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Abstract

The relationship between socioeconomic status and health has been studied widely
across many western countries but the relationship is relatively underexplored in
China. Using a life-course perspective, this paper examines the associations between
six indicators of childhood socioeconomic status with classic late-adulthood health
outcomes. The analysis uses logistic and Ordinary Least Square (OLS) regression
models with data on life history and data from the most recent wave of CHARLS
— a nationally representative survey of people aged 45 and older. The models dem-
onstrate that unfavourable socioeconomic status in childhood is, in general, corre-
lated with poorer health outcomes later in life, whereas a more socioeconomically
advantaged childhood is associated with better health outcomes in middle and older
age. However, for those individuals who were overweight in childhood, the advan-
taged socioeconomic status effect appears to increase the probability of remaining
overweight when older. Furthermore, the indicators of current socioeconomic status
as well as the interaction terms between childhood socioeconomic status and adult-
hood socioeconomic status were introduced, as most existing research in the world,
including China, tends to only focus on the mediation effect of current socioeco-
nomic status. The findings show that, among all the health outcomes in this research,
only the associations between disability-related health variables and adulthood soci-
oeconomic status are moderated by childhood socioeconomic status. These results
indicate both homogeneity and heterogeneity in the impacts of childhood socioeco-
nomic status on different health outcomes and also inform public policies in China
with regard to population health.
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Introduction

The relationship between socioeconomic status and health is one of the most sus-
tained and stable associations in the field of social sciences (Mackenbach, 1994),
with a large body of evidence showing that socioeconomic disadvantage is det-
rimental to health (Burkert et al., 2013; Chen, 2016; Mackenbach, 2006; Quon
& McGrath, 2015). From the 1980s onwards, a growing number of studies often
using British, American or European data, have found that inequalities in health
have risen (Harper & Lynch, 2007; Mackenbach et al., 2009; Smith et al., 1990),
as have socioeconomic inequalities (Kunst et al., 2005; Mackenbach, 1994). The
evidence from these studies confirm that socioeconomic status plays an important
role in the persistence of unequal health outcomes. Link and Phelan (1995) regard
socioeconomic status as the root cause of health inequalities because they reflect
access to a series of critical social and economic resources, including wealth,
knowledge, prestige, power and social capital that, if possessed in sufficient quan-
tities, can help protect an individual’s health from potential risk factors, thereby
providing health benefits relative to the less socioeconomically advantaged.

Having established the links between socioeconomic status and health out-
comes, more recent, longitudinal, research has turned to a life course and cohort
perspective. This has an emphasis on how different social, cultural and economic
contexts, such as those at birth, alter the expected impacts of socioeconomic sta-
tus on health outcomes by age and birth cohort (Chen et al., 2010). In particu-
lar, attention has been paid to the associations of childhood socioeconomic sta-
tus with later life health outcomes. However, much of this research has focused
on what are conventionally described as ‘developed countries’ and the extent to
which the findings can be generalised to less developed countries (across a wide
array of health measures) is less well-known (Angelini et al., 2019; Pudrovska &
Anikputa, 2014; Vable et al., 2019; Wang & Kang, 2019).

For China, which is undergoing significant socioeconomic change, exploring
the relationships between childhood socioeconomic status and health later in life
is important to improve overall health outcomes in the population and reduce
health inequalities. Given the social and economic transformation that China has
experienced since the Second World War, a period including the Chinese Com-
munist Revolution (1945 — 1949), the Great Chinese Famine (1959 — 1961), the
Cultural Revolution (1966 — 1976) and the post-Mao Reform and Opening-up
(1978 — present) (Chen et al., 2010) makes this an especially important issue.
Prior to the Reform and Opening-up, China was an underdeveloped nation where
poverty and malnutrition were highly prevalent. Post 1978, with the economic
reform introducing increasing elements of capitalism and market economies, the
quality of life improved significantly among Chinese people (Shen & Zeng, 2014;
Wen & Gu, 2011). Those born between 1945 and 1978, who were exposed to
the disadvantaged socioeconomic surroundings in early life, were likely to have
higher living standards in late-adulthood, which appears to have beneficially
influenced their health later in life (Wei et al., 2020). However, this achievement
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has not benefitted everyone, and concern for the fair distribution of health ben-
efits of economic progress has mounted (Tang et al., 2008). Therefore, to achieve
greater understanding of the link between Childhood socioeconomic status and
health in China, this study examines the associations between childhood socioec-
onomic status and various late-adulthood health outcomes in China by extending
previous work (see for example Cheng & Elo, 2009; Cui et al., 2020; Liu et al.,
2019; Wang & Kang, 2019; Wen & Gu, 2011).

