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Purpose: Few studies have examined together the psychosocial mediators of how life-course and late-life socioeconomic status (SES)
influence late-life health. This study explored psychosocial mediators of influences of not only life-course but also late-life financial
strain on late-life health in Japan, using a cross-sectional survey. It was hypothesized that: 1) both life-course and late-life financial
strain will influence late-life health through common mediators, and 2) such mediating influences will be large on health indicators
strongly related to psychosocial resources, such as depressive tendencies and self-rated health.
Methods: The participants (N = 739) were aged 65 years and older and lived in metropolitan Tokyo, Japan. Life-course financial
strain was measured retrospectively by the number of financially strenuous experiences over the participants’ life-courses. Possible
mediators included stressors (life-course and late-life major traumatic life events) and psychosocial resources (self-esteem, sense of
control, health literacy, social networks, and social support). Health indicators included multimorbidity, disabled activities of daily
living (ADL), depressive tendency, and poorer self-rated health.
Results: Having a sense of control mediated the significant influences of both life-course and late-life financial strain on disabled
ADL. Furthermore, self-esteem significantly mediated the influences of both life-course and late-life financial strain on depressive
tendencies and poorer self-rated health. All such mediating influences were significant at p < 0.05. Psychosocial resources did not
mediate significant influences of life-course and financial strain on multimorbidity.
Conclusion: The results support our hypotheses and make three main contributions on the mechanism through which SES influences
late-life health: 1) psychosocial resources mediate the effect of life-course SES on late-life health; 2) the influence differs depending on
health type; and 3) these results can generalize to older adults in not only Japan but also Western countries.
Keywords: accumulative effects model, multiple health indicators, multiple mediation, social class, self-concept

Introduction
Differences in certain health indicators, such as physical health, mental health, and mortality by socioeconomic status
(SES) have been observed among populations without the consideration of age group.1,2 Also, significant SES influences
on a wide range of health indicators have been found in empirical studies on older adults conducted in both Western3,4

and Eastern countries.5–8 In addition, studies have been conducted on the mediators of the links between SES and health
to explain the mechanisms underlying SES differences in health. The Stress Process Model9 and the Reserve Capacity
Model10 have been used as the theoretical models to explore the mediators. Both models commonly assert that two
factors are related to poorer health in people with lower SES: more exposure to stressors and lower levels of resources
required to prevent the negative influences of stressors. There have been accumulative studies, mainly in Western
countries, which have identified the mediators between SES and health, while participants were not limited to older
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adults. According to these studies; stressors, such as strains and life events;11–13 psychological resources, such as a sense
of control;12,14,15 optimism;15 and good health literacy16,17 were found to be effective mediators.

However, recently, although studies have established associations between life-course SES and adult health,18 only
a few studies have explored mediators of links between life-course SES and adult health. Pudrovska et al19 showed that
a sense of mastery mediated the links between financial strain in the life-course and health of older adults. Kan et al20

found that the association between childhood SES and Japanese adult health partially depends on the psychological
resources of mastery and a sense of coherence. Bosma et al21 showed that influences of the father’s occupation on self-
rated health were mediated by locus of control, neuroticism, and coping style. Lehman et al22,23 indicated that low
childhood SES was associated with harsh parenting, which in turn was related to poor metabolic functioning and
increased blood pressure in adults from the United States. These findings suggest that common psychosocial factors
mediate the influences of both current and life-course SES on adult health.

Whereas previous studies have examined such influences, some points remain to be resolved. First, existing
studies on mediators between current or life-course SES and health in adults aged 60 years and older, are scarce, and
primarily focus on a limited number of potential psychosocial mediators, such as, social relationships,7 mastery/sense
of control,19,24,25 and health literacy.26,27. Conflicting findings regarding whether the effect of SES differences on
health are reduced over time28 render it unclear whether results from populations under the age of 60 apply to older
adults. Second, although influences of both current and life-course SES on health may be mediated through common
psychosocial mediators, few studies have examined whether mediators of influences of current and life-course SES on
health are common in the same study. Third, only a handful of studies have examined whether mediating influences
of current or life-course SES on health differ by types of health indicators. For instance, a study shows that although
education and mental health are largely mediated through social resources, associations between education and
physical health are only partly mediated through these resources.29 Another study indicates that psychosocial factors
contribute to the explanation of socioeconomic inequalities in self-rated health.30 Additionally, it has been suggested
that self-rated health reflects a global assessment of health and incorporates perceptions of a range of physical,
mental, and social factors.31 Conversely, it has been indicated that adverse social circumstances facilitate biological
programs associated with higher risks of diseases in later-life.32 Accordingly, psychosocial factors could mediate the
influences of current or life-course SES on mental health and self-rated health.

