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Abstract

was found for SRH and mortality.

traditional measures of SES.

Background: Several studies have demonstrated that perceived financial status has a significant impact on health
status among the elderly. However, little is known about whether such a subjective perception interacts with
objective socioeconomic status (SES) measures such as education that affect the individual's health.

Methods: This research used data from the Survey of Health and Living Status of the Middle Age and Elderly in
Taiwan (SHLS) conducted by the Bureau of Health Promotion, Department of Health in Taiwan. Waves 1996, 1999
and 2003 were used. The sample consisted of 2,387 elderly persons. The interactive effects of self-rated satisfaction
with financial position and educational attainment were estimated. Self-rated health (SRH), depressive symptom
(measured by CES-D) and mortality were used to measure health outcomes.

Results: Significant interaction effect was found for depressive symptoms. Among those who were dissatisfied with
their financial position, those who were illiterate had an odds ratio (OR) of 83 (95% Cl 4.9 to 14.0) for having
depressive symptoms compared with those who were very satisfied with their financial position. The
corresponding OR for those with college or above was only 2.7 (95% Cl 1.0 to 7.3). No significant interaction effect

Conclusions: Although poor financial satisfaction was found to be related to poorer health, the strongest
association for this effect was observed among those with low educational attainment, and this is especially true
for depressive symptoms. Subjective financial status among the elderly should be explored in conjunction with

Background

The relationship between socioeconomic (SES) and
health disparities has been well documented, with those
having lower SES being less healthy. However, it has
been found that medical care and health behavior do
not sufficiently account for this relationship and the psy-
chosocial stress caused by inequalities is one of the
potential explanatory factors [1]. The relationship
between SES and health disparities thus can result from
two pathways, the material and the psychosocial [2].
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While the importance of the former lies in social poli-
cies that deal with resource distribution, the latter pro-
vides information on the behavioral and psychological
responses to these disparities [2]. Recently, there has
been an increasing interest in exploring the relationship
between subjective SES and health disparities [3-7].This
branch of research suggests that “psychological stress”
plays an important role in affecting health adversely.
Subjective SES consists of a complex measure of a per-
son’s relative standing in society, and is often defined as
“an individual’s perception of his/her place in the socioe-
conomic structure” (p.1321) [8], which may include both
social and economic phenomena. Subjective SES is
important in research on health disparities because it has
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been shown that SES may operate at the social level [9].
It has been argued that a person’s relative standing may
be more important than his absolute SES in terms of
influencing health [10]. In addition, previous research has
indicated that distribution of income and neighborhood
characteristics are closely associated with health and
sometimes even have stronger effects than an individual’s
SES [11-13]. These inequality effects on health may man-
ifest through subjective SES, for example through
mechanisms such as psychological well-being and beha-
vioral choices; importantly, the distress caused by such
inequalities may not be captured by objective SES [14].

The above mentioned research on subjective SES sug-
gests that if one wishes to reduce health disparities, then
the relationship between subjective SES and health status
should not be overlooked. Several studies have found a
significant relationship between subjective SES and health
(such as self-rated health, coronary heart disease and all
cause mortality) [7,15-17]. For the elderly, subjective or
perceived SES is of particular importance because tradi-
tional SES measures such as income, occupation and
education are limited when measuring SES during old
age. For older adults, income and occupation may not be
relevant due to retirement, and the benefits reflected by
education may not be the same as those obtained from
other attainments [18].

Subjective SES is a multidimensional concept and many
measures have been proposed in previous research. Each
of these measures captures a different aspect of what is
termed “subjective SES”. One of the frequently used mea-
sure of subjective SES is a question involves a ten rung
ladder asking the respondents to place themselves in the
ladder, with the top of the ladder representing those who
are best off in the society (who have most money, most
education and best jobs) [19]. A modification has been
made by asking the respondent to compare themselves
with different reference groups (others in the society,
others of the same race or ethnicity or neighbors and par-
ents when they were at the same age) [15]. One study
used individual perceptions of workplace status (whether
the respondents perceive themselves as “employees”, “fore-
men”, or “managers”) as the measure of subjective SES
[17]. Relative comparison (to doctors and to garbage col-
lectors) pertaining to occupational prestige as well as per-
ceived job control have also been examined [16,20].

Within different measures of subjective SES, subjective
financial position has been shown to have separate effect
on health independent of other SES measures. For
example, Butterworth et al[21] has shown that financial
hardship is particularly associated with depression inde-
pendent of the effect of absolute income. Szanton et al.
[18] found that women who reported financial strain
had a higher risk of death, and that financial strain is a
stronger predictor of mortality than annual income
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among older women. Similarly, Zimmerman and Katon
[22] found that employment status and financial strain
are causally related to depression, but that income is
not. This suggests that how people perceive their finan-
cial position may be more important in terms of affect-
ing their health than their actual income level.

