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Abstract
Purpose—This study investigated mediating effects of selected psychological resources (sense
of control, self-esteem, optimism, and neuroticism) on the association of social class(education
and subjective social status [SSS]) with current health status (self-rated health and the number of
chronic conditions).

Method—This sample consisted of 1805 Americans (818 males and 987 females) from the
Midlife in the United States (MIDUS) survey, 2004–2006 and 1027 Japanese (505 males and 522
females) from the Midlife in Japan (MIDJA) survey in Tokyo, Japan, 2008–2010. Information on
social class, psychological resources, and health status was obtained using telephone interviews or
written questionnaires.

Results—A mediation analysis was conducted separately for males and females in Japan and the
U.S. Neuroticism significantly mediated the association of education and SSS with self-rated
health and chronic conditions among males and females in both countries, with one exception (not
for chronic conditions among Japanese females). Sense of control significantly mediated the
association of education and SSS with self-rated health among males and females in both
countries. As hypothesized, self-esteem significantly mediated almost all of the associations of
education and SSS with self-rated health and chronic conditions among men and women in the
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U.S., but very few such associations in Japan. Optimism significantly mediated most associations
of social class and health status in both countries, but only among females.

Conclusions—Overall the findings underscore important culture- and gender-specificity in the
ways in which psychosocial resources mediate the links between social class and health.

Introduction
A large number of studies have shown that social class or socioeconomic status (SES),
indexed by constructs such as education and income level, is an important predictor of
health (e.g.,(1)). Individuals with lower education or lower income tend to have more health
problems, a pattern seen consistently among men and women, and across countries
including in North America (2), European countries (3), and Japan (4), although the strength
of the associations vary. In addition, subjective social status (SSS), i.e., a person’s
perception of his/her own social status, has been found to be a strong predictor of health.
Low SSS has been shown to be associated with health problems (5–7) in both Japan and the
U.S. (8). These effects tend to hold for men and women.

Researchers have proposed that psychological resources might mediate the association
between social class and health problems. Five studies conducted in the U.S. indicated that
social class influences health through self-esteem (9), sense of control (10, 11), and via other
positive personal characteristics, such as (lack of) neuroticism and optimism (9, 12, 13).
Recently, the Reserve Capacity Model (14, 15) was proposed to highlight psychosocial
resources as important factors linking SES with health. Individuals of lower social class
were theorized to have fewer psychological resources (i.e., smaller Reserve Capacity),
including lower self-esteem, lower perceived control, and fewer positive personal
characteristics to cope with health problems as compared to their higher SES counterparts
(16).

Self-esteem, one of these psychological resources, refers to a person's perception of his/her
own worth or value (17). Schnittker (9) reported that the association between SES
(education and income) and health (self-rated health and chronic conditions) was slightly
attenuated after adjusting for self-esteem, suggesting that self-esteem partially mediates the
link between social class and health.

Sense of control, another psychological resource, refers to the belief in one’s own ability to
control the surrounding environment (e.g.,(18)). Studies have found a positive association
between SES and sense of control, while also showing that sense of control is an important
predictor of health. For example, Bosma and colleagues (10) found that lower education
predicted higher mortality risk in Germany. However, adjustment for sense of control
(measured as the combination of mastery and self-efficacy) significantly reduced the
association between education and mortality. Similarly, Bosma, Van Jaarsveld (11) showed
that sense of control (measured as the combination of mastery and self-efficacy) played a
mediating role between SES and heart disease in the Netherlands.

Neuroticism refers to a personality trait that leads individuals to focus on negative aspects of
themselves and to frequently experience negative emotions (e.g.,(19)). Schnittker (9) found
that higher income and education were associated with better self-rated health and a smaller
number of chronic conditions in the U.S.. However, after adjusting for neuroticism, the
association was substantially reduced, suggesting that neuroticism mediates the association
between SES and health. It was also reported that neuroticism reduced the associations more
than did mastery (a measure of sense of control) and self-esteem.
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Finally, optimism has been considered as a mediator of the association between SES and
health. Optimism, or its opposite dimension, pessimism, refers to a positive or negative
stance toward the future, including beliefs in one's ability to impact the course of events
(20). Gallo, de los Monteros (12) found that a psychological resource that combined
optimism/pessimism, sense of control, self-esteem, and social support significantly mediated
the effect of SES on waist circumference, one component of the Metabolic Syndrome,
among Mexican-American women. Similarly, another study using optimism/pessimism as a
component of composite psychological resources factor showed that it was a significant
mediator in a model connecting SES, negative emotion, and the Metabolic Syndrome among
women in the U.S. (13). Another study reported that optimism/pessimism mediated the
association between parental SES and perceptions of stress among adolescents in the U.S.
(21).

