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Abstract

Evidence on trends in prevalence of disease amdbitity can clarify whether countries are experiagc

a compression or expansion of morbidity. An expamsdf morbidity as indicated by disease have
appeared in Europe and other developed regiorns.likely that better treatment, preventive measure
and increases in education levels have contribtdetthe declines in mortality and increments in life
expectancy. This paper examines whether there é&xs én expansion of morbidity in Catalonia (Spain).
It uses trends in mortality and morbidity from magauses of death and links of these with survigal
provide estimates of life expectancy with and withdiseases and functioning loss. We use a repeated
cross-sectional health survey carried out in 198d 2011 for measures of morbidity; mortality
information comes from the Spanish National Stiassinstitute. Our findings show that at age 65 the
percentage of life with disease increased from 5@%0% for men, and from 56% to 72% for women,;
the expectation of life unable to function increh$mom 24% to 30% for men and 40% to 47% for
women between 1994 and 2011. These changes weimutable to increases in the prevalences of
diseases and moderate functional limitation. OVenad find an expansion of morbidity along the pdri
Increasing survival among people with diseasesleath to a higher prevalence of diseases in the olde
population. Higher prevalence of health problems lead to greater pressure on the health caremsyste
and a growing burden of disease for individuals.
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Introduction

In recent years, researchers have tried to undaerstdether the ideal of living longer and healtHiees will be

accomplished. Mortality and morbidity research liscgal to address such a complex issue. Many cmstrave
experienced a continuing decline in mortality dgrthe past half-century, influenced by overall thns among
older individuals after retirement age (Vaupellett@98; Robine 2011; Janssen and Kunst 2005) avitincreasing
chance of surviving to the fourth age (Baltes araedydt 1998). In the future, mortality changes ay\ad ages will

be compelling due to mortality declines from cawdiscular and respiratory diseases, which are at#fibe to

medical prevention, better treatment of diseases,recreases in education levels (Crimmins et@L02. However,
living to older ages has raised the question of healthy longer life will be. Surprisingly, courds experiencing
longer lives at very old ages, e.g. southern Euanpgmuntries, do not appear to have better healthtlzey often
rank among the worst in indicators of disabilityor Fnstance, Spain is one of the European counwiés the

longest life expectancy at birth in 2009 (HMD 201BiX the highest levels of functioning problemsl|éS&uré and

Crimmins 2013), coupled by facing a wave of inchegdinancial and social costs of long-term carécéfiiz et al.
2011).

Taking into account these demographic and heaklihgés, our work tries to understand whether thig Ide is
being accompanied by an increase in time livingdod health, examining changes in the prevalendisgfases
and loss of mobility along with change in mortality a Mediterranean region of over seven milliorope
(Catalonia, Spain). In order to clarify whetherrthéave been changes in the transition from healtfisease or
mobility limitations, we will look at three chroniconditions which can result in death, as well asbifity
limitations, and link these with mortality. Henose will provide estimates of life expectancy withdawithout
these conditions during the last two decades. énféllowing sections we summarize the recent gdrtezads in
health, morbidity, disability and mortality, payirgpecial attention to Spain. We begin with a disiars of the
dynamics of health to see whether there is a mddision of disease and disability in the latteagsts of life.
Afterwards, we study trends in major diseases aodility limitations, and we compute healthy lifep@ctancies
linked to disease and disability. In the end, owirmaim is to investigate the implications of chesign the
prevalence of conditions on the length of life withd without disease and mobility limitations ire tlife table

population.

The dynamics of health at old ages

As Gruenberg (1977), Manton (1982) and Fries (19800ted out thirty years ago, mortality declinéslaler ages
could be due to: 1) an expansion of morbidity (pedpe longer, but less healthy), 2) a compressibmorbidity
(death is delayed, disease starts later), or 3nardic equilibrium between increased prevalenceidbility and a
reduction in its severity. These three theorieseheantributed to the development of further redeanc health
trends (Robine and Michel 2004) and are importamtservice planning, since the three imply quitedent

pressures on health systems and services.



