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Abstract

socioeconomic inequalities in functional disability.

are protective factors of functional disability.

Background: Gender difference and life-course socioeconomic inequalities in functional disability may exist among
older adults. However, the association is less well understood among Chinese older population. The objective is to
provide empirical evidences on this issue by exploring the association between gender, childhood and adult

Methods: Data from the 2013 wave of the China Health and Retirement Longitudinal Study (CHARLS) was utilized.
Functional disability was assessed by the activities of daily living (ADL) and instrumental activities of daily living
(IADL). Childhood socioeconomic status (SES) was measured by birthplace, father's education and occupation. Adult
SES was measured in terms of education and household income. Multivariate logistic regressions were conducted
to assess the association between gender, childhood and adult SES and functional disability.

Results: Based on a sample of 18,448 older adults aged 45 years old and above, our results showed that the
prevalence of ADL and IADL disability was higher among women than men, but gender difference disappeared
after adult SES and adult health were controlled. Harsh conditions during childhood were associated with
functional disability but in multivariate analyses only father's education was associated with IADL disability (OR for
no education = 1.198; 95% Cl = 1.062-1.353). Current SES such as higher education and good economic situation

Conclusions: Childhood and adult SES were both related to functional disability among older adults. Our findings
highlight the need for policies and programs aimed at decreasing social inequalities during childhood and early
adulthood, which could reduce socioeconomic inequalities in functional disability in later life.

Keywords: Gender, Socioeconomic status, Inequality, Functional disability

Background

Globally, 650 million people suffer from a disability, with
an estimated 85 million people in China suffering from a
disability that negatively affects their daily lives [1].
Disabilities are correlated with age. As China’s economic
transition accelerates, China faces a rapidly aging
population. It is estimated that the proportion of people
over the age of 60 will increase from 15% in 2015 to
30% in 2050 of the Chinese population [2]; the ratio of
working to non-working population will fall from 2.5 to
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1.5 in 2050; and the current male-female gender imbal-
ance will result in 15% more females aged over 45 years
than males by 2050 [3]. The most common problem
affecting the health and quality of life of older adults is
functional disability. Functional disabilities impair a
person’s activities due to physical or mental limitations
related to illness, mobility handicaps and cognitive and
sensory limitations compared to the normal activities of
people without the disability [4]. The most widely used
measurements of functional disability are the basic activ-
ities of daily living (ADL), instrumental activities of daily
living (IADL) and mobility [4]. ADL are routine activities
that people do every day without needing assistance,
such as personal care and hygiene, mobility and eating,
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while IADL are higher level activities related to
independent living in the community, such as meal
preparation, shopping, housekeeping and managing
money [5, 6]. Mobility refers to tasks related to individ-
uals’ locomotor system. With China’s aging population,
functional disabilities not only challenge the quality of
live of millions of individuals, but also impose heavy
social burdens through long-term care and increased
levels of medical services [4].

Previous studies have described a range of risk factors
for functional disability, including advancing age, gender
differences, lack of schooling, and chronic diseases. But
the results have been inconsistent. In regard to gender
differences, some results revealed that women had
higher prevalence of functional disability [7, 8], while
other studies identified men as having higher risks [9] or
showed no gender differences [10]. Yong found Singa-
porean women had more functional disabilities than
Singaporean men [8], while Grundy and Glaser found
higher incidence of functional disability in British men
[9]. For elderly Brazilians, different comorbidity and
susceptibility to socioeconomic and health exposures
between women and men helped explain the disability
gender gap [11]. Reviewing 21 cohort studies, Tas found
the incidence of functional disability was similar between
genders [10]. Since these gender studies vary in geo-
graphic coverage and sample size, it is hard to draw
generalizable conclusions for China.

Studies have demonstrated that socioeconomic status
(SES) variables, often measured by education, occupa-
tion and income, were strongly associated with func-
tional disability [12—-14]. In general, individuals with low
SES were more vulnerable to the incidence of functional
disability. Low SES was closely linked with limited access
to medical services, inadequate nutrition and unhealthy
behaviors that increased the prevalence of functional
disabilities. Several SES studies have been conducted in
China. Liu concluded that less education, rural resi-
dence, unemployment and lower income were associated
with functional disability in Chinese older adults [15].
Also studying older Chinese, Hu drew similar conclu-
sions [16].

