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Objectives: This paper examines the gender gap in unhealthy life expectancy across
education levels and age in Spain to understand the extent to which the gender paradox
exists over education and across ages.

Methods: Death registrations and vital status were taken from the Spanish Statistical
Office, while the three health measures (chronic conditions, bad-self rated health and
cognitive impairment) from the 2019 European Health Interview Survey.We used Sullivan’s
method to compute unhealthy life expectancy by education level. We computed the
gender and the education ratios of the proportion of unhealthy life years in each health
measure by education and age.

Results: At almost all ages and all education levels, women significantly lived longer but in
poorer health than men. Marked gender differences are seen across most age-groups,
particularly among the low educated. We detected greater health inequalities by education
level for women (confirming the gender paradox) and a health gradient due to aging and
across the health measures charting the disablement process.

Conclusion: The new education distribution might improve the unhealthy life expectancy
and might reduce the gender gap in the number of years spent in poor health.
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INTRODUCTION

Women’s life expectancy is higher than men’s at all ages in all countries of the world. Yet, while it is
universally observed that male mortality exceeds that of females, studies examining gender
differentials in morbidity generally find that women are in poorer health [1]; however, the
morbidity difference is less apparent when studying gender inequalities in unhealthy life
expectancy (UHLE) and the gender paradox (women living longer but unhealthier) might not
be universal. Three general groups can be used to clarify the sex differences explanations in (un)
healthy expectancies: biological factors, lifestyle behaviors and social profiles. For instance, variations
in the gender health gap exist by age, time, country context [2, 3], and when using different health
indicators [4]. Differences are also observed by education levels. In fact, education might contribute
to the reduction of the gender paradox by acting in the less favored groups [5]. Overall, women
present worse health conditions than men [6] as well as more intensive health care utilization [7].
Potential gender health differences in the use of different types of health measures (self-reported or
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diagnosed) should be considered. Researchers have debated on
whether gender differences in reporting general health status and
health conditions can bias non-objective health indicators and
increase gender health differentials, although the general
conclusion is that they are unlikely to be themain explanation [4].

This work examines gender differences in UHLE based on
diagnosed and self-reported health indicators by education level
in Spain. Disparities in health measures by sex and education over
the life course confirm the relevance of this approach.

We consider education as a social determinant of health. In
general, those with higher levels of education present longer life
expectancies, lower mortality rates, and lower burdens of disease
[8–10]. Therefore, higher-educated people are more likely to have
better access to the knowledge of healthy lifestyles (i.e. higher
quality food) and, at the same time, education reflects the capacity
to have access to better health care. It is well documented that
European women have experienced a large expansion of their
educational attainment during the second half of the 20th
century. However, this achievement does not seem to be
reflected in a reduction of gender health inequalities,
suggesting that the relationship between education and health
differs by gender. For instance, absolute health inequalities by
education level are more evident among women [11]. In addition,
women with low education levels are the ones in the poorest
health [10], and Spain is no exception [12–15].

Socioeconomic differences in mortality levels in Europe have
historically been lowest in Spain [16, 17], yet they are among the
highest when considering morbidity measures [13, 17, 18].
Specifically, Solé-Auró et al. [14] observed that in 2012 older
Spanish adults presented a marked education gradient in healthy
life expectancies. This gradient was larger for women in terms of
the expected number of years living in poor health, despite their
advantage in terms of life expectancy for all levels of education.
Similarly, Blanes and Trias-Llimós [15] found a greater
disadvantage of healthy life expectancy for women at age
30 in 2019.

Overall, our study aims to examine in depth female-male
differences in UHLE by education status in Spain for middle-aged
and older people. Interestingly, we used three health indicators
that allow us to provide a more complete view of the appearance
of several health outcomes while aging. This is of considerable
relevance to the aging process and ties in closely with the study
reported here as we also seek to highlight the need for a full
understanding of health deterioration over the life-course by
measures that generally follow on consecutively over the
process. Thus, we studied the variation of the gender gap in
health expectancy using three health measures and two levels of
education in an effort to identify the main inequalities in the age-
range considered.