The optimistic point of view of aging proposed hbyes (1980), a compression of morbidity, pointed that
morbidity is compressed into a shorter period kefteath, increasing the proportion of life freelisiease. There is
now an open debate about this theory within a ldrggy of research in demography, epidemiology amblip
health. In the 1990s, an increase in life expegtavess accompanied by an increase in time lived auttdisability
(Cai and Lubitz 2007) or moderate limitations (Grathet al. 2004), indicating a dynamic equilibriuas, only a
small delay in the onset was found. In the earl9&) a continuation of the dynamic equilibrium bé& t1990s
(Cheung and Yip 2010; Galenkamp et al. 2012), anédraerging expansion in some forms of severe disalri
the older populations were observed (Hashimotd. &04.0). Thus, there was an expansion of morbidtyliseases
in the late 1990s and early 2000s as the prevalehchronic diseases and some risk factors appehate been
increasing in both Europe and other developed rsg{Gutiérrez-Fisac et al. 2002; Crimmins and BekBanchez
2011). Spain, like other countries (Freedman e@D4; Cambois et al. 2008), experienced a comipress
disability since the 1980s (Sagardui-Villamor et2005). For diseases, most prevalences in theiS$ppopulation
have risen until advanced ages (Martinez-Beneytal.e011). Further investigation will provide egitte on

survival and morbidity trends in Spain.

Trendsin diseases

At the beginning of the past century, infectiousedises accounted for the majority of deaths, but cloronic
diseases dominate. Due to medical improvementsl@edien live with diagnosed diseases for longquigiof time.
Cardiovascular disease (CVD) is a major health leratacross the world and is now responsible forapgmately
one-third of the deaths in both developing and tigesl countries (Deaton et al. 2011). CVD amongofgean
populations is mainly attributable to classicakriactors such as diets high in saturated fatyatéel cholesterol,
hypertension, diabetes, smoking and sedentanyieesHowever, it is important to notice that deygdd countries
have enjoyed substantial mortality declines in Ci@FIlaherty et al. 2013; Bhatnagar et al. 2011)thiiEurope,
southern European countries are better off in terh@@VD mortality risk than those in the north. C\iDSpain has
also experienced a downward trend (Ruiz-Ramos.e0418), and it now represents the second lowestneoy

mortality rate in Europe after France (Sans et 29.7).

Hypertension is one of the most prevalent univerisdl factors, especially in patients with estaidid CVD,
and accounts for 6% of deaths worldwide (Murray bogez 1997). Around 11% of all disease burdenewvetbped
countries and about a quarter of European heaclkattare due to hypertension, while hypertensigviduals have
twice the risk of experiencing heart attack comgacethose without a history of hypertension (Nishet al. 2012).
The treatment of hypertension has improved dramlffiover the past decades, contributing to theicgdns of
mortality incidence due to CVD. In Spain, subst@ngfforts have been made to diminish hypertensites
(Llisterri et al. 2012); however, the treatmentattgy adopted has not been enough to slow dowintmeases
through the last decade (Cordero et al. 2011).



Diabetes is another chronic disease that subsigntiantributes to increase the risk of CVD, andaal
magnifies the effect of other risk factors (chatest levels, raised blood pressure, smoking angibfe People
with diagnosed diabetes have three times the fiskteart attack compared to those without (Nicledlal. 2012).
Diabetes trends in Europe are alarming, given thtabie increase in prevalence in most countriesg@2002).
Spain is not an exception and diabetes has beconmmportant public health problem because of itswing
magnitude and its impact on CVD (Ruiz-Ramos e2@06). A combination of several factors, such aanges in
the diagnostic criteria for diabetes, populatioinggand lower mortality among persons with diabeteas led to

the rise in increases in the disease (Valdés &0ar).

