
S51

Journals of Gerontology: Social Sciences
cite as: J Gerontol B Psychol Sci Soc Sci, 2021, Vol. 76, No. S1, S51–S63

doi:10.1093/geronb/gbaa138

© The Author(s) 2021. Published by Oxford University Press on behalf of The Gerontological Society of America. All rights reserved. 
For permissions, please e-mail: journals.permissions@oup.com.

Supplement Article

The Effect of Childhood Socioeconomic Position and Social 
Mobility on Cognitive Function and Change Among Older 
Adults: A  Comparison Between the United States and 
England
Jessica D. Faul, PhD, MPH,1,*,  Erin B. Ware, PhD, MPH,1 Mohammed U. Kabeto, MS,2 
Jonah Fisher, BA,1 and Ken M. Langa, MD, PhD1,2 
1Survey Research Center, Institute for Social Research, University of Michigan, Ann Arbor. 2Department of Internal Medicine, 
University of Michigan Medical School, Ann Arbor.

*Address correspondence to: Jessica D. Faul, PhD, MPH, Institute for Social Research, University of Michigan, 426 Thompson Street, #3456, Ann 
Arbor, MI 48104. E-mail: jfaul@umich.edu

Received: March 13, 2019; Editorial Decision Date: June 17, 2020

Decision Editor: Jennifer Ailshire, PhD, FGSA

Abstract
Objectives:  This study aims to examine the relationship between childhood socioeconomic position (SEP) and cognitive 
function in later life within nationally representative samples of older adults in the United States and England, investigate 
whether these effects are mediated by later-life SEP, and determine whether social mobility from childhood to adulthood 
affects cognitive function and decline.
Method:  Using data from the Health and Retirement Study (HRS) and the English Longitudinal Survey of Ageing (ELSA), 
we examined the relationships between measures of SEP, cognitive performance and decline using individual growth curve 
models.
Results:  High childhood SEP was associated with higher cognitive performance at baseline in both cohorts and did not affect 
the rate of decline. This benefit dissipated after adjusting for education and adult wealth in the United States. Respondents 
with low childhood SEP, above median education, and high adult SEP had better cognitive performance at baseline than 
respondents with a similar childhood background and less upward mobility in both countries.
Discussion:  These findings emphasize the impact of childhood SEP on cognitive trajectories among older adults. Upward 
mobility may partially compensate for disadvantage early in life but does not protect against cognitive decline.

Keywords:   Cognition, Cross-national comparison, Early origins of health, Education, Life course analysis
  

Prior research has demonstrated that socioeconomic status 
is strongly associated with inequalities in health. The asso-
ciation between educational attainment and other meas-
ures of socioeconomic position (SEP) and adult disease, 
including cognition, is firmly established. Adults with 
lower levels of education often perform poorer on neuro-
logical tests and have the highest risk of Alzheimer’s disease 

and dementia. Similarly, low SEP is related to cognitive im-
pairment and dementia in old age (Clouston et al., 2015; 
Glymour and Manly, 2008; Holland and Rabbitt, 1991; 
Karlamangla et  al., 2009; Katzman, 1993; Koster et  al., 
2005; Lyu, 2015; Marden et  al., 2017; Zahodne et  al., 
2015; Zhang et al., 2016). It is usually theorized that edu-
cation is protective against cognitive decline or may modify 
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the expression of cognitive decline and dementia through 
either biologic or behavioral pathways (Katzman, 1993; 
Stern et al., 1994). Similarly, higher socioeconomic status 
in adulthood may confer health benefits through improved 
living and working conditions, access to health services, 
and differences in lifestyles and behavior.

However, the relationship often found between educa-
tion and other adult SEP measures and cognition could 
also be a reflection of exposures early in life. Previous re-
search suggests that parental education levels contribute to 
cognitive functioning in adulthood (Kaplan et  al., 2001; 
Lyu and Burr, 2016; Rogers et al., 2009). But, the degree 
to which the effect of early life operates directly on later-
life outcomes, including cognition, or operates indirectly, 
via later-life SEP is not well documented. It is important 
to the interpretation of the effects of life course SEP and 
application of potential intervention and policy to better 
understand the pathways through which SEP is linked to 
later-life health and cognition. If the effects of childhood 
SEP persist irrespective of educational attainment and later-
life experiences, then this presents as an important time for 
intervention and support. However, if a poor SEP in child-
hood can be ameliorated by education and adult SEP, then 
resources could be focused on providing educational and 
occupational opportunities later in life.

Social epidemiologic research has established the impor-
tance of considering the timing and accumulation of advan-
tage and disadvantage in both childhood and adulthood 
when investigating the effect of SEP on health outcomes 
and has proposed several explanations for the association 
between SEP and health over the life course that can be 
summarized in four life course frameworks including the 
early-life/sensitive period hypothesis, and the pathway, ac-
cumulation of risk, and social mobility models (Ben-Shlomo 
and Kuh, 2002; Kuh et  al., 2003; Singh-Manoux et  al., 
2005; Walsemann et al., 2016). For example, according to 
the pathway model, parental education and childhood SEP 
may influence adult SEP through access to social and eco-
nomic resources and adult SEP may in turn influence health 
and cognitive outcomes (i.e., childhood SEP operates indi-
rectly through adult SEP). Whereas, according to the social 
mobility model, change in social mobility would affect SEP 
in later life, which in turn could modify health behaviors, 
access to health care, and opportunity to have a cognitively 
stimulating job. (Ben-Shlomo and Kuh, 2002; Kuh et al., 
2003). It is important to note these are not competing the-
ories and can be considered to operate jointly.