Fourth, almost all studies have been conducted in Western countries, which exhibit individualistic tendencies. In
individualism, people are motivated primarily by their own preferences, needs, and rights.33 Conversely, it is widely
accepted that people in East Asia exhibit a more collectivistic culture, relative to those in Western countries.34 In
collectivism, individuals are motivated primarily by the norms and duties imposed by the collective population.33 Under
East Asia’s cultural conditions, through strong social cohesion, SES could exert a weaker effect on late-life health,
relative to that observed in Western countries. However, in East Asia, health differences by SES in not only the general
population,35 but also older adults, have been observed.8 Although the influence of SES on health in East Asia’s adults
has been shown in previous research, the applicability of theory and findings regarding the mediators provided in Western
countries, to the East Asia context remains unknown.

Accordingly, in this study, we examined psychosocial factors mediating the influences of both life-course and late-life
financial strain on late-life health in Japan. Based on the Stress Process Model, a wide range of psychosocial factors were
established as mediators: three types of factors—stressors, psychological resources, and social resources. Additionally,
multiple health indicators of physical and mental health were used. Consequently, we proposed the following hypoth-
eses: 1) Common psychosocial factors will mediate the influences of both late-life and life-course financial strain on late-
life health; and 2) such mediating influences will be large on health indicators strongly related to psychosocial resources,
such as depressive tendencies and self-rated health.

We selected Japan as the survey field for the following reasons. Japan is an East Asian country, exhibiting a more
collectivistic culture relative to Western countries. It is one of the countries in the world with the longest life expectancy at
birth for both males and females. The egalitarian characteristics of Japan could have possibly contributed to this ranking.36

We used financial strain as a possible proxy indicator of actual income in this study. Financial strain measures the
balance between income and the requirements of people and provides useful information in addition to income, as people
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with low incomes do not always report financial strain.4,37 Also, financial strain is likely to affect a wide range of health-
related indicators, such as self-rated health, physical function, hypertension, life satisfaction, and mortality, after
controlling for actual income.4,38 Further, including financial strain as a measure of financial conditions in childhood
is useful because it is difficult to collect actual childhood income information. Although it is a subjective measure,
participants can more easily identify experiences of financial strain than actual family income during childhood.39,40

Thus, financial strain is a useful construct that facilitates evaluating life-course SES at several points using the same
measure.

We relied on the accumulative effect model, which can describe the influences of life-course SES on later-life health,
considering two important points: (1) this model synthesizes elements from the stress process, cumulative disadvantage,
and life-course perspectives and emphasizes the accumulation of inequality over the life-course;41 and, (2) studies that
compared the effectiveness of models describing influences of life-course SES on health in older adults among several
models reported an advantage of the accumulative effective model.42,43

Materials and Methods
Analytic Framework
The analytic framework is shown in Figure 1. Psychosocial mediators included stressors (life-course and late-life major
traumatic life events), psychological resources (self-esteem, a sense of control, and health literacy), and social resources
(social networks and social support). a*c indicates indirect influences of life-course financial strain on late-life health
through mediators. b*c indicates indirect influences of late-life financial strain on late-life health through mediators.
Mediating influences of life-course and financial strain on late health were evaluated using health indicators in older
adults: multimorbidity, depressive tendencies, disabled activities daily living (ADL), depressive symptoms, and poor self-
rated health.

Participants
One thousand people aged 65 years or older from each of two cities (Sumida-City and Setagaya-City) in the Tokyo
metropolitan area were selected via systematic sampling, for a total of 2000 participants. The required sample size
differed by estimation methods. For the multiple regression model, applicable for continuous health indicators (multi-
morbidity in this study), we obtained a sample size of 135 as a result of calculation using G*power.44 To calculate the
required sample size for multiple logistic regression for the dummy health indicators (disabled ADL, depressive
tendencies, and poor self-rated health in this study) using G*Power, we needed additional information, such as the
coefficient of determination of the main predictor with other predictors, which is often unavailable in practice.45 As an

Mediators 
Traumatic life events
Psychological resources
Social resources

Confounding variables
Age
Gender 
Education
Marital status
Area

Late-life financial strains 

Late-life health
Multimorbidity
Disabled activities of daily living
Depressive tendency
Poor self-rated health

