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Objective To investigate the contribution of early-life factors on intrinsic capacity of Chinese adults older than 45 years.

Methods We used data on 21783 participants from waves 1 (2011) and 2 (2013) of the China Health and Retirement Longitudinal Study
(CHARLS), who also participated in the 2014 CHARLS Life History Survey to calculate a previously validated measure of intrinsic capacity.
We considered 11 early-life factors and investigated their direct association with participants’intrinsic capacity later in life, as well as their
indirect association through four current socioeconomic factors. We used multivariable linear regression and the decomposition of the
concentration index to investigate the contribution of each determinant to intrinsic capacity inequalities.

Findings Participants with a favourable environment in early life (that is, parental education, childhood health and neighbourhood
environment) had a significantly higher intrinsic capacity score in later life. For example, participants with a literate father recorded a 0.040
(95% confidence interval, Cl: 0.020 to 0.051) higher intrinsic capacity score than those with an illiterate father. This inequality was greater
for cognitive, sensory and psychological capacities than locomotion and vitality. Overall, early-life factors directly explained 13.92% (95% Cl:
12.07 to 15.77) of intrinsic capacity inequalities, and a further 28.57% (95% Cl: 28.19 to 28.95) of these inequalities through their influence
on current socioeconomic inequalities.

Conclusion Unfavourable early-life factors appear to decrease late-life health status in China, particularly cognitive, sensory and psychological
capacities, and these effects are exacerbated by cumulative socioeconomic inequalities over a person'’s life course.

Abstractsin 3 ,&, H13Z, Franqais, Pycckuii and Espafiol at the end of each article.

Introduction

A growing number of researchers consider traditional disease-
based conceptualizations of health or health metrics based on
single domains to be inadequate proxies for the health of older
adults.' Recognizing the importance of healthy ageing, the World
Health Organization (WHO) used a capabilities approach to
frame healthy ageing in the broadest possible sense in its 2015
World report on ageing and health.? In the framework presented
in the report, healthy ageing is experienced when the functional
ability to be and do the things a person values is developed and
maintained across a person’s life course. Functional ability has
many dimensions, including being able to meet one’s daily basic
needs; to learn, grow and make critical decisions; to be actively
mobile; to build and maintain meaningful relationships; and to
contribute to society.’ This ability is determined by a person’s
intrinsic capacity, the environment they live in, and the interac-
tion between the individual and their environment."?

Intrinsic capacity comprises all of the individual-level ca-
pacities that a person can draw on. Developing and maintaining
these capacities across a person’s life course is critical to healthy
ageing.* Building on gerontological and disability theory,” in-
trinsic capacity reflects the biological capacities of an individual
rather than its impairments or deficits. This strengths-based
approach is distinct from, but complementary to, concepts
such as frailty and resilience.® Clinicians and researchers have
increasingly adopted intrinsic capacity to measure healthy age-
ing,”* and the construct has been successfully validated and
empirically examined in longitudinal analyses of English’ and
Chinese cohorts."

Intrinsic capacity differs in several ways from other ageing
concepts. First, intrinsic capacity potentially provides a continu-
ous, fine-grained and comprehensive measure of overall health

that can be assessed across much of the life course, rather than
focusing on late-life impairments or impairment of specific body
functions." Second, it adopts a functioning-oriented approach
rather than a traditional disease-centred approach to framing
health states.'” Third, apart from other comprehensive measures
of overall health,'" it aims to distinguish individual attributes
of functioning from the influence of the environment a person
lives in. These characteristics facilitate cross-time, cross-country
and cross-culture comparisons of healthy ageing and enable the
investigation of the contextual attributes that may either affect
intrinsic capacity or, in conjunction with intrinsic capacity,
contribute to an individual’s functional ability. Researchers have
suggested that regular monitoring of intrinsic capacity could
provide an early warning for reduced functioning or adverse
outcomes, and inform preventive interventions.'""

In functional phenotype research, researchers are increas-
ingly recognizing life-course analyses, which conceptualize an
accumulation of risk as the incremental burden of different
exposures with age, highlighting the importance of timing and
cumulative exposure.'® These exposures may play a role in deter-
mining health through overt physiological change (e.g. weight
loss due to famine) or through internal changes (e.g. regulation
of the growth hormone insulin in relation to dietary exposure).
Intrinsic capacity is likely to be shaped by many life-course
factors, including underlying age-related biological changes,
health-related behaviours and the presence of disease.’ Intrinsic
capacity can also be influenced by socioeconomic and physical
determinants that occur at different life stages. Moreover, disad-
vantages in nutrition, health, wealth, education, employment and
income that arise early in life can reinforce each other and accu-
mulate over the life course.'” The large heterogeneity in intrinsic
capacity observed in older adults is thus likely to strongly reflect
the accumulated impact of these determinants,'®" inextricably

@ School of Risk & Actuarial Studies, University of New South Wales, 223 Anzac Parade Kensington, Sydney NSW 2052, Australia.