This type of life course approach has been applied to 
research on how socioeconomic exposures across different 
life stages influence cognition in middle and late age; how-
ever, the results have been somewhat varied. Some studies 
have shown that cognitive functioning in adulthood is in-
dependently affected by early-life circumstances, suggesting 
that childhood SEP has a lasting effect on cognition be-
yond its impact on educational attainment and later SEP, 
while others have found that childhood SEP has no direct 

effect on cognition but a substantial indirect effect medi-
ated though education and adult SEP (Al Hazzouri et al., 
2011; Barnes et  al., 2012; Kaplan et  al., 2001; Lyu and 
Burr, 2016; Singh-Manoux et al., 2005; Turrell et al., 2002; 
Zhang et al., 2008, 2016).

Researchers have also argued that a life course approach 
is important to understanding social variations in health 
because it implies a continuing relationship between SEP 
and health such that poor circumstances at one life stage 
can be moderated by better circumstances earlier or later 
in life (Graham, 2002). Life course research has demon-
strated that disease in adulthood can be influenced by this 
type of socioeconomic mobility; however, very few studies 
have investigated the extent to which social mobility, both 
inter-generational and intra-generational, contributes to 
socioeconomic-related inequalities in cognitive perfor-
mance and change (Hart et al., 1998; Power et al., 2005). 
Although it is difficult to disentangle the life course pro-
cesses of cumulative exposure and social mobility, previous 
cross-sectional studies examining social mobility and cog-
nition have found that the negative impact of disadvan-
taged SEP in childhood can be overcome by higher status 
later in life (Luo and Waite, 2005; Turrell et al., 2002). Of 
the existing studies investigating the effects of childhood 
and adulthood SEP on cognition, most have been limited 
to cross-sectional analyses and to date, looking at point in 
time cross-sectional cognitive performance and not cogni-
tive change over time.

A cross-national comparison provides an opportunity to 
even better understand the mechanisms underlying the re-
lationship between life course SEP and later-life cognition. 
Countries differ in their investment in public resources 
such as education, thereby making SEP attainment more 
or less difficult, which provides insight into the mechan-
isms that underlie the association between life course SEP 
and later-life health. Comparison between the United 
States and England is particularly interesting because while 
both countries have invested in public education systems, 
income inequality is higher in the United States than the 
United Kingdom, with the United Kingdom being a much 
more equal nation in the post-World War II years than it 
is currently (Lansley and Mack, 2013). In addition, while 
health care costs and out-of-pocket spending on health care 
is much higher in the United States, health insurance cov-
erage is not universal under age 65 as it is in the United 
Kingdom, and more spending on average has not translated 
into better health status for all Americans (Banks et  al., 
2006, 2016). Poor health, disproportionately experienced 
by lower SES groups and specifically related to cardiovas-
cular health, is associated with poor cognitive outcomes in 
later life such as vascular dementia. Differential access to 
health care across England and the United States could be 
one mechanism through which we would see differences in 
both health and cognitive outcomes.

Previous work investigated whether differential impacts 
of early-life conditions between England and the United 
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States are related to differences in subsequent later-life 
health outcomes and found that poor health in later life 
has some origin in social and health inequalities in early 
life (Banks et  al., 2011). However, this work did not ex-
amine comparative early-life effects on cognition nor did 
they focus on potential effects related to social mobility 
over the life course.

The contribution of childhood SEP to cognitive perfor-
mance and rate of decline in later life, independent of both 
level of education and adult socioeconomic status, is not 
well characterized in an economically diverse population 
with several years of follow-up and has not been examined 
cross-nationally. In addition, to our knowledge, there are 
no studies investigating a cross-national comparison of the 
effects of social mobility on cognition and cognitive change.

We hypothesize that differences in social investment and 
opportunity for social mobility translate into differential 
cognitive performance and decline in later life across the 
two countries.

The primary goals of this study are to determine in 
both the United States and England (a) whether there is 
a direct effect of childhood SEP on cognitive performance 
and decline later in life or whether it is mediated entirely 
through education and measures of SEP in adulthood, (b) 
to determine whether upward or downward social mobility 
from childhood to adulthood affects cognitive function and 
decline, and (c) whether there are differences between the 
United States and England in these effects.

Method

Study Population and Data

The samples for these analyses were drawn from the Health 
and Retirement Study (HRS) and the English Longitudinal 
Survey of Ageing (ELSA), both ongoing longitudinal studies 
of older adults. The HRS is a nationally representative, pro-
spective panel study funded by the National Institutes of 
(NIA U01 AG009740). The study sample includes over 
43,000 community-dwelling adults residing in the contig-
uous United States with oversamples of African-Americans 
and Hispanics. A new cohort of respondents is added to the 
sample every 6 years to adjust to maintain the steady state 
design and to account for aging and attrition. Interviews 
are conducted with sampled respondents and their spouse/
partner every 2  years, including those who have entered 
nursing homes. Interviews are conducted by telephone 
and in person in both English and Spanish. Additional de-
tail about the HRS is available elsewhere (Heeringa and 
Connor, 1995; Juster and Richard, 1995; Sonnega et  al., 
2014).