Of the above studies on the mediating role of psychological resources linking social class
and health, the vast majority have been conducted not in Japan, but in the U.S. or European
countries. The mediating roles may vary by country, however, given the differing meanings
of the psychological resources in difference parts of the world. For example, in Western
cultural contexts the most effective psychological resources may be those with more of an
emphasis on individualistic characteristics (e.g.,(22)). Self-esteem, for example, may be a
more important construct for people living in an individualist country, such as the U.S. than
for people living in an interdependent, or collectivistic, society such as Japan (23). In fact,
previous research indicated that self-esteem correlated with life satisfaction more closely in
the U.S. than in Japan (24). Similarly, sense of control showed stronger associations with
health and well-being in the U.S. than in Japan (25). Thus, we predicted that self-esteem and
sense of control would be stronger mediators between social class and health in the U.S.
than in Japan. In addition, we hypothesized that the mediation effects of psychological
resources may vary by gender, given previous findings on gender differences in the linkage
of social class with health (8) and the gender-specific health effects of optimism/pessimism.
Finally, previous studies have focused almost exclusively on objective indicators of SES.
Little is known about mediating effects of psychological resources on the association
between subjective social status(SSS) and health, even though increasing attention is paid to
SSS in the health inequalities literature (8). Thus, we included both a measure of subjective
social status and of SES (education) and in our analyses.

In summary, this study aimed to investigate the mediating effects of four select
psychological resources on the association of social class (indexed by education and SSS)
with current health status (indexed by overall self-rated health and the number of chronic
conditions) in population-based samples in Japan and the U.S.. We hypothesized that self-
esteem and sense of control would be more strongly evident as mediators among Americans
than Japanese respondents. No specific hypotheses guided our investigation for the other
two mediators (neuroticism and optimism). We were also interested in whether mediation
effects would vary by gender, but had no a priori hypotheses about such effects.

Method
Samples

The data for these analyses were generated from two large-scale cross-sectional studies, one
conducted in the U.S. and the other conducted in Japan. The U.S. sample was from the
second wave of the Midlife in the United States (MIDUS) survey, conducted in 2004–2005.
MIDUS was representative random-digit-dial sample of non-institutionalized, English-
speaking adults, selected from working telephone banks in the 48 contiguous states in the
U.S.. We included 1805 adults (818 men and 987 women; age range = 34 to 84 years) from
the total MIDUS second wave sample. Japanese samples were from the Midlife in Japan
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(MIDJA) survey, conducted in 2008–2010. MIDJA data were collected from the total of
1027 adults (505 men and 522 women; age range = 30 to 79 years) from Japan’s 23 wards of
Tokyo. All Japanese and the U.S. respondents completed a self-administered questionnaire.
Table 1 (for the U.S.) and Table 2 (for Japan) show the demographic characteristics of two
linked samples.

Measures
Measures were selected from extensive surveys that were carried out with both samples. As
described in detail below, we focused on education (to index SES), SSS, health indicators,
and selected psychological resources.

SES as indexed by education—Education was assessed by asking for the highest grade
of school completed. The twelve MIDUS categorical response options were as follows: no
school/some grade school, eighth grade/junior high school, some high school, general
educational development (GED), graduated from high school, 1–2 years college, 3 years of
college, graduated 2 years college, graduated 4 or 5 years college, some graduate school,
master’s degree, doctor degree or other professional degree. The eight MIDJA categorical
response options were as follows: 9th junior high school, some high school, graduated from
high school, vocational high school, graduated 2 years college, some college, bachelors
degree, masters or doctor degree. In order to make the education data from both surveys
comparable, we assigned the following number of years of schooling to each category: no
school/some grade school=6, eighth grade/junior high school=8, 9th junior high school=9,
some high school=10, GED and graduated from high school=12, 1–2 years college=13, 3
years of college and some college=15, graduated 2 years college and vocational school =14,
graduated 4 or 5 years college=16, some graduate school=17, masters degree, doctor degree
or other professional degree=18.