®Social Policy Research Centre, University of New South Wales, Sydney, Australia.

¢ ARC Centre of Excellence in Population Ageing Research, University of New South Wales, Sydney, Australia.

Correspondence to John R Beard (email: DrJohnBeard@outlook.com).

(Submitted: 9 July 2022 — Revised version received: 27 December 2022 — Accepted: 3 January 2023 — Published online: 2 March 2023 )

Bull World Health Organ 2023;101:307-316C

doi: http://dx.doi.org/10.2471/BLT.22.288888 307



Research

Life-course inequalities in intrinsic capacity and healthy ageing, China

linking poorer healthy ageing trajectories
to early-life inequalities. However, the
cumulative contribution of health and
socioeconomic inequalities over time to
intrinsic capacity levels in late life has
not been well studied. To fill the gap, this
study aims to longitudinally examine the
relationships between life-course factors
and intrinsic capacity in a representative
sample of China’s older adult population.

Methods
Data and study participants

We used publicly available de-identified
data from the China Health and Retire-
ment Longitudinal Study (CHARLS) to
measure the intrinsic capacity construct
and to examine life-course inequalities
within it.?* The study aims to collect
high-quality data from a nationally
representative sample of older Chinese
adults aged 45 years or older.”’ The first
CHARLS cohort was recruited in 2011,
with follow-up surveys conducted every
two years. The 2011 nationally represen-
tative baseline sampling frame included
150 counties or districts and 450 villages
or urban communities across China. All
living respondents from the first two
waves (2011 and 2013) were invited to
participate in the 2014 CHARLS Life
History Survey, which included a series
of questions about health and health-care
history, residential history, education his-
tory and important childhood events. We
included all individuals who participated
in the 2011 and 2013 waves and the 2014
CHARLS Life History Survey.

Intrinsic capacity

We have previously validated and de-
scribed prognostic value of intrinsic
capacity in this cohort.'” In summary,
we calculated the intrinsic capacity
score using structural equation models
and confirmatory factor analysis of all
objective characteristics that might be
associated with the intrinsic capacity
construct, including forced expiratory
volume; chair-stand test; grip strength;
balance; walking speed; haemoglobin;
episodic memory test; affective, hearing
and vision impairments; intact mental
status; and sleep quantity and quality. The
final construct includes an overarching
domain, that is, intrinsic capacity, and
five subdomains: locomotion; cognitive
capacity; vitality; sensory capacity; and
psychological capacity, with a mean stan-
dardized score of 0 and a standard devia-
tion of 1. Higher scores indicate a higher
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capacity to do the things that individuals
have reason to value.

Life-course factors

We included 11 early-life factors that
happened in critical periods of individu-
als’ lives (generally before the age of 17
years) based on the existing literature:?*-**
(i) parental education; (ii) self-reported
health status during childhood; (iii) ac-
cess to health-care services; (iv) healthy
behaviour; (v) nutritional status; (vi) fam-
ily economic status during childhood;
(vii) neighbourhood quality; (viii) friend-
ships; (ix) parental mental health; (x) do-
mestic violence; and (xi) receiving men-
torship and support. Early-life factors can
directly affect late-life intrinsic capacity,
indirectly influence intrinsic capacity via
their influence on the subsequent accu-
mulation of socioeconomic inequalities,
or both. We used four measures to account
for current socioeconomic factors: (i) cur-
rent family economic status; (ii) educa-
tional achievement; (iii) urban residence;
and (iv) urban hukou registration. Hukou
is a registration in the Chinese household
registration system. More details on the
definitions and measurements of these fac-
tors are available in the online repository.”

Statistical analysis

First, we examined the unadjusted as-
sociation of intrinsic capacity with each
life-course factor of interest in a bivariate
analysis.” We then examined the correla-
tion between early-life factors and current
socioeconomic status using a Spearman
correlation matrix, since early-life factors
may affect late-life intrinsic capacity via
accumulative health and socioeconomic
inequalities.