HRS respondents interviewed between 1998 and 2014, 
at least 50 years of age, who were not missing on baseline 
covariates, and had at least one interview wave with a valid 
cognitive test were eligible for inclusion in the analyses. The 
HRS did not begin asking questions about early childhood 

exposures until 1998, so respondents also had to have at 
least one interview subsequent to 1998. After restricting to 
those aged 50 years and older at interview and respond-
ents to all three childhood questions (74%), our final HRS 
sample includes 23,229 individuals after excluding an ad-
ditional 81 who were missing on one or more covariates, 
including immediate and delayed recall.

The ELSA is the English sister study to the HRS (Steptoe 
et al., 2013). ELSA is a multidisciplinary panel study of a 
cohort of men and women (aged 50 years and older). ELSA 
began in 2002 with an initial sample of 11,391 partici-
pants aged 50–100 years. ELSA includes follow-ups every 
2 years.

There were 18,489 individuals who participated in one 
or more wave of ELSA. New cohorts were added in Wave 
3, 4, and 6 (2006, 2008, and 2012). Questions about child-
hood exposures were administered in Wave 3, so our ana-
lytical sample is determined based on availability of these 
variables in Wave 3 (n = 6,342). In total, 6,008 individuals 
had no missing data on covariates, were aged 50 years and 
older, and had at least one observation with cognition data.

Assessment of Cognitive Function

Cognitive performance and decline are assessed using the 
episodic memory tasks at each wave. These tasks were 
selected because they have been shown to be sensitive 
measures of cognitive change (Small et al., 1999) and pre-
dictors of dementia (Crimmins et al., 2011). Respondents 
are asked to recall a list of 10 common nouns immediately 
after hearing them (immediate recall) and after approxi-
mately 5 min of additional test administration (delayed re-
call). Prior principal-components factor analyses showed 
that these recall tasks loaded on a single factor so scores 
on these tests were combined to create a composite score 
(Ofstedal et al., 2005).

Cognitively impaired respondents are less likely to par-
ticipate in the study or complete the cognitive assessment 
(Rogers et  al., 2009). In order to minimize the effects of 
item-level non-response among self-respondents, we used 
the imputed cognition data released by HRS (Fisher et al., 
2017).

Each wave of ELSA includes an assessment of general 
cognitive function involving a battery of standard tests 
across the cognitive domains of memory, processing speed, 
and executive functioning (Zaninotto et al., 2018). Memory 
is measured using a word-learning test of 10 words. Both 
immediate and delayed recall (after 5  min) are assessed. 
Four separate versions of the word list are used, so that 
each participant would be presented a novel list at each 
time point.

Repeated administration of cognitive tests has been 
shown to result in practice effects such that there can 
be a boost in performance after the initial exposure to 
the test. To control for practice effects over time in these 
analyses, a binary variable was created to represent prior 
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exposure to the cognitive test. Respondents were as-
signed a zero at their baseline wave of cognitive testing 
and a value of 1 at each subsequent test. The coefficient 
for this variable represents the average increase in test 
score between the baseline and first follow-up interview 
wave.

Measurement of SEP

Childhood SEP 
SEP in childhood was examined using three items that were 
similarly assessed in HRS and ELSA: (a) father/parental 
unemployment in childhood, (b) experience of financial 
difficulty before age 16, and (c) father’s occupation (white 
collar vs not).

Parental unemployment was determined from a ques-
tion about whether the father (in HRS) or parent (ELSA) 
was ever unemployed for several months or more before 
age 16.

Childhood financial adversity was defined as whether 
the family received help from relatives because of financial 
difficulties in HRS and in ELSA whether the respondent ex-
perienced extreme financial hardship before age 16.

Father’s occupation was coded on the basis of re-
spondent reports of father’s or male carer’s primary oc-
cupation. Occupation was classified as white collar 
(professionals, managers, sales, clerical) or blue collar (op-
erators, craftsmen, farmers, service industries) and unem-
ployed/other. Primary occupation was assigned using the 
occupation code according to the 1980 and 2000 U.S. 
Census guidelines in the HRS. In ELSA, white-collar jobs 
included managerial or senior officials, running own busi-
ness, professional or technical jobs, and administrative or 
clerical roles.

An index of childhood SEP was created by dichotom-
izing each of the childhood items (parent/father was ever 
unemployed [0] or not [1]; family ever experienced financial 
difficulty [0] or not [1]; and father/male career blue collar 
occupation [0] or white collar [1]) and summing them for a 
range of 0–3 with a higher score indicating higher SEP. This 

index was then dichotomized at the median to create two 
categories of childhood SEP (≤2 items and 3 items).

