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1. MORE LONG-LIVED, LESS DIFFERENT: AN INTRODUCTION

The change of survival patterns at different pesiad life has demonstrated that Italy finds itselfa relatively

advantageous position among countries with low atityt Information for 2007 indicates that men amoimen born in

that year can count on an expected average life sp@8.7 and 84.0 respectively. The present vauweshe last stage
of a long development in which the figures for Efepectancy at birth have doubled in little morantfa century. Figure
1 illustrates the development of this for Italyrfrd 886 to 2007. In this long period of time men armnen have added
to the original 35.5 years for each of them, 4arid 48.5 years respectively. All the years recoupetb the Second
World War were essentially due to the marked deseréa infant and youth mortality (Caselli and Egit®91). The

figures improved in the next thirty years due te ttecline in adult mortality, while it was only the 1970s that a
decline in the mortality of the elderly made itsgft. In effect, from 1886 to 1940 the years dé lremaining on

average at 65 and 80 years remained more or lessathe for men and women, on average 11 yeardfged-olds

and 5 years for eighty-year-olds. In figure 1 wa atso see that survival of the elderly began toeiase noticeably in
the years of the so-called cardiovascular revaiytishich began in Italy more or less in the mid-Q®7Women

anticipated men in this process by at least 10syeztarting from the same value, 65-year-old wotoelay can expect
4 more years of life than men of the same age (enage 22 against 18 years) and 80-year-old womgeags more

(on average 10 against 8 years).

In effect, the data illustrated in figure 1 showttfrom the 1970s the trend of the life-expectagap at birth between
men and women has been reversed. At the end ofitis¢eenth century there was practically no diffieee the two
sexes having the same levels, while before thereakbof the Second World War 3 years now divided rfrem
women, to the latter's advantage. Forty years ltitisr gap had reached 7 years (maximum value @G#syia 1979).
The divergence was steadily widening up to the $91B0t has slowly but inexorably changed directiothe last thirty
years, reducing the female advantage to 5.3 yea?807. The trend for the differences in life expacy at 65 years
has also modified, but in this case it has pre&yl atopped, remaining at levels close to 4 yeRyscontrast, once the
threshold of 80 years has been reached (aboutrg)ydae gap in the number of years of life expecyacontinues to
increase to women'’s advantage, indicating thatrlaeen find it difficult to keep pace with femalegthe same age.

These behaviours are the result of a profound dahangthe age profile of over male mortality, or artality
disadvantage that affects men rather than womeiffatent periods of life. The analysis of sex oatiat different ages
(Figure 2) in 1970 and 2007 indicates important ifications in the profile of the probability of démin the two
genders too. Comparison shows that in adult anes@nde ages (roughly 40-68 years) the gap between and
women has reduced notably in the course of timenbtiin senile ages, where it has increased. énptiriod the sex
ratios also increase to the disadvantage of mgmowfig and adult age, but at these ages mortaksldeare low for
both sexes and so do not influence the valuesféoekpectancy at birth. Interpreting the reductidrihe mortality gap
in adult and pre-senile age as the effect of amedypfemale problem is certainly not correct, aes refer to a ratio, and
its reduction might be due to the recouping of dendisadvantage already indicated earlier. Certdimé highest levels
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of the sex ratios between 40 and 70 years registarg979 involve the same cohorts that have thhédst levels of sex
ratios after 68 years of age in 2007, so the wowtem benefit after the age of 40 belong to the sgroap of cohorts.

Figure 1. Trends in life expectancy at birth, a 8§ and 80 year by sex
and gender differences from 1886 to 2007
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Sources: Dipartimento di Scienze Demografiche{gia.caselli@uniromal.it) Human Mortality Dataleg2009, and Istat, 2010.

We may have a better understanding of the phenomiémee study the mortality of the various cohos we know,
different life histories influence the final outcepanticipating or postponing age at death. Stunfi@sortality that start
from macro-data claim that the different mortaliigtories of the cohorts are the result of différiéfie experiences.
Introducing causes of death in this analysis cbuotes significantly to our understanding of the pter dynamics of
survival and makes clearer the mechanisms that datermined these modifications. In effect, whaeénserging in
Italy today was already evident from the mortafitpdels of Western European countries and the UrStates, and
draws attention to modifications in behaviours Afedstyles in advanced societies, and in theirartydng risk factors.

The first aim of this study is to identify the reas for the ongoing changes, with reference tccti@nge in causes of
mortality in men and women for the cohorts that gr@dually entering adult and old age. The finah & to use the
information obtained to predict the mortality oftdte cohorts. The results may help us understandt wine
determinants are of future survival patterns, kmgwivhich will be useful for identifying the possbspin-offs on the
health and social security services in the future.