Second, we used multivariable linear
regressions to examine how life-course
factors affect late-life intrinsic capacity,
adjusting for current socioeconomic,
demographic and lifestyle factors (online
repository).”” We expressed associations
as marginal effects measured at the mean
of each covariate. As biases may arise
in the estimated relationship between
intrinsic capacity and factors of interest
when the outcome variable and error term
are correlated, our primary econometric
strategy was to exploit the comprehensive
information in the survey data to directly
account for as many potential confound-
ing factors as possible.”

Third, we used the concentration
index to quantify inequalities in late-life
intrinsic capacity.’® As a rank-dependent
method, the concentration index was
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calculated based on family economic
status.”**" Moreover, we decomposed the
concentration index of intrinsic capacity
to quantify each determinant’s specific
contribution and summarized them by
categories (further details available in
the online repository).® Additionally, by
excluding current socioeconomic factors
from our models, we performed media-
tion analysis to identify the cumulative
contribution of early-life factors to intrin-
sic capacity inequalities through health
and socioeconomic inequalities over a
persons life course.

Finally, we performed sensitivity
analyses to ensure the reliability of our
findings (online repository).* First, since
amoderate proportion of participants was
excluded, we used an incidental truncation
model by introducing the inverse Mills
ratio to adjust for potential selection bias.*!
Second, we used multiple imputations with
chained equations to impute missing val-
ues,” assuming observations were missing
at random. We combined estimates across
20 imputed data sets based on Rubin’s
rules.*® Third, to ensure the relationships
were consistent in both older and younger
participants, we used a chronologically
pre-old group (younger than 60 years) and
an older group (aged 60 years or older) to
perform heterogeneity analysis. Fourth, to
assess whether recall bias among partici-
pants affected our results, we performed
heterogeneity analysis by splitting the
sample into a low-cognition and a high-
cognition subgroup. Fifth, we excluded
duplicated participants by prioritizing
data in 2013, and used family income per
capita rather than family consumption.
Sixth, we replicated our analysis using the
latest wave of CHARLS in 2018. We did
not include this wave in our main analy-
sis since, by design, several key intrinsic
capacity measures were not collected, and
participants added in the 2015 and 2018
waves did not complete the 2014 CHARLS
Life History Survey. Seventh, we exam-
ined the validity of early-life factors using
data from the 2011 CHARLS community
questionnaire, which was completed by a
respondent from a village committee office
or a community committee.*

We reported two-sided P-values
(unadjusted for multiple comparisons)
and 95% confidence intervals (CIs). We
considered a P-value <0.05 to be statisti-
cally significant, and we used the Holm-
Bonferroni method to adjust for multiple
comparisons. All analyses were performed
in Stata version 16.0 (Stata Corp LLP, Col-
lege Station, United States of America).
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Table 1. Characteristics of participants
induded in the study on
intrinsic capacity and healthy

ageing, China, 2011-2013

Characteristic No. (%)
(n=21783)
Gender®
Female 11183 (51.3)
Male 10600 (48.7)
Age group, years
<45 38 5(1.8)
45-60 01(52.3)
60-70 6 951 (31.9)
70-80 2674(123)
>80 372(1.7)
Marital status
Married 18310 (84.1)
Not married 3473 (15.9)
Residence
Rural 15455 (70.9)
Urban 6328 (29.1)
Education level
[lliterate 5385 (24.7)
Primary 8911 (40.9)
Middle school 4773 (21.9)
High school 2586(11.9)
College and 128 (0.6)
above
Urban hukou®
Agriculture 17194 (78.9)
Non-agriculture 4589 (21.1)

Family economic status, wealth quintile

1: poorest 4387 (20.1)
2: poor 4 539 (20.8)
3:average 0(20.2)
4: richer 4309 (19.8)
5: richest 38 (19.0)
Tobacco consumption

No 13875 (63.7)
Yes 7908 (36.3)
Alcohol consumption

No 14105 (64.8)
Yes 7678 (35.2)
Presence of chronic diseases

No 7285 (33.4)
Yes 14498 (66.6)

¢ The interviewer recorded respondent’s gender
as either female or male.

b Hukou is an individual registered in the Chinese
household registration system.

Note: Inconsistencies arise in some values due to

rounding.

Ethical considerations

The Biomedical Ethics Review Commit-
tee of Peking University approved the
CHARLS study (IRB00001052-11015),
and all the data is publicly available.
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Furthermore, the current study received
approval from the University of New
South Wales (UNSW) Ethics Committee
(HC210472).