Measurement of education and adult SEP
SEP in adulthood was measured using respondent’s edu-
cation and wealth at baseline. Education was measured in 
years with a maximum of 17. Years of education were im-
puted using the degree attained information where neces-
sary. Years of education was then dichotomized to create 
two categories of education (≤12 years, 13+ years).

Household wealth at baseline was chosen as the pri-
mary measure of adult economic circumstances. Wealth 
was adjusted for inflation using the Consumer Price Index 
(CPI) calculated by the Bureau of Labor Statistics, and 
normalized to 2002 dollars/pounds. Wealth data for the 
HRS were drawn from the RAND HRS data files, version 
P (St. Clair et al., 2006). A dichotomized measure of adult 
SEP (≤ median baseline household wealth, >median base-
line household wealth) was also created.

Life Course Socioeconomic Mobility

SEP mobility patterns 
The availability of SEP at childhood, young adulthood, 
and older age enabled us to investigate of the influence of 
social mobility on cognitive function. Eight SEP mobility 
trajectories were created by cross-classifying the dichotom-
ized childhood SEP variable with two-level education and 
wealth variables as represented in Figure 1 (e.g., “HHH” 
is equivalent to high childhood SEP index, high education, 
and high wealth). This measure reflected the respondent’s 
socioeconomic trajectory from childhood, through early 
adulthood, to mid- and later life.

Covariates

Demographics
Using self-reported race/ethnicity questions, respondents 
were classified into white and non-white, including re-
spondents of African descent, other racial groups, and 

Figure 1.  Socioeconomic trajectories using measurements of socioeconomic position at three periods in life resulting in eight possible trajectories 
(concept adapted from Hallqvist, 2004).
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index was then dichotomized at the median to create two 
categories of childhood SEP (≤2 items and 3 items).

Measurement of education and adult SEP
SEP in adulthood was measured using respondent’s edu-
cation and wealth at baseline. Education was measured in 
years with a maximum of 17. Years of education were im-
puted using the degree attained information where neces-
sary. Years of education was then dichotomized to create 
two categories of education (≤12 years, 13+ years).

Household wealth at baseline was chosen as the pri-
mary measure of adult economic circumstances. Wealth 
was adjusted for inflation using the Consumer Price Index 
(CPI) calculated by the Bureau of Labor Statistics, and 
normalized to 2002 dollars/pounds. Wealth data for the 
HRS were drawn from the RAND HRS data files, version 
P (St. Clair et al., 2006). A dichotomized measure of adult 
SEP (≤ median baseline household wealth, >median base-
line household wealth) was also created.

Life Course Socioeconomic Mobility

SEP mobility patterns 
The availability of SEP at childhood, young adulthood, 
and older age enabled us to investigate of the influence of 
social mobility on cognitive function. Eight SEP mobility 
trajectories were created by cross-classifying the dichotom-
ized childhood SEP variable with two-level education and 
wealth variables as represented in Figure 1 (e.g., “HHH” 
is equivalent to high childhood SEP index, high education, 
and high wealth). This measure reflected the respondent’s 
socioeconomic trajectory from childhood, through early 
adulthood, to mid- and later life.

Covariates

Demographics
Using self-reported race/ethnicity questions, respondents 
were classified into white and non-white, including re-
spondents of African descent, other racial groups, and 

respondents of Hispanic ethnicity. Sex was categorized as 
male/female using baseline responses to demographic ques-
tions. Married respondents and cohabiting partners were 
combined into one group and defined at baseline. Birth co-
hort was centered at 1930.

Statistical Methods

We performed descriptive statistics to compare the un-
weighted baseline characteristics between the two cohorts. 
We examined the effect of life course SEP on baseline and 
change in cognitive function using a series of mixed effect 
models with random effects without adjustment for sam-
pling weights (Laird and Ware, 1982). The models were 
estimated using the full-information maximum likelihood 
estimation with an unstructured covariance matrix for 
the random effects and included all data available (HRS 
n = 23,229, D = 118,503; ELSA n = 6,008, D = 33,890). In 
these models, individuals are assumed to follow the mean 
path of the group except for random effects, which cause 
the initial level of cognitive performance to be higher or 
lower and the rate of change to be faster or slower, as de-
scribed in more detail elsewhere (Wilson et al., 2002). This 
approach accommodates unbalanced data structures, both 
in terms of number of testing occasions and differences in 
intervals between assessments, and enables full use of data 
for all respondents with at least one valid cognitive score. 
Thus, all respondents contribute to the intercept term, 
whereas respondents with at least two valid cognitive tests 
contribute to the slope term. In addition, baseline level of 
cognition is explicitly modeled as a source of random var-
iability and a possible correlate of how rapidly cognition 
changes over time.

Cognitive function was first modeled solely as function 
of age, allowing random effects for both the intercept and 
age-based change. For these analyses, we compared three 
progressively more complex models: linear, quadratic, and 
cubic polynomials on age. In addition, two-part linear 
spline models were estimated in an effort to best model the 
pattern of cognitive change with age. Fit was evaluated by 
comparing the log likelihood value and Bayesian informa-
tion criterion (BIC) between models. For the sample as a 
whole, change in cognitive performance was found to be 
best described by a linear function.