Other diseases, such as cancer, play an impodbntrr mortality and morbidity research, tough thvait not
be examined in this study due to lack of data. €aixthe leading cause of death in developed cesntand the
global burden of cancer continues to increase (Uemal. 2011). During the past decade, many chanigehe
occurrence, survival, and mortality of cancer haweurred. In Europe, the total number of canceeés growing
due to the aging of the population (Malvezzi et28112), but mortality from major cancers has falbetause of the
continuing progress in prevention, early detectiamd better control of co-morbidity, as well as theent large
reductions in smoking prevalence among males (K-&rs et al. 2008). Important improvements in carsegwival
have been achieved in southern and central Eusgpete survival rates have been traditionally lagdirehind
compared to the rest of European countries (Colezhah 2003). Cancer prevention and managemegtinpe is
moving in the right direction by increasing the oba of survival and cure among those who do devetoer.
Since the mid 1990s Spanish cancer mortality ideeseased about 12% for both genders (Regidor 20@98).

Disability and physical functioning trends

The first studies on disability appeared in the [B8960s and 1970s with a general conclusion tisatbdity did not
decrease during this time period (Wilmoth 1997; lkapl991; Crimmins et al. 1997). Later on disapitieclines
were reported, particularly for the older populatiand during the 1980s, in developed countries Jikpan, the
United States, or France (Jacobzone et al. 1998in@at al. 2002). In the 1990s, the worldwide saiédisability
indicated a dynamic equilibrium between prevaleand severity (Parker and Thorslund 2007; Moe andeHa
2011; Crimmins et al. 2009), and mixed patternsehappeared in recent years. The disability distidgouwithin
Europe is not uniform. Some European countries lsoemplished an expansion of disability among addis
(Cambois et al. 2012; Lafortune et al. 2007), whbilleer countries, like the Netherlands, have expeed high and
stable prevalence of disability. However, disapitdtes are expected to increase in the futurgaltiee aging of the
population (Picavet and Hoeymans 2002). Southenofd&ans are expected to spend a higher percentdbeio
lives with disability compared to the people frame thorth (Minicuci et al. 2004). For instance, Spatperienced a
compression of disability and the postponemenewére disability onset to more advanced ages flen1880s to

the present (Zunzunegui et al. 2006; Sagardui-Mitlaet al. 2005).



In the progressive deterioration of health, the iitghlimitations that people suffer at old age @n anticipated
stage before the development of disability. Thadsein prevalence of functioning problems have rigggbreduced
functioning ability of people approaching old ageshe early 2000s (Martin et al. 2010; Lakdawadtaal. 2004).
These results contrast unfavorably with the ondainéd two decades ago, particularly in the U.Swenvresearch
showed improvements in physical functioning proldeim the 1990s (Crimmins 2004). However, there Isss
clear worldwide pattern between the 1990s to 20B0s.instance, in the 1990s, increasing functiodimgtations
were found for England, while reduced prevalenggseared among older Norwegians, and stable ratesseen in
the Netherlands (Moe and Hagen 2011; Martin e2@12; Hoeymans et al. 2011). Knowing these tresdsticial,
because an increase in the number of older persmys raise the demand for health care services, esBer

decreasing prevalences of functioning limitatioroagithem may counteract this demographic effect.

M ethodology
Data

We used data obtained between 1994 and 2012 frer@aalan Health Survey (ESCA) (Generalitat de IGaya
2013). The Department of Health in Catalonia (Spaira highly populated Mediterranean region locatethe
northeast corner of the Iberian Peninsula — isaesiple for the technical execution of the projéely, sample
design, questionnaires). The ESCA is the only swt micro data for Catalonia, containing inforroation
morbidity in relation with socio-demographic variedy health behaviors and individual’'s state oflthearhe
sample follows a stratified design, based on agedgr and geographical area. The random colleofitine data is

performed using personal interviews. The questimagaf each time-period are designed to be conbpara

This cross-sectional survey was collected in 19%d @ntinuously during the period 2010 to 2012 éflic et
al. 2014). In the last time period we combined datdhe last three year’'s available (2010, 2011 a842) to
increase our sample size, and considered 2011 @pomt year. Hence, when we refer to the year 2dilaur
analysis, we include data from the years 2010, 20xid 2012. Our sample is comprised of 20,433 Gatatm-
institutionalized residents (12,584 people in 1994 7,849 people in 2011) randomly selected agegedabs and
older. Because mortality is not appended to theA; Sabrtality information came from the official éftables from
the Spanish National Statistics Institute datalfii$ie 2012).