Results

After excluding 117 individuals who
did not answer the intrinsic capacity
questions, and 7651 and 941 who had
missing information on life history or
socioeconomic factors, respectively, we
included 21783 survey participants. The
mean age of the participants was 59.07
years (standard deviation, SD: 9.16) and
10600 participants (48.66%) were male.
The sample included 9997 participants
in the older age group (range: 60-109
years; mean: 67.15; SD: 6.01) and 11786
participants in the younger age group
(range: 19-59 years; mean: 52.22; SD:
4.71). Table 1 shows the characteristics
of the included participants. The 8709
excluded participants were more likely
to have a lower family economic status,
a lower education level and not having
urban hukou. Also, the excluded partici-
pants were more likely to be older, single,
female, more likely to consume tobacco
and alcohol, and more likely to have
chronic diseases (online repository).*

We first plotted Kernel density distri-
butions to explore the association between
intrinsic capacity and early-life factors
(Fig. 1). The plots showed that participants
with lower parental education and worse
neighbourhood environment had lower
intrinsic capacity scores than more advan-
taged participants. Other early-life factors
and the subdomains of intrinsic capacity
showed similar patterns (P-value: <0.001;
online repository).” The multivariate
analysis using all early-life factors also sup-
ported these results (online repository).”
Intrinsic capacity was also significantly
associated with current socioeconomic,
demographic and lifestyle factors (P-value:
<0.001; online repository).” The Spearman
correlation matrix showed reasonably
moderate and strong correlations for fac-
tors across life-course stages (Fig. 2).

We further investigated the associa-
tion between intrinsic capacity and life-
course factors. In the regression analysis,
early-life factors were significantly associ-
ated with intrinsic capacity later in life,
even after eliminating the effect of current
socioeconomic, demographic and life-
style factors (Fig. 3). For example, people
with a literate father recorded a 0.040
(95% CI: 0.020 to 0.051) higher intrinsic
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capacity score than those with an illiterate
father (Table 2; available at: https://www
.who.int/publications/journals/bulletin/
). People living in neighbourhoods with
worse environment and who were lacking
friends during childhood recorded sig-
nificantly lower intrinsic capacity scores.
Moreover, higher current socioeconomic
positions were significantly associated
with higher intrinsic capacity scores for
participants with a higher family eco-
nomic status, living in urban areas, having
an urban hukou or having attained higher
education attainments (Table 2).

The strongest associations of child-
hood disadvantages were with lower
cognitive, sensory and psychological
capacities, although we also identified
negative effects for locomotion and vitality
(Table 2, Fig. 3 and Fig. 4). Most estimated
marginal effects for cognitive, sensory and
psychological capacities were statistically
significant. For example, persons with a
literate father recorded a 0.077 (95% CI:
0.057 to 0.096) higher cognitive capacity
score than those with an illiterate father
(Table 2 and Fig. 3). However, the esti-
mated marginal effects for vitality were
small, if statistically significant, and most
estimated marginal effects for locomotion
were not statistically significant.

We quantified the extent of intrinsic
capacity inequalities using the concentra-
tion index method. The concentration
index was 0.024 (95% CI: 0.021 to 0.027)
for intrinsic capacity (Table 3). The posi-
tive value indicates that the richer wealth
groups had higher intrinsic capacity
scores. Cognitive and sensory capacities
had the highest concentration indices,
indicating more inequalities in these
capacities.

We decomposed the concentration
index into the contribution of each life-
course factor to identify the comparative
importance of these factors. Overall,
early-life factors directly accounted for
13.92% (95% CI: 13.57 to 14.27) of in-
trinsic capacity inequalities (Fig. 5). The
contribution of each early-life factor was
similar across subdomains, with psycho-
logical capacity as the only exception
(online repository).” The decomposition
for locomotion and psychological capac-
ity was less precise, since the two subdo-
mains only had small absolute values of
the concentration index. In our mediation
analysis, the marginal effect of early-life
factors on intrinsic capacity generally be-
came larger (online repository),” leading
early-life factors to account for 28.57%
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Fig. 1. Distribution of intrinsic capacity and the association of life-course factors, China, 2011-2013
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Notes: We included 21783 participants from the CHARLS study, waves 1 and 2. The plot shows Kernel density distribution of intrinsic capacity. Neighbourhood
quality was assessed by four questions asking participants whether the neighbourhood where they lived as a child was safe, willing to help, close-knit, and clean
and attractive. Each measure was dichotomised as low (not very or not at all) and high (somewhat or very) leading to a sum measure of adversity ranging from 0
(lowest) to 4 (highest).

