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Abstract

Background: previous studies have suggested a decline in the relationship between socioeconomic circumstances and health
or functioning in later life, but this may be due to survival effects.
Objective: to examine whether wealth gradients in the incidence of illness decline with age, and, if so, whether this decline is
explained by differential mortality.
Methods: the study included participants in the first two waves of the English Longitudinal Study of Ageing (ELSA), a large
national longitudinal study of the population aged 50+ in England, who reported good health, no functional impairment, or
no heart disease at baseline. Wealth inequalities in onset of illness over 2 years were examined across age groups, with and
without the inclusion of mortality. Outcome measures were functional impairment, heart disease, self-reported health, and
all-cause mortality (in conjunction with self-reported health and disability) or circulatory-related mortality (in relation to heart
disease).
Results: wealth predicted onset of functional impairment equally across age groups. For self-reported health and heart disease,
wealth gradients in the onset of illness declined with age. Selective mortality contributed to this decline in the oldest age groups.
Conclusions: socioeconomic inequality in developing new health problems persist into old age for certain illnesses, particularly
functional impairment, but not for heart disease. Selective mortality explains only some of the decline in health inequalities
with age.
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Introduction

Studies of socioeconomic inequalities in health in later life
have had less consistent findings than similar studies of
working age individuals. Many cross-sectional studies sug-
gest a decline in the relationship between socioeconomic
circumstances and health or functioning in later life [1–5]
although Ross and Wu found that educational differences
in health increased with increasing age [6]. Some longitudi-
nal studies have shown that socioeconomic inequalities in
health peak in late middle age and decline thereafter [7–13].
Declining strength of health inequalities in later life may be
explained by selective mortality. A preponderance of prema-
ture mortality among disadvantaged respondents may dilute
the ability of socioeconomic indicators to predict illness in
later life, giving the appearance of a narrowing of health
inequalities with age [14]. Only two previous studies have
addressed the question of mortality selection as an expla-
nation for the reduction in health inequalities with age in
later life, and both found that the diminishing relationship
between education and health in later life was not due to
selective mortality [11, 12]. No previous studies of survival
effects on age patterns in health inequalities in later life have
been conducted outside the United States.

In addition to the effect of selective mortality, the declin-
ing association between socioeconomic circumstances and
health with age raises questions about the most appropriate
measures of social position in older age. Class, income and
education have each been used to examine health inequali-
ties in later life, and each of these is potentially problematic
as a measure of socioeconomic position among retirees [15,
16]. For older individuals, accumulated wealth is likely to be
the most useful indicator of lifetime economic status with
past education, past occupation or pension income reflect-
ing only part of the economic resources they can draw upon
[17, 18].

In this study, we investigate survival effects on age pat-
terns in the relationship between socioeconomic circum-
stances and health using a sample of English people aged
50 and over. First, we examine whether the strength of
the relationship between wealth and onsets of new illness
declines with age by examining wealth inequalities in deteri-
oration of general health, the onset of functional impairment
and incidence of ischaemic heart disease over a 2-year period.
Second, we investigate whether any decline in the strength
of the relationship between wealth and health is explained by
differential mortality, by including deaths in the analysis of
the onset of illness.

Methods

Sample

Data were taken from the first two waves of the English Lon-
gitudinal Study of Ageing (ELSA). ELSA is a panel study of
people living in England who were aged 50 or over at base-
line and had previously responded to the Health Survey for

England (a nationally representative cross-sectional house-
hold survey). The baseline ELSA interview was conducted
in 2002 and achieved a response rate of 67%. The follow-up
interview was conducted in 2004 and achieved a response
rate of 82% [19]. Ethical approval for ELSA was ob-
tained from the North Thames Multi-centre Research Ethics
Committee.