Figure 2. Sex ratios — over male mortality — in ylears 1886, 1979 and 2007.
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2. DATA AND METHODS
2.1 Data

To achieve the aims of this study it was necesgaprepare a historical series of data on mortdlitysex and age in
Italy that both covered a fairly long period of &nand was also reliable. In fact, one of the aifnthe study is to
examine the changing trend in survival followintpagitudinal approach that takes into account ttodile of mortality

by cause. Information on the cohorts born befoeeXX century was obtained from the database of aliortby sex,
age and cause of death prepared by the DepartnieDemography at the University of Rome “La Sapiénza
(caselli.graziella@uniromal)itFor the cohorts born between 1861 and 1970data are roughly what was included in
the mortality archive for Italy of the Human MoitglDatabase of the MPIDR of Rostock. For the 19@0wards —
1974 to 2007, to be precise — the mortality datast#t (vww.demo.istat.k were used. The data were collected by
single age (from 0 to 100 years) and causes ohd®édrtality rates and/or probabilities refer toecege by a cohort in
two calendar years. The causes of death studied hsmmonized on the basis of the IX revision of liiternational
Classification of Diseases-ICD (a major reclasatien of death by causes in Italy from 1887 to 195&sed on VI
revision was performed by the National InstituteStétistics — Istat, 1958 -; the harmonisation WXhrevision until
1970 was performed by Caselli and Egidi, 1991-jl #0807 we referred to the Istat database) andectdd in the
following major groups: infectious diseases (1-13%9.1), cancer (140-209), circulatory diseasesO-{&%0),
respiratory diseasgg60-493), digestive diseases (520-579), violentsea (800-999), and other causes of death (for
the remaining causes).

2.2 The APC model in mortality projections

In general a measure of mortality may be expressed function of the covaria® and of certain parametetl®
(Caselli, Capocaccia, 1989):

m= f(Z,0)

In order to project the risk of death, a model ngkaccount of age, period and cohort componentaarfality (APC
model) was used. Referring to age-specific moytalitortality by cause is represented by the lobariof the rates.
More specifically, the series of logarithms of nadity rates is a function of the age, period andocbcovariates

log(y; ) =a+a(x) + p(t) +c(t —x)

that is
log(y;,) =a+> b X' +Z]_cj Q) +> d t-x" i=1,.h;j=1,.hk=1.h

The age, period and cohort parameters were estinfateugh the least squares method with a stepwizsedure. The
model is not hierarchical (if an effect of degree énters the model it doesn’t necessarily meahéeffacts lower than
“n” degree also enter) and the maximum degree aeldnior each component is restricted to the thire. o

As the pattern of mortality by cause may proveeatéght when we move from infant to adult age, anchfadult to old
age, the APC model was applied separately fordheviing age groups: 0, 1-18, 14-39, 35-59, 55-78,100. As can



be seen, this sub-division in age groups was dortha some age classes were present in two imieédiucceeding
age groups (this is so for the age classes 148-89355-59 and 75-79). The intentions was botbxXploit as far as
possible the information contained in the profifentortality by cause of a given age group, and atsdefine the
intersections between one group and the next.dt &ter applying the model APC to the differegeagroups, the
estimate of mortality in the intersections was dateed on the basis of this expression:

log(y;,) = (ara" +afa®)+(ata" (x) + afa® () + (@l p- (1) +ap" () + (act (t - x) + afc™(t - X))

x= 14-18, 35-39, 55-59, 75-79

where the indices” and “R’ represent, respectively, the age group to left aight of the intersection, while
a)i‘ e a)XR are distributions respectively decreasing andeiasing of weights, so thazfui‘ + a)XR =1

The APC model is valid if used to describe pasttaiity trends. Regarding the projection time honizbowever, the
use of the period effect curve is inadequate asid/because of unpredictable short-term factorssThe period curve
is sub-divided into two components: a) the trendeutying the period component given by the straligig uniting the
first and last year of observation; b) the deviadidrom this average trend. Two additional hypotlsesere to suppose
that the underlying trend would hold for the futuned to consider any fluctuations from this tresdegual to zero
(Burgio, Frova; 1995). By these transformationssitpossible both to identify the model and to cohthe period
effects.

Projections were produced for each cause of d@it.sum of the projected rates represents the lbweoatality “by
causé approach. As a comparison projections were caoigt also according arall cause” approach.

Once these projections were produced it was p@ssibbbtain a complete picture of mortality bothgsriod and by
cohort. The projections cover the period 2008-2868 the completeohorts(0-100 years) studied are therefore those
appearingbetween 1865 and 19650bviously, for each of these cohorts part ofirthestory, varying in length
according to the age reached in 2007, has alreaely bbserved.