Literature Review

Considerable evidence, mainly in developed countries, acknowledges the significant
associations between socioeconomic conditions in childhood and various late-life
health outcomes (Angelini et al., 2019; Loucks et al., 2010; Marmot et al., 2012).
Despite the heterogeneous influences on health across gender, ethnicity, region and
measures of socioeconomic position (Cui et al., 2020; Lawlor et al., 2004; Ward
et al., 2004), studies have shown that childhood socioeconomic status has long-last-
ing impacts connecting early, middle, and late life (Guralnik et al., 2006; Maharani,
2019; Straatmann et al., 2020).To better understand the mechanisms behind these
impacts, four major conceptual models regarding life course have been formulated:
the critical period model (or latent model), the pathway model, the socioeconomic
mobility model, and the accumulation of risk model (Niedzwiedz et al., 2012;
Pudrovska & Anikputa, 2014).

The critical model indicates that adverse early-life socioeconomic status has a
long-term negative impact on health, independent of current socioeconomic status,
and that this impact is irreversible and permanent (Ben-Shlomo & Kuh, 2002; Nied-
zwiedz et al., 2012; Tsenkova et al., 2014). By contrast, the pathway model suggests
the effects are not fixed and that adulthood socioeconomic status plays an important,
mediating, role in the relationship between childhood conditions and health (Nied-
zwiedz et al., 2012). In Europe, for instance, Angelini et al. (2019) detected that
less privileged childhood socioeconomic status is positively associated with poorer
mental health, independent of contemporaneous socioeconomic status. However,
this effect abated after allowing for contemporaneous socioeconomic status, which
is related to pathway models. Overall, researchers agree that disadvantaged child-
hood conditions are likely to result in adverse health consequences but differ in how
rigid these associations are after adjusting for late-adulthood conditions.

Socioeconomic mobility models can be sub-classified into two categories: inter-
generational and intra-generational. Inter-generational mobility represents the differ-
ences in socioeconomic status between generations, captured by comparing parental
socioeconomic status in childhood and the child’s socioeconomic status in adult-
hood. Intra-generational mobility suggests the downward or upward movement of an
individual’s own socioeconomic status during their life course (Ferraro & Shippee,
2009; Niedzwiedz et al., 2012). Most research into the relationship between child-
hood socioeconomic position and health status has focused on the effect of intra-
generational mobility (Wen & Gu, 2011) However, there is little consensus about
how socioeconomic mobility affects health status. It has been argued that people
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who are upwardly mobile appear to be healthier than those who are downwardly
mobile or maintain the same status (Ferraro & Shippee, 2009; Wang & Kang, 2019).
In contrast, Syme et al. (1965) identified a negative effect of upward socioeconomic
mobility on the onset of coronary heart disease. They speculated that the relation-
ship was probably due to increased stress suffered by people having lower original
socioeconomic status who then achieve higher status later in life via long-term hard
work.

Finally, the accumulation model refers to how “exposure to socioeconomic dis-
advantage (or advantage) over multiple periods exerts a stronger influence on later
health than an individual episode of socioeconomic disadvantage (or advantage)”
(Walsemann et al., 2016). It proposes that health disparities by childhood social sta-
tus become more pronounced with age because advantages or disadvantages linked
with certain social status have cumulative effects on health (Dannefer, 2003; Ken-
dig et al., 2015; Wang & Kang, 2019) For example, using data from a US longitu-
dinal national study, Lee and Park (2020), found that the gap in body mass index
between low and high childhood socioeconomic positions widens from midlife to
retirement age. However, there is another potential explanation for how the relation-
ship between health and childhood socioeconomic status varies over the life course
— the age-as-leveller hypothesis — which conflicts with the accumulation model.
The age-as-leveller hypothesis suggests that health inequalities would decline
with age in older populations although increasing with age in younger populations
(Dupre, 2007; House et al., 1994) because being elderly is associated with declining
health. House et al. (1994) believe that biological ageing plays a much more impor-
tant part in predicting health outcomes than socioeconomic status when an indi-
vidual is becoming old. Dupre (2007), explored the relationship between education
and health risks, and explained the inconsistency between the accumulation model
and the age-as-leveller hypothesis by differentiating individual-level changes from
aggregate-level changes. At the aggregate level, the educational inequality in disease
prevalence reaches its highest level at mid-life and then decrease, whereas at the
individual level, disease incidence rises with age at a higher rate for less-educated
individuals compared with those well-educated.

There is a substantial body of research assessing whether or not the relationships
between childhood socioeconomic status and health consequences vary across age
or birth cohorts (Haas, 2008; Kasen et al., 2011; Moody-Ayers et al., 2007; Zani-
notto et al., 2018) Regardless of the conceptual model adopted, the importance of
cohort effects cannot be ignored —age patterns in the associations between child-
hood socioeconomic status and health trajectories for one cohort are not necessarily
present in others. For instance, using data from the US Kasen et al. (2011), detected
decreases in depression with age in more recent cohorts but rises with age in earlier
cohorts.