METHODS

Study Population
We drew on three data sources provided by the Spanish Statistical
Office (Instituto Nacional de Estadística, INE) for individuals
aged 45+. First, mortality data come from the 2019 Spanish

National Registry of deaths by sex, age group, and level of
educational attainment. We chose to use the 2019 figures
because it is the year previous to the COVID-19 pandemic
[19]. Second, the 2019 Spanish population by ten-year age
groups and gender was obtained from the INE records for
45 to 85+ year-olds. We have not used five-year age groups as
they do not guarantee a sufficient sample size by gender and
education level. Finally, we calculated the prevalence of each of
our three health indicators by ten-year age groups using
microdata from the 2019 European Health Interview Survey in
Spain (EHIS), a cross-sectional survey representative of the non-
institutionalized population.

Variables
We used three health status indicators to compute gender
differences in UHLE based on the EHIS questionnaire. The
importance of studying these indicators is key for
understanding the appearance and the duration in life of
different health measures while aging. First, we used self-
perceived health over the previous 12 months, the original
question being: “How is your health in general? Is it very
good, good, regular, bad or very bad?“. We grouped these five
responses into two categories: good (very good and good) (coded
as 0) and poor health (regular, bad, and very bad) (coded as 1).
Second, we analyzed the presence or absence of chronic
conditions and risk factors. In line with Zueras and Renteria’s
[20] study of trends in healthy life expectancy in Spain, we used
an indicator that includes the following conditions: cancer,
stroke, myocardial infarction, heart disease, hypertension,
diabetes and high cholesterol, chronic low back and neck pain,
asthma and chronic obstructive pulmonary disease. We
considered individuals as presenting the health condition
when they answered affirmatively to all three questions: “Have
you ever suffered from ‘this specific health condition?”, “Have
you had it in the last 12 months?” and “Has a doctor told you that
you have it?”. Our last health measure concerns cognitive
impairment for which respondents were asked “Do you have
difficulties remembering or concentrating?”. We dichotomized
the four possible answers into two categories: cognitively
impaired (coded as 1) for those declaring themselves as having
“some difficulty,” “a lot of difficulty” or “cannot do at all” and not
cognitively impaired (coded as 0) for those reporting no
difficulties.

Here, education serves as our indicator of socioeconomic
status on the grounds that, first, it is more likely to remain
constant during an adult lifespan and is easily measured for all
individuals, even the economically inactive; second, it has been
relatively well reported in questionnaires and survey data; and,
third, the likelihood of reverse causation between education and
health at older ages is lower than that between income/occupation
and health [21]. We classified our respondents into two groups in
line with the International Standard Classification of Education:
First, “Low Education,” corresponding to those with compulsory
education or lower, which includes the first stage of secondary
education, primary credentials, as well as illiterate individuals
(codes 1 to 4 in the original data source); and, second, “High
Education,” corresponding to those with upper secondary, higher
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secondary credentials, vocational training, and university degrees
at all levels, BA graduates, masters’ and PhDs (codes 5–9) (INE).
To compute the life tables, we used data from EHIS to calculate
the weighted proportion of the presence of the three morbidity
health measures considered, within the two education levels and
ten-year age groups, and for men and women separately.

Statistical Analyses
First, we estimated life expectancy by each level of education and
gender for the year 2019. As our abridged life table terminates in a
large group at ages 85+, we calculated life expectancy at age 45 by
computing the average number of years lived over this age. We
chose 45 as it is safe to assume that for the majority of the
population their education level will not change and, moreover,
the question concerning cognitive impairment was only put to
individuals of this age and above. Death registries presented
missing data on the level of education in 2% of the cases that
were distributed proportionally by the education levels in each
age group. When comparing our estimated life expectancy by
level of education with the ones published by INE [19] we found a
small difference, that we attribute to different methods of
imputing missing data.