M easures

We use three indicators of the presence of chrdigeases: hypertension, diabetes and heart disSaséar

question wording is reported in the two time pesiaa response to the question: “Do you have orahdsctor ever
told you that you have any of the following conglits...?”, followed by a list of chronic medical diders including
hypertension, diabetes and heart disease. Unfdelynalata regarding cancer were not collected984] so we

cannot include this disease between the ones sthéie.



In this survey, people also reported whether thag Hifficulties or limitations to perform a set ofobility
functions. We have chosen an indicator of mobillityitations based on a positive answer (yes vens)go at least
one of these three items: 1) mobility problems hsag the inability to move out of the house withageiving help
from another person, 2) walking problems, that maguire using special equipment, and 3) other itgoor
mobility limitations, such as the difficulty to wkalup and down a flight of stairs, and standinghwitt using special

equipment.

The interest of studying both chronic diseases randility functions is to see how and when such rdaas
health conditions appear in the pathway of humfenspan, and how long they last until death ensiiés.worth
noting that having more chronic diseases may cdusetional limitations in the population, and there, an

activity limitation.
Statistical analyses

We first examine recent changes in the prevaleffictiseases, which are prominent causes of mortatitglder
ages, and the presence of mobility limitations. Ithgalife expectancy is estimated using tBdlivan approach
(Sullivan 1971), a prevalence-based method of dgidife-table years lived in an age interval, i@ars with and
without health disorders, based on the specifidthgaevalence of that age group. We also show 86%idence
intervals for estimated life expectancy with andhnwut conditions (Jagger 1999). Using the healifeydxpectancy
calculations, we compute the expected age thanahbiseases or mobility limitations appear in lfe gender in

each time period. Analyses were conducted usiniq Stdtware, version 12 (StataCorp).

Results

Prevalences of diseases and functional limitations

Table 1 shows the percentages of people with hgpsidn, diabetes and heart disease, and ensuinditynob
limitations. Results are stratified by age groupd gender over time. Error margins may be consttublased on
statistical sampling analysis (Kish 1995; Levy draineshow 1991). If we set a 95% confidence levaijreated
sampling errors are arount8% for all percentages, except at the older agbgrevsamples are smaller and the

errors range betweerb% andt7%.
[Insert Table 1 about here]

Prevalence of hypertension increased over timeJewyender differences exist between periods. Fon,me
prevalence of hypertension increased in the alvestdecade time period, except at younger ages39)where
rates are low and differences between periods afrstatistically significant. After age 60, the pentage of males
with hypertension is similar with age. This couldlicate a dynamic equilibrium among men if somaevildals

have been diagnosed with hypertension later inalife are balanced with those that were diagnosgouatger ages
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and already died. This is not the case for womédmg survived longer with diseases, and show siganifiéncreases

after age 60 over time.

Diabetes is our second chronic disease and signifiticreases are seen between 1994 to 2011 thraugh
of the adult age range for males (50-plus) and onlylder ages for females (80-plus). Incrementdiabetes rates
are seen with age, growing similarly for men andnega. Gender differences are only significant inrdrege 50-79
for 2011, showing lower percentages of diseaseMmmen. It could be stated that for ages 50-plusctteet of
diabetes is a whole decade earlier for men comp@recbmen. Diabetes rates diminish for both gendées age
70 in 1994. This is not the case in recent datbégrevprevalence for men is steady after age 70ewen grows for

women.