Thus far, we have focused on research conducted in ‘Western’ countries. Turn-
ing to studies using Chinese data, it has been argued that low childhood socioeco-
nomic status is linked with a variety of adverse health outcomes such as difficultly
with activities of daily living (ADLs), cognitive impairment, poor self-rated health,
and mortality (Cheng & Elo, 2009; Cui et al., 2020; Wang & Kang, 2019; Wen &
Gu, 2011). Among them, however, the role of late-adulthood socioeconomic status
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is divided: Wang and Kang (2019) argue that the relationships between childhood
socioeconomic status and later health are mediated by current socioeconomic status
in China, whereas Wen and Gu (2011) find that the protective effects of high child-
hood socioeconomic status on functional limitations, cognitive impairment, self-
rated health, and mortality are independent of adult conditions. These contrasting
results suggest that the effects of socioeconomic mobility on health outcomes have a
similarly complex pattern. Research has also investigated how early-life exposure to
famine affects health later in life. For example, dividing study participants into those
who were nonexposed, fetal-exposed or infant-exposed, Liu et al. (2019) find that
exposure to famine during early life was linked with a higher probability of obesity
in adulthood. Fan and Qian (2015) categorise participants into three groups: a fam-
ine cohort born during the Great Chinese Famine, a pre-famine cohort and a post-
famine cohort. Their results demonstrate more negative effects for the famine cohort
on health later in life when born into a family where both parents were not members
of the Communist Party compared to those born to a family with at least one Party
member. Although little is known about whether the links between childhood socio-
economic status and health consequences vary across age or/and birth cohorts in
China, there are a few China-based studies using longitudinal data analysis to assess
the dynamic feature of health inequalities. For example, Sha et al. (2018) find that
childhood socioeconomic status is positively related to mid-life and late-life base-
line cognition, but not related to cognition decline in both groups. Using longitudi-
nal data between 1989 and 2011 from the China Health and Nutrition Survey, Yang
et al. (2017) find that the trajectories of all chronic non-communicable diseases (but
systolic blood pressure) increased to a peak and then declined across the lifespan.

Methods
Data Source and Sample

This study uses the longitudinal data from the China Health and Retirement Longi-
tudinal Study (CHARLS). This survey includes four waves (2011, 2013, 2015 and
2018) plus a life history wave (2014) (Zhao et al, 2020). This dataset represents a
Chinese version of the US Health and Retirement Study (HRS) and the UK English
Longitudinal Study of Ageing (ELSA). It includes a nationally representative sam-
ple of individuals aged 45 years and older across all the 28 provinces and province-
level cities in China, excluding Tibet. It reports on a wide range of attributes includ-
ing demographic background, socioeconomic position, health status, household
information, community information and information about their children (where
applicable). For the life history survey, sampling all living individuals in the first
two waves, information includes childhood backgrounds and experiences. The age
threshold is taken as a moment beyond which individuals are middle-aged or elderly,
in line with other East Asian longitudinal studies of ageing (Wang & Kang, 2019).
‘Late-adulthood’ is used as a synonym for this group. Following the example of the
HRS, non-blood biomarkers were collected for every wave of the CHARLS, whereas
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blood biomarkers, with diagnostic information such as diabetes and hypertension,
were collected in the baseline survey and every other wave (Zhao et al, 2020).

In this study, we do not use the panel feature of CHARLS, focusing on the data
from CHARLS 2018 (wave 4) and the life history wave. We use wave 4 as it is
the latest wave (released in September 2020). Wave 4 participants were selected by
a stratified multi-stage random sampling strategy (Zhao et al, 2020). Initially, 150
county-level units were randomly chosen from a sampling framework by probability
proportional to population size (PPS). Within each county-level unit, three primary
sampling units (villages or urban communities) were randomly selected by PPS. In
each sampled village or urban community, 24 households with members aged 45
and above were chosen randomly. Within the household, members aged 45 or older
and their spouses were interviewed. The response rate was 86%. A total of 19,816
individuals were interviewed and measured in CHARLS 2018 and 94.6% of them
(18,754) were included in the 2014 life history survey.

Variable Selection

To comprehensively measure health outcomes beyond those in previous China-
based studies, we include a wide variety of objective health measures including peo-
ple’s physical health, mental health and cognitive function.

Health Outcomes Later in Life

The physical health variables include being overweight (including obesity), mul-
timorbidity, difficulty with ADLs (activities of daily living, such as eating, dress-
ing, and bathing), and difficulty with IADLs (Instrumental activities of daily living;
for example, cooking, shopping, and taking medication). Multimorbidity is defined
as having two or more of 12 listed chronic diseases in the CHARLS questionnaire
(Boyd & Fortin, 2010; Fortin et al., 2012). Examples of these diseases are hyper-
tension, dyslipidemia, diabetes or high blood sugar, chronic lung diseases, heart
disease, and asthma. Respondents’ mental health later in life was captured by the
CESD-10 depression score that is a commonly used psychometric scale of depres-
sion (Andresen et al., 1994). For cognitive ability, three items were picked to meas-
ure mental intactness: a serial-7 number subtraction (calculate 100 — 7, 5 times in a
row), time orientation (naming today’s date — the day of the week, day, month, year,
and season), and picture drawing. The scores for these cognitive tests range from
0-5, 0-5, and 0-1 respectively so respondents can gain a maximum overall score of
11. To measure episodic memory, the immediate and delayed word recall tests were
employed. Individuals were required to recall 10 words right after they heard these
words (immediate recall) and also recall them 4 min later (delayed recall) (Zhang
et al., 2021). Scores for both the immediate recall test and the delayed word recall
test vary from O to 10. Following Cui et al. (2020), the mean of scores in the imme-
diate and delayed word recall tests is used to measure episodic memory. For analysis
we used the variables either as continuous (depression score, mental intactness, and
episodic memory) or binary (overweight, multimorbidity, difficulty with ADLs, and
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difficulty with TADLs). We consider each of these later-life health outcomes sepa-
rately in regard to their associations with childhood socioeconomic status.