Financial position has been measured differently in var-
ious studies. Other than income level, some have asked
the respondent whether there is any money left over at the
end of month [18], others have asked whether they are
suffering from financial hardship [21], and yet others have
asked whether they have difficulties meeting certain
expenses [23]. However, it is possible that individuals with
similar income or financial hardship levels have different
measures of financial satisfaction due to, for example,
expectations, and it may be difficult to determine what
reference group the individuals use when trying to match
such expectations. In this research, we use financial satis-
faction as the measure for subjective financial status. One
merit of using satisfaction as the measure of subjective
financial status is that it (at least partially) mitigates the
problem caused by people using different reference groups
when assessing their social position. Wolff et al[15]
demonstrated that the relationship between subjective SES
and SRH may be sensitive to the reference group used
when measuring a person’s relative standing. A person
may have a lower SES rank when a more distal reference
group (such as “others in the society”) is used, but he may
not necessarily be dissatisfied with it since those at the top
positions in the society may simply be perceived as unat-
tainable by the majority of the population and hence this
does not necessarily lead to distress. In other words, a low
rank using a distal reference group may not necessarily
mean a low rank when the reference group is narrowed.
Using satisfaction on the other hand, may reflect more of
such distress if it is present.

While many studies have noted that objective and sub-
jective SES in themselves are not mutually exclusive
pathways and may be inter-related [2,24], few research
studies have specifically tested the interactive effect
between the two. Poor health conditions are normally
more prevalent in the lower socioeconomic groups, and
hence it may be hypothesized that a lower subjective SES
(such as poorer perceived financial status) may act as
either a mediating factor with respect to the SES-health
gradient or interact with the SES variables to produce
poor health. This phenomenon has been shown to occur
with work stress, where the prevalence of poor health
was found to be highest among those with high work
stress and poor SES [1]. Similarly, for subjective financial
status, it is possible that this measure does not work
independently of objective SES measures such as educa-
tional attainment when affecting an individual’s health.
This issue is particularly important for the elderly since it
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is more difficult to obtain a suitable SES measure for this
subgroup, and a complete measure may include both
objective and subjective measures of SES. In this study,
we explored the hypothesis that there is an interaction
between subjective financial satisfaction and education
and that this is associated with health outcomes. We
tested this association with respect to three health mea-
sures, namely self-rated health (SRH), depressive symp-
toms, and mortality among the elderly in Taiwan. These
three health measures have been shown to be related to
traditional measures of SES; specifically, individuals with
poor SES are more likely to have poorer SRH, higher
depressive symptoms and a higher risk of mortality
[25-30].

Methods

Data

This research uses data from the Survey of Health and Liv-
ing Status of the Middle Age and Elderly in Taiwan
(SHLS) conducted by the Bureau of Health Promotion,
Department of Health in Taiwan. The SHLS is a 15-year
longitudinal survey based on a national representative
sample that was initiated in 1989. In 1989, the SHLS
started with 4,049 respondents (response rate = 91.8%)
aged 60 and above. The age range of this sample was 60 to
96 years, with those aged between 60 and 80 representing
about 95% of the total sample. The SHLS was conducted
by the Bureau of Health Promotion under the Department
of Health in Taiwan. The sampling frame was designed to
ensure that the sample is representative of the elderly in
the country. A detailed description of the sampling
method can be found elsewhere [31]. Information was col-
lected by face-to-face interview, and the survey consists of
a rich dataset on the elderly in Taiwan; it includes demo-
graphics, socioeconomics, life style, as well as health status.
Starting in 1996, the survey included the CES-D (10 items)
questions and hence information on depressive symptoms
was available for waves 1996, 1999 and 2003. These three
waves were used for the analysis. Since the initiation of the
survey (n = 4049), 1,047 subjects had died by 1996 and of
the remaining 3002 subjects in 1996, 333 did not complete
the survey (response rate = 88.9%). For the remaining
2669 subjects, 282 had at least one missing value for the
variables used (as described below), and this left us with
2,387 subjects for analysis. Among the 282 subjects, those
with missing values for financial satisfaction tended to
have lower education (p < 0.01). This should be taken into
consideration when interpreting the results. The descrip-
tions of the variables are given below.

Socioeconomic measures

Education

Educational attainment was used as a measure of objec-
tive SES. Since the respondents were the elderly persons,
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it is illogical to use income or occupation as an objective
SES measure since a large proportion of the respondents
would be retired. In terms of education variable, the
respondents were grouped into “illiterate”, “literate but
with no formal education”, “primary school”, “junior
high school”, “senior high school and “college or above”,
and this assignment was assumed to be unchanged
across the waves, which is be a reasonable assumption
for the elderly.