Fig. 2. Pairwise Spearman correlation matrix between life-course factors, China, 2011-2013
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Notes: We included 21783 participants from the CHARLS study, waves 1 and 2. Variables in bold denote positive measures with higher socioeconomic position
or childhood advantages. Hukou is an individual registered in the Chinese household registration system. Definitions of the variables are available in the online
repository.”
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(95% CI: 28.19 to 28.95) of intrinsic
capacity inequalities (Fig. 5). The details
about each determinant’s contribution are
reported in the online repository.®

We performed six theory-based
sensitivity analyses. None of these sub-
stantially changed our results, suggesting
that our results are robust and reliable
(online repository).”

Discussion

Using a nationally representative sample
of the Chinese population, we find that
unfavourable early-life factors were
strongly linked to lower late-life intrinsic
capacity scores. Approximately 14% of
late-life intrinsic capacity inequalities
could be explained by the direct effect
of early-life factors, and a further 29%
of intrinsic capacity inequalities through
early-life factors  influence on current so-
cioeconomic inequalities. Unfavourable
early-life factors were more likely to be
associated with lower cognitive, sensory
and psychological capacities and vitality
than inequalities in locomotion.
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Previous research has linked early-
life factors to late-life health outcomes,
including frailty, depression and bio-
logical ageing.***>** However, this study
represents a comprehensive life-course
inequalities analysis of intrinsic capacity,
a continuous and holistic construct of
human health that is being increasingly
applied in research and clinical practice.

The association of early-life factors
with cognitive capacity are particularly
interesting. There is growing evidence
that, at least in western Europe, cognitive
capacity in older adults is higher than in
previous generations of the same age,”
although the underlying mechanisms re-
main unclear. Early brain development,*
such as child brain structural alterations
of the cerebral cortex™ and the volume of
the hippocampus,*’ can often determine
cognitive capacity in older age. The asso-
ciations we found between many early-life
factors (i.e. parental education and child-
hood health) and cognitive inequalities in
late life can support this cohort difference.

The association of events early in
life with vitality is consistent, with the

suggestion that ambient stress caused by
negative exposures results in biological
ageing throughout a personss life course.*!
We have previously hypothesized that vi-
tality is a marker of underlying biological
changes associated with ageing and of an
individual’s physiologic resilience.'

The main early-life factors associated
with poor sensory capacity in late life
concerned starvation and illness which
may physiologically have affected the
development of hearing and vision.

Our measure of psychological capac-
ity was dominated by a depression score,*
which itself is heavily influenced by cur-
rent life events and genetic predisposi-
tion.” However, psychological capacity
was partly dominated by early-life factors,
although the marginal effects were seldom
significant, suggesting an influence of
childhood development on the capacity
to manage stressors.

The smaller negative association of
early-life adversities with locomotion are
somewhat surprising. Locomotion is influ-
enced by many factors, having modest as-
sociations with childhood socioeconomic

Fig. 3. Linking early-life factors with late-life intrinsic, cognitive and sensory capacities, China, 2011-2013
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Notes: We included 21783 participants from the CHARLS study, waves 1 and 2. Multivariate linear regressions were performed by adjusting for current
socioeconomic factors, lifestyle factors and demographic factors. Intrinsic capacity represents the overall level of health and capacities to be and do things
the participant has reasons to value cognitive capacity includes memory, intelligence and problem-solving; sensory capacity includes vision and hearing;
psychological capacity involves mood and emotional resilience. Table 2 presents all the marginal effects and their associated 95% Cls.
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Fig. 4. Linking early-life factors with late-life locomotion, vitality and psychological capacity, China, 2011-2013
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Notes: We included 21783 participants from the CHARLS study, waves 1 and 2. Multivariate linear regressions were performed by adjusting for current
socioeconomic factors, lifestyle factors and demographic factors. Locomotion includes balance, muscle strength and gait; vitality is defined as underlying a
person’s resilience to challenges, vigour and stamina, to maintain homeostasis in the face of daily stressors; psychological capacity involves mood and emotional
resilience. Table 2 presents all the marginal effects and their associated 95% Cls.