Indicators of Childhood Socioeconomic Status

The key independent variables in the analysis are childhood socioeconomic status.
Following (Malaty & Graham, 1994; Wang & Kang, 2019), six indicators of child-
hood socioeconomic status were constructed from the 2014 life history wave to cap-
ture conditions or experiences before the age of 17: father’s educational attainment,
mother’s educational attainment, father’s employment status, mother’s employment
status, whether or not experiencing starvation, and the financial situation within
their family. Parental educational attainment was classified into three levels: illiter-
ate, primary school, and secondary school or above. Parental employment status was
divided into three types: unemployed throughout childhood, employed for a part of
childhood, and employed throughout childhood. For the experience of starvation, if
the participant had never experienced starvation, this variable was coded as 1, oth-
erwise it was 0. Participants were interviewed to describe their household financial
status before the age of 17 as one of the three categories: better than other people,
worse than other people, and same as other people. Both the experience of starva-
tion as well as household financial status are relative and perceptual measures.

Demographic Variables

All models were adjusted for participants’ age and gender (reference group: male).
Age was centred as the grand mean to eliminate the issue of multicollinearity
between the independent variables.

Statistical Strategy

Logistic regression was performed to evaluate the relationships between the six indi-
cators of childhood socioeconomic status and the physical health outcomes. Odds
ratios and 95% confidence intervals are reported, since all the physical outcomes are
binary variables. Next, ordinary least squares regression models was used to esti-
mate the associations between the six indicators of childhood socioeconomic sta-
tus and continuous health variables with coefficients and 95% confidence intervals
reported. The continuous variables report mental health and cognitive ability.
Furthermore, as a robustness check, the indicators of current socioeconomic sta-
tus as well as the interaction terms between childhood socioeconomic status and
current socioeconomic status were introduced. Current socioeconomic status is
measured by education attainment (illiterate, less than elementary school, elemen-
tary school, and middle school or above), household expenditure, and employment
(unemployed or retired, agricultural work, or non- agricultural work). Including the
interaction terms allows for examination of whether higher childhood SES may be
protective against detrimental effects of lower adult SES. Similar research has been
conducted in Britain (Nettle & Bateson, 2017) whereas most existing research in the
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world, including China, tends to only focus on the mediation effect of current socio-
economic status and omit the moderation effect of childhood socioeconomic status.

Summary of the Model Variables

Table 1 provides a summary of all the variables in this study: The average age of
the sample is 62 years old and 53% are female. For health outcomes, 41% of par-
ticipants were overweight (but not obese) and 5% of participants were obese. Over-
weight is a BMI greater than or equal to 25.0 kg/m?, and obesity is a BMI greater
than or equal to 30.0 kg/m? according to the World Health Organization criterion
(World Health Organization, 2000). Z-scores of BMI were calculated to identify and

Table 1 Descriptive statistics, CHARLS data 2014 (life history) and 2018 (wave 4)

Variable Mean SD Minimum Maximum

Demographic Background

Age 62.00 10.12 45.00 118.00

Female 0.53 0.00 1.00
Physical Health

Overweight 0.41 0.00 1.00

Multimorbidity 0.17 0.00 1.00

Difficulty with ADLs 0.27 0.00 1.00

Difficulty with IADLs 0.33 0.00 1.00
Mental Health

Depression score 9.58 5.50 0.00 30.00
Cognitive abilities

Mental Intactness (0-11) 5.85 349 0.00 11.00

Episodic Memory (0-10) 3.16 2.02 0.00 10.00
Father’s educational attainment (reference: illiterate)

Primary school 0.35 0.00 1.00

secondary school or above 0.09 0.00 1.00
Mother’s educational attainment (reference: illiterate)

Primary school 0.11 0.00 1.00

secondary school or above 0.02 0.00 1.00
Father’s employment (reference: unemployed throughout the childhood)

Employed for a part of childhood 0.05 0.00 1.00

Employed throughout the childhood 0.85 0.00 1.00
Mother’s employment (reference: unemployed throughout the childhood)