Subjective financial status

For this research we use the following. The respondents
were asked the question “generally speaking, are you
satisfied with your financial status?” and the respondent
was able to choose from “Very satisfied”, “Satisfied”,
“Average”, “Unsatisfied”, “Very unsatisfied”. To ensure
that there were sufficient respondents within each group,
we combine those who responded “Unsatisfied” with
those who responded “Very unsatisfied”. This is a time-
varying variable such that the respondent may report dif-
ferent level of satisfaction at each wave and was treated
as such during the various regression analyses.

Other control variables

All regressions were controlled for respondent’s marital
status and ethnicity (Fukien, Hakka, Mainlander, and
other). Fukien, Hakka and Mainlander represent the
three major ethnicities in Taiwan. Other control variables
included whether the subject is a current smoker, and the
number of persons living together in a household.

Health measures

Three health measures were included in the analysis,
namely self-rated health (SRH), depression, and mortal-
ity. For SRH, each respondent was asked the question “
How would you rate your general health?” and the
respondent could choose from “very good”, “good”, “fair”,
poor” and “very poor”. This question was asked for all
waves and was treated as time-variant. For each wave,
SRH was dichotomized into those who reported reduced
health (SRH not equal to “very good” or “good”) and
those who did not; this approach is consistent with pre-
vious research [1,32]. Sensitivity analysis was done using
two other cut-off points to categorize those who reported
reduced health, namely SRH not equal to “very good”
alone and SRH not equal to either “very good”, “good” or
“average”. Depression symptoms were measured using
the Center for Epidemiological Studies-Depression scale
(CES-D, 10-item) score. The presence of depressive
symptom was identified when the score was equal to or
greater than 10 [33,34]. Finally, mortality was also used
as one of the health outcomes.

Statistical analysis
Sample characteristics are presented as percentages for
categorical variables and as means for continuous
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Table 1 Sample characteristics for the survived (mean or
% by wave)

Year 1996 1999 2003 p°
N 2387 2022 1482 xx
Age (mean) 738 764 796
+5.0 +4.8 +4.1
Sex (male, %) 56.1 55.1 545
Education (%)
llliterate 36.0 366 34.0
Literate with no formal 84 84 82
education
Primary school 340 340 349
Junior high school 9.5 9.5 9.8
Senior high school 6.0 6.0 7.0
College or above 5.5 55 6.2
Subjective financial status (%) w*
Very satisfied 75 6.9 5.7
Satisfied 334 320 414
Average 433 409 335
Dissatisfied 159 203 193
Self-rated health **
Very good 122 9.2 79
Good 194 194 21.0
Faire 34.2 344 321
Poor 289 299 325
Very poor 54 7.1 6.6
CESD-10 score 6.5+65 110 10.5 o
+3.7 +3.5

@ Chi-squared (ANOVA)test for count (continuous) variables for difference in
trends across the waves, ** = p < 0.01.

variables (Table 1). Chi-square and ANOVA were used
to determine significant differences in trends across the
waves for the categorical and continuous variables,
respectively. Bivariate analysis for SES and each of the
three measures of health are presented in Table 2. The
generalized estimation equation (GEE) was used to esti-
mate the models for SRH and depressive symptoms, and
Cox regression was used to estimate the impact of SES
on mortality. The main effects of the three SES mea-
sures on each of the health outcome are presented in
Table 3. Finally, we estimate the interactive effect
between financial satisfaction and the education, which
is shown in Table 4. We also performed statistical tests
for the interaction effects, as well as the simple effect
for financial satisfaction at each level of education.

Results

Table 1 shows the sample characteristics at each wave.
The distribution of SRH, CES-D score and mortality
relative to the three SES measures are presented in
Table 2. A gradient of SES can be observed, such that,
for all waves, those with a higher education level had a
lower rate of reduced health response, a lower CES-D
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score and a lower mortality. A similar trend was
observed for the financial satisfaction variable.

The results from the regression analyses are presented
in Table 3. First, education has a positive effect on all
health measures. For the base models (models without
interactions), those with higher education (compared
with illiterate) had a lower odds ratio for reporting
reduced health. Those with a college degree or above,
for example, had an odds ratio of 0.5 (p < 0.01) for
reporting reduced health. A similar effect was observed
for depressive symptoms. Compared with those with the
lowest level of education, all other groups had lower
odds ratios of depressive symptoms, ranging from OR =
0.6 ~ 0.8 (p < 0.05). For mortality, again, those in the
higher educational level groups had lower odds ratio for
mortality compared with those who were illiterate, with
a slight U-shaped hazard ratios (HRs) across the groups,
although this was only statistically significant for the
junior high school group (HR = 0.6, p < 0.01).