We used Sullivan’s method to estimate Spanish UHLE [22,
23]. This is a prevalence-based method for dividing life-table
years lived in an age interval into healthy and unhealthy years,
based on the prevalence of each health measure in each age
group. In this way, health expectancies are similar in their
interpretation to total life expectancy, as they indicate the
expected years lived in a state of good or bad health. The
2019 prevalence of the three health measures (EHIS) by
education level and ten-year age groups are, therefore,
extrapolated to the Spanish population data in the life table to
estimate the expected life years spent in good or bad health. We
estimated the unhealthy expectancies by 10-year age groups
(45–54, 55 to 64, 65 to 74, 75 to 84, and 85+) and their
corresponding 95% confidence interval [24], given the
importance of accounting for uncertainty when reporting and
interpreting healthy life expectancy estimates [25]. First, we
presented the descriptive statistics of our health measures by
level of education of men and women. Then we computed the
gender ratios (male/female) of the proportion of UHLE (as a

relative measure) in each state of each health measure and for the
two education levels described to examine the magnitude of the
significant differences observed in UHLE estimates. We also
examined the education ratios (high/low) of the proportion of
UHLE for men and women. Ratios above one indicate that men
(or the highly educated) spend a larger proportion of their
remaining life in a certain health state, whereas ratios below
one indicate that women (or the poorly educated) spend a larger
proportion in that health state.

RESULTS

Descriptive findings are reported inTable 1 and Figure 1.Table 1
presents the sample characteristics for the entire Spanish
population aged 45+ by gender. The sample includes more
women than men. The overall mean age is around 61.6 for
men and 63.2 for women. Education levels differ slightly
between genders. In general, men present higher levels of high
education than women (69% vs. 63%, respectively). The
prevalence of being in bad health for each health indicator is
also higher for women compared to men. The statistical
hypothesis test confirm that these gender differences are
significant.

Figure 1 shows the prevalence of poor health among those
aged 45 to 85+, for low and high education levels. Among those
with low education, women report poorer health than men on all
three-health indicators and across all ages. Gender differences in
prevalence rates are less evident among those with high levels of
education.

Table 2 depicts life and UHLE for men and women by level of
education and age groups. Not only in all education groups but
also at all ages, women can expect to live longer than men. Not
surprisingly, there is a gradient in all health measures with aging,
but we also detect a gradient across the health measures used.
Thus, individuals spend more years with chronic conditions
followed by years lived with bad self-perceived health, and
finally, people spend less years with cognitive impairments at
younger ages, as these only become substantially prevalent at
older ages. For example, a man with low education level aged
45 years old is expected to live 35.2 years, and from those, 21 years
will be lived with a chronic disease, 13.2 years with bad self-
reported health, and 5.2 years with cognitive impairments. This
health gradient pattern is consistent across age, education groups
and genders.

Regarding gender gaps, women spend more years in bad
health (UHLE) than men for all measures and educational
levels through all age groups, and these differences are
significant when comparing 95% confidence intervals (years in
good health results are available upon request). Regarding
educational differences, those with low levels of education live
more years in poor health. Both of these patterns apply at all ages
with few exceptions at advanced ages 85+. On one hand, gender
differences in UHLE at the oldest age group with higher
education are not significantly different for all the health
measures considered. On the other hand, UHLE differences
between primary and secondary education are not significant

TABLE 1 | Sample Characteristics: Sample size, mean age and standard deviation
(sd), and weighted percentage of the education and health variables for Spain
for men and women, Age 45+ (Source: European Health Interview Survey (EHIS),
Spanish Statistical Office (INE), Spain, 2019).

Men Women

Sample Size (N) 6,899 8,111
Mean Age 61.6 63.2
SD Age 11.89 12.84
Low Education (in %) 31 37
High Education (in %) 69 63
Health variables (in %)
Chronic conditions 57 61
Bad Self-rated health 30 39
Cognitive Impairment 12 18

Source: European Health Interview Survey (EHIS), Spanish Statistical Office (INE), 2019.
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at ages 85+ for chronic diseases among men and women, and for
men with bad self-reported health.