position.** Moreover, the dysregulation
derived from stressors in childhood could
be masked by the growth of organs since
locomotion generally covers skeletal
muscle physiology, cardiovascular system,
energy homeostasis, osteoarticular and
neurophysiology.”” While diminished
locomotor capacity was also associated
with adverse early exposures, the impact
was less than for cognitive capacity.
Overall, our findings are consistent
with extensive research across countries
pointing to the important influence of
socioeconomic determinants across the
life course on different health inequali-
ties.* However, the outcomes considered
by these studies have often been limited to
mortality or specific conditions.* Where
functioning has been considered more
broadly as an ageing-related outcome,
it is often in relation to severe losses of
functioning identified by a diagnosis
of frailty or the inability to undertake
basic activities without assistance.”**’
Most of these analyses did not study the
contribution of life-course inequalities to
health. In contrast, the intrinsic capacity
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construct allows us to explore the impact
of life-course factors on the overall func-
tioning of older adults, and to understand
the different domains of functioning that
are most affected.***>*

Decomposing intrinsic capacity in-
equalities into life-course factors may help
identify key opportunities for proactive
interventions to preserve intrinsic capacity
in older age. Our findings emphasize the
importance of equitable early-life oppor-
tunities on people’s subsequent capacity
to make choices, contribute to society and
receive support when needed.” Almost
all the determinants of health disparities
can be reshaped by public policies across
an individual’s life course. Our findings
emphasize the importance of early-life
events, which are largely experienced
without choice soon after birth. This fact
is critical for the individual and the society,
since outcome inequalities are considered
unfair if they are rooted in factors that are
beyond individual control.*

Our analysis has many strengths.
We used a representative sample of the
world’s largest ageing population, the

wealth of outcome data enabled us to ex-
plore health inequalities through a broad
continuous measure of functioning, and
the associated life events survey allowed
us to distinguish between the impact of

Table 3. Extent of inequalities in
intrinsic capacity, China,

2011-2013
Capacity Modified concentration
index (95% (Cl)
Intrinsic 0.024 (0.021 t0 0.027)
Locomotion 0.002 (—0.002 to 0.006)
Cognitive 0.043 (0.036 t0 0.050)
Vitality 0.012(0.011t0 0.013)
Sensory 0.032 (0.025 to 0.039)
Psychological 0.005 (—0.006 to 0.016)

Cl: confidence interval.

Notes: We included 21783 participants from the
CHARLS study, waves 1 and 2. The concentration
index ranges from —1to 1, with positive values
indicating that people with a higher intrinsic
capacity are more concentrated among high-
income groups and negative values indicating
that people with a higher intrinsic capacity are
more concentrated among low-income groups.
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Fig. 5. Decomposing the life-course inequalities in intrinsic capacity, China, 2011-2013
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Notes: We included 21783 participants from the CHARLS study, waves 1 and 2. The percentages show the contribution of each category factor to the overall
intrinsic capacity inequalities by decomposing the modified concentration index. For bars showing direct contributions, all life course factors were included,
and thus the graph shows the direct contribution of early-life factors to inequalities in intrinsic capacity. For bars showing cumulative contributions, current

socioeconomic position was excluded from the model of mediation analysis, and thus the graph shows the cumulative contribution of early-life factors to
inequalities in intrinsic capacity. Current socioeconomic position excludes the family economic status factor. Theoretically, the contribution of observable
determinants to inequalities in intrinsic capacity can be more than 100% since the contribution of the error term is not included and can be negative. Further

details are available in the online repository.”

early- and late-life events. Moreover, the
approach to measuring intrinsic capac-
ity is consistent with a similar analysis
of a large English cohort, suggesting
the approach is robust across different
cultural settings.” However, the study
has several limitations. First, we used
individual recall data for early-life factors
with potential recall bias, although our
sensitivity analysis suggests that cogni-
tive decline does not seem to significantly
affect our findings. Second, this study
could not distinguish whether intrinsic
capacity variations were caused by higher
or lower peaks of intrinsic capacity or the
rate of declining speeds of such capacity.
Accordingly, we will further examine the
longitudinal nature of intrinsic capacity

when new data becomes available. Third,
potential cohort effects may limit the
generalization of our findings, and this
effect should be further explored in an
analysis regarding the trajectories of in-
trinsic capacity. Fourth, genetic analysis
was not included in the study; instead, we
included a comprehensive set of variables
to try to counteract individual heteroge-
neity. Finally, the study design precludes
the interpretation of our results as causal
relationships.