Our third health condition is heart disease. Irmbmtriods, the prevalence of heart disease risgsdagduals
get older. Such increments until very old ages & result of early detection plans, and as aexprence longer
survival due to better treatment. Again, significdiifferences exist by gender over this period. Aganen aged
70-plus, increases of heart disease prevalencasoéiced in the two decade period, while this tréndot so clear

for women. Women rates of heart disease are qiitiéas over time, with significant increases onRea age 80.

Table 1 concludes with our mobility measure. Thevptence of mobility problems doesn’t seem to stop
increasing over time, a sign of longevity since enpeople are reaching older ages. Since this @ndatal health
condition, the growing prevalence of mobility ligtitons directly influences the quality of life ofder people. In
general, rates of mobility limitations rise by aa@d gender over time, and higher levels are foondvbmen than

men almost at all ages. Seventy-plus is a criigal where mobility problems experienced a sharptiro

Changesin healthy life expectancy: 1994-2011

Few analyses on healthy life expectancy in Spaioter Mediterranean countries have examined clsaimgkfe

expectancy with disease or mobility limitations ¢&edui-Villamor et al. 2005). Figure 1 shows theréase in
overall survival between 1994 and 2011. This cumndécates a rise on survival time over these yesogeople are
expected to live longer now than two decades agqur€é 1 also shows the curves representing survisdout

mobility limitations and without diseases over tink®r both genders survival curves without diseasesshifted
leftward, indicating less time surviving withoutsdases. A particularity for women between agesnichd is seen
as curves show more time surviving without disease®cent periods. Survival curves without disease much
more linear than those for mobility limitations fol life, especially after age 40. This steady aiee slope in the
survival curve without diseases indicates thatahget of diseases after age 40 is not as concethtiratolder ages
as it is death. It is worth noting that survivahes without mobility limitations are closer to oab curves - more
for men than for women -, showing that females dpeefonger period of their late life accusing mibpiproblems.
The curves indicating survival without mobility litations are above those representing survivalawitldiseases,

meaning that mobility limitations occur at oldereagn the whole population than the diseases wsiden



[Insert Figure 1 about here]

Table 2 gives the values of the expected lifetinitt wnd without diseases and mobility limitationepbtime at
15 and 65 years of age. Confidence intervals asevstand due to large sample sizes their precisajuite good
(hardly exceeding 1 year around the healthy lifpeetancy). Life expectancy increases along the evipelriod,
showing faster increments in younger cohorts. At 4§, life expectancy increased 4.6 years for nmeh3a2 years
for women; at age 65, both genders show the samerglife expectancy (2.5 years). Since we waraddress how
mortality and morbidity trends affect the lifetiroéthe population, and since the majority of hedi$orders appear

late in life, we are going to further concentratetioe healthy life expectancy results obtainecyat&b.

[Insert Table 2 about here]

Over time, men aged 65 experienced increment$eoélipectancy with disease (4.5 years), and coeselya
decrease of years without disease (2 years). Bomepare increases in men overall life expectandly décreases in
life expectancy without disease, we observe anresipa of morbidity: men live longer but the onsétisease is
earlier. This trend is also true for women. Thipansion can be easily seen when we look at theepterge of life
spent with disease over time: at age 65, this p¢sige goes from 52% to 70% for men and from 56%2% for

women. Similar patterns are observed at age 15.

In recent times we also see different patternst@ngdender gap in life expectancy with diseasesleTab
presents the expected age that health disordeeaapy gender over time. For instance, in 2011yedy-old men
will suffer from diseases a third of their lifeading, on average, at age 58.1; the same porfionen’s life with
diseases is identified for women, but they willrstuffering from the diseases considered here Iatkfe as they
live longer (age 61.6). Therefore, 3.5 years wasggnder difference in 2011; but only 1.4 year$984 (starting at
age 62.1 for men and 63.5 for women). This genderdgcreases, but does not vanish, at older agegears in
1994, and only a scarcely significant 0.6 year20a1. At older ages women’s health declines moeepi than

men’s and the gap between genders fades out.