Gender and Educational Gaps in Unhealthy
Life Expectancy for Each Health Measure
Over the Lifespan
Figure 2 (top panel) shows gender ratios (male/female) of the
expected years living in poor health for each health measure and
level of education within 5 age groups (45–85+). In general,
women in both educational groups spend a higher proportion of
their lives in worse health than men through all ages. The only
exception is life expectancy with bad self-reported health at ages
85+ for women with high education (although the gender gap was
not significant). Thus, the gender paradox is confirmed for the
two levels of education studied here. The most striking result is
that cognitive impairment among individuals with high
education shows the largest gender differences. At age 45 men
spend 15% and 11% less years with chronic diseases than women
with lower education and higher education, respectively. The
corresponding ratio for years spent with cognitive impairment
increases to 34% and 40% for men compared to women with
lower and higher education, respectively. Overall, the gender gaps
are similar for each health measure across age groups in both
education levels. The observed reduction of the gender gap of
UHLE at age 85+ with chronic disease and life with cognitive
impairment draw on non-significant gender differences
(Table 2).

Figure 2 (bottom panel) shows the education ratios (high/low)
of the proportion of total life expectancy spent with health
problems for men and women aged 45 to 85+. Among
women, those with low levels of education spend a higher
proportion of their lives in worse health than those with high
levels of education for all three health measures and at all ages.

The smallest education gap is observed for life spent with chronic
disease. Differences are similar for the other two measures and
across age groups, with a reduction at ages 85+. For men, we see a
similar pattern than for women, although women show larger
education rations than men, except for the years spent in
cognitive impairments. Therefore, while individuals with high
education at age 45 spend 6% (men) and 10% (women) less years
with chronic diseases, the difference is greater than 30% for the
rest of the measures analyzed. In particular, 45 years-old men
with high levels of education are expected to live 42% less years
with cognitive impairments than 45 years-old men with low
education levels (the corresponding value for women is a
difference of 36%).

DISCUSSION

Our findings show the persistence of marked gender differences
in health across most ages 45+ and among those with low
educational attainment. In particular, we found (1) longer life
for women at all ages and at all levels of education, but with longer
periods subject to health problems compared to men; (2) greater
health inequalities by education level for women (except for the
years lived with cognitive impairment); and (3) a health gradient
associated with aging as well as across the health measures. Thus,
we can confirm the gender paradox for all health measures, both
educational levels, and across all ages. Regardless of age, and for
both levels of education, women spend a higher proportion of
their lives with chronic morbidity, worse self-rated health and
cognitive impairment. Our results are consistent with previous
evidence from a comparative study including more than a dozen
countries from Europe, Asia and America that confirmed that at
present women live longer than men and have more disabling
chronic conditions while men have more lethal conditions [26].

FIGURE 1 | Descriptive Statistics: Prevalence of poor health condition for men and women by education level for ten-year age groups. Individuals aged 45+
(Source: European Health Interview Survey (EHIS), Spanish Statistical Office (INE), Spain, 2019).
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However, this gender gap is greater among those with primary
education with the exception of cognitive impairment. Those
greater gender differences might reflect the lower employment
rate and higher precariousness among Spanish women [27]
among those with lower education, reflected in their greater
involvement in care work across their life-course [28].

The socioeconomic differences observed here go in the
expected direction. Those with low education levels spend
more years in worse health than those with high education,
a finding that holds across all ages. When comparing each
health measure, the education ratios are lower when measuring
the presence of chronic diseases. This might be attributable to
the lower frequency of use of medical/health services by
individuals with low education levels [29, 30], making them
less likely to receive a diagnosis. Previous research has shown
that women experience greater socioeconomic inequalities in
morbidity measures [18], but gender inequalities across the
social gradient are not often the focus of analysis. Our findings
indicate that educational attainment is more beneficial for
women than it is for men in terms of the proportion of life
spent in good health, as the gains of increasing education are
greater, with the exception of cognitive impairment. Our
results suggest that both gender and education gaps in
cognitive impairment reflect the better situation of high
educated men compared to any other education and gender
group, consistent with the lower prevalence observed, whether
it responds to their better cognitive status or their better self-
reported performance. Both morbidity and mortality patterns
by gender and education might explain the observed relative
advantage of high-educated men. These finding merits further
research.