Turning now to financial satisfaction, the effect of this
variable on the health measures was statistically signifi-
cant for all health measures. For the base models, those
who reported poorer financial satisfaction had higher
odds ratios for reporting reduced health compared with
those who reported “very satisfied” (OR ranging from
2.2~5.3, p < 0.01). For all SRH models, the results were
robust in terms of the different cut-off points for categor-
izing those who reported reduced health (data not
shown). Similarly, those who reported “average” and “dis-
satisfied” for financial satisfaction were much more likely
to report depressive symptoms (OR = 1.7 and 4.2, p <
0.01, respectively) compared with those who reported
“very satisfied”. A similar pattern was found for mortality,
with those who reported poorer financial satisfaction
(relative to those reported “very satisfied”) having a
higher HR for mortality, though only marginal statistical
significance was observed.

The interaction between the subjective financial satis-
faction and education are reported in Table 4. Statistical
tests revealed the presence of interactions between the
two SES variables for depressive symptom (p < 0.01). In
terms of the effect on financial satisfaction, for SRH, the
odds ratios of poor SRH were found to be consistently
higher among those characterized as having lower finan-
cial satisfaction for all education groups, however, with
a slight U-shaped ORs observed along the education
groups. Among those who were dissatisfied with their
financial position, the highest odds ratios were observed
for the highest (OR = 6.4, p < 0.01) and lowest (OR =
6.0, p < 0.01) education categories compared with those
in the “very satisfied” group. For depressive symptoms,
higher ORs were observed consistently for those who
were dissatisfied with their financial position among the
lower education groups. For example, compared with
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Table 2 Distribution of poor self-rated health, CES-D score and mortality by indicators of SES and financial satisfaction

Poor self-rated health (%)

Depression (mean)

Mortality (%)

1996 1999 2003 1996 1999 2003 1996 1999 2003
Education (%)
llliterate 76.8 81.0 786 84 11.6 1.3 17.75 13.8 24.5
Literate with no formal education 68.7 709 64.5 6.9 11.1 108 120 129 206
Primary school 70.0 705 70.8 56 10.7 104 11.26 119 230
Junior high school 553 577 66.2 48 103 9.7 823 6.8 15.7
Senior high school 49.7 537 59.2 4.1 10.2 9.6 6.13 119 17.2
College or above 420 557 62.0 44 100 9.1 10.2 99 19.6
Subjective financial status (%)
Very satisfied 46.1 40.0 471 3.8 94 9.8 94 9.6 151
Satisfied 58.2 604 653 45 10.1 9.7 104 1.3 212
Average 741 77.8 76.7 6.5 11.2 10.8 124 125 22.8
Dissatisfied 85.2 859 81.1 12.1 124 12.1 137 14.3 24.6

Mean CES-D score

Number of subjects: 1996 = 2387, 1999 = 2022, 2003 = 1482 (decreases due to death or loss during follow-up).

those who were “very satisfied” within the highest edu-
cation group, those who were dissatisfied with their
financial position has an OR of 2.7 for having depressive
symptoms within the same education group, and is sta-
tistically insignificant (p > 0.05). The corresponding OR
for those who were illiterate were 8.3 (p < 0.01). Statisti-
cal tests also revealed that significant interaction effects
were present for depressive symptoms. No significant
simple effect for financial satisfaction was observed for
mortality.

Discussion

While the relationship between traditional SES and
health has a much longer history, subjective SES has
begun to gain ground when explaining health disparities
over the past decade. In many cases, the effect of subjec-
tive SES persists even after controlling for objective SES
[10]. We have demonstrated here that the poorest health

effect occurred in the lower financial satisfaction and
lower education groups for depressive symptoms. The
results from this research suggest that, while subjective
financial position may contribute to the SES-health gra-
dient, its effect may be particularly harmful in terms of
having higher depressive symptoms among those who
have a lower education level.

We found that the interaction effect was only statisti-
cally significant for depressive symptoms and not for
SRH and mortality. First, it is possible that those in the
lower educational rank had fewer resources when cop-
ing with the stress from poor financial satisfaction, and
this may lead to depressive symptoms for the elderly as
financial stress is one of the important factors leading to
depression for this group[33]. It has also been found
that those with lower education experience lower life
satisfaction in general [35], and thus this may enhance
the psychological stress associated with lower education.

Table 3 Main effects of education and financial satisfaction on health

SRH Depressive symptoms Mortality
OR 95 C.l. OR 95 C.I. OR 95 C.l.