We selected individuals who completed a follow-up
interview and were free of the disease in question at base-
line for each of the three health outcomes examined. This
resulted in slightly different samples for each of the three
health outcomes: 6,371 for self-reported health, 6,911 for
physical functioning and 7,171 for heart disease. These sam-
ple sizes increased when we added respondents who had died
over the 2 years between baseline and follow-up. At follow-
up, 204 of those who had good reported health at baseline
and 246 of those who reported no functional impairment at
baseline had died (from any cause), while 134 people without
heart disease at baseline had died from diseases related to the
circulatory system.

Measures

Health outcome measures

Three indicators of health were examined: self-reported
health, functional impairment and heart disease. Response
categories for self-reported health were ‘excellent’, ‘very
good’, ‘good’, ‘fair’ and ‘poor’. Respondents who reported
good health or better at baseline and fair or poor health
at follow-up were considered to have an onset of poor
reported health. Functional impairment was measured using
six Activities of Daily Living (ADLs): bathing or showering,
dressing oneself, getting in and out of bed, walking across
a room, using the toilet and feeding oneself. Respondents
reporting no difficulty at baseline but one or more at follow-
up were considered to have an onset of functional impair-
ment. Respondents were considered to have an onset of heart
disease if they reported either a diagnosis of angina or MI or
symptoms of MI (defined by the Rose angina questionnaire)
at follow-up but not at baseline.

Mortality

Participants were ‘flagged’ with the NHS Central Register,
run by the Office for National Statistics, which tracks death
registrations. In relation to self-reported health and functional
impairment, all-cause mortality is used. In relation to heart
disease, deaths from circulatory diseases were used, defined
as those in chapter I of the ICD-10.

Socioeconomic circumstances

Wealth is the main socioeconomic measure used, as it is
considered to capture financial and other resources at older
ages more accurately than the traditional measures of occu-
pational class, income and tenure [17, 18]. Supplementary
analyses (available at Age and Ageing online) include income
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and housing tenure in order to aid comparisons with previous
work.

Wealth

Total non-pension net wealth for the household was col-
lected at the baseline interview. The calculation of wealth is
net of debt and includes value of home and other property
(less mortgage), financial assets covering all the types of sav-
ings available in England, value of business assets (e.g. own-
ership or part ownership of business) and physical wealth
such as artworks and jewellery. Information was obtained
from over 95% of respondents for over 90% of the ques-
tions about wealth and from over 80% for the remaining
wealth items. This high response rate was produced by using
the ‘unfolding brackets’ technique, whereby respondents who
are unable or refuse to give an exact answer receive a series of
follow-up questions designed to elicit a range, as narrow as
possible, within which the value lies. For our analyses, wealth
quintiles based on the whole sample are used (age patterns in
wealth gradients are similar if age-specific wealth quintiles are
used) and pension wealth is omitted since it simply reflects
annuitised pension income.

Income

Income is defined as total net income for the household at
baseline and is the sum of income from employment, pension
(private and state), other benefits, assets and any other source.

Housing tenure

Categories of housing tenure at baseline are outright owner-
ship, buying homes with a mortgage or loan (including shared
ownership: paying part rent and part mortgage) and renting
(including people who report living rent free).

Age

Age of the respondent at baseline is used and broken into
5-year age groups.

Analytical techniques

First, the onset of disease was calculated by wealth quin-
tiles within 5-year age groups; odds ratios and 95% con-
fidence intervals for the socioeconomic trend within each
age group were calculated using logistic regression. Next,
the analysis was repeated with deaths combined with dis-
ease onset to give incidence of death or onset by wealth
quintiles for each 5-year age group (following the rec-
ommendations of Diehr and colleagues [14]). The term
‘wealth gradient’ will be used and refers to the odds
ratios (and 95% confidence intervals) of the health out-
come for those in a particular wealth quintile relative to
the odds for those belonging to the next (richer) quintile.
This assumes that the relative odds are the same whether
one is comparing the poorest and next poorest quintiles
or the second wealthiest and richest quintiles. The esti-

mate is obtained by treating wealth quintile as a contin-
uous variable in a logistic regression equation. The anal-
yses in this paper are supplemented by tables showing
differences in proportions in the onset of illness (since
small odds ratios can mask a large absolute difference
and vice versa) and also identical analyses using household
income and housing tenure rather than wealth, on the jour-
nal website (http://www.ageing.oxfordjournals.org/). Anal-
ysis conducted separately for men and women showed
no significant differences in the findings, so men and
women were combined. All analysis was conducted in SPSS
version 12.