[Insert Table 3 about here]

Temporal patterns for mobility limitations are $lity different. At 65 the percentage of life withrictioning
problems has risen from 24% to 30% for men, anohf40% to 47% for women from 1994 to 2011. Men a§fedh
1994 have experienced mobility problems at 77.3syaén 2011 this activity limitation appears at a@d women at
age 65 have suffered mobility problems at 77.1dthtyears (Table 3). Therefore, the ages of orfsehairment
are very similar; thus we can conclude that therad relevant gender difference concerning mobiiitytations
over time. There has been an expansion of life lentbfunction for both genders, but this expansgnot due to
an earlier onset of mobility problems, but to therease in life expectancy. It is also remarkaléd the magnitude

of this expansion mainly at older ages is much tawan the one for chronic diseases.



Conclusion

Regarding the health of the population in Catal¢Bisain), we found that mobility limitations ocdater in life
than the diseases studied. These chronic diseases earlier for men than women, while the onsetmobility
limitations for those who were able to functior6atappears at a similar age by gender at both pienieds (Table
3). Specifically, the prevalence of hypertensiotréases over time, though part of these increnmaaisbe due to
better health surveillance that makes people awhtbe conditions they have (Howard et al. 201®n€zrning
diabetes the fact that in recent dates prevaledoesot decrease at old ages suggests that bettdtomag and
treatment have succeeded in avoiding prematuréd diest to health complications caused by this desofor both
genders (Valdés et al. 2007). Part of the gendérdinces in heart disease may be explained, aggubbut by
Flink et al. (2013), by the fact that women areslisely to know the symptoms of heart failure, athimay delay
requesting the medical services until life is afiyeaeriously compromised. Because life expectasdgnger for
women than men, women will spend a higher portibrtheir lives with both chronic diseases and maopili
limitations.

Our findings reveal an outstanding expansion ofhidity by disease along the period at the oldest, &3
people live almost 5 years longer with disease(dhl than at the beginning of the 1990s. This esipanis
attributable to both a longer life (mostly for womeand an earlier onset of diseases (especiallynfen), which
translates to higher incidence as pointed out big¢-8ar6 et al. (2013) in some European countriesrdasing
survival among people with diseases has led t@laghiprevalence of diseases in the Catalan popuolafis shown
in Figure 1, our results may be picking up not aallgigher risk of illness at younger ages, butraprovement in
early control and diagnosis of diseases over tlaesydue to the earlier onset of disease in tletitife, individuals
affected are not only the oldest, but also workagg people. There is no evidence on whether edibgmnosis of
diseases is caused by a real deterioration of peoiptalth at younger ages, higher incidence, ibisfsomehow the
product of better health control leading to earlietection. It is likely that the rise in the priarece of health
disorders is mainly explained by better knowledfighe diseases, increased contacts with medicaiodncand
screening campaigns. Either way, a scenario ofgadni prevalence of diagnosed health problems andelto
disease-specific survival can lead to a greatesspire on the health care system, compounded bfathehat in
Spain this system is universal and provides apptgpbasic health care coverage for all. This ¢ffedessened
taking into account that early diagnosis helps enéthe arrival of advanced stages of the disdasteoften imply
substantial medical expenses. In addition, reggrdfidividual quality of life, a timely diagnosis waly implies
medical care, which can extend their life in relay good health, or at least lead to less seubéress. In sum,
disease expands, although we can't assert thaitygoéllife deteriorates because it may be an eftdadecreased
severity as a consequence of better monitoring isdages, which would partially explain the increa$ehe
proportion of years with disease. Concerning mppbiimitations, little expansion between 1994 aid 2 is found
for men and women at age 65, mainly caused byrit@iinents in life expectancy and not by an eadétection.
Nevertheless, the growth on the demand of healt sanot necessarily smaller than for diseasesause the
expenses incurred depend on the severity of tloedéss and need for care.