Besides individuals’ current SES, there is increasingly
evidence that, a child’s SES is an important factor
explaining adult functional disabilities. The life-course
perspective emphasizes that personal development is a
lifelong process and childhood SES may have long term
effects on adult health outcomes [17, 18]. The life course
perspective offers various interpretations of how child-
hood SES may impact later health, including the
biological programming model, the pathway model and
the accumulation model [19]. The biological program-
ming model argues that risks experienced in childhood
that are then embedded in the internal structure and
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functioning of biological systems may have long-term ef-
fects on adult health, independent of later exposures
[20]. In contrast, the pathway model emphasizes that
early SES conditions lead to similar exposures in later
life and alter life course trajectories. In effect, low child-
hood SES limits and shapes adult SES, with negative im-
pacts on adult health. The cumulation model highlights
the role of the accumulation of risk factors across the en-
tire life course in determining ultimate health outcomes
[21, 22]. Poor childhood SES conditions may initiate
unhealthy behaviors, which continue into adulthood,
increasing the risk of functional disability [23]. In short,
childhood disadvantage may negatively determine later life
trajectories and adult health including functional disabil-
ities in later life.

Most studies focusing on gender and life-course socio-
economic inequalities have been conducted in western
countries, which limits the extrapolation of their
findings to developing countries [4, 24]. Several articles
explored the association between childhood conditions
and adult health in China [25-27]. Zeng [25] explored
the association of childhood socioeconomic conditions
with healthy longevity at the older ages and Ming Wen
[26] investigated the effects of childhood SES on health
and mortality among older Chinese. Zhang [27] explored
early life influences on cognitive impairment among
older Chinese. These studies focused on adults aged 65
and older, which limits the exploration of a younger age
group and they did not discuss gender difference.

Our study explores whether functional disability varies
according to gender and life course socioeconomic
status in Chinese older adults. Our hypotheses are that
gender differences exist in functional disability and low
childhood and adult SES increase the risk of functional
disability in later life through a variety of disadvantaged
conditions and health behavioral factors. Second, we
suggest preventive measures for functional disabilities
and make recommendations for the organization of
health services.

Methods

Data

Our data came from the 2013 wave of the China Health
and Retirement Longitudinal Study (CHARLS), which
studies health outcomes and economic adjustments to
China’s rapid aging population. A national representative
survey of China’s middle aged and elderly population,
CHARLS comprises a three stage stratified probability
proportionate to size (PPS) sample. CHARLS selected
10,803 households with individuals aged 45 and older
from 450 villages or communities in 150 counties or dis-
tricts of 28 provinces in China. While CHARLS targeted
respondents aged 45 years old and above and their
spouses at whatever age, we excluded all respondents
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younger than 45. Our study comprised 18,488 individ-
uals aged 45 and older from 10,713 households. All
analyses were weighed using individual sample weights,
adjusted for non-response of household and individual.
With its large sample size and high response rate [28],
CHARLS offers an opportunity to examine older adults’
functional disability using a far larger sample than
typical in such research.

Variables and instruments

Functional disability was assessed by ADL and IADL
[5, 6]. For ADL, respondents were asked to answer
whether they had difficulty in performing six activities:
dressing, bathing, eating, toileting, getting in or out of
bed and controlling urination and defecation. The Cron-
bach’s alpha of these six items was 0.843, indicating good
reliability and consistency. Answers were categorized as:
have no difficulty; have difficulty but can still do it; have
difficulty and need help; can not do it. For the purpose
of multivariate analysis, we followed previous studies by
using the dichotomized variable, no difficulty and one or
more difficulties [29]. For IADL, respondents were asked
whether they had difficulty in doing household chores,
preparing meals, shopping, making calls, taking medica-
tions and managing money (Cronbach’s alpha = 0.802).
A dichotomized variable was also constructed, so ADL/
IADL disability was defined as having difficulty in one or
more ADL/IADL items.

Childhood socioeconomic status was indicated through
the following measures: urban-rural birthplace, father’s
education and father’s occupation. For respondents born
before 1970s, there were significant differences in health,
working conditions and opportunities between rural and
urban areas. Father’s education was classified as received
some education or no education, which reflected the fact
that few fathers of the respondents had the opportunity
to attend school in the early twentieth century. Father’s
occupations were dichotomized into non-manual (such
as managers, professionals, technicians and clerks) or
manual (including agricultural, forestry, husbandry and
fishery producers) categories. The above indicators have
been well validated and frequently used for classifying
childhood SES for Chinese respondents in the previous
studies [25, 26].