Life-course financial strains

a

b

c

Figure 1 Analytic framework.
Notes: a*c indicates indirect influences of life-course financial strain on late-life health through mediators. b*c indicates indirect influences of late-life financial strain on late-
life health through mediators.
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alternative, we calculated the required sample size by using a convenient method (Sample size = 10*(k/p); k, number of
independent variables; p, proportion for the outcome in the least categories) developed by Peduzzi et al.46 By entering
k = 14 and p = 9.6% into the above formula, we estimated 1458 to be the required sample size. The proportion for the
outcome in the lowest number of categories was obtained from the following data: According to National Life Survey in
2013,47 each rate of depressive tendency, ADL disability, and poor self-rated health, used as outcome health indicators in
this study, was 9.6%, 12.5%, and 24.1%, respectively. As 9.6% of depressive tendency was induced in the largest sample
size, we used this value to calculate the sample size. Furthermore, a sample size with 500 and above yielded statistics for
logistic regression, which represented the parameters in the targeted population.48 To obtain a sample size of 1000 which
was the approximate intermediate size between two calculations, we decided upon a sample size of 2000 (expecting
a response rate of 50%).

The two cities were selected as locations for the survey to ensure the sample included participants with a wide range
of SES-related factors, including income and educational attainment. The average annual income per taxpayer in 2014
was 3.60 million Yen in Sumida-City and 5.36 million Yen in Setagaya-City, and the proportion of university graduates
in 2010 was 16.6% and 25.3%, respectively.49 Face-to-face interviews were conducted with each participant at home in
March 2016. To increase participation rates, we re-visited those who could not be interviewed because of temporary
unavailability or they had no time to be interviewed during at least three interviewer visits. A total of 761 participants
ultimately completed the survey, for an overall participation rate of 38.1%. Non-participation reasons included refusal
(41.3%), absence (13.3%), poor health (3.4%), relocation (2.4%), death (0.6%), and other (0.9%). The final number of
participants included in the analysis was 739 after those with a high possibility of cognitive impairment were excluded.
Cognitive impairment was measured using the Short Portable Mental Status Questionnaire,50 modified to exclude the
“name of this place” item because it duplicated the “your street address” item, since interviews took place at home for
nearly all participants. Using the original item cut-offs,51 we excluded those with more than three errors based on their
answers to the Short Portable Mental Status Questionnaire.

Measurements
Life-Course and Late-Life Financial Strain
Life-course financial strain was evaluated using a retrospective method that applied life-course benchmark periods: <18
years (childhood), 18–35 years (young adults), and 35–50 years (middle age). Items that evaluated financial strain were
developed by Kahn and Pearlin.42 The validity of retrospective self-reported financial strain has been confirmed by Kahn
and Pearlin42 and others43,52 who found that factors defined by retrospective self-reported financial strain over a lifetime
have a significant influence on adults’ health. Financial strain in the period younger than 18 years old was evaluated by
asking participants: “Did your family have trouble covering expenditures for necessities, such as food, clothes, and
housing?” Choices of answers included “a lot of trouble,” “some trouble,” “a little trouble,” and “no trouble.” For the
groups aged 18–35 and 35–50 years old, we changed “your family,” in the question, to “you.” When the data were finally
analyzed, participants who chose “a lot of trouble” or “some trouble” were defined as the group with exposure to
financial strain, and participants who chose “a little trouble” or “no trouble” were defined as the group without exposure
to financial strain. Therefore, the accumulation indicator reflected the frequency of exposure to financial strain over the
life-course, regardless of the age periods in which participants were exposed to financial strain. The maximum score was
three and the minimum was zero. The level of current financial strain in late-life was measured by asking “How do you
rate your family’s household finances at the present time?” Choices of answers included “very difficult” (4), “somewhat
difficult” (3), “neither” (2), “a little difficult” (1), and “absolutely not difficult” (0), using a 5-point scale.