Subjective social status (SSS—SSS was assessed using a measure developed by Adler,
Epel, Castellazzo, & Ickovics (26) with a picture of a ladder with ten rungs. The respondents
were asked, “Think of this ladder as representing where people stand in their communities.
People define community in different ways; please define it in whatever way is most
meaningful to you. At the top of the ladder are the people who have the highest standing in
their community. At the bottom are the people who have the lowest standing in their
community. Where would you place yourself on this ladder? Please check the box next to
the rung on the ladder where you think you stand at this time in your life, relative to other
people in the community with which you most identify.”

Self-rated health and the number of chronic conditions—For self-rated health,
respondents rated their health on a scale from 0 to 10, where 0 was the worst possible health
and 10 was the best possible health. The number of chronic conditions was scored on the
basis of whether the respondents reported having experienced or been treated for any of 31
possible chronic health problems during the previous 12 months. Examples of these
conditions are asthma, tuberculosis, diabetes or high blood sugar, ulcers, migraine
headaches, and thyroid disease.

Psychological resources—The selected measures of psychological resources were self-
esteem, sense of control, optimism, and neuroticism. Self-esteem was measured by using a
scale consisting of seven items taken from the Rosenberg’s self-esteem scales (17)(e.g., “I
am able to do things as well as most people”). A response to each item was scored on a
seven-point scale ranging from 1 (agree strongly) to 7 (disagree strongly). In this study
sample, the internal consistency reliability of the scale (Cronbach’s alpha) for men and
women was: 76 and .76, respectively, in the U.S.; 63 and .69, respectively, in Japan.
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Sense of control was measured with a sum of two scales(which past studies have shown to
strongly correlate with each other (36)): a four-item personal mastery scale (e.g., “I can do
just about anything I really set my mind to”) and an eight-item perceived constraints
scale(reverse-coded) (e.g., “There is little I can do to change the important things in my
life”)(27). For each scale, a seven-point response option for each item ranged from 1 (agree
strongly) to 7 (disagree strongly).The reliability and validity for the U.S. version of the
combined scale were demonstrated in previous studies, with Cronbach’s alpha coefficient
of .85 (36). In this study sample, the internal consistency reliability of the combined scale
for men and women were as follows: .87 and .87, respectively, in the U.S.; .80 and .82,
respectively, in Japan.

Neuroticism was measured by a scale consisting of four items (moody, worrying, nervous,
[not] calm) that were concordant to the neuroticism construct of the Big Five personality
attributes (28), with a four-point response option ranging from 1 (not at all) to 4 (a lot). In
past research, Lachman and Weaver (37) showed that the internal consistency reliability
(Cronbach’s alpha) of this scale was .75 in the U.S.. In this study sample, the internal
reliabilities of the scale for men and women was as follows: .71 and .76, respectively, in the
U.S.; .49 and .53, respectively, in Japan.

Optimism was measured by a three-item scale (e.g., “I'm always optimistic about my
future”)(20), with a five-point response option ranging from 1 (disagree a lot) to 4 (agree a
lot). These three items comprised a subset of the longer eight-item version of the commonly
used Life Orientation Test (LOT) (38). Because of space constraints on the questionnaire in
MIDJA study, the longer version was not used. The internal consistency reliability
(Cronbach’s alpha was .82)and construct discriminant validity of the eight item LOT scale
were reported to be acceptable in past research with U.S. samples (38). Due to space
constraints, the MIDJA survey only allowed for three LOT items, resulting in less good
internal consistency. The internal consistency of the three-item scale used in the present
analysis for men and women was as follows: .67 and .70, respectively, in the U.S.; .57 and .
60, respectively, in Japan.