Employed for a part of childhood 0.02 0.00 1.00

Employed throughout the childhood 0.97 0.00 1.00

Experienced starvation before age 17 0.82 0.00 1.00
Household Financial situation before age 17

Same as others 0.52 0.00 1.00

Better than others 0.10 0.00 1.00
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remove outliers (Z < —3.29 or Z>3.29). This excludes 57 individuals from the anal-
ysis (0.35% of the total). The percentage overweight is higher than that in the study
using CHARLS wave 1 in China (37.6%) (Chen et al., 2021) but consistent with
studies using ELSA (41.4%) (Jackson et al., 2015, 2017) and HRS (40.7%) with a
broadly similarly-aged cohort of people (Feinglass et al., 2007). However, the pro-
portion of obesity (6%) is much lower than those using data from ELSA and HRS
(31% and 21.9%, respectively) (Feinglass et al., 2007; Jackson et al., 2015, 2017).
Amongst the sample, 17% of participants reported multimorbidity, 27% had diffi-
culty with ADLs and 33% had difficulty with IADLs. The average scores for depres-
sion, mental intactness, and episodic memory were 9.58, 5.85 and 3.16, respectively.
Regarding their childhood circumstances, most of parents were illiterate (father 58%
and mother 87%) but most of their parents were employed throughout their child-
hood (father 85% and mother 82%). More than four-fifths of the sample had experi-
enced starvation and only 10% believed that the household financial situation before
their age of 17 is better than other people.

Results

Starting with childhood socioeconomic status and physical health (Table 2), age
is significantly associated with all the health outcomes. In model 1, females are
more likely to report an ADL disability by 31.7% than males (OR: 1.317 95% CI:
1.182-1.467). Compared to individuals with illiterate parents, individuals with
parents of higher educational attainment are less likely to report difficulty with
ADLs: Father’s education: elementary school or below group OR and 95% CI:
0.896 (0.794-1.011); middle school or higher group: 0.697 (0.543-0.895). Moth-
er’s education: the elementary school or below: 0.765 (0.613-0.955); Middle school
or higher: 0.394 (0.213—0.728). Neither father’s employment status nor mother’s
employment status are significantly correlated with difficulty with ADLs. Individu-
als who had experienced starvation increased the likelihood of difficulty with ADLs
by 19.6% (OR: 1.196 95% CI. 1.032—1.386). Compared to those with a financial
situation perceived to be worse than others before the age of 17, those with the same
financial situation as others and those with better are less likely to report difficulty
with ADLs by 21.0% and 32.2% respectively (OR: 0.790 95% CI: 0.707-0.882 and
OR: 0.678 95% CI: 0.552-0.833).

In model 2, compared to individuals with illiterate fathers, individuals with fathers
of higher educational attainment are less likely to report difficulty with IADLs: the
elementary school and below group OR and 95% CI: 0.848 (0.765—0.977); Mid-
dle school and above group, 0.699 (0.615—0.993). In addition, individuals whose
mothers had educational attainment of elementary school or below are less likely
to report difficulty with IADLs by 26.1% (OR: 0.739 95% CI: 0.641—0.987). Indi-
viduals with mothers employed for a part of their childhood are also more likely
to have an IADL disability (OR: 1.421 95% CI: 1.121—4.821) when compared to
those with mothers unemployed throughout the individual’s childhood. Experience
of starvation increases the likelihood of difficulty with IADLs by 29.3% (OR: 1.293
95% CI: 1.097—1.492). Having the same or better perceived financial situation than
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others, in childhood, is correlated to difficulty with IADLs later in life, decreasing the
likelihood of difficulty with IADLs by 31.7% and 40.9% respectively (OR: 0.683 95%
CI: 0.649—0.818 and OR: 0.591 95% CI: 0.552—0.834) compared to those with
worse financial situations. In contrast, in model 3, same financial situations or better
financial situations in childhood increases the likelihood of difficulty with IADLs by
8.9% and 24.7% (OR: 1.089 95% CI: 1.007—1.179 and OR: 1.247 95% CI: 1.087—
1.431) compared to worse financial situations. In model 4, individuals with fathers
employed for a part of childhood are 52% with 95% confidence (0.254 to 0.892) less
likely to report multimorbidity compared to those with fathers unemployed through-
out the childhood, and individuals having the same household financial situation as
others were 20% with 95% confidence (0.653 to 0.985) less likely to report multimor-
bidity compared to those having worse household financial situation.