Stressors
Life-Course Major Traumatic Life Events
This was created using two scales. Both were for the number of major traumatic life events participants experienced; one for
before the age of 18, and the other before the age of 65. The number of major traumatic life events before the age of 18 was
measured using a five-item scale: repeating the same year at a school, getting into trouble with the police, being physically
abused by parents, dealing with a parent’s drug or alcohol addiction which badly affected the family, and maltreatment and
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bullying in school. The first four items came from a psychological and lifestyle questionnaire from the 2006–2020 Health and
Retirement Study.53 The fifth item, “Maltreatment and bullying in school,” was added because a study indicated that this event
strongly influenced an adult’s well-being.54 Participants provided the age period when they experienced each life event: <6
years, 6–11 years, or 12–18 years. Those who experienced the same life events multiple times were asked to choose the nearest
age period when they were exposed to the event.

The number of lifetime major traumatic life events before the age of 65 included the following five items: losing
a child, dealing with the drug or alcohol addiction of family members, being physically abused, experiencing a life-
threatening accident, and family members facing a life-threatening accident. This also came from the psychological and
lifestyle questionnaire in the 2006–2020 Health and Retirement Study.53 Participants indicated whether they experienced
each life-course major traumatic life events and the age periods during which they experienced them; <6 years, 6–11
years, 12–17 years, 18–30 years, and 31–64 years. Those who experienced the same traumatic life events multiple times
were asked to choose the nearest age period in which they experience them. Although the original scale was composed of
seven items, we deleted two items: “encountering a natural disaster” and “using weapons or getting injured in war.” This
was done because of the low possibility of these events being caused by financial strain. This measure was scored by
calculating a simple sum of both the number of traumatic life events before the age of 18 years and the number of major
traumatic life events before the age of 65 years. However, both scales included two similar events: “being physically
abused by parents” and “dealing with a parent’s drug or alcohol addiction which negatively impacted the family.” We did
not count participants who experienced both traumatic events before the age of 18 years in the second scale to avoid
double counting.

Late-Life Major Traumatic Life Events
This was measured by using the same five items of the second scale which was used to measure major traumatic life
events before the age of 65 years.

Psychosocial Resources
We used three psychological indicators (self-esteem, a sense of control, and health literacy) and two social indicators
(social networks and social support).

Self-Esteem
This was measured by a seven-item scale extracted from Rosenberg’s self-esteem scales used in the Survey of Midlife
Development in Japan (MIDJA).55 Responses were scored on a 7-point scale ranging from 1 (agree strongly) to 7
(disagree strongly). The internal consistency reliability of the scale in this study (Cronbach’s alpha) was 0.485.
Recognizing that this scale did not show high reliability, we interpreted our results with caution.

A Sense of Control
This was measured using the sum of two scales from the Survey of MIDJA.55 Each scale scored items on a 7-point scale
that ranged from 1 (agree strongly) to 7 (disagree strongly). In this study, the internal consistency reliability of the
combined scale was 0.750.

Health Literacy
We used a health literacy scale by Ishikawa, et al56 for this study. All items were scored on a 5-point Likert scale from 1
(totally disagree) to 5 (strongly agree), and the scores were summed to obtain a total score. The internal consistency
reliability of the combined scale was 0.942.

Social Networks
These were measured by summing the frequency of contact with people/organizations in two categories: friends/
neighbors and community organizations. Response choices included “more than or equal to two times a week,”
“approximately once a week,” “two or three times a month,” “approximately once a month,” “less than once
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a month,” and “almost no contact” for each type of social network. The midpoint of each choice (10, 4, 2.5, 1, 0.5, and 0,
respectively) was assigned to each category to quantify the responses.

Social Support
This measure was based on the perceived availability of four types of social support: instrumental, emotional, informa-
tional, and companionship. Participants who could receive either of the four support types were assigned a score of 1 and
those who could not, scored zero, and the scores were summed for a total score.

Health Outcomes
Health indicators included multimorbidity, disabled ADL, depressive tendency, and self-rated health.

Multimorbidity
This was measured by the existence of serious and chronic illnesses,57 such as cancer, diabetes, heart failure, hyperten-
sion, and stroke. Multimorbidity indices comprised the total number of serious and chronic illnesses participants had
during the survey.

Disabled ADL
This was measured by five activities, such as taking a bath and putting on/taking off clothes for which aid was either required
or not required. Responses were scored on a 4-point scale from “can do without difficulty” to “require total assistance.”
Participants with one or more items rated below the “can do without difficulty” response were categorized as disabled ADL.

Depressive Tendency
This was measured with the Japanese version of the Geriatric Depression Scale.58–60 Participants with more than five
points were defined as having a depressive tendency.

Poorer Self-Rated Health
This was measured by the question “In general, how would you rate your health today?” Response choices were
“excellent,” “very good,” “good,” “fair” and “poor.” Participants who selected “fair” or “poor” were categorized as
having poorer self-rated health.