Gender differences are also relevant over time. @sults show an expansion of the gender gap @ lif
expectancy with diseases at younger ages, butateseat older ages. If the gender gap keeps deggestsolder
ages, it may suggest that the mortality advantdgeomen is influenced by lower prevalence of theedises we
consider in earlier stages in the life cycle. Tiberdture states several causes for these geniferedices, such as
hormonal differences (Pérez-Lopez et al. 2010xarin case, it has to be taken into account thaethesults could
change if we studied other diseases, such as cabaecerning mobility limitations, no relevant clgas in gender

difference appear over time.

Despite the Spanish advantageous position in CVItatity rates within Europe, if we want a more hiesgl
society with fewer diseases concentrated at theoéralir life, it is important to work on preventiofhe strong
interrelation among hypertension, diabetes andt liésgase contributes to increased risk of cardiowiar problems
and magnifies the effect of several risk factoushsas smoking or obesity (Nichols et al. 2012) cMof the CVD
burden worldwide is avoidable, but demands a gl@lpglroach to prevention (Deaton et al. 2011). Retaince,
there is a wide field for preventive measures afbdies and hypertension beginning with simple egias of
primary care, such as the control of body massxr{tlee et al. 2012). Thus, a good control of hypeston is
relatively easy to achieve through a healthy lifiestaccompanied by medication in severe casestéktiset al.
2012). Deterioration in mobility associated witld @ige could be delayed by educating people fronthyabout the
benefits of a regular practice of physical exercBerther thoughts are necessary on how to imptbeekey
modifiable lifestyles or behavioral risk factorsr f@€VD and functionning loss - smoking, dietary kea and
physical activity (WHO 2009). In fact, any improvent in the prevention or treatment of one of thatiseases will

have an overall positive effect over the individhablth, and therefore over society as a whole.

There are some limitations to the present studyshauld be noted here. The investigation of diséasidence
and longer survival with adverse health conditiersuld provide clarity, but no longitudinal data f8pain are
available. The ESCA does not provide any indicatiodisease severity, so we can not assert thaityusl life
related to health has been diminished. As we ineitabove, cancer is another important diseasaek® into
account, but our survey does not provide such imé&bion in the first year of our analysis. Howevamcer does not
directly interact with the diseases in this studhd a&an therefore be analyzed separately. Moremiece the
institutionalized population is not included in oanalysis, our findings apply only to the commudtyelling
population. While we recognize these limitationg, believe that the analysis presented here is partant step in
understanding the trends and dynamics in healtbyelpectancy for almost the last two decadeshtediterranean

region.

Individual and population approaches are necedsamyecreasing the global burden of health dis@d€o do
so, precise public health policies for specificiundual sub-groups need to be implemented. Addngssicietal
factors that promote the development of unhealdtyaliors will lead to a better quality of life fordividuals until

advanced ages. Overall, we aim for better polifvebetter lives.
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Survivors

Figure 1. Survivorsin thelife table population
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Tablel: Prevalence (percent) of diseases and mobilithlpros by age and sex in Catalonia (Spain). Indalslaged 1-plus

Age Hypertension Diabetes
9 Men Women Men Women
1994 2011 Difference 1992 2011 Difference 199¢ 2011 Difference 199¢ 2011 Difference
15-29 2.6 3.k 0.7 1.¢€ 3.G 1.4 0.€ 0.4 -0.2 0.4 1.C 0.€
3C-39 5.7 8.4 2.7 4. 5.€ 0.7 0.€ 0.5 -0.4 0.t 2.€ 2.2
40-49 10.¢ 19.¢ 8.7 10.7 11.¢ 0.€ 2.4 3.2 0.6 3.C 4.t 1.t
50-59 19.z  36.C 16.¢€ 29.¢ 24.¢ -5.2 5.€ 11.2 5.€ 6.S 5.7 -0.€
60-69 28.2 49. 21.2 36.¢ 48.¢ 12.1 12.: 18.7 6.4 12.¢  13.¢ 1.4
70-79 29.¢ 53t 23.€ 45t 62.C 16.t 12.C 22.7% 10.7 13.C 15.¢ 2.€
80+ 26.7 50.Z 23.€ 42.° 68.2 26.C 7.4 22.¢ 15.¢ 9.C 22.¢ 13.¢
Heart Diseases Mohility Limitations
Age Men Women Men Women
1994 2011 Difference 1992 2011 Difference 199¢ 2011 Difference 199¢ 2011 Difference

