 to 2010. J Econ Ageing. 
(2019) 13:113–21. doi: 10.1016/j.jeoa.2018.05.002

 41. Desrosiers J, Noreau L, Rochette A. Social participation of older adults in Quebec. 
Aging Clin Exp Res. (2004) 16:406–12. doi: 10.1007/BF03324572

 42. Zhou Y, Wang Y, Shen Y. Characteristics and dynamics of multidimensional 
poverty among the elderly in rural China. Nankai J (Philos Soc Sci Ed). (2022) 6:19–35.

 43. Callander EJ, Schofield DJ, Shrestha RN. Chronic health conditions and poverty: 
a cross-sectional study using a multidimensional poverty measure. BMJ Open. (2013) 
3:e003397. doi: 10.1136/bmjopen-2013-003397

 44. Baek S, Lee S, Lee SY. Association of ICT utilization level and life satisfaction of 
people with disabilities: focus on differences in disability type. Asian Soc Work Policy 
Rev. (2022) 16:165–74. doi: 10.1111/aswp.12256

 45. Gannon B. A dynamic analysis of disability and labour force participation in 
Ireland 1995-2000. Health Econ. (2005) 14:925–38. doi: 10.1002/hec.1044

 46. Willey JZ, Disla N, Moon YP, Paik MC, Sacco RL, Boden-Albala B, et al. Early 
depressed mood after stroke predicts long-term disability: the northern Manhattan stroke 
study (NOMASS). Stroke. (2010) 41:1896–900. doi: 10.1161/STROKEAHA.110.583997

 47. Kim H. Effects of self-efficacy, self-esteem, and disability acceptance on the social 
participation of people with physical disabilities: focusing on the COVID-19 pandemic. 
Brain Behav. (2023) 13:e2824. doi: 10.1002/brb3.2824

 48. Nasri K, Belhadj B. Household vulnerability and resilience in Tunisia: evidence 
using fuzzy sets and multidimensional approach. Stud Microeconomics. 
(2022):23210222221098836) 12:135–53. doi: 10.1177/23210222221098836

 49. Zang Z. The care types choice in filial culture: a cross-sectional study of disabled elderly 
in China. Front Public Health. (2022) 10. doi: 10.3389/fpubh.2022.954035

 50. Trani J-F, Bakhshi P, Tlapek SM, Lopez D, Gall F. Disability and poverty in 
Morocco and Tunisia: a multidimensional approach. J Hum Dev Capabil. (2015) 16, 
518–548. doi: 10.1080/19452829.2015.1091808

 51. Burholt V, Windle G, Gott M, Morgan DJon behalf of the CFAS Wales team. 
Technology-mediated communication in familial relationships: moderated-mediation 
models of isolation and loneliness. Gerontologist. (2020) 60:1202–12. doi: 
10.1093/geront/gnaa040

https://doi.org/10.3389/fpubh.2025.1587613
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1371/journal.pone.0189996
https://doi.org/10.2105/AJPH.2018.304444
https://doi.org/10.2105/AJPH.2018.304444
https://doi.org/10.1016/j.dhjo.2017.12.007
https://doi.org/10.1126/science.aay0214
https://doi.org/10.1016/j.exger.2023.112352
https://doi.org/10.1093/gerona/glaa316
https://doi.org/10.1057/s41599-023-01601-5
https://doi.org/10.1159/000520486
https://doi.org/10.1016/j.ssmph.2020.100591
https://doi.org/10.1007/s11482-017-9523-x
https://doi.org/10.1136/bmjopen-2020-040098
https://doi.org/10.1136/bmjopen-2020-040098
https://doi.org/10.1007/s11482-024-10387-w
https://doi.org/10.1080/23311886.2018.1478479
https://www.who.int/standards/classifications/international-classification-of-functioning-disability-and-health
https://www.who.int/standards/classifications/international-classification-of-functioning-disability-and-health
https://doi.org/10.1001/jama.1963.03060120024016
https://doi.org/10.1093/geront/9.3_Part_1.179
https://doi.org/10.1093/ageing/afv050
https://doi.org/10.5334/ijic.584
https://doi.org/10.1186/s12877-022-03248-4
https://doi.org/10.1016/S0840-4704(10)60164-0
https://doi.org/10.1186/s12939-017-0600-4
https://doi.org/10.1016/0277-9536(94)90294-1
https://doi.org/10.1007/s10888-011-9191-2
https://doi.org/10.1007/s11205-018-1895-2
https://doi.org/10.1177/073346489301200305
https://hdr.undp.org/content/2023-global-multidimensional-poverty-index-mpi#/indicies/MPI
https://hdr.undp.org/content/2023-global-multidimensional-poverty-index-mpi#/indicies/MPI
https://doi.org/10.1007/s12062-017-9176-4
https://doi.org/10.3389/fpubh.2022.793673
https://doi.org/10.19714/j.cnki.1671-7465.2020.0058
https://doi.org/10.46234/ccdcw2021.158
https://doi.org/10.14182/j.cnki.j.anu.2018.05.013
https://doi.org/10.1016/S2468-2667(22)00203-1
https://social.un.org/publications/UN-Flagship-Report-Disability-Final.pdf
https://doi.org/10.1016/j.jpubeco.2010.11.006
https://doi.org/10.1017/S0144686X2200023X
https://doi.org/10.1016/S0140-6736(17)31575-1
https://doi.org/10.1016/j.jeoa.2018.05.002
https://doi.org/10.1007/BF03324572
https://doi.org/10.1136/bmjopen-2013-003397
https://doi.org/10.1111/aswp.12256
https://doi.org/10.1002/hec.1044
https://doi.org/10.1161/STROKEAHA.110.583997
https://doi.org/10.1002/brb3.2824
https://doi.org/10.1177/23210222221098836
https://doi.org/10.3389/fpubh.2022.954035
https://doi.org/10.1080/19452829.2015.1091808
https://doi.org/10.1093/geront/gnaa040

	How does disability contribute to deprivation in ageing process: a multidimensional analysis
	1 Introduction
	2 Literature review
	2.1 Measurement of disability from multiple indicators
	2.2 Multidimensional deprivation as consequence of disability

	3 Methods
	3.1 Data and samples
	3.2 Variable measurements
	3.2.1 Independent variable: disability
	3.2.2 Dependent variable: multidimensional deprivation
	3.2.3 Control variables
	3.3 Empirical models

	4 Results
	4.1 Disability identification among the older adults
	4.2 Measurement and decomposition of multidimensional deprivation
	4.2.1 Multidimensional deprivation among the older adults
	4.2.2 Decomposition of multidimensional deprivation
	4.3 Impact of disability on endogenous functional deprivation
	4.3.1 Baseline regression
	4.3.2 Robustness analysis
	4.3.3 Urban–rural heterogeneity analysis

	5 Discussion
	6 Conclusion

	References

