
Research Article
Gender Differences in the Association between Childhood
Socioeconomic Status and Cognitive Function in Later Life

Jiyoung Lyu

National Institute of Dementia, Seongnam 463-400, Republic of Korea

Correspondence should be addressed to Jiyoung Lyu; jyyoo200@nid.or.kr

Received 28 August 2015; Revised 17 November 2015; Accepted 26 November 2015

Academic Editor: Ian Stuart-Hamilton

Copyright © 2015 Jiyoung Lyu. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Objectives. This study was aimed to explore the gender differences in the association between childhood socioeconomic status
(SES) and cognitive function in later life.Methods. Using a nationally representative sample from the Health and Retirement Study,
5,544 females and 3,863 males were analyzed separately. Growth curve models were used to examine memory status and change
in memory from 1998 to 2010. Results. The results showed that SES disadvantage in childhood was associated with lower memory
at baseline controlling for adult SES and other covariates. In addition, cumulated disadvantage in SES was associated with poor
memory in both genders. Statistically, the impact of cumulative SES on memory function at baseline was significantly different
by gender. Discussion. These findings suggest that childhood SES has long-term effects on cognitive function among both men
and women, and cumulative SES from childhood to adulthood may be more important for men than women with respect to their
memory performance.

1. Introduction

With the growing interest in cognitive health in later life,
many studies have examined the factors related to cognition
among older adults. Through the capacity of longitudinal
studies, researchers were able to examine the relationship
between adult health outcomes and circumstances from
earlier stages of the life course [1].Many previous studies used
a variety of childhood socioeconomic status (SES) indicators
to examine the relationship between childhood SES and
cognition in later life [2–13]. Consistently, findings suggested
that disadvantages in childhood SES is strongly associated
with poor cognitive function in later life.

Theoretically, the life course perspective provides a view
of the aging process from birth to death [14]. In life course
epidemiology, the long-term relationships between early life
exposure and social and economic deprivation with later life
health disparities are often examined [15]. Early childhood
events or conditions are often found to have long-term effects
on later health outcomes regardless of any other experiences
during the life cycle [15, 16]. In addition, some risk exposures
are accumulated over the life course [1, 15, 17]. According to

Graham [17], disadvantage at different time periods can have
a cumulative effect on later health outcomes.

Previous studies have also shown that there are gen-
der differences in later health outcomes [18–21]. In terms
of having different structural, behavioral, and psychosocial
characteristics related to health outcomes by gender, gender
differences in the relationship between health problems and
cognitive well-being are not surprising [19]. Given gen-
der differences in educational, employment, and income
opportunities along with other gender-based experiences
throughout the life course, the association between childhood
and adult SES and cognitive change might be different for
different gender groups. However, evidences lack examining
gender differences in the above associations longitudinally.

Therefore, the purpose of this study is to examine the
gender differences in the impact of childhood and adult SES
on cognitive health observed over 12 years among a sample
of older adults in the United States. Nationally representative
longitudinal data from the 1998 to 2010 Health and Retire-
ment Study (HRS) are examined using growth curve models.
This study explores specific measure of cognitive function
such as memory, since memory function has been found
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to be a sensitive measure of cognitive change in later life
[22]. Specifically, memory function related to acquiring new
information is associated with change in the hippocampal
structure of the brain, which in turn is an early sign of
Alzheimer’s disease [22]. This study addresses the following
research questions:

(1) Is the association between childhood SES, adult SES,
and memory moderated by gender?

(2) Is the association between cumulative SES and mem-
ory moderated by gender?

2. Materials and Methods

2.1. Data Source. Data for this study were taken from the
Health and Retirement Study (HRS), a nationally repre-
sentative survey of persons aged 51 and older conducted
by the University of Michigan and funded by the National
Institute on Aging. The HRS was a biennial longitudinal
panel study of community-dwelling adults in the United
States, with oversamples of African Americans andHispanics
[23]. The HRS provided detailed information on income
and wealth, work, pension plans, health insurance, disability,
physical health and functioning, cognitive functioning, and
health care expenditures. Additional information about the
survey may be found at http://hrsonline.isr.umich.edu/. The
childhood SES questionnaire items were included in the HRS
survey beginning in 1998. This study used the seven waves
from the core HRS data (1998–2010). Data on household
income and parent’s education were taken from special
HRS data files constructed and distributed by the RAND
Corporation [24].