We examined the main effect as well as the interaction 
of each childhood SEP variable with time (years since base-
line) to test whether each was associated with cognitive 
function scores at baseline as well as the rate of change in 
cognitive function. All models were adjusted for baseline 
age, sex, race/ethnicity, marital/partner status, cohort, and 
cognitive test practice effect.

Similarly, to examine the effect of social mobility on 
cognitive performance and rate of change, we examined the 
interaction term between social mobility and time (years 
since baseline) after adjusting for baseline age, sex, race/
ethnicity, marital status, cohort, and cognitive test practice 

effect. Finally, we performed a pooled analysis combining 
data from the HRS and ELSA to determine whether there 
were differences in cognitive performance, change, and the 
effect of social mobility by cohort. We used a two-side p 
value <.05 to determine statistical significance. All analyses 
were performed using STATA software, version 14.2 (Stata 
Corporation, College Station, TX).

Results
Table 1 presents the unweighted demographic character-
istics of the HRS and ELSA samples. On average, HRS 
respondents were aged 63.2 years at baseline and women 
made up 56.4% of the sample. ELSA respondents were 
61.4 years of age and 55.5% female. A higher percentage 
of HRS respondents had completed 13 or more years of 
education, 42.3% versus 39.6%. Over 78% of the HRS 
and 98% of the ELSA sample was non-Hispanic white. 

Table 1.  Descriptive Statistics of Respondents 50+ Years 
in the Health and Retirement Study (HRS) and the English 
Longitudinal Study of Ageing (ELSA)a

ELSA  
(n = 6,008)

HRS 
(n = 23,229)

Mean age, years (SD) 61.43 (9.37) 63.2 (10.36)
Mean memory score at 
baseline (1–20) (SD)

10.44 (3.55) 10.11 (3.71)

Sex   
  Men 44.51% 43.62%
  Women 55.49% 56.38%
Race/ethnicity   
  White 98.15% 78.32%
  Non-white 1.85% 21.68%
Married or partnered 76.05% 69.62%
Childhood SEP   
  Parent employed, % 92.78% 79.62%
 � Parent had no financial 

difficulties, %
97.14% 88.21%

  Father white-collar job, % 35.97% 54.41%
 � Overall SEP index, % in 

higher SEP group
33.72% 43.13%

Education ≥ 13 years, % 39.58% 42.30%
Median household incomeb, 
2002 USD 

$26,468 $36,080

Median household wealthb, 
2002 USD 

$31,475 $106,700

Mean number of waves 
tested (SD)

5.64 (1.60) 5.10 (2.90)

Known deceased at last 
contact 

8.70% 33.30%

Ever required a proxy 
interview 

4.80% 14.70%

Notes: aEstimates are unweighted. Mean and SD are presented for continuous 
variables, except for household wealth and income, for which median is pre-
sented; percentages are presented for categorical variables.
bELSA income and wealth are converted from pounds to dollars.
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HRS respondents completed an average of 5.1 interview 
waves out of a possible 9 waves, and ELSA 5.6 out of 7 
possible waves. The mean baseline memory score in HRS 
was 10.1 (SD 3.7) points out of a possible score of 20, 
whereas for ELSA, the mean score at baseline was 10.4 
(SD 3.4).

We first estimated the amount of between- and within-
person variance by estimating models that allowed random 
effects only for the intercept with no parameter for change 
over time (not shown). About half of the total variation in 
cognitive function was attributable to differences between 
persons; however, there was a non-ignorable amount of 
variation within persons. The linear model yielded both a 
significant time-constant intercept and age-dependent slope 
parameter representing the decrease in mean score with 
each year since baselines.

Effect of Childhood SEP

The results of the multivariate analysis of change in 
cognitive function are shown in Tables  2 and 3. The 
top portion of the table shows the coefficients from the 
random-effects regression models demonstrating the 
fixed effects of childhood SEP on the absolute level of 
cognitive function at baseline (baseline cognition) after 
the effects of the demographic control variables were 
considered. The effect of early-life conditions on cogni-
tive function is presented in Model 2. Higher childhood 
SEP was associated with higher cognitive performance at 
baseline in both HRS and ELSA.

The lower half of the table (rate of cognitive change) 
presents the coefficients from the longitudinal part of the 
model assessing whether childhood SEP is associated with 
change in cognitive function over time (represented as years 
since baseline). The unadjusted effect of childhood SEP 
on cognitive rate of change was significant for ELSA and 
nonsignificant in HRS. In ELSA, having a higher childhood 
SEP slowed decline by 0.02 points per year. These effects 
did not persist once adult education and adult SEP were 
included in the model.

Influence of Education and Adult SEP

Tables  2 and 3 also present the coefficients from the 
models that examined the effect of respondents’ educa-
tion and adult SEP (represented as wealth) as independent 
predictors of baseline cognitive performance and change 
over time (Models 3 and 4) as well as whether these fac-
tors mediate the observed relationship between child-
hood SEP and cognitive function (Model 5). Adjusting 
for education and wealth attenuated the coefficient for 
the effect of childhood SEP on baseline cognition by ap-
proximately 35% in ELSA but the effect remained signif-
icant. In HRS, childhood SEP was no longer associated 

with baseline cognition once education and wealth were 
included in the model. Years of education was a signifi-
cant predictor of baseline cognition and rate of change 
in HRS, with higher education associated with slower 
decline. In ELSA, higher education was associated with 
increased cognitive performance at baseline but not with 
decline over time.