Education

llliterate (base)

Literate with no formal education 0.7 (05 1.0) 08 06 1.0) 08 06 1.1)

Primary school 08 06 1.0) 0.7 (06 0.9) 09 0.7 1.0

Junior high school 06 (0.5 0.8) 0.7 (0.5 0.8) 06 (04 09)

Senior high school 0.5 (0.3 06) 0.7 (0.5 0.9) 08 (06 1.2)

College or above 0.5 (030.7) 0.6 (04 0.8) 08 06 1.2)
Financial satisfaction

Very satisfied (base)

Satisfied 22 (1.7 2.8) 1.1 09 14) 14 (1.0 2.0)

Average 40 (3.152) 1.7 (1321) 15 (1.0 2.1)

Dissatisfied 53 (3872 42 (3.2 54) 16 (1.1 23)

All models were adjusted for baseline age, sex, marital status, ethnicity, smoking, and number of people living together.
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Table 4 Interaction between education and financial satisfaction®
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SRH Depression Mortality
OR 95 C.I. p OR 95 C.I. p HR 95 C.l. p
Education*FS
Education Financial satisfaction
College or above Very satisfied (1.1) 1.0 * 1.0 1.0
Satisfied (2.6) 42 (20 838) 1.7 (0.8 3.8) 1.1 04 29)
Average(1.5) 49 (22 109) 19 (0.8 44) 1.0 03 3.1)
Dissatisfied(0.6) 6.4 (24 17.0) 27 (1.0 73) 1.5 (05 5.0)
Senior high school Very satisfied (0.9) 1.0 * 1.0 1.0
Satisfied (2.8) 1.8 (1.0 34) 1.3 0.6 26) 2.1 0672)
Average(1.7) 25 (13 5.0) 19 (0.9 4.0 22 06 7.7)
Dissatisfied(0.8) 32 (14 74) 24 (1.05.7) 1.7 04 7.7)
Junior high school Very satisfied (0.8) 1.0 o 1.0 * 1.0
Satisfied (4.0) 1.8 (09 3.3) 08 (04 1.6) 22 0.7 72)
Average (3.4) 34 (1.8 64) 08 (04 15) 14 (04 48)
Dissatisfied(1.0) 44 (1910.0) 2.1 (09 45) 1.7 (04 74)
Primary school Very satisfied (2.3) 10 ** 10 ** 1.0
Satisfied (12.6) 18 (1.2 2.6) 038 (0512 1.5 0827) *
Average(13.6) 32 (2.2 4.6) 13 (09 1.9 1.7 09 3.1)
Dissatisfied(5.5) 5.1 (3279 33 (2.1 5.0 22 (1.2 4.1)
Literate with no formal education Very satisfied (0.48) 1.0 w* 1.0 o 1.0
Satisfied (2.4) 13 (06 3.0) 1.1 (05 28) 26 (06 114)
Average(3.8) 3.3 (1573) 20 (09 49) 20 (0.5 86)
Dissatisfied(1.7) 55 (22139 52 (20 13.1) 3.1 (0.7 13.7)
lliterate Very satisfied (1.5) 1.0 ** 1.0 ** 1.0
Satisfied (10.4) 17 (1.0 2.6) 19 (1.13.1) 1.0 (05 1.8)
Average(15.9) 33 (2152) 3.0 (1.8 5.0) 1.1 6 1.9)
Dissatisfied(8.6) 6.0 (3.6 10.1) 83 (49 14.0) 1.0 1.8)
Overall test of interaction (p-value) >0.05 <0.01 >0.05

?All models were adjusted for baseline age, sex, marital status, ethnicity, smoking, and number of people living together. All regressions also include the main

effect of education.
PPercentage of observations per category.

**p<0.01, *p < 0.05 for tests of simple effects of financial satisfaction at each level of education.

Secondly, it is also possible that what comprises “finan-
cial satisfaction” may differ between those with high and
low educational attainment, and the factors associated
with financial dissatisfaction for the lower educated indi-
viduals may be associated with higher depressive symp-
toms. For example, those with lower education may be
dissatisfied with their financial positions due to actual
financial hardship, and financial hardship is closely asso-
ciated with depressive symptoms[21]. Another possible
explanation is that there may be different time lags asso-
ciated with the impact of SES on different health mea-
sures. More specifically, the impact of SES on depressive
symptoms may be quicker than SRH and mortality.
Future studies can test whether this mechanism is true
for the elderly.

This research has several merits and limitations. Stu-
dies investigating the relationship between subjective
financial position and health rarely compared results