Here, for the first time in Spain, we have estimated life
expectancy with cognitive impairment [31], a growing social
concern given its associations with dementia and increased
dependency among the expanding older population where it
represents a major care burden. We found that lower educated
men and women live more years with cognitive impairment
despite leading shorter lives. These educational differences in
life expectancy with cognitive impairment are consistent with
previous research [32]. The marked differences found here,
particularly among women, reflect the important role of
education in delaying the onset of, and shortening,
cognitive decline [33, 34]. This indicator is expected to
improve as better-educated younger cohorts age. Indeed, the
greater expansion of education among Spanish female cohorts
may have a marked impact, even if age-specific prevalence is
not reduced. Thus, we must be cautious when interpreting any
improvements in future trends of life expectancy with
cognitive impairment in Spain as they might reflect a
change in the educational composition of the population
rather than in adult cognitive ability as they age.

Our most relevant contribution is the comparison of gender
and educational ratios of UHLE for different health measures
and age groups among adults aged 45-plus. In sensitivity
analysis, we performed the same analysis for years spent with
activity limitation, measured from the Global Activity
Limitation Index (GALI), and results were very similar toT
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those from the more general measure of self-rated health
(results upon request). As we have seen, the selected health
measures used here present a gradient by age which, despite the
cross-sectional nature of our study, reflects the aging (disabilty)
process [35]—starting with chronic conditions and progressing
with bad self-reported health, (disability problems, as sensitivity
analysis revealed) and culminating in cognitive
impairments–that only becomes substantially prevalent at
older ages. Across middle and older ages, gender ratios are
more strongly negative for women for measures that capture a
more acute level of disability. Therefore, morbidity and
mortality outcomes suggest that health interventions aimed
at delaying the onset of disease would benefit men more than
women, while practices that reduce health deterioration
associated with disease would be more beneficial for women,

as they are more likely to suffer the deteriorating sequelae of
these diseases [36].

Three potential limitations that might affect our results
should be mentioned. First, our study employs cross-
sectional data and draws on different data sources. The
latter leaves our results open to the possible risks
associated with the distribution of deaths by level of
education, which might be slightly different to the method
used by INE [35], although observed differences were very
small (less than 1%). Second, the subjective (self-reported)
health measures used might be sensitive to potential bias
caused by gender differences in reporting styles [7].
Moreover, self-reported measures might be sensitive to the
level of development (social, economic and cultural). Partly,
we have tried to address this potential shortcoming by

FIGURE 2 | Ratios of the proportion of unhealthy life expectancy by gender and education. Individuals aged 45+ (Source: European Health Interview Survey (EHIS),
Spanish Statistical Office (INE), Spain, 2019).
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combining self-reported and diagnosed health measures.
Finally, the data sources used do not include the
institutionalized older population and they are not
included in our surveys. This might result in the
underestimation of the real magnitude of some findings,
particularly among those aged 85+.

Despite these limitations, this study highlights the important
role played by education in subjective well-being and
complements previous findings reported for Spain [14].
Specifically, it highlights that education has a more powerful
impact on women’s health, particularly among older cohorts,
with a higher proportion of low educated women. This result
applies to all measures examined here but cognitive impairment
where men benefit more from high education. Beyond the gender
gap in life expectancy, education makes a difference in both
objective and subjective health, which adds a new layer of
vulnerability to that already suffered by the most vulnerable
[37]. This study reaffirms the need to address educational and
gender health inequalities in adult age to ensure a better quality of
life in old age.

To conclude, our results support the argument that the
changing distribution of education should improve the healthy
life expectancy of the total population and reduce the gender gap
in the number of years spent in poor health. However, while we
await the arrival of more educated cohorts, reducing poor health
for all, but especially women with primary or less education,
should be a priority in contributing to active aging and delaying
the disablement process. In line with our results, we recommend
addressing age-specific prevalence of diseases by promoting
effective health measures with a focus on their impact on the
genders to enhance independent living for future generations of
older men and women.
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