Confounding Variables
Demographic Variables
These included age, sex (1 = male, 0 = female), marital status (1 = having a spouse, 0 = not having a spouse), and city of
residence (1 = city with high SES residents, 0 = city with low SES residents).

Educational Attainment
This was measured by asking participants to indicate their highest academic qualification from the following list: “junior
high school graduate,” “high school graduate,” “vocational school graduate,” “junior college graduate,” “university
graduate” or “university post-graduate.” The corresponding number of years of education according to the Japanese
educational system, 9, 12, 13, 14, 16, and 18, respectively, were assigned to each category to quantify the responses. We
performed a preliminary analysis to examine whether the relationships between educational attainment and the three
health behaviors were linear. The results indicated almost linear relationships.

Participants who completed at least 70% of the items for each scale were included in the analyses by substituting the
participants’ mean of the completed scale items for the missing values. Shrive et al61 and Siddiqui62 suggested that this is
the desirable method for inputting both random and non-random missing items in psychometric scale constructions.

Statistical Analysis
Mplus version 8.163 was used for data analyses. Multiple mediation analysis, proposed by Preacher and Hayes,64 was
used to estimate total and specific indirect effects in a multiple-factor model. All variables in the model were
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standardized to compare the indirect effect sizes produced by each mediator. Bootstrapping was used to estimate the total
and specific indirect effects of the mediators. Point estimates and 95% confidence intervals were determined according to
the null hypothesis. A full information maximum likelihood approach to handling missing data was employed in the
analysis.63 Overall model fit was assessed using root mean square error of approximation (RMSEA) and comparative fit
index (CFI). For good model fit, the most widely used cut-offs for RMSEA include values less than 0.05 or 0.06 that
suggest good fit, and values between 0.05 and 0.10, that suggest acceptable fit. Furthermore, CFI values above 0.95 are
commonly considered to suggest good fit, and values between 0.90 and 0.95 are considered acceptable.65

Ethical Considerations
The study complied with the guidelines of the Declaration of Helsinki. All procedures were approved by the research
ethics board at J. F. Oberlin University (Approval Number:15040). A letter of invitation that explained the aims and
content of the entire study project, including the present study, was provided to each potential participant; only those who
verbally consented to participate were interviewed. Data collection procedures and storage management were followed to
ensure confidentiality. Participation was entirely voluntary, and confidentiality was fully guaranteed.

Results
Participant Characteristics
Table 1 displays the distribution of participants’ health, life-course, late-life financial strain, and other measures. The
participants’ mean age was 74.9 years, and women accounted for 55.2% of the total sample. The average number of
multimorbidity was 1.3. Rates of disabled ADL, depressive tendency, and poorer self-rated health were 6.5%, 24.3%, and
15.2%, respectively. Rates for each category of financial strain over the life-course were 71.0% for zero, 16.3% for one,
8.2% for two, and 4.5% for three. Regarding late-life major traumatic life events, as the average number of the
experiences was very small (0.04), this variable was deleted from the analytic model which explored mediators between
late-life financial strain and late-life health.

Multiple Mediation Analysis
Table 2 shows the results of the multiple mediation analyses on the relationships between life-course and late-life
financial strain and four health indicators. Based on values for RMSEA and CFI as model fit indices, the model fit for
each of the four indicators was acceptable.

For a psychosocial factor to be regarded as a mediator, the following paths all needed to be statistically significant:
from financial strain to the psychological factor; from the psychological factor to health; and from financial strain to
health via the psychological factor (indirect influence). Based on these criteria, self-esteem and a sense of control were
significant mediators of the influences of both late-life and life-course financial strain on depressive tendency (p < 0.05).
In addition, a sense of control significantly mediated the influences of both late-life and life-course financial strain on
disabled ADL (p < 0.05), and self-esteem significantly mediated the influences of both late-life and life-course financial
strain on poorer self-rated health. Meanwhile, social networks significantly mediated the influence of late-life financial
strain on disabled ADL and poorer self-rated health. No psychosocial factors significantly mediated the influences of life-
course and late-life financial strain on multimorbidity.

Health literacy and social support were significantly influenced by late-life financial strain but did not significantly
influence any of the four health indicators. Finally, major traumatic life events were not significantly influenced by life-
course financial strain.