among different health measures. One of the merits of
this research is that we have incorporated three health
measures and we found different interactive effects
among these different measures. The results of this
research should also be viewed in light of a number of
limitations. Firstly, the insignificance of the interaction
terms for the SRH and mortality model may be due to
sample attrition and because those who would/could
not complete the survey or those who had missing
values were excluded. In addition, if assuming those
belonged to lower SES groups had higher probability of
missing responses, then underestimation of the negative
impact of lower SES may be suspected. Secondly, we
could not include various other factors that may cause
poor financial satisfaction. For example, the amount of
savings that an individual has will be important when
determining a person’s financial satisfaction, especially
during old age.
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In contrast to Macleod et al’s [17] results, where they
found that perceived work-place status was only weakly
associated with mortality, we found that a perceived poor
financial satisfaction had a (marginal) significant main
effect on mortality, but had no interaction effect with
education, and this may be caused by the different mea-
sures of subjective socioeconomic position for the two
studies as well as the difference in the mean age of the
samples. In our case, financial satisfaction may be corre-
lated with actual financial resource availability and hence
medical care utilization, which is particularly important
for the elderly. The interaction effects we found for
depressive symptoms in this research are in line with the
argument that objective and subjective SES do not
involve mutually exclusive pathways and may be interre-
lated [2,24]. Recently, a number of studies have investi-
gated whether SES disparities in health reduce as people
become older [36-39]. In this context, we found that the
effect of both SES measures persists in our sample (as
measured by the main effects of the SES variables), which
is a sample of elderly persons, and this is true, for all
three health outcomes.

We found a U-shaped gradient in mortality across
education groups, with the lowest HRs observed for the
junior high school group. This probably was due to the
fact that the majority of the elderly investigated in this
study had a low level of education, and those with an
educational level higher than junior high school may
have had special characteristics that were not taken into
account during the analysis (for example, working extre-
mely hard and hence had a slightly poorer health).

Previous research has found depressive symptoms to be
associated with self-rated health (15). To test whether hav-
ing depressive symptom acted as a mediating factor in
explaining the relationship between subjective financial sta-
tus and SRH, we re-estimated the models for SRH includ-
ing depressive symptom (CES-D score > = 10) as an
independent variable (table not shown). The results
showed that in both the baseline and interaction models,
the ORs for having depressive symptoms turned out to be
larger than 1 and statistically significant. In the baseline
and interaction models, the ORs for having depressive
symptoms on reporting reduced health were 1.54 (p <
0.01) and 2.1 (p < 0.01), respectively. In both models, the
pattern of the relationship between financial satisfaction
and SRH remain unchanged. Having depressive symptom
thus may partially, though not fully, act as a mediating fac-
tor for the relationship between financial satisfaction and
SRH.

It should be noted that subjective financial satisfaction
captures only a specific part of what is termed “subjec-
tive SES”, and there are many other aspects of subjective
SES that have not been investigated in this research. For
example, the previously mentioned ten rung ladder
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question (asking respondent to place themselves in their
social position) may capture very different information
from the subjective financial satisfaction variable used in
this research.

The financial satisfaction used in this research may be
influenced by many factors not explored in this study. A
future question thus is what are the factors affecting a per-
son’s subjective financial satisfaction and to what degree
does this related to the person’s actual income level. In
addition, it is important to determine the mechanisms
through which the subjective financial position of a person
affects their health. It should also be noted that financial
satisfaction may or may not be directly related to a per-
son’s education. Obviously, it is very possible that those
with higher education earn more and hence are more
likely to be financially satisfied. On the other hand, it is
also possible that a person with high education being dis-
satisfied with his financial position simply due to the fact
that he is relatively less well off financially, rather than
being actually deprived in any material way. If the assess-
ment of subjective position systematically differs across
objective SES measures, than the differences in the distri-
butions of objective SES measures across samples could
lead to differences in the impact of subjective assessments.

Conclusions

Previous research has shown that a subjective percep-
tion of an individual’s financial position is important to
determining health status. However, although poor
financial satisfaction was found to be related to poorer
health, the strongest association for this effect was
observed among those with low educational attainment,
and this is particularly significant for depressive symp-
toms. Subjective financial status among the elderly thus
should not be explored separately from traditional mea-
sures of SES. Future research can test whether other
aspects of subjective SES (apart from subjective financial
satisfaction) also interact with objective SES.

Acknowledgements
This research is partially sponsored by a grant from Ministry of Education,
aim for the Top University Plan

Author details

'Institute of Hospital and Health Care Administration, School of Medicine,
National Yang-Ming University, Taipei, Taiwan. “National Yang-Ming
University Hospital, Yi-Lan, Taiwan. *Department of Public Health, School of
Medicine, National Yang-Ming University, Taiwan.

Authors’ contributions

CP was responsible for data analysis and drafted the manuscript, NH and GT
designed the study and helped in drafting the manuscript, YC helped in
designing the study and finalized the manuscript. All authors read and
approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.



Pu et al. BMC Public Health 2011, 11:166
http://www.biomedcentral.com/1471-2458/11/166

Received: 7 May 2010 Accepted: 17 March 2011
Published: 17 March 2011

References

1.

20.

21.

Wege N, Dragano N, Erbel R, Jockel KH, Moebus S, Stang A, et al: When
does work stress hurt? Testing the interaction with socioeconomic
position in the Heinz Nixdorf Recall Study. J Epidemiol Community Health
2008, 62(4):338-41.