Results

Self-reported health

Overall, 14.8% of people in good health at baseline had an
onset of poor reported health in the 2 years between baseline
and follow-up. Figure 1a shows the wealth gradient for each
age group. A significant inverse wealth gradient in the onset
of reporting poor health appears up to age 75. Among people
aged 75 and over there is no significant wealth gradient in the
onset of reporting poor health.

The addition of mortality strengthens the gradient for
people age 80 and over, with the odds ratio for this group
increasing from 1.12 (0.97–1.31) before the inclusion of mor-
tality to 1.22 (1.08–1.38) after (Figure 1b). Otherwise, the
odds ratios of the gradient for each age group were almost
identical in Figure 1a and b. (A similar pattern for absolute dif-
ferences in the wealth gradient for these outcomes is shown
in supplementary table 1a and b available at Age and Ageing
online.)

Functional impairment

Overall, 10.4% of respondents without impairment at base-
line had an onset of functional impairment. Figure 2a shows
that a significant inverse wealth gradient in the onset of func-
tional impairment exists in all age groups except those aged
75–79.

As with self-reported health, the inclusion of mortality
with the onset of functional impairment only influenced the
strength of the wealth gradient for those aged 80 and over,
with the odds ratio for this group increasing from 1.18 (1.01–
1.38) before the inclusion of mortality to 1.23 (1.08–1.40)
after (Figure 2b). Overall, the inclusion of mortality had
very little influence on the age patterns in the relationship
between wealth and incident functional impairment. (Abso-
lute differences in the wealth gradient in the onset of func-
tional impairment by age were similar, see supplementary
Table 2a and b available at Age and Ageing online).

Heart disease

Between the 2 years between baseline and follow-up, 4.5% of
people without IHD at baseline had an onset of heart disease.
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Figure 1. (a) Odds ratio for wealth gradient in the onset of reporting fair or poor health over a 2-year period. (b) Odds ratio for
wealth gradient in the onset of reporting fair or poor health or death over a 2-year period.
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Figure 2. (a) Odds ratio for wealth gradient in the onset of reporting difficulty with 1+ ADL over a 2-year period. (b) Odds ratio
for wealth gradient in the onset of reporting difficulty with 1+ ADL or death over a 2-year period.
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Figure 3. (a) Odds ratio for wealth gradient in incidence of IHD over a 2-year period. (b) Odds ratio for wealth gradient in incidence
of IHD or circulatory-related death over a 2-year period.

Figure 3a shows that the inverse wealth gradient in incidence
of heart disease is only present for people in their fifties.

The inclusion of circulatory-related deaths with new cases
of heart disease increased the strength of the wealth gradient
in incident heart disease substantially for the two oldest age
groups as well as for those aged 60–64 years (Figure 3b). For
example, in the oldest age group, the odds ratio for the wealth
gradient in incident heart disease increased from 1.12 (0.80–
1.56) to 1.25 (1.06–1.47) when circulatory-related deaths were
included, and from 1.01 (0.79–1.30) to 1.15 (0.92–1.43) for
people in their early sixties. The odds ratio for the gradient in
incident heart disease also became statistically significant for
those aged 70–74 years. (For absolute differences in incidence
of heart disease between those in the poorest and richest
wealth quintiles by age, see supplementary Table 3a and b
available at Age and Ageing online).