Adult socioeconomic status was assessed in terms of
education and household income. Education was
grouped into four categories: illiterate, only read and
write, finished primary school, and completed junior
high school and above. “Only read and write” were those
who were not illiterate, but had not finish primary
school. Household income per capita was adjusted for
household size, yielding three categories: low, middle
and high income according to the 25 and 75 percentiles.
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Child health was also controlled in this study, since
childhood health may have a consistent effect on later
health outcomes. It was assessed retrospectively using the
following questions: “how would you evaluate your health
during childhood, up to and including age 15?” The choice
comprised excellent, very good, good, fair, and poor.
Though self-reported health in childhood may be subject
to recall bias and measurement error, previous studies had
confirmed that this measurement provides a good sum-
mary of overall childhood health [30, 31]. Researchers also
found a strong correlation between self-reported health
and many childhood physical diseases such as diabetes, re-
spiratory diseases, heart diseases and ear infections [31].
Following Manor, we dichotomized child health into two
categories: good (excellent, very good, good) and less than
good (fair, poor) [32].

Adult health and behaviors were measured by
responses to whether they had been diagnosed with a
range of chronic diseases, including hypertension, diabetes,
cancer, chronic lung diseases and asthma. The health be-
haviors examined whether respondents were currently
smoking (yes or no) and currently drinking (yes or no).

Other control variables included ethnicity and marital
status. Ethnicity was classified as Han and Minority;
marital status was divided into two categories: married
and others, which included divorced, widowed and never
married.

Ethical approval

CHARLS was approved by the Ethical Review Committee
of Peking University and all participants signed informed
consent at the time of participation.

Statistical analysis

The relationship between socioeconomic indicators,
health factors and functional disability was assessed
using chi-square tests. Gender and socioeconomic-
specific analyses were carried out to determine whether
the associations between such exposures and functional
disability differed by gender and socioeconomic group.
Next, four stepwise binary logistic regressions were run
for both ADL and IADL. The dependent variable in each
model was a dichotomous variable, valued 1 if the
respondents had functional disability; otherwise it took a
value of 0. In model 1, individual characteristics were
controlled. Model 2 further adjusted for childhood SES
and health. Model 3 subsequently adjusted for adult SES
and model 4 adjusted for chronic diseases and health
behaviors. Odds ratios (OR), as well as 95% confidence
intervals (CI), were used to compare the effect on the
response variable. The level of significance was defined
as 2-sided p value <0.05. All analyses were conducted
using SPSS 19.0.
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Results

Gender difference of socioeconomic and health factors
Table 1 lists the distribution of socioeconomic and
health factors by gender. Overall, there were no differ-
ences between men and women in childhood SES.
Roughly 90% of respondents were born in rural areas.
For men, 36.0% of the respondents’ fathers had no
education and for women, 35.1% of their father had no
education. Most respondents (69%) reported their
fathers’ main occupation as manual workers. As adults,

Table 1 Gender difference of socioeconomic and health factors
in Chinese older adults, 2013 (n = 18,448)

Variables Men Women P-value
n (%) n (%)
Childhood SES
Birth place:
Urban 923 (10.5) 947 (9.8) 0.118
Rural 7871 (89.5) 8707 (90.2)
Father's education:
No education 4931 (56.1) 5465 (56.6) 0.271
Some education 3166 (36.0) 3388 (35.1)
Father's occupation:
No manual 1913 (21.7) 2070 (21.5) 0570
Manual 6068 (69.0) 6702 (69.4)
Childhood health
Good 6164 (70.1) 6652 (68.9) 0.005"
Less than good 1973 (22.4) 2348 (24.3)
Adult SES
Education:
llliterate 1097 (125) 3741 (387) <0001
Only read and write 1581 (18.0) 1710 (17.7)
Finished primary 2276 (25.9) 1764 (18.3)
Junior high and above 3840 (43.6) 2439 (25.3)
Household incomes per capita:
Low 1918 (21.8)  2710(28.1)  <0001"
Middle 4301 (48.9) 4914 (50.9)
High 2575 (29.3) 2030 (21.0)
Adult health and behaviors
Chronic diseases:
No 3208 (365)  3218(333)  <0001"
Yes 5586 (63.5) 6436 (66.7)
Currently smokers:
No 6163 (70.1) 9292 (962) <0001
Yes 2631 (29.9) 362 (3.8)
Currently drinkers:
No 4729 (538) 8877 (920)  <0001™
Yes 4065 (46.2) 777 (8.0)
P < 0.01

Page 4 of 11

women respondents experienced more disadvantages
than men. As shown in Table 1, women were less
educated, economically poorer and more likely to have
chronic diseases than men. Health behavior differences
were also found, with men more likely to be smokers
and drinkers than women (p < 0.001).