Adler N: When one’s main effect is another’s error: material vs.
psychosocial explanations of health disparities. A commentary on
Macleod et al,, “is subjective social status a more important determinant
of health than objective social status? Evidence from a prospective
observational study of Scottish men”. Soc Sci Med 2005, 61(9):1916-1929,
Soc Sci Med. 2006 Aug;63(4):846-50; discussion 51-7.

Manuck SB, Phillips JE, Gianaros PJ, Flory JD, Muldoon MF: Subjective
Socioeconomic Status and Presence of the Metabolic Syndrome in
Midlife Community Volunteers. Psychosom Med 2009.

Baron-Epel O, Kaplan G: Can subjective and objective socioeconomic
status explain minority health disparities in Israel? Soc Sci Med 2009,
69(10):1460-7.

Suchday S, Chhabra R, Wylie-Rosett J, Aimeida M: Subjective and objective
measures of socioeconomic status: predictors of cardiovascular risk in
college students in Mumbai, India. £thn Dis 2008, 18(2 Suppl 2):52-235-7,
Spring.

Demakakos P, Nazroo J, Breeze E, Marmot M: Socioeconomic status and
health: the role of subjective social status. Soc Sci Med 2008, 67(2):330-40.
Ostrove JM, Adler NE, Kuppermann M, Washington AE: Objective and
subjective assessments of socioeconomic status and their relationship to
self-rated health in an ethnically diverse sample of pregnant women.
Health Psychol 2000, 19(6):613-8.

Singh-Manoux A, Adler NE, Marmot MG: Subjective social status: its
determinants and its association with measures of ill-health in the
Whitehall Il study. Soc Sci Med 2003, 56(6):1321-33.

Adler NE, Ostrove JM: Socioeconomic status and health: what we know
and what we don't. Ann N Y Acad Sci 1999, 896:3-15.

Adler NE, Epel ES, Castellazzo G, Ickovics JR: Relationship of subjective and
objective social status with psychological and physiological functioning:
preliminary data in healthy white women. Health Psychol 2000,
19(6):586-92.

Kaplan GA, Pamuk ER, Lynch JW, Cohen RD, Balfour JL: Inequality in
income and mortality in the United States: analysis of mortality and
potential pathways. BMJ 1996, 312(7037):999-1003.

Diez-Roux AV, Nieto FJ, Muntaner C, Tyroler HA, Comstock GW, Shahar E,
et al: Neighborhood environments and coronary heart disease: a
multilevel analysis. Am J Epidemiol 1997, 146(1):48-63.

Haan M, Kaplan GA, Camacho T: Poverty and health. Prospective evidence
from the Alameda County Study. Am J Epidemiol 1987, 125(6):989-98.
Weden MM, Carpiano RM, Robert SA: Subjective and objective
neighborhood characteristics and adult health. Soc Sci Med 2008,
66(6):1256-70.

Wolff LS, Subramanian SV, Acevedo-Garcia D, Weber D, Kawachi I:
Compared to whom? Subjective social status, self-rated health, and
referent group sensitivity in a diverse US sample. Soc Sci Med 2010,
70(12):2019-28.

Marmot MG, Bosma H, Hemingway H, Brunner E, Stansfeld S: Contribution
of job control and other risk factors to social variations in coronary
heart disease incidence. Lancet 1997, 350(9073):235-9.

Macleod J, Davey Smith G, Metcalfe C, Hart C: Is subjective social status a
more important determinant of health than objective social status?
Evidence from a prospective observational study of Scottish men. Soc
Sci Med 2005, 61(9):1916-29.

Szanton SL, Allen JK, Thorpe RJ Jr, Seeman T, Bandeen-Roche K, Fried LP:
Effect of financial strain on mortality in community-dwelling older
women. J Gerontol B Psychol Sci Soc Sci 2008, 63(6):5369-74.

Cantril H: The pattern of human concerns New Brunswick, NJ: Rutgers
University Press; 1965.

Veenstra G: Social status and health: absolute deprivation or relative
comparison, or both? Health Sociology Review 2005, 14(2):121-34.
Butterworth P, Rodgers B, Windsor TD: Financial hardship, socio-economic
position and depression: results from the PATH Through Life Survey. Soc
Sci Med 2009, 69(2):229-37.

22.

23.

24,

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

Page 8 of 8

Zimmerman FJ, Katon W: Socioeconomic status, depression disparities,
and financial strain: what lies behind the income-depression
relationship? Health Econ 2005, 14(12):1197-215.

Chou KL, Chi I: Financial strain and life satisfaction in Hong Kong elderly
Chinese: moderating effect of life management strategies including
selection, optimization, and compensation. Aging Ment Health 2002,
6(2):172-7.