Table 3 shows the impacts of the six indicators from childhood socioeconomic
status on depression, mental intactness and episodic memory respectively. As the
health outcomes change from binary to continuous, Ordinary Least Squares regres-
sion has been employed in Table 3. Age and gender are both significantly associated
with these three health consequences whereas the effects of the mother’s employ-
ment status before the age of 17 are not significant across all the three models.
Model 5 indicates that the depression scores of individuals with fathers of educa-
tional attainment of elementary school or below are 0.208 (95% CI: -0.452—0.036
lower than those whose father was illiterate. Individuals who experienced starvation
before age 17 report higher depression scores by 0.609 (95% CI: 0.319 — 0.899).
Financial situations among individuals labelled as same or better during childhood
are 0.887 (95% CI: -1.121—-0.652) and 1.129 (95% CI: -1.522—-0.736) lower than
that among worse situations during childhood respectively. In model 6 and model
7, the results for mental intactness and episodic memory are consistent with each
other regarding the level of statistical significance and the direction of the effects.
Greater educational attainment is positively associated with higher levels of both
mental intactness and episodic memory, and having a father in the longest period
of employment is associated with lower levels of mental intactness and of episodic
memory compared to having a father without employment. Though starvation dur-
ing childhood is associated with increased risks of difficulty with ADLs, difficulty
with IADLs, and depression, it appears to enhance cognitive abilities. To be spe-
cific, the experience of starvation is significantly positively contributed with mental
intactness by 0.400 (95% CI: 0.234 — 0.565) and episodic memory by 0.182 (95%
CI: 0.075 — 0.289) respectively compared to those without such experience. Regard-
ing financial situations, in model 6 and model 7, and compared to those with worse
perceived childhood situations than others, individuals with the same financial situa-
tions or better report higher mental intactness by 0.408 (95% CI: 0.273 — 0.542) and
0.911 (95% CI: 0.685 — 1.137) respectively, and higher episodic memory by 0.191
(95% CI: 0.104 — 0.277) and 0.534 (95% CI: 0.390 — 0.678) respectively.

To assess the robustness of the result to the model specification, the indicators
of current socioeconomic status are added in Table 4 (physical health) and Table 5
(mental health and cognitive ability). In Table 4, Model 8 and Model 9 shows that,
for difficulty with ADLs and difficulty with ADLs, the effects of childhood soci-
oeconomic status which are statistically significant in the original models remain
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Table 3 Association between the indicators of childhood socioeconomic status and mental health/cogni-
tive ability using Ordinary Least Squares models

Variables Model 5 Model 6 Model 7
Depression score Mental intactness Episodic memory
(95% CI) (95% CI) (95% CI)

Father’s education (reference: illiterate)

Elementary school and below -0.208* 0.668%** 0.354%*%*
(-0.452—0.036) (0.527 - 0.808) (0.264 - 0.444)

Middle school and above -0.247 0.739%%#%* 0.405%*%*
(-0.661—0.168) (0.500 - 0.979) (0.255 - 0.556)

Mother’s education (reference: illiterate)

Elementary school and below -0.161 0.420%%* 0.443 %%
(-0.518—0.197) (0.213 - 0.627) (0.313-0.572)

Middle school and above -0.366 0.799%3#%* 0.451%%#%
(-1.096—0.364) (0.375 - 1.223) (0.189-0.712)

Father’s employment status before age 17 (reference: unemployed throughout the childhood)

Employed for part of childhood -0.238 0.104 0.021
(-0.842—0.366) (-0.243 - 0.452) (-0.199 - 0.242)

Employed throughout the childhood -0.235 -0.492%%* -0.270%**
(-0.138—0.609) (-0.706—-0.279) (-0.407—-0.134)

Mother’s employment status before age 17 (reference: unemployed throughout the childhood)

Employed for part of childhood -0.112 0.123 -0.331
(-1.639—1.415) (-0.733 — 0.980) (-0.891 - 0.228)

Employed throughout the childhood -0.115 0.335 -0.098
(-1.395—1.165) (-0.373 - 1.044) (-0.565 - 0.369)

Experienced starvation before age 17~ 0.609%** 0.400%%*%* 0.182%%%*

(0.319—0.899)

Household financial situation before age 17

(0.234 - 0.565)

(0.075 -0.289)

Same as others -0.887#** 0.408%%*%* 0.191%%#%*
(-1.121—-0.652) (0.273 - 0.542) (0.104 - 0.277)
Better than others -1.1297%#* 0.911%%:* 0.534 %3k

(-1.522—-0.736)

(0.685 - 1.137)

(0.390 - 0.678)

Demographic background

Female 1.886%** -1.337%%* -0.211%%*
(1.669—2.103) (-1.462—-1.212) (-0.291—-0.131)
Age -0.026%** 1.053%:#% 0.975%%%

(-0.038—-0.014) (-0.094—-0.081) (-0.070—-0.061)

Statistical significance: * indicating 90% level, ** 95% level and *** 99% level of statistical significance

significant, but the sizes generally become smaller. Model 10 indicates that all the
indicators in childhood socioeconomic status are no longer related to overweight. In
Table 5, the effects of childhood starvation on mental health and cognitive abilities
persist After adjusting for socioeconomic status in middle and older age, for both
mental intactness and episodic memory, the impacts of father’s education, mother’s
education, father’s employment before the individual’s age of 17 continues although
the effects sizes decrease. However, for both of them, the relationships between
childhood household financial situation and later health are not significant.
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Table 5 Robustness test for associations between the indicators of childhood socioeconomic status

and mental health/cognitive ability by allowing for current socioeconomic status using Ordinary Least
Squares models