Prevalence of ADL and IADL disabilities

Table 2 lists the prevalence of ADL and IADL disabi-
lities. Overall, 19.5% of the women and 14.8% of the
men reported ADL disabilities and 30.2% of the women
and 20.5% of the men reported IADL disabilities. The
overall prevalence of functional disability increased with
advancing age, with the prevalence of ADL disability in-
creasing from 10.6% in those aged 45-50 years to 43.7%
of those aged 80 years and over. Respondents who were
married reported the lowest prevalence in functional dis-
ability (p < 0.001). Those who were Minorities had more
difficulties in ADL and IADL than Han.

For each socioeconomic indicator, respondents with
disadvantaged SES background reported more ADL and
IADL difficulties. In Table 2, low childhood SES,
measured by rural birthplace, fathers’ low education and
fathers’ manual occupation, were significantly related to
functional disabilities. For adult SES, lower education
and disadvantaged economic status were also associated
with higher risk of functional disabilities (p < 0.001).
Chronic diseases and health behaviors were related to
both ADL and IADL disabilities (p < 0.001). Respondents
with chronic diseases, non-smokers and non-drinkers,
had more risk of functional disabilities.

Logistic regressions for difficulties in ADL

Multiple logistic regressions of ADL disability are pre-
sented in Table 3. The individual characteristics based on
model 1 showed that women, advancing age, unmarried
were associated with ADL disability. After controlling for
childhood SES and child health in Model 2, very few
changes were observed in the gender odds (1.413 in
Model 1 versus 1.373 in Model 2). Respondents whose
father had no education had higher risks of ADL disabil-
ities than those whose father was educated (OR = 1.264,
95% CI =1.111-1.437).

Model 3 further adjusted for adult SES, where gender,
advancing age, marital status were also associated with
functional disability. Fathers’ education in Model 3 con-
sistently predicted ADL disability, but the association
was not significant. Adult low SES, poor education and
low household income per capita were significant
predictors of ADL disability, even after childhood condi-
tions were controlled.

Model 4 subsequently controlled adult health and
health behaviors. The gender difference disappeared, but
advancing age and marital status remained significantly
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Table 2 Prevalence of ADL and IADL disabilities in Chinese older adults, 2013 (n = 18,448)
Variables n (%) One or more difficulties P-value One or more difficulties P-value
in ADL n (%) in IADL n (%)
Gender:
Men 8794 (47.7) 1304 (14.8) <0001" 1804 (20.5) <0001"
Women 9654 (52.3) 1878 (19.5) 2915 (30.2)
Age group (years):
45-59 9590 (52.0) 1013 (106) <0001" 1485 (15.5) <0001"
60-69 5485 (29.7) 1047 (19.1) 1587 (29.0)
70-79 2552 (13.8) 761 (29.9) 1116 (43.9)
280 821 (4.5) 355 (43.7) 517 (637)
Marital status:
Married 16,023 (86.9) 2462 (15.4) <0001” 3671 (22.9) <0001"
Other 2425 (13.1) 720 (29.7) 1048 (43.2)
Ethnicity:
Han 17,033 (92.3) 2908 (17.1) 0028" 4297 (25.2) <0001"
Minority 1415 (7.7) 274 (19.4) 422 (298)
Childhood SES
Birth place:
Urban 1870 (10.1) 234 (126) <0001" 270 (14.5) <0001"
Rural 16,578 (89.9) 2944 (17.8) 4447 (26.8)
Father's education:
No education 10,396 (56.4) 2051 (19.7) <0001" 3169 (30.5) <0001"
Some education 6554 (35.5) 866 (13.2) 1173 (17.9)
Father's occupation:
No manual 3983 (21.6) 575 (14.4) <0001" 724 (18.2) <0001"
Manual 12,770 (69.2) 2338 (183) 3569 (27.9)
Childhood health
Good 12,816 (69.5) 2127 (16.6) 0.006™ 3175 (24.8) 0.020"
Less than good 4321 (234) 796 (18.4) 1147 (26.6)
Adult SES
Education:
Illiterate 4838 (26.2) 1229 (25.4) <0001” 2210 (45.7) <0001”
Only read and write 3291 (17.8) 660 (20.1) 962 (29.2)
Finished primary 4040 (21.9) 679 (16.8) 834 (20.6)
Junior high and above 6279 (34.1) 614 (9.8) 713 (11.4)
Household incomes per capita
Low 4628 (25.1) 957 (20.9) <0001" 1450 (31.7) <0001"
Middle 9215 (50.0) 1749 (19.1) 2658 (29.0)
High 4605 (24.9) 463 (102) 586 (12.9)
Adult health and behaviors
Chronic diseases:
No 6426 (34.8) 542 (17.0) <0001" 8386 (61.1) <0001"
Yes 12,022 (65.2) 5884 (38.5) 3636 (77.1)
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Table 2 Prevalence of ADL and IADL disabilities in Chinese older adults, 2013 (n = 18,448) (Continued)
Currently smokers:
No 15455 (83.8) 2771 (17.9) <0001" 4088 (26.5) <0001"
Yes 2993 (16.2) 411 (13.7) 631 (21.1)
Currently drinkers:
No 13,606 (73.8) 2605 (19.1) <0001” 3859 (284) <0001”
Yes 4842 (26.2) 577 (11.9) 860 (17.8)
"P < 0.01