Unfortunately, for the neuroticism and optimism scales, the internal consistency reliability
was moderate or low, particularly in the sample in Japan. For neuroticism, a further
investigation of the inter-item and item-total correlations for these scales revealed that the
one positively-worded item (“calm”) of the neuroticism scale behaved differently in the
sample in Japan. Cronbach’s alpha coefficients for men and women remained similar (.72
and .76, respectively) in the U.S., but increased (.62 and .62., respectively) in Japan, for a
three-item neuroticism scale after excluding this item. For the optimism scale, the inter-item
correlations were only modest among the items (r=.26–.49) in the sample in Japan. None of
possible two-item scales showed better internal consistency reliability than the three-item
scale.

Statistical analysis
Mediation analyses were used to estimate the associations among social class, psychological
resources and health outcomes. In particular, we tested whether psychological resources
would mediate the associations between social class indicators and health outcomes using
the multiple mediation analysis procedure (29, 30) in Japan and the U.S., examined
separately by gender in each country. The multiple mediation analysis strategy requires that
researchers make distinctions between various effects and their corresponding parameters.
Figure 1 presents a graphic representation of the model with four mediators (M1 though
M4). Preacher and Hayes (30) explained that the total effect (path c) of the independent
variable (X) on the dependent variable (Y) is composed of the direct effect (c') of X on Y
and the total indirect effects (c-c’) of X on Y through putative mediators. The total indirect
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effect for a model including the mediators is simply the sum of the specific indirect effects.
That is, f=c-c’=a1b1+ a2b2+ a3b3+ a4b4(i=1,2,3,4), where ai is a path coefficient from X on
Miand bi is one from Mi on Y. Education and SSS were entered as the independent
variables; sense of control, self-esteem, optimism, and neuroticism were entered as the
meditational variables; self-rated health and number of chronic conditions were the
dependent variables. We adjusted for age and marital status as covariates. A SPSS macro
was used to conduct the multiple mediation analysis, with a bootstrap technique to estimate
standard errors (SEs) for the path coefficients (30). We applied 5000 bootstrap samplings to
obtain stable estimates. A significant association between X and Y is often seen as one of
requirements of identifying a mediation effect. However, MacKinnon, Lockwood (31) have
argued that, while a significant product of ai and bi is necessary for identifying a mediation
effect, a significant association between X and Y is not always necessary, particularly when
the direct and mediation paths have opposite signs and may cancel each other out. Thus, in
the present study, we tested a mediation effect even when an association between social
class and health (c) was not significant.

Considering the moderate or low reliability of the neuroticism and optimism scales, we
further performed two sensitivity analyses using different scaling of these constructs. First,
we reran the same mediation analysis using a three-item scale of neuroticism excluding an
item asking “calm.” Second, we conducted the same mediation analysis using each item
score of the three-item optimism scale separately.

Results
Sample characteristics

The demographic, psychological and average health characteristics of the sample in Japan
and the U.S. are shown in Table 1 and 2, respectively. Because of missing responses,
mediation analyses using education were conducted among 800 men and 951 women in the
U.S.. Similarly, mediation analyses using SSS were conducted among 794 men and 935
women in the U.S.. Mediation analyses using education were conducted for 482 men and
506 women in Japan, and mediation analyses using SSS were conducted among 469 men
and 487 women in Japan. Although neuroticism was comparable between Japan and the
U.S., U.S. respondents on average reported being older, with more years of education,
having better self-rated health, and more chronic conditions than did their counterparts in
Japan. They also reported higher scores on sense of control, self-esteem, and optimism than
adults in Japan.

Total effects of social class on health
For the total effect (c coefficient), education was significantly and positively correlated with
self-rated health and negatively associated with the number of chronic conditions among
both men and women in the U.S. (Table 3). SSS also significantly and positively correlated
with was self-rated health among both men and women in the U.S.. SSS significantly and
negatively correlated with number of chronic conditions among women, but not men, in the
U.S.. In contrast, education did not correlate significantly with self-rated health or the
number of chronic conditions among men or women in Japan (Table 4). SSS was
significantly and positively correlated with self-rated health for both men and women in
Japan. In addition, SSS was significantly and negatively correlated with chronic conditions
men but not women in Japan.