(-1.679—0.368)

(-0.083—0.949)

Variables Model 12 Model 13 Model 14
Depression score ~ Mental intactness ~ Episodic memory
(95% CI) (95% CI) (95% CI)
Childhood SES
Father’s education (reference: illiterate)
Elementary school and below -0.117 0.317%%% 0.115%*
(-0.408—0.173) (0.174—0.460) (0.019—0.210)
Middle school and above 0.114 0.296%** 0.181%*
(-0.412—0.641) (0.035—0.557) (0.009—0.353)
Mother’s education (reference: illiterate)
Elementary school and below -0.080 0.207* 0.274%%%*
(-0.541—0.381) (-0.022—0.436) (0.125—0.423)
Middle school and above -0.655 0.433 0.071

(-0.259—0.402)

Father’s employment status before age 17 (reference: unemployed throughout the childhood)

Employed for part of childhood

Employed throughout the childhood

-0.555
(-1.229—0.119)
0.065
(-0.317—0.446)

0.327*
(-0.007—0.660)
-0.138
(-0.325—0.049)

0.130
(-0.093—0.353)
-0.113*
(-0.240—0.013)

Mother’s employment status before age 17 (reference: unemployed throughout the childhood)

Employed for part of childhood
Employed throughout the childhood
Experienced starvation before age 17

Household financial situation before age

Same as others

Better than others

Current SES
Education (reference: illiterate)

Less than elementary school
Elementary school
Middle school and above

Household expenditure (log)

-0.314
(-1.395—0.767)

-0.119
(-0.684—0.447)

0.678%**
(0.337—1.018)

17

-1.0475%%x
(-1.319—-0.775)
-1.368%**

(-1.843—-0.893)

-0.183
(-0.566—0.201)
20554755
(-0.951—-0.157)
-0.8467
(-1.248—-0.443)
-0.115
(-0.258—0.028)

Employment (reference: unemployed or retired)

Agricultural work

Non-agricultural work

-0.229
(-0.508—0.049)
-0.425
(-1.350—0.501)

0.036
(-0.497—0.570)
0.134
(-0.139—0.407)
0.464%**
(0.298—0.630)

0.058
(-0.076—0.192)
0.158
(-0.075—0.392)

2.108%%%
(1.922—2.295)
3.488%**
(3.295—3.682)
4. 131
(3.934—4.328)
0.2527%**
(0.183—0.322)

0.135%
(-0.002—0.272)
0.428%

(-0.035—0.892)

-0.223
(-0.588—0.141)
-0.090
(-0.280—0.100)
0.225%:#%
(0.112—0.338)

0.062
(-0.028—0.152)
0.072
(-0.084—0.228)

1.047%%%
(0.916—1.178)
1.694%+5
(1.561—1.827)
2.187##*
(2.052—2.321)
0.167%#*
(0.120—0.215)

0.009
(-0.083—0.101)
0.091
(-0.203—0.385)
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Table 5 (continued)

Variables Model 12 Model 13 Model 14
Depression score Mental intactness  Episodic memory
(95% CI) (95% CI) (95% CI)

Demographic background

Female 1.375%#* -0.306%** 0.353%:#%
(1.092—1.657) (-0.445—-0.168) (0.260—0.446)
Age -0.053%** -0.039%** -0.042%%*

(-0.069—-0.038) (-0.046—-0.031) (-0.047—-0.037)

Statistical significance: * indicating 90% level, ** 95% level and *** 99% level of statistical significance

Furthermore, significant terms from the above robustness check are interacted
between childhood socioeconomic status and current socioeconomic status. For
overweight and depression score, as either childhood socioeconomic status or cur-
rent socioeconomic status is insignificant, there is no interaction available for them.
For multimorbidity, mental health, and episodic memory, all the interactions terms
are not significant. Therefore, in this study, childhood socioeconomic status only
has moderation effects on difficulty with ADLs and on difficulty with IADLs as
Table 6 presents. For the simplicity of the table, only statistically significant terms
are shown in the table. In Model 15, amongst individuals whose father was middle
school and above, the difference in the possibility of difficulty with ADLs between
illiterate individuals and individuals with elementary school is 68.2% (OR: 1.682
95% CI: 0.932 — 3.037) higher compared with those with an illiterate father. By con-
trast, amongst individuals whose mother was elementary school and below, the gap
in the possibility of difficulty with ADLs between illiterate individuals and individu-
als with middle school and above is 35.5 (OR: 0.645 95% CI: 0.394 — 1.057) lower
compared with those with an illiterate mother. The results of difficulty with IADLs
are consistent with the above results.