related to ADL disability. The association between lower
childhood SES and ADL disability was not significant.
Poor SES in adulthood predicted the higher risk of ADL
disability as did respondents with chronic diseases
(OR = 2.792, 95% CI = 2.418-3.224). Contrary to our
expectations, those who were non-drinkers had higher
odds ADL disabilities (OR = 1.279, 95% CI = 1.094—
1.494).

Logistic regressions for difficulties in IADL

Model 1 in Table 4 showed that gender, age, marital sta-
tus and nationality were associated with the risk of IADL
disabilities. Controlling for childhood conditions, Model
2 showed that respondents born in rural areas and
fathers with no education and manual occupations had
increased risks of IADL disabilities.

Model 3 showed that after controlling for adult SES,
the relationship between birthplace, father’s occupation
and IADL disabilities disappeared. Father’s education
consistently predicted IADL disabilities, and the respon-
dents whose father had no education had an increased
risk of IADL disabilities (OR = 1.194, 95% CI =1.060—
1.345). As for adult SES, respondents with lower than
junior high education were significantly related to high
rates of IADL disabilities, as were those with lower and
middle household income.

Model 4 further controlled adult health and health
behaviors. Having chronic diseases meant a higher rate
of IADL disabilities (OR = 1.842, 95% CI = 1.652-2.053).
Similar to ADL disabilities, respondents who were not
drinkers had, surprisingly, higher odds IADL disabilities
(OR = 1.203, 95% CI = 1.053-1.374).

Discussion

Main findings

Using national representative data from CHARLS, we
tested the impact of gender and childhood and adult
SES on functional disability of older Chinese adults.
There was no gender difference after adult conditions
were controlled, while SES was confirmed as a signifi-
cant factor in determining functional disability. The
results showed that harsh SES in childhood, especially
those with fathers with no education, was an important
predictor of functional disability. Adult socioeconomic

inequalities explained functional disability: a poor educa-
tion and low income were found to be associated with
functional disability. In addition, advancing age, not be-
ing married, having chronic diseases, and non-drinkers
were also related to functional disability.

Gender difference in functional disability

In our study, gender difference disappeared after con-
trolling for adult conditions. Though there existed differ-
ences in socioeconomic and health conditions between
women and men, it did not explain gender difference in
the prevalence of functional disability. While a Singapor-
ean study found women had higher prevalence in
difficulties with all the basic activities of living than men,
the research employed only basic analyses and did not
control for socioeconomic conditions [8]. A study from
England showed men had higher risk of functional dis-
ability, but it measured functional disability by indicators
including hearing loss instead of traditional instruments
such as ADL and IADL [9]. Our results are consistent
with Rodrigues’ review [4] of 21 disability studies and
Hu'’s research [16] on older Chinese that gender was not
a determiner of functional disability. To reduce func-
tional disability in men and women, policy measures
should act on the risk factors amenable to intervention,
such as socioeconomic inequalities, regardless of gender.