2.2. Study Sample. There were 21,384 HRS respondents in
1998. The study sample was restricted to respondents living
in the community. The sample included individuals who
were aged 65 and over at baseline because cognition is more
likely to decline after age 65 [25]. These restrictions reduced
the sample to 11,126 respondents. The measures of cognitive
functioning were derived from self-reported responses to a
battery of questionnaire items.Thus, proxy-respondents were
excluded, reducing the sample size to 9,829 respondents at
baseline. Respondents whose race was reported as other than
White or Black were recorded as “other race” in the HRS
data file: these respondents were excluded from the study
sample due to small sample size, reducing the sample to
9,663 respondents. Respondents with missing data on the
other variables were also excluded at baseline (𝑛 = 256
or 2.6% of eligible respondents). After listwise deletion of
respondents with missing data on the remaining variables,
the final study sample included 9,407 respondents at baseline
(5,544 respondents for females and 3,863 respondents for
males).

The number of observations decreased during the 12-year
period due to sample attrition following baseline. Fortunately,
one of the advantages of growth curve models is that the
technique allowed for the analysis of cases with incomplete
data, maximizing the amount of information available for the
analysis. A total of 42,500 person-wave observations were

included in the analyses over the seven waves from 1998 to
2010 (25,609 observations for females and 16,891 observations
for males).

2.3. Measures

2.3.1. Dependent Variable. The measure of cognitive func-
tioning was derived from a self-reported cognition question-
naire [20]. A memory scale was comprised of two items:
immediate free recall (10 points) and delayed free recall
(10 points). Immediate free recall and delayed free recall
tests assess the respondent’s short-term memory [25]. The
interviewer reads a list of 10 nouns and the respondent is
asked to recall as many words as possible from the list in
any order (immediate free recall). After about 5 minutes
of asking other questions, the respondent is asked to recall
the words from the immediate free recall task (delayed free
recall). The total memory score of word recall was included
in the analyses (range: 0–20).

2.3.2. Independent Variables. Childhood SES was ascertained
with four retrospective questionnaire items: father’s edu-
cation, mother’s education, father’s occupation, and family
financial well-being during childhood [8]. Father’s educa-
tion and mother’s education variables were based on a
set of dichotomous measures from respondent’s self-report
of parent’s educational attainment (eight or more years of
education (reference), less than eight years of education,
and missing). Respondents with missing values represented
15.4% of the sample for father’s education and 12.4% for
mother’s education; approximately 50%of thesemissing cases
were the result of one or both parents not living with the
respondent during childhood (due to death or other reasons).
Rather than exclude these cases, a dichotomous variable
was introduced identifying this form of item nonresponse.
Three dichotomous variables were created for father’s occu-
pation when the respondent was 16 years old (white-collar
job (reference), blue-collar job, and missing). White-collar
occupations includedmanagers, professionals, salesmen, and
clerical and service jobs. Blue-collar occupations included
all other types of jobs. A set of dichotomous variables
capturing financial well-being during childhood was based
on a question asking respondents to rate their financial well-
being from birth to age 16 (poor (reference), about average,
and pretty well-off) [8]. Although there are other childhood
SES indicators in the HRS data file, this study included the
above four items to be consistent with the available adult SES
measures, to comparewith previous research, and to allow for
the estimation of a cumulative SES measure (see below).

Adult SES was identified using respondent’s education
and annual household income. Education was measured
based on years of education completed at baseline (range 0–
17+).Household incomewas transformedwith the natural log
because the distribution is positively skewed.Missing income
data were imputed by RAND [24]. Although wealth is a
marker of SES among older adults, we estimatedmodels using
the household income variable to be consistent with the most
common approach in the research literature. In a sensitivity
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analysis, we estimated models that also included wealth,
and the results were consistent with what we found with
household income. For parsimony, we decided to include
only household income.