Tenure and income

Supplementary analyses showed that housing tenure behaved
very similarly to wealth in its relationships with the onset
of illness across age groups. With the exception of relative
differences in onsets of poor reported health, income gra-
dients in onsets of illness were much weaker than those for
wealth or tenure, and the inclusion of mortality did not influ-
ence income gradients in any illness onset (see supplementary
Tables 1a–3b and supplementary Figures 1a–3d available at
Age and Ageing online).

Discussion

This study examined whether socioeconomic inequalities in
the onset of illness declined with age, and, if so, whether
this decline was explained by differential mortality. Wealth
predicted onsets of new cases of functional impairment over
a 2-year period fairly equally across age groups, while the
strength of the relationship between wealth and onsets of
illness was reduced from age 75 for self-reported health and
from age 60 for heart disease. The lack of a wealth gradi-
ent in poor reported health that we see in the oldest age
groups is in line with most previous studies of general health
regardless of the socioeconomic measure chosen [7].
Chandola and colleagues found that self-reported health
differentials by occupational grade increased with age, but
inequality was only examined up to age 74 [20]. Our decreas-
ing wealth gradient in incident heart disease is also similar to
the pattern seen for self-reported health although stronger
and beginning at the younger age of 60 years. The persistence
of a wealth gradient in functional impairment in the oldest age
groups is at odds with previous studies that have used other
socioeconomic measures [10, 13] although our analysis of
income gradients have some similarities with these findings.
The differing results shown here for wealth (and tenure) may
reflect that they more accurately represent socioeconomic
position in later life. In a more recent study, Matthews and
colleagues also found housing tenure to predict disability-free
life expectancy better than income [21].
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However, these studies were conducted amongst sur-
vivors only. Adding mortality into the analysis of onsets of
illness increased the size of the wealth gradient in the oldest
age groups in our study. The influence of mortality on age
patterns was most dramatic for wealth differences in incident
heart disease. The two previous studies to examine survival
selection effects on converging health inequalities in later life
both found that education differences in the prevalence of
health problems or disability [11, 12] decreased with increas-
ing age after respondents were in their early sixties even after
including deaths in their analysis. Our results are broadly
similar to previous results for general health and functional
impairment in finding a small survival effect in the very oldest
age group. In our study, the greatest survival effect was seen
for incident heart disease, which does not appear to have
been examined in previous work.

Selection bias may be a limitation in our study. The base-
line sample excludes people in long-term care, was com-
posed only of people who reported being well, and we know
that attrition between the 2 years of the study was greater
among those in more disadvantaged households [17]. Each
of these factors may underestimate disease incidence among
the poorer households relative to the richer, but would
not necessarily influence age patterns in these inequalities.
Another limitation is our inability to separate age from period
or cohort effects in examining age differences over a 2-year
period. Relationships between socioeconomic circumstances
and health reflect complex life course processes that cannot
be captured by the data used here. The life experiences of
the youngest ELSA members are likely to differ substantially
from those of the oldest.

In conclusion, to our knowledge, this is the only study
to combine detailed wealth, health and mortality data to
examine age patterns and the influence of selective mor-
tality on health inequalities in a large study of older people in
England. This study has shown that socioeconomic inequal-
ity in developing new health problems declines with age for
certain illnesses, but not for the onset of functional impair-
ment. Selective mortality appears to explain some of the
decline in health inequalities at older ages, particularly in
relation to heart disease.

Key points
� Cross-sectional studies suggest that health inequalities

decrease with increasing age. Results from longitudinal
studies are inconsistent, but none of them take differential
mortality into account. Disadvantaged people die younger
than people in advantage socioeconomic circumstances.
This may artificially weaken socioeconomic inequalities
in health in later life.

� This study shows that:

� Wealth inequalities in new cases of heart disease and
poor reported health decline with age.

� Wealth inequalities in the onset of functional impair-
ment remain constant with age.

� Differential mortality contributes to the decrease in
wealth inequalities with age in the oldest age groups.
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