Mediation effects of psychological resources
Most total mediation effects of the four psychological resources on the associations between
social class and health status were significant and in the expected direction for both men and
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women in Japan and the U.S. (Table 3 and 4). One exception was that the total mediation
effect was not significant for the association between education and the number of chronic
conditions among women in Japan.

Focusing on more specific mediation effects, self-esteem significantly mediated the
association of education and SSS with self-rated health among both men and women in the
U.S. Its mediation effect was also significant for the association between education and the
number of chronic conditions among women in the U.S. and for the association between
SSS and the number of chronic conditions among both men and women in the U.S.. Self-
esteem significantly mediated the association of education and SSS with self-rated health
among men in Japan. Sense of control significantly mediated the association of education
and SSS with self-rated health among men and women in the U.S. and among both men and
women in Japan. However, sense of control did not significantly mediate the association
between education or SSS and the number of chronic conditions among men or women in
either country. Optimism significantly mediated the association of education and SSS with
self-rated health, and mediated the association of SSS with the number of chronic conditions
among women in both countries.

Neuroticism significantly mediated the association of education and SSS with self-rated
health and the number of chronic conditions among both men and women in the U.S. (Table
3) and among men in Japan (Table 4). The mediation coefficients were positive and negative
for self-rated health and the number of chronic conditions, respectively. Neuroticism also
significantly mediated the association of SSS with self-rated health and number of chronic
conditions among women in Japan. The positive coefficient for the mediation effects of
neuroticism for self-rated health (and also the negative one for the number of chronic
conditions) was a product of the negative correlation coefficient for the path from social
class to neuroticism and the negative correlation coefficient for the path from neuroticism to
self-rated health (or the positive one for the path from neuroticism to number of chronic
conditions). Thus, all significant associations were in the expected directions.

In general, the observed mediation effects of the psychosocial resources were stronger for
self-rated health than for chronic conditions, with some exceptions: mediations of
neuroticism and optimism for education and SSS among men and women in both countries,
and that of self-esteem among women in Japan.

Direct effects of social class on health
After adjusting for mediations, the direct effects of social class on health status were smaller
than the total effects. The direct effect coefficients were reduced substantially in the U.S. (by
36–73%) and in Japan (by 2–56%) of the total coefficients, with the two exceptions of the
association of SSS with chronic conditions among men in the U.S. and the association of
education with chronic conditions among men in Japan.

Sensitivity analyses
Using the three-item scale of neuroticism excluding an item of “calm” did not change the
results of these mediation analyses (data available upon request). Neuroticism significantly
mediated the association of SSS with self-rated health and the number of chronic conditions
among both men and women in the U.S. and Japan. Its mediation effect was also significant
for the association between education with self-rated health and the number of chronic
conditions only among both men and women in the U.S. In contrast, the mediation effects
were found to be inconsistent among the items of optimism (data available upon
request).The item 1 (“In uncertain times, I usually expect the best”) significantly mediated
paths between SSS and self-rated health/number of chronic conditions among women and a
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few paths among men in the U.S., but did not mediate any path among men or women in
Japan. The item 2 “I'm always optimistic about my future”) significantly mediated all paths
from education/SSS to self-rated health/number of chronic conditions among men in Japan
and among men and women in the U.S. The item 3 (“I expect more good things to happen to
me than bad”) mediated all paths from education/SSS to self-rated health/ number of chronic
conditions only among women in Japan and the U.S.