Socioeconomic inequalities in functional disability

All indicators of childhood SES were related to functional
disability, but in our multivariate analyses only father’s
education on IADL was a predictive factor. Previous stud-
ies have shown that in adulthood, children of parents’ with
a higher level of education, had low levels of functional
disability [33]. Parents’ higher education can influence
healthier child eating habits, more physical exercise and
better mental health, which promotes higher functioning
[34, 35]. In our study, father’s education was related to
IADL, but not ADL, which means childhood skills from
educated households’ improved higher level tasks, such as,
grocery shopping and managing money, in old age. Since
childhood is a critical period during one’s development,
we expected to find that childhood SES limited access to
social resources and material well-being, which are vital
for children’s adult health outcomes.



Page 7 of 11

Zhong et al. International Journal for Equity in Health (2017) 16:165

100>d,,

..C000 (For' L—+60'L) 6£T'L
8170 (6SE'L-7E60) 9Tl

. 1000> ez e-81¥'7) T6/T

L, 1000> "(£06'L—€L€EL) €851
L 1000> H(CeTT-LESL) CS8L

. 1000> ‘(6T 1-081'1) 8T¥L
L, L000> (€16'L-€8C'L) £95'L
L, 1000> (S60°7-05€L) 789'L

/180 (1£1'1-€880) L1OL
¥8C°0 (G£0°1—78L°0) L160

€500 (0LE'1-6660) vil'L
€680 (61€'1-98£°0) 810'L

610 (8€¥'1-098°0) ¢
L000> 1(965'1-08L'L) T
.L00'0> (280'5-800°€) 016
LL000> (196'C-1717) 8LS
LL000> (0T L-LEEL) €16

A

26€0:(90C 1-626'0) 850'L

o )
L, L000> 1 1)
. 1000> (8795-GEEE) €66
,,L000> (8 )
L, L000> 1 1)

L L000> (Ly6'L=GS€EL) ¥TI'L
L. 1000> “(88LC—CESL) LESTL

L L000> (824 1-LL1'L) 9T L
L L000> ‘(€68'1—-€£TL) TSS'L

L. L000> {(0€0TLEL) ¥ETL

990 (€0C'1-61610) LSO'L
Or1°0 (8E0'L=L9L0) ¢680

7500 (867 1-86610) 8EL'L
680 (61€'1-684°0) 0CO'L
/00 (L¥S'1-¥880) L91'L
0£51-6S1L) 67’1

88Ee—Cer ¢
0g6'l-Lor |

1/8¢
969'L

.,.C00°0 ‘(CEEL-590°L) L6L'L

0450 ((v0T'L—€060) TvO'L
G860 ((891'L-¥580) 66610

000> (LevL-LLLL) ¥9T L
€900 (8€9'1-/860) ¢/LT'L

LZ1'0:(919°1-8160) 8

_,1000> (L09'L-591'L) S9€'L
_,1000> (£069-086'€) €VCS
L000> (#88°€-/5877) LEEE
L000> (LLTT-8LLL) 6¥6'L

*x

L000> (1ZS'L-6€T1) €£€1

o

(1 )
L, L000> (1 1)
. L000> (007'8-6€C°S) ¥559
.,L000> ( )
L, L000> 1)

9,00 (185°1-8460) €Vl

L19'1-00C'L) 06€°L

LSCYV=01CE) L69€

SOF'C-6881) LEl'C

L L000> (155'1-/8CL) €L¥L

(S9A SA) OU SINULP A]pULIND
(S9A SA) OU SIHOWS Apuaiind
(OU SA) SIK 1S3SRISIP DIUOIYD
SIOIABYSQ pUE Yl|eay 1npy
(UB1Y sn) alppPIN
(Ybry sn) mo
:eyded Jad sawodul ployasnoH
Arewnd paysiul4
1M pue peas Alup
a1es|||
(anoge pue ybiy Jounf sa) uopesnp3
S3S HNPY
(Poob sA) poob ueyy Ss3 :Yiay pooypjiyD
(lenUBW-UOU SA) [ENUB| UOREdNDI0 S Jay1e

(UOEDNPD WOS SA)
UOIILINPS OU :UOIBINPS Jay3ed

(uegn sa) [ens :aoejd yuig
S3S pooypiiys

(ueH sA) Auouly AudIUYI3

(SJ9Y10) Palliew 10U SN1els (eIl
082
06£-0L
(65-5¥> SA) 69-09

:dnoib aby

(USW SA) USUIOM :J9PUID)