Cumulative SES was measured with an index that com-
bined childhood SES variables with respondent’s education,
and household income at baseline [8]. The first step was to
create a childhood SES index based on the average of the four
childhood SES items for each respondent: father’s education,
mother’s education, father’s occupation, and financial well-
being at childhood. The index included measures of parent’s
education (1 = 8 or more years of education; 0 = otherwise),
father’s occupation (1 = white-collar occupation; 0 = other-
wise), and financial well-being at childhood (1 = average or
well-off; 0 = poor). Respondents who had missing data on
parent’s education and father’s occupation were coded as 0
based on preliminary analyses showing that respondents in
this category had similar characteristics with respondents in
the lowest category [8]. After the childhood SES index was
created, it was dichotomized at themedian (1 = abovemedian;
0 = at or below the median). Although the use of a binary
categorization of the childhood SES index may result in a
loss of the indicator’s sensitivity for identifying variability
in the characterization of SES, the childhood SES index
was dichotomized in order to be consistent with the other
measures generated for the cumulative SES index. The next
step was to generate adult SES measures for the cumulative
SES index. Respondent’s education was dichotomized at the
college level (1 = attended at least some college; 0 = other-
wise), and respondent’s household income was dichotomized
at the median (1 = above the median sample value; 0 = at
or below the median) [8]. Finally, the childhood SES index
and the revised measures of adult SES were combined into a
cumulative SES index that ranged from 0 to 3 (higher scores
indicating greater advantage over the life course).

2.3.3. Covariates. Race and ethnicitywere combined to create
a set of dichotomous variables, including non-Hispanic
White (reference), non-Hispanic Black, and Hispanic. Mar-
ital status was coded as a set of dichotomous variables,
including married (reference), divorced/separated, widowed,
and never married.

Self-reported childhood health was included to pro-
vide an indicator of early life health. This variable was
dichotomized as 1 = good/fair/poor and 0 = very good/excel-
lent. Self-rated healthwas dichotomized as 1 = fair/poor and 0
= good/very good/excellent. The slight difference in the cut-
points chosen for the self-rated childhood and adult health
variables was based on inspection of the distribution of cases
in each category of the original measures.

Disability status was measured with limitations in Activ-
ities of Daily Living (ADL) and Instrumental Activities of
Daily Living (IADL). ADL items included dressing, walking,
bathing, eating, getting in or out of bed, and toileting.
IADL items included preparing hot meals, grocery shopping,
making telephone calls, taking medications, and managing
money. Each item was coded as 1 if respondents reported
difficulty engaging in the activity, or answered either “cannot

do” or “do not do” because of a health or memory problem.
The total number of difficulties reported was used to con-
struct the disability measures (ADL: range 0–6 and IADL:
range 0–5). Depression was measured using eight items from
the Center for Epidemiological Studies Depression (CES-
D) scale [26]. Respondents were asked whether they had
depressive symptoms during the past week (1 = yes; 0 = no).
Two items (“feel happy” and “enjoyed life”) were reverse
coded to be consistent with the other indicators. The total
number of depressive symptoms was used as a depression
measure (range 0–8): internal consistency (Cronbach’s 𝛼) was
.744 at baseline. A measure of chronic health conditions was
created by summing the number of major conditions for
which respondents were diagnosed: high blood pressure, dia-
betes, cancer, lung disease, heart disease, stroke, psychiatric
problems, and arthritis (range 0–8).

Smoking status was coded with a set of dichotomous
variables based on two questions “Have you ever smoked
cigarettes?” and “Do you smoke cigarettes now?” (never
smoked, former smoker, and current smoker (reference)).
Drinking status was coded as a set of dichotomous variables
based on the number of alcoholic drinks per day (never
drinks, moderate drinker (reference), and heavy drinker),
where moderate consumption was defined as having up to
one drink per day for women and up to two drinks per day
formen [27]. Physical activity was dichotomized based on the
frequency of engaging in vigorous exercise (1 = one or more
times a week; 0 = otherwise).

2.4. Analytic Strategy. Descriptive statistics for each gender
are presented at baseline for all of the variables used in the
analysis. 𝑡-test and chi-square test were conducted to evaluate
the gender differences in descriptive statistics. Growth curve
models were then estimated separately for each gender to
examine the relationship between the SES variables and
cognition over time, alongwith the set of covariates identified
above. Statistical gender differences in the above associations
were also evaluated.