Discussion
Previous studies that partly included older adults have focused on only limited types of mediators between life-course
SES and late-life health. According to them, psychological resources, such as mastery,19,20 a sense of control,20,21

hostility, and hopelessness66 were significantly effective as mediators. This study examined how levels of psychological
and social factors mediate the links not only between late-life financial strain but also life-course financial strain and late-
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life health. Consequently, we found that psychological resources, such as self-esteem and a sense of control significantly
(1) mediated the links between life-course financial strain and disabled ADL, depressive tendency, or poorer self-rated
health, and (2) mediated the links between late-life financial strain and depressive tendency, or poorer self-rated health.
These results suggest that psychological resources have a mediating influence between life-course SES and late-life
health. Our hypothesis (1), induced from the theory and findings in the context of Western countries, was supported in
this study for Japanese older adults. Regarding hypothesis (2), that mediating influences will be large on health indicators
strongly related to psychosocial resources, such as depressive tendency and self-rated health, it was found that
psychological resources significantly mediated the influences of financial strain on both depressive tendency and poorer
self-rated health, but not on multimorbidity. Thus, hypothesis (2) is supported. This study also showed that psychological
resources significantly mediated the influences of financial strain on disabled ADL. According to review articles,67,68 risk
factors of ADL decline include social relations and depression related to psychosocial factors. In line with previous
studies’ findings that psychosocial resources strongly influence ADL, the results in this study support hypothesis (2).

Health literacy, which was included in psychological resources in this study, was significantly influenced by late-life
financial strain. However, it did not influence any of the four health indicators and thus does not work as a mediator. In
a review article, health literacy partially mediated the effect that SES exerts on health status and on several health-related
outcomes with participants that were not just limited to older adults.69 In this study, health literacy significantly
influenced health indicators on disabled ADL, depressive tendency, and poorer self-rated health before controlling self-
esteem and a sense of control although these results have not been depicted in the “Results” section. Few previous studies

Table 1 Distribution of Participant Health, Late-Life and Life-Course Financial Strain, and Control Variables

Variables Missing Values (%) Category/Characteristic Values Distribution a, b

[Health]
Multimorbidity 0.3 Number of comorbidities (mean±SD) 1.30±1.34

Disabled activities of daily living 0.0 Rate of disability (%) 6.5

Depressive tendency 0.1 Rate of depressive tendency (%) 24.3
Self-rated health 1.9 Rate of “fair” or “poor” responses (%) 15.2

[Financial strain]

Frequency of financial strain experiences before age 65 3.0 Zero (%) 71.0
One 16.3

Two 8.2
Three 4.5

Late-life financial strain 2.6 Score (mean±SD) 2.15±1.08

[Stressors]
Life-course major traumatic life events before age 65 0.0 The number of experiences (mean±SD) 0.26±0.61

Late-life major traumatic life events 0.0 The number of experiences (mean±SD) 0.04±0.22

[Psychological resources]
Self-esteem 0.7 Score (mean±SD) 33.0±4.64

A sense of control 0.5 Score (mean±SD) 58.4±8.57

Health literacy 0.0 Score (mean±SD) 17.8±4.33
[Social resources]

Social networks 1.9 Total frequency per month (mean±SD) 4.39±5.09

Social support 0.5 Kinds of perceived support (mean±SD) 3.44±0.90
[Control variables]

Age 0.0 Years of age (mean±SD) 74.9±6.85

Sex 0.0 Male (%) 44.8
Education 0.3 Years of education (mean±SD) 12.6±2.44

Marital status 0.0 Having a spouse (%) 63.2

Living area 0.0 Rate of area with higher SES (%) 51.7

Notes: a Figures were calculated before standardization. b Values were obtained only from participants who had no missing values for each variable.
Abbreviations: SD, standard deviation; SES, socioeconomic status.
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Table 2 Mediating Influences of Psychosocial Factors Between Financial Strain and Health

Health/Financial Strain/Psychosocial
Resources

Total
Effects

Direct Effects Indirect Effects

Financial Strain
→Psychosocial
Resources

Psychosocial
Resources
→Health

Point
Estimates

95% Confidence
Interval

Under
Limits

Upper
Limits

Multimorbidity

Life-course financial strain 0.118* 0.084 0.033 0.010 0.067

Life-course major traumatic life events a 0.042 0.214*** 0.009 −0.007 0.036

Self-esteem −0.127** −0.071 0.009 0.000 0.025
A sense of control −0.154** −0.079 0.012 0.000 0.031