Singh-Manoux A, Marmot MG, Adler NE: Does subjective social status
predict health and change in health status better than objective status?
Psychosom Med 2005, 67(6):855-61.

Laaksonen M, Rahkonen O, Martikainen P, Lahelma E: Socioeconomic
position and self-rated health: the contribution of childhood
socioeconomic circumstances, adult socioeconomic status, and material
resources. Am J Public Health 2005, 95(8):1403-9.

Parna K, Ringmets I: Comparison of socioeconomic differences in self-
perceived health in Estonia and Finland. Scand J Public Health 2010,
38(2):129-34.

Wang JL, Schmitz N, Dewa C: Socioeconomic status and the risk of major
depression: The Canadian National Populatoin Health Survey. J Epidemiol
Community Health 2009.

Mete C: Predictors of elderly mortality: health status, socioeconomic
characteristics and social determinants of health. Health Econ 2005,
14(2):135-48.

Bassuk SS, Berkman LF, Amick BC: Socioeconomic status and mortality
among the elderly: findings from four US communities. Am J Epidemiol
2002, 155(6):520-33.

Martelin T: Mortality by indicators of socioeconomic status among the
Finnish elderly. Soc Sci Med 1994, 38(9):1257-78.

Chang CHA: The 1989 Survey of Health and Living Status in Taiwan:
questionnaire and survey design Ann Arbor, MI: Population Studies Center,
University of Michigan.(Comparative study of the elderly in four Asian
countries, research report no. 1); 1989.

Monden CW, van Lenthe F, de Graaf ND, Kraaykamp G: Partner’s and own
education: does who you live with matter for self-assessed health,
smoking and excessive alcohol consumption? Soc Sci Med 2003,
57(10):1901-12.

Lue BH, Chen LJ, Wu SC: Health, financial stresses, and life satisfaction
affecting late-life depression among older adults: a nationwide,
longitudinal survey in Taiwan. Arch Gerontol Geriatr 2010, 50(Suppl 1):
S34-8.

Andresen EM, Malmgren JA, Carter WB, Patrick DL: Screening for
depression in well older adults: evaluation of a short form of the CES-D
(Center for Epidemiologic Studies Depression Scale). Am J Prev Med 1994,
10(2):77-84.

Melin R, Fugl-Meyer KS, Fugl-Meyer AR: Life satisfaction in 18- to 64-year-
old Swedes: in relation to education, employment situation, health and
physical activity. J Rehabil Med 2003, 35(2):84-90.

Chandola T, Ferrie J, Sacker A, Marmot M: Social inequalities in self
reported health in early old age: follow-up of prospective cohort study.
BMJ 2007, 334(7601):990.

Marmot MG, Shipley MJ: Do socioeconomic differences in mortality
persist after retirement? 25 year follow up of civil servants from the first
Whitehall study. BMJ 1996, 313(7066):1177-80.

Huisman M, Kunst AE, Mackenbach JP: Socioeconomic inequalities in
morbidity among the elderly; a European overview. Soc Sci Med 2003,
57(5):861-73.

House JS, Lepkowski JM, Kinney AM, Mero RP, Kessler RC, Herzog AR: The
social stratification of aging and health. J Health Soc Behav 1994,
35(3):213-34.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/11/166/prepub

doi:10.1186/1471-2458-11-166

Cite this article as: Pu et al. When does poor subjective financial
position hurt the elderly? Testing the interaction with educational
attainment using a national representative longitudinal survey. BMC
Public Health 2011 11:166.



http://www.ncbi.nlm.nih.gov/pubmed/18339827?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18339827?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18339827?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15916842?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15916842?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15916842?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15916842?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15916842?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19765878?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19765878?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18646356?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18646356?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18646356?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18440111?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18440111?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11129365?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11129365?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11129365?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12600368?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12600368?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12600368?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10681884?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10681884?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11129362?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11129362?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11129362?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8616393?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8616393?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8616393?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9215223?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9215223?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3578257?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3578257?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18248865?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18248865?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20381225?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20381225?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9242799?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9242799?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9242799?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15916842?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15916842?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15916842?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19092046?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19092046?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19501441?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19501441?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15945040?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15945040?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15945040?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12028887?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12028887?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12028887?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16314589?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16314589?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16006419?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16006419?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16006419?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16006419?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20056788?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20056788?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19679710?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19679710?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15386677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15386677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11882526?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11882526?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8016690?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8016690?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14499514?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14499514?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14499514?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20171454?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20171454?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20171454?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8037935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8037935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8037935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12691338?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12691338?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12691338?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17468119?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17468119?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8916748?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8916748?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8916748?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12850111?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12850111?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7983335?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7983335?dopt=Abstract
http://www.biomedcentral.com/1471-2458/11/166/prepub

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data
	Socioeconomic measures
	Education
	Subjective financial status
	Other control variables

	Health measures
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history