SDISIIRIDRIRYD [ENPIAIPU

anjoA-d (1D %S6) HO

(Yyesy 3npe + ¢ |9pow)
7 [9POW

anjoA-d (1D %S6) YO

(S3S HNpe + T |opow)
€ [9POW

anioA-d (1D %S6) O
(YYe3Y piIY + S35
PooYPIIYD +1 [9pow)
T [8pOW

anipA-d (1D %56) 4O

(SD3s1210RIRYD [BNPIAIPUI)
L [9POW

sa|genep

€10z "1QV Ul sannaip 1o} suoissaibal dnsiboT € ajqel



Page 8 of 11

Zhong et al. International Journal for Equity in Health (2017) 16:165

100>d,,

9000 (PLE1-€S0'L) €0T'L
0650 (9€T'1-988°0) L¥O'L

L 1000> 1(€507-¢S9'L) Cv8L

L L000> (1yl'T-205'L) €61
000> (LpST-19271) 8LL'T

L L000> (ev/'1-19T' 1) €8¥L
L L000> (1957-9/4L'1) €EL'T
., 1000> (000%-12£7) 00€°€

8/8°0 ((9¥1'1-0680) OLO'L
€9€0 (evC'L—-€C60) 1£0°L

Y000 ‘(€SE'L-290'L) 8611

9¢C0 (€9¥'1-0160) ¥SL°

G/0°0‘(895'1—-8/60) 6€C L
,L000> (819L—££171) 08€L
,L000> (F€1'9-785°€) £89Y
L L00°0> *(8£7°€-90%'7) 808°C
LL000> (18£1-8LEL) £95L

/910 (€€T'1-996°0) L60'L

A )
_,1000> (£ 1)
_,1000> (0659-058°€) ££0'
L, 1000> ( )

L, 1000> (51 )

L L000> (€£1'T-5€571) 928l
. 1000> *(0¢ST-#9£1) 801'C

L L000> (9rL'1-65T' L) €8YL
L L000>(9€57-29L'1) 1T
., 1000> (€68'€-099°7) 8LT'E

809°0 {(991'L-¥160) CEO'L
7150 (1T 1-£060) 0SO°L

Y000 (SPE1-090') v61°L
6¢C0 (891 L-CL60) LSL°

LS00 -(5¥9'1—€660) 841
£09°1-891°L) 0L€7L

L5€-8190) 850°€

l6'l-¢8r'l) 589°L

_.2000> ‘(rLE1-/90°L) S81'L

e

6CL°048L1'1-C680) STO'L
000 :(Cor'1-80'L) 8ST'L

L L000> (€99 L-1T€E'L) 78FL
000> H(€€1T-9¢€7L) 889'L

.00 (118'1-650°1) S8€E°L

)
_1000> (€2£1-82C'L) ¥S+'L
1000> “(1Z00L-90€'S) 0
_1000> (979'%-29%'€) 200"
_1000> (90r'z-€58'1) |

. 1000> (128'1-505'1) §59'1

%

,9000> (/88'1-SL1'L)
..1000> 1(6€£'1-89C'L) S8¥'L
L000> “(855CL-86€L) 6696
)
)

0s¥'L

. L000> (€80°5-658€) 677

_1000> (€997—/07) 0SE'C

. L000> ‘(v06'L-885'L) 6L

(S9A SA) OU SINULP A]pULIND
(S9A SA) OU SIHOWS Apuaiind
(OU SA) SIK 1S3SRISIP DIUOIYD
SIOIABYSQ pUE Yl|eay 1npy
(UB1Y sn) alppPIN
(Ybry sn) mo
:eyded Jad sawodul ployasnoH
Arewnd paysiul4
1M pue peas Alup
a1es1]||
(anoge pue ybiy Jojunf sa) uopesnp3
S3S HNPY
(Poob sA) poob ueyy Ss3| :YIaYy pooypjiyD
(lenuew ou SsA) [enuew uoedndo s, Jayle

(UOIEDNPD WIOS SA)
UOIIEINPS OU UONREINPS S Jay1e4

(uegn sa) [ens :aoejd yuig
S3S pooypiiys

(ueH sA) Auouly AudIUYI3

(9beruew Ul) 9belIBW Ul 10U SN1eIS [eLIR
082
6/-0L
(65-5¥> SA) 69-09

:dnoib aby

(USW SA) USUIOM :J9PUID)