Despite these limitations, the results
highlight the important and cumulative
impact early-life advantages and disad-
vantages have on people’s experience of
health in older age. Our findings also
provide support for the Chinese govern-

ment’s latest initiatives, such as common
prosperity and rural revitalization, de-
signed to reduce rural-urban disparities
and wealth inequalities. ll
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Résumé

Inégalités au cours de la vie en matiére de capacités intrinséques et vieillissement en bonne santé en Chine

Objectif Examiner la contribution des facteurs en début de vie aux
capacités intrinséques des adultes de plus de 45 ans en Chine.
Méthodes Nous avons utilisé les données relatives a 21 783 participants
des vagues 1 (2011) et 2 (2013) de I'Etude longitudinale sur la santé et
la retraite en Chine (CHARLS); ils avaient également pris part a 'Enquéte
CHARLS sur le cycle de vie en 2014, qui visait a calculer une mesure
préalablement validée des capacités intrinséques. Nous avons ensuite
retenu 11 facteurs en début de vie et analysé leurs liens directs avec
les capacités intrinséques des participants plus tard dans leur vie, mais
aussi leurs liens indirects a travers quatre facteurs socioéconomiques
actuels. Enfin, nous avons employé une régression linéaire multivariée
et décomposé l'indice de concentration afin de définir la contribution
de chaque déterminant dans les inégalités observées au niveau des
capacités intrinseques.

Résultats L es participants ayant débuté leur vie dans un environnement
favorable (c'est-a-dire avec une éducation parentale, une bonne
santé durant I'enfance et un bon cadre de vie) affichaient un score de

capacité intrinseque nettement plus élevé par la suite. Par exemple,
les participants dont le pére était instruit ont enregistré un score de
capacité intrinséque de 0,040 (intervalle de conflance de 95%, IC:
0,020 a 0,051) supérieur a ceux dont le pére était analphabéte. Cette
inégalité s'est révélée davantage marquée pour les capacités cognitives,
sensorielles et psychologiques que pour la locomotion et la vitalité. De
maniere générale, les facteurs en début de vie ont pu étre directement
associés a 13,92% (IC de 95%: 12,07 a 15,77) des inégalités en matiére
de capacités intrinseques, tandis que 28,57% (IC de 95%: 28,19 a
28,95) de ces inégalités étaient liées a leur influence sur les inégalités
socioéconomiques actuelles.

Conclusion Les facteurs défavorables en début de vie semblent
entrainer une détérioration de I'état de santé ultérieur en Chine, en
particulier des capacités cognitives, sensorielles et psychologiques. Ces
effets sont exacerbés par les inégalités socioéconomiques qui viennent
s'y ajouter au cours de la vie d'une personne.

Pesiome

HepaBeHCTBO B Te4yeHune XXN3HU B OTHOLLUeHNIn VIHAMBVIJJ,yaHbHOVI YKN3HECNnoCcoOHOCTU N 340POBOro CTapeHusA,

Kutan

Llenb /3yuntb BAMsHME (GakTOpPOB B PaHHEM NEPUOLE KMU3HM Ha
VHOVBUAYANBHYIO XM3HECTIOCOOHOCTb B3POCIIbIX KATAMLIEB CTapLe
45 ner.

MeTtoabl [Ina pacueta paHee BanMAVMPOBAHHOIO MokasaTend
MHOVBWAYANbHON »KM3HECNOCOBHOCTM MCMONb30BaNNCh AaHHbIe
0 21 783 yuacTHukax 1-1 (2011) v 2-1 (2013) BonH MpogonbHoro

NCCNEeAOBaHVA 300P0BbA 1 BbIXOAA Ha NEHCMIO B K1Tae, KOTOpble
Takxe ydyactsosanu B onpoce 2014 ropa CHARLS Life History
Survey. bbino paccmoTtpeHo 11 GakTopoB B paHHeM nepuofe
XKM3HW, 1 OblNa nccnefoBaHa UX NpAMan CBA3b C MHAVIBMLYaNbHOM
XKM3HECTIOCOOHOCTBIO YUYACTHIKOB B GoMee No3AHEM Neproae KIN3H,
a TaKkxke MX KOCBEeHHas CBA3b Yepes ueTbipe TeKyLLMX COLManbHO-
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3KOHOMMYecKknx dakTopa. [Ana nccnenoBaHva BKAaga Kaxaon
feTepMMHaHTbl B HEPABEHCTBO B OTHOLWEHUW UHAMBUAYaNbHON
XKN3HECNOCOOHOCTM NCMOMb30BaNacb MHOrOMEepHasn nHelHan
perpeccus 1 AeKOMNo3nLUMA NHAEKCA KOHLIEHTPALWN.