Discussion
Overall, each of the psychological resources mediated the associations between social class
and health for at least some of the groups examined, but the specific pattern of the mediation
varied. In terms of our key predictions, we found the expected cultural difference in
mediation effects for self-esteem, but not for sense of control. As predicted, self-esteem
proved to be a significant mediator of the associations of education and SSS with self-rated
health and chronic conditions among both men and women in the U.S., with the one
exception of the link between education and chronic conditions among men. Such mediation
was largely absent in the Japanese findings, where only an effect between SSS and self-rated
health was evident among men. These findings are consistent with previous results
suggesting that self-esteem accounts for the relationship between education and self-rated
health in the U.S. (9). In the U.S., higher education may increase people’s self-esteem,
which in turn, may predict better health. A possible explanation is that education may be
more strongly associated with self-esteem in the U.S. than Japan because individuals are
encouraged to increase their self-esteem at school, whereas schools in Japan are more likely
to foster self-criticism (23). Self-esteem may thus be a culture-specific mediator between
social class and health. Further cross-culture comparisons are needed to test whether the
mediating role of self-esteem on the association between social class and health varies by
different education policies. Furthermore, the cross-sectional nature of the study limits the
interpretation of the direction of causality. For instance, self-esteem may increase the
chances of succeeding in entry to college, or success in studies. It is also possible that better
health may lead to higher education and self-esteem. The possibility of other causal
pathways also may be considered in other psychological resources such as sense of control,
neuroticism, and optimism. A crucial concern is whether the psychological resources were
developed or possibly influenced by education. If it is a case, the findings may indicate that
psychological resources are a common predisposing factor for having less education and
poor health.

Although we hypothesized that sense of control would be a significant mediator primarily in
the U.S., sense of control significantly mediated the association between education and SSS
and self-rated health in both countries, with a similar pattern among both men and women.
These results are consistent with previous research in the U.S. on the mediation effects of
sense of control in the link between SES and mortality (10) and heart disease(11).

Neuroticism significantly mediated the association between both the education and SSS and
both self-rated health and chronic conditions among men and women in the U.S. and among
men in Japan. A similar pattern was observed for women in Japan, but only for SSS. The
findings were replicated when a three-item scale of neuroticism with greater internal
consistency reliability was used. These findings are consistent with previous work showing
that neuroticism accounted for the relationship between education and self-rated health in
among women in the U.S. (9). Our results suggest that in general neuroticism is a common
mediator between social class and health in both countries and both genders. However, we
did not observe a significant mediation effect of neuroticism on the association between
education and both self-rated health and number of chronic conditions among women in
Japan.
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When the three-item scale was used, optimism significantly mediated the association of
education and SSS with self-rated health, as well as the association between SSS and
number of chronic conditions in Japan and the U.S., but only among women. Previous
studies showed that optimism/pessimism mediated the association between SES and health
(9) or feelings of stress (21) in combined samples of men and women in the U.S.. Optimism/
pessimism was associated with health among women in Japan (32). However, little research
has been done on the gender difference in the association between social class and optimism,
or optimism and health. One study reported that the association between optimism and
psychological distress was stronger for women than for men (33). Another reported that
optimism was associated with support from a partner which is known to be associated with
health among women who are more relationship-oriented (34). The latter may partially
explain a greater association between optimism and health among women. When each item
of the optimism items was used separately for the analysis, the item 3 about expecting more
good things showed a similar pattern to that resulting from running the analyses with the
three item scale. However, the item 2 about optimism about the future showed a pattern
similar to that observed for neuroticism. The item 1 about expecting the best showed a
limited mediating pattern which was only clearly seen among women in the U.S.. These
aspects of optimism may have a different function in mediating the association between
social class and health in the two countries. Further research is needed to replicate these
patterns with an established multidimensional scale.

Overall, the selected psychological resources were found to mediate certain parts of the
association between social class (education and SSS) and health. Neuroticism and sense of
control both tended to have similar influences on the health outcomes in Japan and U.S.,
whereas self-esteem was a stronger mediator in the U.S., and optimism was a more effective
mediator for women.

Several limitations should be noted. First, the sampling frame work was different between
the two countries. In the U.S., sampling was based on the 48 contiguous states. In the
Japanese sample, individuals from Tokyo’s 23 wards were contacted. These differentials
may be part of the obtained effects. Also non-respondents may bias the findings; for
instance, people in a low SES group with health problems were less likely to participate in
the study. Second, using an early-life indicator of social class, such as parental SES, may
help clarify these results. Longitudinal studies will also help clarify the causal pathways
linking social class, psychological resources, and health. Finally, unmeasured confounding
variables, such as childhood adversities and genetic dispositions, may interplay in the
association among social class, psychological resources, and health (35).
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Figure 1.
Illustration of a multiple mediation model
X: Predictor (social class)
Y: Outcome (health status)
M1-M4: Mediators (psychological resources)
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