Social Mobility and Cognitive Function

Table 4 shows the age- and demographic-adjusted mean 
effect on baseline cognition and age-related cognitive de-
cline for the eight mobility trajectories from childhood 
to adulthood. The table shows a well-defined and graded 
pattern to results in both the United States and England 
with those in the stable low group, low SEP throughout 
childhood and adulthood, having the worst cognitive 
performance at baseline, while those in the stable high 
group having the highest scores. Respondents with low 
SEP in childhood who achieved an above median level 
of education and adult SEP (“Upward”) had better cog-
nitive performance at baseline than respondents with a 
similar childhood background and less upward mobility. 
Respondents with low education, regardless of child-
hood SEP or adult wealth, had the lowest baseline cogni-
tive scores in both cohort studies. It is clear that in both 
the United States and England, education is the domi-
nant determinant of baseline cognitive performance.

While the pattern in the coefficients for cognitive change 
is not as clear, all mobility groups in ELSA experienced 
slower cognitive decline with age relative to the stable low 
group, with the upwardly mobile and stable high groups 
experiencing the slowest decline. Whereas in the HRS, 
the upwardly mobile groups experienced faster decline 
comparatively.

Figure 2 shows the predicted trajectories of cognitive de-
cline for the social mobility groups in HRS and ELSA.

The pooled cohort analyses (results not shown) showed 
that HRS had lower cognitive performance compared to 
ELSA and faster decline over time. In HRS, the mobility 
groups defined by above median wealth in adulthood ex-
perience faster rates of decline compared to the equivalent 
groups in ELSA. In addition, high childhood SEP confers 
less of a benefit in the United States relative to England.

We conducted sensitivity analyses to examine whether 
these effects and patterns held if we included only respond-
ents aged 65 years and older and separately only those with 
two or more waves of observations with cognitive data. 
Results were not significantly different for any of the pre-
dictors of interest if we only included those with at least 
two waves of observation. Average cognitive decline was 
faster among those aged 65 years and older but the rela-
tionship between the predictors and cognitive outcomes 
was unchanged. In addition, we observed the same social 
mobility patterns (results not shown).
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Discussion
Using longitudinal data from the HRS and ELSA  for up 
to 16 years, we assessed the hypotheses that indicators of 
childhood SEP would be associated with cognitive perfor-
mance and change in middle and older age and that social 
mobility from childhood to adulthood would be related to 
cognitive performance and change.

The first of these hypotheses was confirmed with an 
index of childhood SEP, including both parents’ employ-
ment and occupation, and childhood financial strain, 
found to be related to the absolute level of performance 
on memory-related cognitive tasks at baseline. However, 
childhood SEP was not a significant predictor of cognitive 
decline.

Respondents’ education and adult wealth mediated 
the effect of childhood SEP on cognitive performance in 
the U.S.  cohort. This strong mediating relationship has 
also been found in studies on the childhood SEP on adult 
smoking and drinking, obesity, and cardiovascular disease 
(Lawlor et al., 2006). However, in the English cohort, child-
hood SEP had a lasting effect on baseline cognitive per-
formance independent of the effects of education and SEP 
in adulthood. This provides evidence that early-life circum-
stances are important influences in shaping adult cognitive 
health. The significant direct effect of early childhood SEP 
on cognition in England suggests that in this context, early 

Figure 2.  Predicted cognition (immediate + delayed) by life course so-
cial mobility group over 16 years.

Table 4.  Baseline Cognitive Performance and Cognitive Change by Life Course Socioeconomic Mobility Groupsa

Socioeconomic mobility group Effects of social mobility group on baseline cognition and change 

 ELSA HRS

 Childhood SEP Education Wealth Coefficient (CI) n Coefficient (CI) n

Baseline cognition        
  Stable low Low Low Low Ref.  Ref.  
  Downward High Low Low 0.819*** (0.561, 1.077) 951 −0.155* (−0.276, −0.035) 3,154
 High High Low 1.598*** (1.285, 1.911) 441 1.672*** (1.517, 1.828) 2,267
  Varied Low High Low 1.255*** (0.983, 1.527) 466  1.352*** (1.220, 1.484) 2,983
 High Low High 1.026*** (0.756, 1.297) 848 1.030*** (0.897, 1.162) 2,864
  Upward Low Low High  0.230* (0.021, 0.438) 411  1.106*** (0.988, 1.225) 2,195
 Low High High 1.740*** (1.522, 1.959) 288 2.226*** (2.106, 2.347) 1,378
  Stable high High High High 1.979*** (1.760, 2.199) 831  2.240*** (2.124, 2.355) 3,390
Decline per year    −0.133***(−0.149, −0.118) 6,008 −0.158***(−0.167, −0.149) 23,229
  Stable low Low Low Low Ref. 1,772 Ref. 4,998
  Downward High Low Low 0.012 (−0.019, 0.042) 951 0.000 (−0.013, 0.013) 3,154
 High High Low 0.014 (−0.029, 0.050) 441 0.004 (−0.013, 0.021) 2,267
  Varied Low High Low 0.021 (−0.011, 0.053) 466 0.029*** (0.012, 0.045) 2,983
 High Low High 0.059*** (0.026, 0.091) 848 −0.020*** (−0.033, −0.006) 2,864
  Upward Low Low High 0.076*** (0.051, 0.100) 411 −0.022* (−0.034, −0.009) 2,195
 Low High High 0.073*** (0.048, 0.098) 288 −0.015* (−0.028, −0.002) 1,378
  Stable high High High High 0.091*** (0.065, 0.116) 831 −0.004 (−0.016, 0.001) 3,390