Health literacy −0.053 0.035 −0.002 −0.012 0.001

Social networks 0.014 0.065 0.001 −0.004 0.011
Social support −0.071 −0.058 0.004 −0.001 0.018

Late-life financial strain 0.052 0.032 0.020 −0.002 0.045

Late-life major traumatic life eventsb b - - - - -
Self-esteem −0.183*** −0.071 0.013 0.000 0.032

A sense of control −0.144*** −0.079 0.011 0.000 0.029

Health literacy −0.061 0.035 −0.002 −0.012 0.001
Social networks −0.106** 0.065 −0.007 −0.021 0.000

Social support −0.089* −0.058 0.005 −0.001 0.018

Disabled activities of daily living

Life-course financial strain 0.054 0.013 0.041 −0.018 0.104

Life-course major traumatic life events a 0.052 0.104 0.005 −0.002 0.028

Self-esteem −0.123** −0.081 0.010 −0.007 0.039
A sense of control −0.147** −0.211** 0.031 0.008 0.068

Health literacy −0.061 −0.098 0.006 −0.002 0.027

Social networks 0.018 −0.360*** −0.007 −0.045 0.023
Social support −0.068 0.079 −0.005 −0.028 0.002

Late-life financial strain 0.137 0.046 0.091 0.039 0.158

Late-life major traumatic life events b - - - - -
Self-esteem −0.188*** −0.081 0.015 −0.013 0.052

A sense of control −0.163*** −0.211** 0.034 0.012 0.074
Health literacy −0.092* −0.098 0.009 0.000 0.029

Social networks −0.110** −0.360*** 0.040 0.012 0.082

Social support −0.091* 0.079 −0.007 −0.033 0.003
Depressive tendency

Life-course financial strain 0.187*** 0.102* 0.084 0.029 0.145

Life-course major traumatic life events a 0.052 0.015 0.002 −0.004 0.012
Self-esteem −0.123** −0.353*** 0.044 0.013 0.085

A sense of control −0.147** −0.231*** 0.034 0.010 0.072

Health literacy −0.061 −0.082 0.005 −0.001 0.021
Social networks 0.018 −0.038 −0.001 −0.013 0.003

Social support −0.068 −0.024 0.002 −0.003 0.013

(Continued)
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that investigate mediators of health literacy on SES health disparities consider influences of other psychological
resources.16 It is possible that the influence of health literacy as a mediator is explained by self-esteem and a sense of
control.

Social networks were significantly influenced by late-life financial strain but not by life-course financial strain. One study
found that social network size in late-life was influenced by occupational status, and not directly affected by father’s
occupational or educational status which indicated childhood SES.70 Social networks in late-life may be indirectly influenced
by life-course financial strain; thus, only through late-life financial strain, it is possible that influences of life-course financial
strain on late-life health could not be mediated through late-life social networks. In addition, this study found that social
support did not work as a significant mediator. In fact, we found no differences in health indicators by social support. However,
previous studies have found that social support influences the maintenance of some types of health indicators in older adults:
ADL,38 mental health,71 cognitive function,72 and self-rated health.73 As some studies empirically explore a sense of control74

and self-esteem75 as mediators between social support and health or well-being, we examined influences of social support on
health indicators before controlling for influences of a sense of control and self-esteem. As a result, we obtained results that
showed that social support significantly mediated between late-life financial strain and poorer self-rated health, although these

Table 2 (Continued).

Health/Financial Strain/Psychosocial
Resources

Total
Effects

Direct Effects Indirect Effects

Financial Strain
→Psychosocial
Resources

Psychosocial
Resources
→Health

Point
Estimates

95% Confidence
Interval

Under
Limits

Upper
Limits

Late-life financial strain 0.156** 0.038 0.118 0.066 0.175

Late-life major traumatic life events b - - - - -

Self-esteem −0.188*** −0.353*** 0.067 0.036 0.105

A sense of control −0.163*** −0.231*** 0.038 0.015 0.073
Health literacy −0.092* −0.082 0.008 0.000 0.024

Social networks −0.110** −0.038 0.004 −0.006 0.021

Social support −0.091* −0.024 0.002 −0.006 0.014
Poorer self-rated health

Life-course financial strain 0.118* 0.061 0.056 0.007 0.113

Life-course major traumatic life events a 0.052 0.173*** 0.009 −0.006 0.032
Self-esteem −0.123** −0.179** 0.022 0.005 0.055