Pe3ynbTaThl Y y4aCTHUKOB, HAXOAMBLWIMXCA B BnaronpuaTHON
OKpY»Kalolllel cpefe B paHHeM Bo3pacTe (TO eCTb 06pa3oBaHve
poauTenelr, 300P0BbE B IETCTBE U OKPYKEHME B PaVIOHE MPOXMBAHNS),
NoKasaTenb UHAVBUAYaNbHOM KM3HECNOCOOHOCTY B MOCTeyoLLEeN
XKU3HM OblN 3HAUNUTENBHO BbILE. Hanpumep, y y4aCTHUKOB, Ubk OTUbI
00pa3oBaHHbI, NOKa3aTesb UHAMBUAYANbHOW X1M3HECNOCOOHOCTY
6611 Ha 0,040 (95%-1 [M: o1 0,020 10 0,051) Bblle MO CPABHEHNMIO
C YYaCTHUKaMM, Yblt OTUbI ObIAN HErPaMOTHBIMW. ITO HEPaBEHCTBO
OKazanocb bonee 3HaUMTENbHBIM AN KOTHUTVBHBIX, CEHCOPHbIX

Research
Life-course inequalities in intrinsic capacity and healthy ageing, China

1 NCUXONOTUYECKMX CNOCODHOCTEN, YeM ANA ABUraTeNbHON U
XKM3HEHHOW aKTMBHOCTY. B Lenom dpakTopel paHHEro nepropga
XKU3HM HanpaMyto 00bACHAOT 13,92% (95%-in AN: o1 12,07 o 15,77)
HepaBeHCTBa B OTHOWEHMN MHAVBUAYANbHOM KIN3HECNOCOOHOCTY
ele 28,57% (95%-n [I: ot 28,19 no 28,95) 3T0ro HepaBeHCTBa Yepe3
X BNINAHWE Ha TeKyLLEee COLMaNbHO-3KOHOMMYECKOe HePaBEHCTBO.
BbiBog HebnaronpuATHble GpakTopbl B PaHHEM NEPUOAE HKU3HU
CHWKAIOT COCTOAHME 3A0POBbA MOCe BbIXOAa Ha NeHcuio B KuTae,
0CODEHHO KOTHUTUBHbIE, CEHCOPHbIE U MCUXONOrnyeckume
cnocobHocTn, 1 3TN 3ddeKThl yCyryonaioTca KyMynAaTUBHBIM
COLManbHO-3KOHOMMYECKMM HEPABEHCTBOM Ha MPOTAKEHWN BCe
XWM3HM UernoBeka.

Resumen

Desigualdades vitales en la capacidad intrinseca y el envejecimiento saludable en China

Objetivo Investigar la contribucion de los factores de los primeros
afos de vida en la capacidad intrinseca de los adultos chinos mayores
de 45 afos.

Métodos Se utilizaron datos de 21 783 participantes de las oleadas 1
(2011) y 2 (2013) del Estudio Longitudinal de Salud y Jubilacion de
China, que también participaron en la Encuesta de Antecedentes Vitales
CHARLS de 2014 para calcular una medida previamente validada de la
capacidad intrinseca. Se tuvieron en cuenta 11 factores de los primeros
aflos de vida y se investigd su asociacién directa con la capacidad
intrinseca de los participantes més adelante en la vida, asi como su
asociacion indirecta a través de cuatro factores socioeconémicos
actuales. Se utilizd la regresion lineal multivariable y la descomposicion
del indice de concentracion para investigar la contribucion de cada
determinante a las desigualdades en la capacidad intrinseca.
Resultados Los participantes con un entorno favorable en los primeros
anos de vida (es decir, educaciéon de los padres, salud en la infancia

y entorno del vecindario) tuvieron una puntuacion de capacidad
intrinseca significativamente mas alta en etapas posteriores de la vida.
Por ejemplo, los participantes con un padre alfabetizado registraron
una puntuacién de capacidad intrinseca 0,040 (intervalo de confianza
del 95 %, IC: 0,020 a 0,051) mayor que los de un padre analfabeto. Esta
desigualdad fue mayor para las capacidades cognitivas, sensoriales
y psicolégicas que para la locomocion y la vitalidad. En conjunto, los
factores de los primeros afios de vida explicaban directamente el 13,92 %
(IC95%: 12,07 a 15,77) de las desigualdades de capacidad intrinseca y
otro 28,57% (IC 95 9%: 28,19 a 28,95) de estas desigualdades a través de
suinfluencia en las desigualdades socioeconémicas actuales.
Conclusion En Ching, los factores desfavorables en los primeros afios
de vida parecen reducir el estado de salud al final de la vida, sobre
todo las capacidades cognitivas, sensoriales y psicoldgicas, los que se
ven exacerbados por las desigualdades socioecondémicas acumuladas
alolargo de la vida.
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