Notes: SEP = socioeconomic position.
aModels fit with STATA 14.2 without sampling weights using ELSA: n = 6,008 with D = 33,890; HRS: n = 23,229 with D = 118,503. Adjusted for age, sex, birth 
cohort (centered at 1930), race/ethnicity, marital/partner status, and practice effect.
*p < .05. **p < .01. ***p < .001.
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childhood could be considered a sensitive period that has 
effect on cognition later in life.

Our findings do not support the hypothesis that ad-
vantageous conditions in early life are associated with less 
rapid decline in cognitive function in older age once down-
stream factors are considered. The lack of association be-
tween early-life conditions and cognitive change has been 
found elsewhere in U.S.-based analyses using measures of 
memory, perceptual speed, and global cognitive function 
(Everson-Rose et  al., 2003). There is a relative scarcity 
of studies of English aging cohorts that have investigated 
the associations between childhood socioeconomic status 
and later-life cognition. The small population of relevant 
studies evinces a predictive power of education and child-
hood SEP for estimations of cognitive ability and decline 
during old age. Higher educational attainment is asso-
ciated with greater cognitive capacity in later life (Banks 
and Mazzonna, 2012; Gale et al., 2012; Lang et al., 2008). 
Offspring of fathers with lower status occupations have 
reduced scores and greater rates of decline on some cog-
nitive tests administered in older age than do their peers 
with fathers of higher status occupations (Zaninotto et al., 
2018). On the other hand, no association was found be-
tween educational attainment and incident dementia in old 
age (Cedar et al., 2018).

Although the specific mechanisms linking childhood 
SEP and cognition in older age are unclear, especially with 
regard to its effect on cognitive change, we would caution 
against interpreting these results as evidence that child-
hood SEP is unimportant in relation to adult cognitive 
functioning. While it is possible that the functional changes 
in the brain that lead to cognitive decline are unrelated to 
early-life socioeconomic factors, it is more likely that child-
hood SEP influences cognitive change through its effects on 
downstream circumstances and experiences in adulthood.

The results of the mobility analysis demonstrate that 
socioeconomic mobility over the life course has important 
consequences for cognitive health. Respondents in both 
the United States and England with disadvantaged circum-
stances in childhood who then achieved higher education 
or SEP in adulthood performed better on the cognitive 
tasks than those with similar childhood backgrounds who 
remained in the lower SEP groups at each life course stage. 
These results suggest that upward mobility can partially 
compensate for disadvantage early in life. However, down-
ward socioeconomic mobility had similar, but negative, 
consequences for cognitive performance suggesting that the 
benefits of higher SEP in childhood can be diluted by lack 
of educational attainment and subsequent downward mo-
bility over the life course. Our findings generally support 
the social mobility model, theorizing that early-life effects 
are modified by later-life circumstances, as has been found 
with other health outcomes (Ferraro and Shippee, 2009; 
Hallqvist et  al., 2004; Pudrovska and Anikputa, 2014; 
Walsemann et al., 2016).

In both the U.S.  and English cohorts, educational at-
tainment was the most important predictor of high cogni-
tive performance. In contrast, consistently high SEP across 
the life course and upward mobility were not consistently 
protective against cognitive decline. Respondents in the 
upwardly mobile groups experienced faster rates of de-
cline in the United States than those in the stable low or 
downwardly mobile groups. However, in England, upward 
mobility and consistently high SEP across the life course de-
creased the rate of cognitive decline. Moreover, high child-
hood SEP was less beneficial in the United States relative to 
England. This result suggests that more proximate deter-
minants of cognition, like education and later-life wealth, 
have significant effects on cognitive function in the United 
States. England historically has had programs to protect in-
dividuals from the economic consequences of poor health 
and has some sort of nationalized health care in place since 
1911. It is possible that the steeper SES income/wealth gra-
dient in the United States as well as the absence of health 
care programs throughout life erases much of the early 
childhood benefits on cognition by middle age.

The life course approach posits that lower SES and dep-
rivation early in life may have an effect on later-life cogni-
tive outcomes through a variety of mechanisms (Kuh and 
Ben-Shlomo, 2004; Kuh et al., 2003). Childhood depriva-
tion may (a) cause biological changes in childhood that 
continue to have a lasting effect into adulthood such as 
decreased cortical thickness, less dendritic branching, and 
reduced neuronal communication, (b) have an effect by 
tracking of low SES into adulthood which could in turn 
result in poor adult heath, or (c) may be the first risk factor 
in a lifelong accumulation of risk (Guralnik et al., 2006). 
Given that the time from exposure to the measured out-
come is 50 years or more, a number of childhood or adult 
social, behavioral, or biological factors may have contrib-
uted to patterns of adult cognitive functioning. However, it 
seems clear that cognition is sensitive to the environment 
and influences of early life, and especially education. Across 
both countries, upward mobility never quite erases disad-
vantage in early life but investment in education is the most 
influential determinant of cognitive performance.