SDISIIIDRIRYD [ENPIAIPU

anjoA-d (1D %S6) HO

(Yyesy 3npe + ¢ |9pow)
7 I9POW

anoA-d (1D %S6) O

(S3S HNpe + ¢ [spow)
€ [9POW

anoA-d (1D %S6) O
(Uneay Py + S35
PooYPILD +1 [9pou)
C ISPON

anoA-d (1D %S6) 4O

(S21ASUIR10RIRYD [BNPIAIPUI)
L [9Pow

sa|genep

€107 1QVI ut senndIp 1oj suolssaibal onsiboT & ajqer



Zhong et al. International Journal for Equity in Health (2017) 16:165

We did find that disadvantages in adult education and
household income contributed to both ADL and IADL
disabilities. Lack of education is often related to lower
standards of living, more chronic diseases and less fre-
quent use of health care services, which helps explain
functional disabilities in older Chinese adults. As previ-
ous studies have reported [11], insufficient income was a
strong predictor of functional disabilities. Income has
been consistently associated with health outcomes, influ-
encing not only exposure to health risk factors, but also
access to resources that allows older Chinese to modify
their current living conditions. Low income in older
adults also hinders access to health service and social
services, forming part of the causal chain linking income
levels, health factors and functional disabilities [36, 37].

As discussed above, our results indicated that after
adjusting for adult SES, the association between child-
hood SES and disabilities was attenuated. From the life
course perspectives linking childhood SES to later life
outcomes, the pathway model emphasized the impact of
early SES conditions on life course trajectories and later
life outcomes. However, disadvantages associated with
poor backgrounds in childhood may be mediated by
later SES attainment, such as educational level and
income [38]. When adult SES was controlled in our
regression models, the effect of childhood SES on
functional disability was decreased, which suggests that
improved adult SES reduce the negative childhood SES
impacts. But, even if current SES was a better predictor
of health than conditions of origin, Harper [39] argued
that early social conditions shaped later social status
attainment and then health. Further, China’s record of
poverty reduction and the rising urbanization rate over
the past 30 years likely attenuated childhood SES
disadvantages as a factor affecting functional disability.
We believe that directing public policy attention to
improving childhood SES will pay dividends on health
outcomes decades later as will improvements to adult
SES that also bring health outcome benefits in old age.

Other factors and functional disability

Consistent with previous studies, chronic diseases was
an important factor determining functional disabilities
[4, 15]. Living with chronic diseases and ADL/IADL dis-
abilities is a burden for the elderly and their caregivers.
This finding is important for targeting appropriate
prevention and intervention strategies. Programs and
policies that promote health should target older adults
with chronic diseases. The strategy includes developing
comprehensive service systems covering preventive,
medical, physical, psychological and environmental
aspects [40]. Another finding in this study was that those
who were not drinkers had higher risk of functional dis-
ability, both in ADL and IADL. Consistent with previous
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studies [41], consuming some alcohol may improve
health outcomes compared to non-drinkers.

Our study also showed that advanced age is strongly
associated with functional disability [15]. Age-related
functional disabilities impose substantial demands for
health-care and significant costs on China’s health
system. As the population ages, people with functional
disabilities are projected to increase significantly. Policy
interventions need to address the multiple causes of
functional disability, including improving childhood and
adult SES, disease prevention and early health care
interventions, to contain growth health care costs.

Limitations

The study has several limitations. First, childhood
conditions including SES and health were obtained by
retrospective self-report. Previous studies have shown that
for objective measures, such as parental education and oc-
cupation, retrospective reports tend to be fairly reliable
[38], although we acknowledge potential recall bias. For
childhood health, Smith demonstrated that child health
proxied by childhood physical diseases was a good proxy
for childhood health [30]. Second, the study has been
careful not to claim a causal relationship between child-
hood SES, child health and later functional disability based
on cross-sectional data. But future research needs to
investigate such causal relationships.

Conclusions

The prevalence of functional disability in older Chinese
adults is high, especially for those with chronic diseases
and from disadvantaged SES backgrounds. Our findings
suggest that the “long arm” of childhood SES indirectly
impacts functional disability at older ages, while adult
SES impacts disability more directly. Policies that
initially benefit children will yield well-being benefits as
men and women reach adulthood. Promoting ongoing
childhood and adult SES advantages reduce the likeli-
hood that older adults will suffer from functional disabil-
ity. While there is better access to education and higher
income levels for Chinese children today, both children
and adults suffer from significant income inequality and
urban-rural differentials in income and access to health
facilities [42, 43]. Policies to reduce social inequalities
should be multi-sectorial and based on promoting equal-
ity from early life to old age.
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