15-29 1.t 1.1 -04 1.t 1.1 -0.4 0.7 14 0.7 0.€ 0.€ 0.C
30-39 1.¢€ 1.€ -0.1 1.€ 14 -0.4 1.t 4.C 2.t 1.2 2.t 1.2
40-49 2.5 2.€ 0.s 3.C 1.2 -2.7 1.7 2.4 0.7 3.4 8.C 4.€
5C-59 7.C 6.C -1.¢ 6.2 6.€ 0.4 6.6 9.6 3.C 11.¢ 10.F -1.4
60-69 13.C 17.€ 4.6 11.¢ 11.Z -0.2 12.¢ 12.2 -0.2 20.1 19.¢ -0.2
7C-79 18.¢ 27.¢ 8.C 18.F 20.5 2.C 19.C 24.¢ 5.€ 34.: 37.¢ 3.k

80+ 22.7 36.¢ 13.¢ 22.¢ 30.¢ 8.2 44k 52.C 7.5 57.4 69.F 12.1

Source: Catalan Health Survey, 1994 and 2011. Suregghts are used in this table.
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Table 2: Life expectancy (LE)life expectancy with and without diseases, life
expectancy with and without mobility limitationsrfmen and women: 1994 and 2011

Men Women
199¢ 2011 199¢ 2011
Age 15

LE 60.2 64.¢ 67.t 70.7
Without diseas 47.1 43.1 48.F 466
Cl (46.5,475  (42.1,43.9 (47.749.3 (455,475
With ai least one disea 13.1 21.7 19.C 241

___%WithdiseassLlE_ 22 3 26 34
Able to functior 55.k 57.k 576 57.t
Cl (55.1,55.9) (56.7,58.0) (56.9,58.1) (56.7,58.2
Unable to functio 4.7 7.2 9.¢ 13.2
% Uneéble to function/LE 8 11 15 19
Age 65

LE 16.2 18.7 20.2 22.7
Without diseas 7.7 5.7 8.¢ 6.2
Cl (8.1,9.0 (4.9,6.3 (8.1,95 (5.5,7.1
With at least one disec 8.5 13.C 11.4 16.Z

% WithdiseasslE 52 0 56 2

Able to functior 12.Z 13.0 12.1 121
Cl (11.9,12.7  (12.3,135 (115,126  (11.3,12.7
Unable to functio 3.€ 5.7 8.1 10.€
% Unable to functio/LE 24 3C 40 47

Source: Catalan Health Survey, 1994 and 2011. S$uweights are used in this table. LE: Life
expectancy. Cl: Confidence intervals. Chronic dissainclude hypertension, diabetes and heart diseas
Mobility limitations include: 1) mobility problemsuch as the inability to move out of the houséauit
receiving help from another person, 2) walking fpeats, that may require using special equipment, and
3) other important mobility limitations, such athifficulty to walk up and down a flight of stajrand
standing, without using special equipment.
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Table & Expected age that chronic diseases mobility
limitations appear for men and women: 1994 and 2011

Men Womer
199/ 2011 199/ 2011
Chronic diseases
Age 1t 62.1 58.1 63.5 61.€
__Ageet 727703 73& 71L&
Mobility functioning loss
Age 1t 70t 72kt 72.€ T2k
Age 6¢ 77.2 780 771  77.1

Source: Catalan Health Survey, 1994 and 2011. @hrdiseases include
hypertension, diabetes and heart disease. Mobliijtations include: 1)

mobility problems, such as the inability to movet @i the house without
receiving help from another person, 2) walking peats, that may require using
special equipment, and 3) other important mobilityitations, such as the
difficulty to walk up and down a flight of stairand standing, without using
special equipment.
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