A sense of control −0.147** −0.130 0.019 0.000 0.052

Health literacy −0.061 −0.055 0.003 −0.002 0.020
Social networks 0.018 −0.168* −0.003 −0.025 0.010

Social support −0.068 −0.086 0.006 −0.001 0.024

Late-life financial strain 0.151** 0.065 0.086 0.041 0.141

Late-life major traumatic life events b - - - - -

Self-esteem −0.188*** −0.179** 0.034 0.011 0.067

A sense of control −0.163*** −0.130 0.021 0.001 0.051
Health literacy −0.092* −0.055 0.005 −0.003 0.022

Social networks −0.110** −0.168* 0.018 0.002 0.047
Social support −0.091* −0.086 0.008 −0.001 0.026

Notes: a The major life events before the age of 65. b As the average number of experiences was small (0.04), this factor was deleted from the analytic model which
explored mediators between late-life financial strain and late-life health. Ordinary regression analysis was used for multimorbidity, and logistic regression analyses were used
for disabled activities daily living, depressive tendency, and poor self-rated health. All variables were standardized. The results shown are after controlling for age, sex,
educational attainments, marital status, and area. Fitness index for comorbidity: RMSEA = 0.057, CFI = 0.934; fitness index for disabled activities of daily living: RMSEA =
0.063, CFI = 0.928; fitness index for depressive tendency: RMSEA = 0.061, CFI = 0.941; fitness index for poorer self-rated health: RMSEA = 0.058, CFI = 0.942. Significance
levels: * p < 0.05, ** p < 0.01, *** p < 0.001.
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findings have not been depicted in the “Results” section. It is possible that the influence of social support as a mediator is
explained by self-esteem and a sense of control.

In this study, the reason for using major traumatic life events as stressors in the life-course of an individual, which
were ineffective mediators, is related to their insignificant influence on the effects of life-course financial strain on this
indicator. In a review article by Hatch and Dohrenwend,76 some studies indicate that the distribution of traumatic life
events differ by SES. However, Hatch and Dohrenwend76 asserted that it is puzzling that the prevalence of reported
traumatic and other stressful events over the life-course tend to be higher in younger adults than older adults, because
cumulative exposure should increase with longevity if other things are equal. According to Norris,77 there is one possible
explanation for this: problems related to an increasingly imperfect recall with increasing length of the recall period for
older participants. These problems of increasingly imperfect recall and attrition from the analytic sample, because of bad
health, may contribute to reduced differences in life events by life-course financial strain.

Some limitations of the study need to be considered when interpreting the results. First, the response rate of the
survey used by this study was low. Response rates of face-to-face interview surveys using 2002–2006 cumulative data of
the Japanese General Social Survey for people aged 20–89 years across Japan were provided by city size and age
categories.78 This report indicates that the response rate in people aged 65–89 years living in Tokyo was 45.3%. The
response rate of this survey, which was conducted in 2016, does not seem low.

Second, we were unable to explore the causal links between financial strain, especially late-life financial strain and
health, because we examined only cross-sectional data. Poorer health could influence financial strain by reducing labor
wages and increasing medical expenses. Furthermore, although life-course financial strain did not influence major
traumatic life events in this study, financial strain caused by major traumatic life events influenced health, possibly
showing reverse causation. Therefore, an analysis of longitudinal data to determine causal links between financial strain
and health is required. Third, recall bias associated with aggregate self-report measures can lead to under- or over-
estimates of associations.79 Longitudinal studies that track the same participants from childhood to old age are required to
examine the influence of life-course SES on later-life health. This approach would allow us to identify causal links
between life-course SES and later-life health and would prevent recall bias, which is a concern in retrospective studies of
life-course SES.

Conclusions
This study explored psychosocial factors mediating the influences of not only life-course but also late-life financial strain
on late-life health in Japan, using a cross-sectional survey. Results showed that two psychological resources (self-esteem
and a sense of control) significantly mediated the links between life-course/late-life financial strain and disabled ADL,
depressive tendency, or poorer self-rated health. Psychosocial resources did not work as mediators between financial
strain and multimorbidity. Thus, hypotheses (1) and (2) were supported. Our results make three main contributions on the
mechanism through which SES influences late-life health: 1) psychosocial resources mediate the effect of life-course SES
on late-life health; 2) the influence differs depending on health type; and 3) these results can generalize to older adults in
not only Japan but also Western countries.
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