Growth curve modeling is designed to analyze the tra-
jectory of repeated measures in longitudinal data [28]. The
growth curve models parameterized within-person (level
1) and between-person (level 2) variability in cognition at
baseline and over time.The “time” variable for this study was
chronological age because cognition change is more closely
related to age than the more arbitrary survey interview cycle.
Age was centered at the sample mean. The mean age at
baseline was 75 years old; thus, model intercepts represent
the average memory score at age 75. Childhood SES factors,
respondent’s education, cumulative SES index, childhood
health, and race/ethnicity variables were included in the
models as time-invariant factors. All other covariates were
treated as time-varying factors. Time-varying continuous
covariates were centered at their sample means.

Model parameters were estimated with the full infor-
mation maximum likelihood method using SAS PROC
MIXED (9.3). The maximum likelihood method used all of
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Table 1: Descriptive statistics for the study sample at baseline by gender.

Variables Female (𝑁 = 5,544) Male (𝑁 = 3,863)
𝑝 value

Mean (%) SD Mean (%) SD
Dependent variable

Total memory score (range: 0–20) 9.2 3.96 8.5 3.67 ∗ ∗ ∗

Independent variable
Father’s education (high)a 48.5% 52.5% ∗ ∗ ∗

Father’s education (low) 35.1% 33.5%
Father’s education (missing) 16.4% 13.9%

Mother’s education (high)a 55.0% 59.8% ∗ ∗ ∗

Mother’s education (low) 32.1% 28.5%
Mother’s education (missing) 12.9% 11.8%

Father’s occupation (white-collar)a 19.8% 21.4% ∗ ∗ ∗

Father’s occupation (blue-collar) 64.9% 66.9%
Father’s occupation (missing) 15.3% 11.7%

Financial well-being during childhood (poor)a 32.3% 37.7% ∗ ∗ ∗

Financial well-being during childhood (average) 62.3% 55.8%
Financial well-being during childhood (well-off) 5.4% 6.5%

Respondent’s education (in years) 11.6 3.21 11.9 3.65 ∗ ∗ ∗

Respondent’s household income (logged) 9.9 1.03 10.3 0.91 ∗ ∗ ∗

Cumulative SES index (range: 0–3) 1.0 1.01 1.2 1.06 ∗ ∗ ∗

Covariates
Race/ethnicity (non-Hispanic white)a 81.1% 83.3% ∗

Race/ethnicity (non-Hispanic black) 12.9% 11.0%
Race/Ethnicity (Hispanic) 6.1% 5.8%

Marital status (married)a 46.0% 77.9% ∗ ∗ ∗

Marital status (divorced/separated) 8.0% 6.2%
Marital status (widowed) 43.1% 13.3%
Marital status (never married) 2.8% 2.7%

Childhood health (good/fair/poor) 27.3% 25.6%
Self-rated health (fair/poor) 34.4% 33.4%
ADL (range: 0–6) 0.5 1.12 0.3 0.96 ∗ ∗ ∗

IADL (range: 0–5) 0.3 0.85 0.2 0.68 ∗ ∗ ∗

Depression (range: 0–8) 1.8 1.97 1.4 1.76 ∗ ∗ ∗

Chronic health conditions (range: 0–8) 1.9 1.33 1.8 1.32 ∗

Smoking status (never smoker) 55.9% 25.0% ∗ ∗ ∗

Smoking status (former smoker) 34.3% 63.5%
Smoking status (current smoker)a 9.7% 11.5%

Drinking status (never drinker) 62.8% 45.8% ∗ ∗ ∗

Drinking status (moderate drinker)a 30.5% 46.0%
Drinking status (heavy drinker) 6.7% 8.2%

Physical activity 35.2% 44.6% ∗ ∗ ∗

aReference group in regression models.
∗

𝑝 < .05, ∗∗𝑝 < .01, and ∗∗∗𝑝 < .001.

the observed data [28]. Although missing data due to sample
attrition occurred during the observation period, incomplete
(unbalanced) data were evaluated effectively in these growth
curvemodels, reducing the biasing effects associatedwith this
form of missingness. Both fixed effects and random effects
components are presented [28].

3. Results

3.1. Descriptive Statistics by Gender. Table 1 included descrip-
tive statistics for the subsamples defined by gender. When
comparing females and males, women (M = 9.2, SD =
3.96) had significantly higher total memory scores than men
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Table 2: Growth curve model estimates for childhood SES, adult SES, and total memory score by gender.

