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1. Ageing, health and mortality

In the face of unprecedented population ageing, the narrow link between ageing, health and
disability has become a crucial research question with important policy implications. It is
unclear for instance, to what extent increasing longevity is likely to entail an increase of the
time spent in morbidity or disability'”. Given the importance of factors related to education in
accounting for past gains in life expectancy”'* — among which the economic opportunities
that result from increased educational attainment as well as the diffusion of medical
knowledge through education — the analysis of the relation between education, health and
mortality in developed countries can shed further light on likely future developments of
human longevity and morbidity at the end of life. The aim of this paper is to explore the
consequences of increasing longevity on healthy life expectancy using data from the 2001
Census in Belgium where educational attainment and a limited set of health questions have
been linked to data from the mortality register allowing a 39 month follow-up period. The
resulting dataset (with N = 6.807.936) offers a rare opportunity to analyse the interplay
between educational attainment, morbidity, disability and mortality at the individual level.
The data have the important advantage of consistency (one source of information at one
moment in time over the whole age range of the overall population) and the follow-up of

survivorship with matched register data avoids the classical numerator-denominator bias'>'®.

2. Measuring health, morbidity and disability

Apart from ‘standard’ information on household composition, educational attainment,
professional status and housing characteristics, the 2001 Census also includes a limited
number of health questions. Three health questions have been used in the analysis:

1) A general question on self-reported health with 5 response possibilities: ‘How is your

health in general?’ (very good / good / fair / bad / very bad)



2) A question on chronic morbidity: ‘Are you suffering from one or several long-term
illnesses, health problems or handicaps?’ (Yes / No)

3) A question on disability for those respondents answering affirmatively to the second
question: ‘If you are suffering from long-term illnesses, health problems or handicaps,
do they limit your daily activities?’ (Continuously / once in while / seldom or never).

Using the answers for questions 2 and 3 a distinction has been made between moderate

disability (limited once in a while) and severe disability (limited continuously). All persons

between 25 and 99 with information on education (2.9% missing) and a valid answer on self-
assessed health (3.1% missing) have been included in the analysis. Respondents with missing

values for the questions on morbidity and disability have been maintained in the analysis as a

separate category.

Table 1 illustrates the well established distributions of bas self-assessed health (SAH), chronic
morbidity and disability related to both age and sex. However, the increase of the proportion
declaring poor SAH is not parallel for men and women: women report poorer health in old
age than men but not in younger ages, putting into perspective the often observed or assumed
worse SAH and disability for women. Figures 1 and 2 explore the relationship between age,
sex, chronic morbidity and disability respectively. In figure 1 the proportion of a diagnosed or
observed chronic condition by level of SAH for men and women is plotted by age. The figure
confirms the internal consistency of the data, illustrates the remarkable parallelism in age

patterns by sex and shows an interesting shift in the meaning of fair health over age.

3. Education, health and mortality

The relation between educational attainment and self-reported health is explored in figure 3.
The proportion of respondents who report being in less than good health by age follows an
almost parallel trajectory for al educational levels, but higher educated have a time lag of
several years before the proportion in bad health is similar to that of the lower educated. One
in five persons with primary education declares to be in less than good health at age 25.
Persons with lower secondary education are 39 when crossing the 20% threshold. For
respondents with higher secondary education the proportion having less than good health is
beneath 20 per cent until the age of 46 and until the age of 53 among those with tertiary
education. The increase in the proportion having bad health starts to level of over the age of

80 mainly due to the concurrent risk of mortality. The levelling off appears to start for all



educational groups around the same age resulting in a relative constant difference in the

proportion in less than good health among the oldest old.

Semi-parametric survival models were used to further explore the effect of covariates
measured in the 2001 census on the hazard of dying in the 39-month follow-up period. The
results in table 2 indicate that SAH, chronic morbidity and disability all have considerable
negative effects on the hazard of surviving during the 39-month follow-up period. Moreover,
the results indicate that the relationship between educational attainment and the hazard of
mortality is considerably weakened controlling for differentials in SAH, morbidity and
disability. The effect of educational attainment grows increasingly weaker for the older age
groups. The results of Cox proportional hazards models thus suggest that differential SAH,
morbidity and disability are important factors mediating the relationship between educational

attainment and mortality.

4. Education and healthy life expectancy

The results of the survival analysis confirm the well-documented finding that higher
educational attainment is negatively related to the hazard of mortality, resulting in a higher
life expectancy for the higher educated groups'’. In addition, the health data in the 2001
census indicate that the proportions reporting poor health at any given age are also
consistently lower among higher educated than among lower levels of educational attainment.
As a result, higher educated combine increased longevity with a compression of the time
spent in morbidity at the end of life. A visual representation of the compression effect is
provided in figure 4 where the proportions reporting good health, chronic morbidity and
disability have been applied to the estimated survivor functions for 4 groups of respondents
(men with primary versus tertiary education and women with primary versus tertiary
education). The results clearly suggest that the rectangularisation of the survivor function for
the higher educated is associated with an increase of time spent in good health and a
compression of disability. An important exception to this overall observation is the pattern

among the oldest old women (age 90-95) where the data point to an expansion of morbidity.
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