The conclusions of this study are strengthened by a 
number of factors. The large size and representativeness 
of the HRS and ELSA samples enabled us to examine life 
course influences on cognitive performance and change 
in two countries. The nationally representative sample of 
these cohort studies provides greater representation than 
prior epidemiologic studies of cognitive change and de-
mentia, and greater generalizability to populations that 
might not normally be represented in clinical-based sam-
ples. The longitudinal nature of these data, with an average 
of 5.5 waves and up to 16 years follow-up affords a unique 
opportunity to investigate trajectories of cognitive change. 
Additionally, the use of growth curve modeling takes ad-
vantage of the complex longitudinal nature of the data and 
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allowed us to make full use of data for all subjects with at 
least one valid cognitive test.

Although causality between life course SEP and cogni-
tive function in older age is implicit in the interpretation of 
these results, it is also possible that the association of SEP 
and cognition could be non-causal, arising because healthy 
individuals with better cognitive functioning are more likely 
to achieve higher education and social standing later in life. 
This type of selection effect theory suggests that individuals 
with better health or advantage early in life are more likely 
to achieve higher status and select into better occupations 
than individuals without these advantages (Osler et  al., 
2007). It is possible that selection in this manner could pro-
duce the pattern of results presented in this paper. Obtaining 
measures of early-life cognitive performance would help to 
disentangle the causal and reverse-causal explanations of 
these results and would allow for a better picture of the re-
lationship between SEP and cognitive functioning across the 
life course. Moreover, collecting more specific or objective 
measures of SEP in childhood might also help to elucidate 
the social and biological mechanisms that link SEP at each 
life course stage with cognitive function in adulthood.

A limitation to this study is the use of retrospective re-
ports on parental occupation and other early-life circum-
stances. Although, recall of childhood and family financial 
situation in childhood may be influenced by circumstances 
of adult health and socioeconomic status, it is less clear 
why respondent recall of parents’ education and occupa-
tion would be subject to systematic bias. Additionally, if a 
recall bias was present, it is unlikely that it would produce 
the pattern of results observed here. It is also possible that 
the effects of adverse social circumstances in early child-
hood may have manifested prior to enrollment in these 
studies. Specifically, disadvantaged persons may have died 
prior to being eligible for inclusion in the study at mid-life 
and thus may be underrepresented in this sample.

In addition, differences between the two studies in 
overall response rates and use of proxy respondents, whose 
data are not included in these analyses, could affect the 
comparison of cognitive function between groups. ELSA 
overall has a lower response rate than HRS and some of 
that sample selection could be due to cognitive status. 
Mode of interviewing could also affect results. ELSA near 
exclusively uses in-person interviews while HRS has both 
telephone and in-person interviewing. Lastly, it is impor-
tant to note that there are far fewer non-white respondents 
in ELSA. We did not restrict our analyses to non-Hispanic 
whites in the HRS because we wanted to represent the full 
racial and ethnic diversity of the United States.

Despite these limitations, this research provides evi-
dence that socioeconomic conditions early in life contribute 
to absolute levels of memory-based cognitive function in 
older age but are not protective of cognitive decline. While 
these results suggest a lasting influence of childhood SEP on 
adult cognitive performance, it appears that low cognitive 
ability is not an inevitable outcome of low SEP in early life. 

The social mobility findings suggest that improved SEP in 
later stages of life is associated with higher cognitive per-
formance as an older adult.

These results have implications for the effects of residual 
confounding on potential links between indicators of SEP 
and cognition. We have shown that memory-based cognitive 
functioning is influenced by childhood SEP, education, and 
wealth. Thus, when studies aim to determine the association 
between an exposure and cognition or cognition and an out-
come adjusted for SEP, they may underestimate confounding 
by life course socioeconomic factors if they only adjust for 
a single measure of SEP or measures from one stage of life.

The importance of this study lies in the measurement of 
SEP of over the life course and the implementation of analyt-
ical techniques that take advantage of the longitudinal design 
of the data and the cross-national comparison. Adopting a 
life course perspective underscores the need to think about 
adult health in a larger context and considers the positive 
and negative exposures that amass throughout a lifetime. 
However, a more thorough understanding of the pathways 
between childhood SEP and later-life cognitive performance 
and change will require better and more specific measures 
of the childhood socioeconomic environment. Consistent 
with much of the previous research on the effects of child-
hood SEP on cognition in older age, the results presented 
here suggest that, in addition to the impact on adult SEP, 
cognitive performance in adulthood may also have origins 
early in life and that upward social mobility may ameliorate 
the effects of childhood disadvantage. In both England and 
the United States, education is a significant predictor of cog-
nitive performance; however, it may be even more essential 
for well-being later in life in a country like the United States 
that experiences high levels of income inequality.
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