Female Male 𝑡-statistics
Estimate (SE) Estimate (SE) 𝑝 value

Fixed effects
Intercept (at age 75) 9.558 (0.155)∗∗∗ 8.021 (0.170)∗∗∗ ∗ ∗ ∗

Father’s education (low) −0.050 (0.089) 0.047 (0.101)
Father’s education (missing) −0.028 (0.115) 0.102 (0.148)
Mother’s education (low) −0.178 (0.090)∗ −0.142 (0.105)
Mother’s education (missing) −0.355 (0.122)∗∗ −0.273 (0.148)
Father’s occupation (blue-collar) −0.147 (0.088) −0.369 (0.100)∗∗∗

Father’s occupation (missing) −0.168 (0.118) −0.192 (0.146)
Childhood financial status (average) −0.240 (0.072)∗∗∗ −0.203 (0.081)∗

Childhood financial status (well-off) −0.273 (0.156) −0.334 (0.164)∗

Respondent’s education 0.197 (0.013)∗∗∗ 0.217 (0.013)∗∗∗

Respondent’s household income 0.123 (0.025)∗∗∗ 0.203 (0.032)∗∗∗

Age −0.148 (0.014)∗∗∗ −0.108 (0.017)∗∗∗

Father’s education (low) ∗ age 0.016 (0.012) −0.009 (0.015)
Father’s education (missing) ∗ age 0.028 (0.016) 0.009 (0.023)
Mother’s education (low) ∗ age −0.019 (0.012) 0.009 (0.015)
Mother’s education (missing) ∗ age −0.036 (0.017)∗ −0.017 (0.022)
Father’s occupation (blue-collar) ∗ age −0.001 (0.012) −0.014 (0.015)
Father’s occupation (missing) ∗ age 0.007 (0.016) −0.013 (0.021)
Childhood financial status (average) ∗ age −0.004 (0.010) −0.017 (0.012)
Childhood financial status (well-off) ∗ age −0.027 (0.021) −0.052 (0.024)∗

Respondent’s education ∗ age −0.006 (0.002)∗∗∗ −0.007 (0.002)∗∗∗

Respondent’s household income ∗ age 0.000 (0.003) 0.006 (0.005)
Random effects

Between-person variation 3.715 (0.111)∗∗∗ 3.374 (0.122)∗∗∗

Covariance −0.008 (0.008) −0.010 (0.009)
Linear change 0.000 (0.000) 0.000 (0.000)
Within-person variation 6.622 (0.067)∗∗∗ 5.510 (0.069)∗∗∗

Pseudo 𝑅-square
Level-1 (within-person) .090 .073
Level-2 (between-person) .234 .286

Adjusted for all covariates.
∗

𝑝 < .05, ∗∗𝑝 < .01, and ∗∗∗𝑝 < .001.

(M = 8.5, SD = 3.67) (𝑝 < .001). Female respondents reported
that 48.5% of their fathers were highly educated, while males
reported that 52.5% of their fathers were highly educated
(𝑝 < .001). In addition, women reported that 55.0% of their
motherswere highly educated, whilemen reported that 59.8%
of their mothers were highly educated (𝑝 < .001). In terms
of father’s occupation, 19.8% of women and 21.4% of men
reported that their fathers had a white collar job (𝑝 < .001).
About 32.3% of women and 37.7% of men reported that their
financial status at childhood was poor (𝑝 < .001). Education
(𝑝 < .001), income (𝑝 < .001), and cumulative SES levels
(𝑝 < .001) were lower among females than males.

3.2. Growth Curve Model Results: Childhood SES, Adult SES,
and Memory. Table 2 included results from growth curve
models by gender, with differences evaluated with 𝑡-statistics.
Here, the results are shown for the fully adjusted model

to examine gender differences in the relationship between
childhood SES and total memory scores controlling for adult
SES and other covariates. The results showed that the mean
total memory score at age 75 was 9.558 (𝑝 < .001) for women
and 8.021 (𝑝 < .001) for men. Differences in parameter
estimates were tested with 𝑡-statistics and showed that there
was a statistically significant gender difference in the mean
total memory score at age 75 (𝑝 < .001). Total memory scores
decreasedwith each year of age by 0.148 (𝑝 < .001) forwomen
and 0.108 (𝑝 < .001) for men. However, there was no gender
difference in this association.