Discussion and Conclusions

Using data from the 2018 wave of the China Health and Retirement Longitudi-
nal Study (CHARLS), for individuals over 45, we have analysed the associations
between childhood socioeconomic status and various health outcomes later in life.
We add to what is otherwise a relative paucity of literature about how a range of dif-
ferent health indicators relate to childhood socioeconomic status in China. Methodo-
logically, the major difference between this and other studies is that this study used
six dimensions of childhood socioeconomic status (father’s educational attainment,
mother’s educational attainment, father’s employment status, mother’s employment
status, the experience of starvation, and household financial situation before age 17),
whereas some Western studies aggregated those types of indicators to synthesise a
uni-dimensional indicator of socioeconomic status, such as a single index created
by principal component analysis. This might be an effective method to measure
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socioeconomic status, but loss of information appears to be an inevitable issue (Gra-
cia et al., 2014).

The substantive findings show that, in general, unfavourable socioeconomic
conditions during childhood are correlated with poor health outcomes later in life.
However, there are exceptions. One exception is being overweight — here advantaged
childhood socioeconomic status increases the probability of becoming overweight.
The reason might be that most Chinese children living in high socioeconomic status
have an affluent and urban background. In these types of areas, they can afford more
food, and more fattening food intake is recorded. Sedentary lifestyles are also more
popular. These conditions are more likely to cause weight gain than in deprived
and rural areas (Chen et al., 2011; Kivimiki et al., 2017). This finding is generally
consistent with western studies in this field (Bowen & Gonzéilez, 2010; Malaty &
Graham, 1994; van der Linden et al., 2020). Secondly, the prolonged influences of
starvation during childhood depend on which health outcomes are considered. It is
found that individuals with early-life starvation have higher odds of ADL (activities
of daily living) and IADL (instrumental activities of daily living) disability, even
allowing for current socioeconomic status. Nevertheless, in contrast to the general
conclusion of this study, they may also have better cognitive abilities with higher
scores on mental intactness and episodic memory. This might be attributed to cer-
tain biochemical mechanisms inside the body when hunger is triggered (Coghlan,
2006).

How reliable life history data is for being used to determine later-life health
should also be discussed.. The study by (Jivraj et al., 2020) has provided some reas-
surance to utilise variables from retrospective surveys to explore life course relation-
ships with later health. It may not be easy for individuals to recall their parents’ edu-
cational attainment in detail, but the categories in this study (illiterate/elementary
school and below/middle school and above) are sufficiently general, which is more
likely to be recalled correctly. However, the starvation experience during child-
hood is found to be overestimated (Jivraj et al., 2020). As China has experienced
two major famines (the Henan Famine (1942-1943) and the Great Chinese Famine
(1959-1961)) and most participants in this sample had some starvation experience
during childhood, starvation was still taken into account in this study. Household
financial situation might also not be remembered accurately, but there might be an
overestimation of other childhood socioeconomic statuses if we do not consider it
(Jivraj et al., 2020). Therefore, the household financial situation was also included.

The results of this study also point to areas for further investigation. Given the
features of observational research, we can only clarify associations instead of causa-
tions. Furthermore, social survey schemes in China started much later than in major
Western countries. For example, the China Health and Retirement Longitudinal
Study started in 2011 and only has data about later life attributes and retrospective
childhood data. The data between early life and later life is not recorded, but sensi-
tive periods significantly associated with later health may be also in between (Jivraj
et al., 2019). Therefore, there is scope for further surveys to collect life history data
between childhood and late adulthood, providing more detailed longitudinal studies.

In spite of the above limitations, this paper can still help to inform public policies
in China. In terms of education, the intergenerational health effects of educational
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attainment shown in this study indicate that attention must be paid to tackling educa-
tional inequalities, which would be not only beneficial to the individuals themselves
but also to future generations. It should also be noted that China has implemented
a household registration system called the hukou system. Based on the hukou sys-
tem, the nearby enrolment policy is employed in almost all regions in China. Nearby
enrolment policy only allows children to attend school within the subdistrict where
their hukou is. As good educational resources are concentrated in urban districts,
this policy has widened educational inequalities (Xiang et al., 2018) and thus may
exacerbate health inequalities (Beckfield et al., 2013; Zajacova & Lawrence, 2018).
In addition, due to this policy, there were 6.97 million children remaining in rural
areas whereas their parents left to make a living in urban areas in 2018 (Ministry of
Civil Affairs of the People’s Republic of China, 2018). Since 2020, the zero-Covid
policy in China has also made online learning more frequent than before and some
children in rural areas have limited access to the Internet and devices. Taking into
account the above facts, the government should not only distribute more educa-
tional resources to rural areas but also should consider allowing some schools in
urban areas to enrol in-migrant children from the rural hukou. Furthermore, poli-
cies should continue focusing on reducing the gap between rich and poor to mitigate
health inequalities caused by adverse household financial situations. For example,
the government could reduce healthcare fees for deprived families, especially for
people moving to urban areas but still keeping the rural hukou, because they cannot
access the same healthcare benefits as those with the urban hukou. Overall, what
the paper shows is the importance of trying to reach equality in childhood socioeco-
nomic status as a policy goal.
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