For only female group, respondents who had missing
values on mother’s education had steeper rate of change in
total memory scores than those who had a mother with
a high education (−0.036, 𝑝 < .05). In addition, female
respondents who had a mother with a low education (−0.178,
𝑝 < .05) and who had missing values on mother’s education
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Table 3: Growth curve model estimates for cumulative SES and total memory score by gender.

Female Male 𝑡-statistics
Estimate (SE) Estimate (SE) 𝑝 value

Fixed effects
Intercept (at age 75) 9.275 (0.126)∗∗∗ 7.659 (0.135)∗∗∗ ∗ ∗ ∗

Cumulative SES 0.424 (0.035)∗∗∗ 0.584 (0.040)∗∗∗ ∗∗

Age −0.160 (0.005)∗∗∗ −0.135 (0.006)∗∗∗ ∗∗

Cumulative SES ∗ age −0.008 (0.005) −0.012 (0.006)∗

Sociodemographic factors
Non-Hispanic black −1.261 (0.101)∗∗∗ −0.966 (0.128)∗∗∗

Hispanic −1.125 (0.140)∗∗∗ −0.997 (0.168)∗∗∗

Divorced/separated 0.028 (0.106) 0.085 (0.137)
Widowed −0.306 (0.057)∗∗∗ −0.348 (0.078)∗∗∗

Never married −0.369 (0.189) −0.374 (0.225)
Health factors
Childhood health (good/fair/poor) −0.140 (0.075) −0.206 (0.088)∗

Self-rated health (fair/poor) −0.163 (0.050)∗∗ −0.110 (0.056)∗

Number of ADLs −0.030 (0.023) −0.101 (0.029)∗∗∗

Number of IADLs −0.617 (0.027)∗∗∗ −0.475 (0.036)∗∗∗ ∗∗

Number of depressive symptoms −0.010 (0.012) −0.026 (0.015)
Number of chronic health conditions −0.326 (0.020)∗∗∗ −0.291 (0.022)∗∗∗

Health behaviors
Never smoker −0.391 (0.107)∗∗∗ −0.015 (0.129)
Former smoker −0.339 (0.102)∗∗∗ −0.038 (0.108)
Never drinker −0.348 (0.052)∗∗∗ −0.361 (0.056)∗∗∗

Heavy drinker −0.050 (0.092) 0.078 (0.099)
Engaging in physical activity 0.576 (0.045)∗∗∗ 0.514 (0.047)∗∗∗

Random effects
Between-person variation 3.998 (0.117)∗∗∗ 3.751 (0.131)∗∗∗

Covariance −0.009 (0.008) −0.015 (0.010)
Linear change 0.000 (0.000) 0.000 (0.000)
Within-person variation 6.622 (0.067)∗∗∗ 5.512 (0.069)∗∗∗

Pseudo 𝑅-square
Level-1 (within-person) .090 .073
Level-2 (between-person) .179 .210

∗

𝑝 < .05, ∗∗𝑝 < .01, and ∗∗∗𝑝 < .001.

(−0.355, 𝑝 < .01) had lower total memory scores than
those who had a mother with a high education. In contrast,
compared to people whose father had a white-collar job,
people whose father had a blue-collar job had lower total
memory scores only among male group (−0.369, 𝑝 < .001).
In terms of financial status during childhood, having average
financial status during childhood was negatively associated
with total memory scores for both groups (−0.240, 𝑝 <
.001 for females; −0.203, 𝑝 < .05 for males). Only among
male group, respondents who had well-off financial status
during childhood had lower total memory scores (−0.334,
𝑝 < .05) as well as steeper decline in total memory score
(−0.052, 𝑝 < .05) than respondents who had poor financial
status during childhood. Respondent’s education (0.197, 𝑝 <
.001 for females; 0.217, 𝑝 < .001 for males) and household
income (0.123, 𝑝 < .001 for females; 0.203, 𝑝 < .001 for
males) were positively associated with total memory scores

for both gender groups. In addition, respondent’s education
was significantly associatedwith change inmemory scores for
both gender groups (−0.006, 𝑝 < .001 for females; −0.007,
𝑝 < .001 for males).

3.3. Growth Curve Model Results: Cumulative SES and Mem-
ory. Table 3 included results from growth curve models by
gender when cumulative SES index was used in the analyses.
The results showed that the mean total memory score at age
75 was 9.275 (𝑝 < .001) for women and 7.659 (𝑝 < .001)
for men. Differences in parameter estimates were tested with
𝑡-statistics and showed that there was a significant gender
difference in the mean total memory score at age 75 (𝑝 <
.001).The totalmemory score decreasedwith each year of age
by 0.160 (𝑝 < .001) for women and 0.135 (𝑝 < .001) for men.
Also, this association was significantly different by gender
(𝑝 < .01). For both female and male groups, respondents
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with better cumulative SES had higher total memory scores
(0.424, 𝑝 < .001 for females; 0.584, 𝑝 < .001 for males), and
this associationwas also significantly different by gender (𝑝 <
.01). Respondents with better cumulative SES had steeper
change in total memory score only among men (−0.012, 𝑝 <
.05).

4. Discussion

The purpose of this study was to examine the gender
differences in the relationships among childhood and adult
SES indicators and the level and change in totalmemory func-
tion among older adults, using a nationally representative
longitudinal sample from the Health and Retirement Study
(HRS) over 12 years (1998 to 2010). The association between
childhood SES indicators, adult SES indicators, and memory
performance and the relationship between cumulated SES
from childhood to adulthood andmemory performancewere
examined by each gender.

First, gender differences in the relationship between
childhood SES, adult SES, and memory function were exam-
ined. Results showed that women had significantly higher
memory than men at age 75, which supports previous
findings [20]. However, no statistically significant gender dif-
ferences were found for the relationship between SES factors
and memory. This result suggests that gender differences in
memory function may not be explained by each SES factor.

However, gender differences in the relationship between
cumulative SES and memory function were examined.
Women had significantly higher memory than men at age
75, and the rate of decline in memory was stronger for
women than for men. In addition, the relationship between
cumulative SES and memory was significantly different by
gender. For example, compared to women who had high
cumulative SES, men who had high cumulative SES had
higher memory scores. This result suggests that cumulated
SES from childhood to adulthood is more important for men
than women with respect to their memory performance.

There are several limitations to this study that should be
noted. First, cognitive function was measured only among
self-respondents. Since proxy reports are often used for
respondents who have severe cognitive impairment, there
might be selection bias related to having relatively healthy
individuals in the study sample. There is a chance that some
potential respondents who were disadvantaged in childhood
might have been excluded from the study because of poor
cognitive health. Second, the childhood measures were self-
reported retrospective measures. Although relatively objec-
tive measures such as parents’ education and occupation
seem reliable, measures such as childhood health or financial
well-being at childhood are more subjective. For example,
people who grew up in the Great Depression era may
subjectively believe their families were less well-off because of
the general economic climate even though they were well-off
compared to others. Therefore, there might be a recall bias in
this measure and the accuracy of the measure is in question.
Third, several biological, psychosocial, and behavioral factors
that might have effect on cognitive performance were not

included in this study [29–31]. In HRS, psychosocial leave-
behind questionnaires were given to participants beginning
in 2004, including detailed indicators of social participation,
social support, sense of control, and stressful life events [32].
Since the purpose of this study was to examine the cognitive
trajectory of participants from 1998 to 2010, these additional
measures were not assessed. Finally, although early education
may have more effect on cognitive development than later
education, this study could not adjust for this difference. Since
many older adults get lifetime education, examining early
education differently from later educationwill be beneficial to
develop strategies to enhance memory performance in later
life. Further studies will be needed to investigate this issue.

Despite these limitations, this study adds to the scientific
literature in several ways. First, using a longitudinal sample
from the HRS, this study examined cognition trajectories
over 12 years. Using a growth curve modeling technique,
this study analyzed the full sample of available respondents
regardless of attrition following the baseline observation. Sec-
ond, analyzing a large sample and nationally representative
data, the study results are generalizable. In addition, taking
advantage of this large dataset, the study was able to examine
gender differences.Therefore, interventions considering gen-
der differences can be designed and implemented to enhance
cognitive health in later life.

5. Conclusions

Childhood SES has long-term effects on cognitive status as
well as for cognitive change in later life in both gender
groups. Study results indicate that cognition in later life is
the result of a complex set of circumstance both early and
later in adult life. In addition, gender differences in the
relationship between cumulative SES and cognitive function
were affirmed. Moreover, it should be noted that individual
childhood SES indicators have different impacts on cognitive
function by each gender, and there still remains a lot of
heterogeneity.
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