The projected mortality history presented in trapgr refers to our projectionby causé

2.3 The cohorts studied

The generally accepted definition of life expectaat a given age for a cohort expresses the years lived on average
by each individual of that age. The correct caltofa of life expectancy is therefore only possiiflehe cohort is
completely extinct. In this work, for the non-extircohorts we shall refer to the mortality histerigojected with the
methodology illustrated above.

Following the schema in table 1 may be useful fodarstanding the philosophy behind this study. Véetesd from a
concrete result, which is that of the inversiontloé trend of the gap in life expectancy at birthween men and
women. It was observed both that this trend begaheaend of the 1970s, and also that in that pettiere was the
greatest gap in mortality between the two genderdult age (particularly in the age class 45-6drgk i.e. between
individuals in the cohorts born between World Wamnd the early 1930s. It was also noted that in72b@se same
cohorts show a similar behaviour, but this timelieh age. In 2007, however, the male cohorts oftaaiyg (those born
more or less between 1943-1945 and 1962) saw a&tiedun the mortality gap dividing them from thenfale cohorts.
The idea was to examine if at later ages too thetances continued to reduce, and if the new hebes/were or were
not displayed in the presence of a lengtheningsiifen for both men and women.

For a synthesis of the main results we will retettte intermediate cohorts of the various groupécated in table 1,
and in particular, the cohorts born in the year$219922, 1932, 1942 and 1952, also consideringdhert of 1865
and 1890, now extinct, and the one born in 1965se&hhistory of mortality in adult and old age isjpcted from the
age 42 years and beyond.



Table 1. Schema for identifying some interestingarts, from those of adult age (45-64) in 1967, ronct, to those
who were adult in 2007, who will be extinct in 263047. The cohorts to be followed at the varioussaaye those aged
45-64 on the dates indicated, to the right of tlagahal identified by these ages

Cohorts 1947 1957 1967 1977 1987 1997 2007 2017 2027 2037 2047 2057
1903-1922  25-44  35-54 45-64 55-74 65-84 75-94

1913-1932 15-34 25-44 35-54 45-64 55-74 65-84 75-94

1923-1942 05-24 15-34 25-44 35-5445-64 55-74 65-84 75-94

1933-1952 00-14 05-24  15-34 25-44 35-545-64 55-74 65-84 75-94

1943-1962 00-14 05-24  15-34 25-44 35-5445-64 55-74 65-84 75-94

1953-1972 00-14 05-24 15-34 25-44 35-545-64 55-74 65-84 75-94
1963-1982 00-14 05-24 15-34 25-44 35-545-64 55-74 65-84 75-94
3. COHORT MORTALITY MODELS: WHY THE ELDERLY OF TODA Y ARE

DIFFERENT FROM ELDERLY IN THE PAST AND FUTURE?
3.1 Longevity

The transition from the cohorts born between tteosd half of the XIX century and those born in finst decade of
the XX century is marked by the start of the grdedline in mortality and so of the first notabler@ase in survival
(Figures 3 and 4, and Table 2). The years gainddrit, for example, by the cohort of 1912 compavéth that of
1890 were 13 for men and 14 for women. This isrtjedue to the decrease in the risks of death ildicbod and at
adult age experienced by the XX-century cohortsimportant role also begins to be played by thédidedn mortality
in old age, considering that the years gained #fieeage of 65 for the cohorts of 1912 comparet thiat of 1890 were
0.8 out of a total of 13 for men and 1.8 out obtl of 14 for women. As we shall see later, thestgorts were the first
to benefit in late age from the positive effectstaf cardiovascular revolution of the 1970s (sgeré 6 in section 4).

Table 2. Life expectancy at birth, at 65 and 80ydar some cohorts. Men, women and gender gap.

Cohort: Men Womer Gender gaj

Peiiods eC e6t e8( eC e6Et €80 eC €65 e8(

C 186¢ 35.1 11.7 5.2 36.5 12.¢ 5.7 14 1.1 0.4

C 1872 37.0 11.9 5.7 38.7 13.0 6.2 1.7 1.1 0.5
C 1882 37.5 13.0 5.6 39.7 14.5 6.3 2.2 15 0.7
C 189( 38.4 12.¢ 5.6 42.1 15.4 6.€ 3.7 25 1.0

C 1892 40.0 13.1 5.8 44.3 15.6 6.9 4.3 25 1.1
C 1902 42.1 135 6.3 49.8 17.1 7.7 7.7 3.6 14
C 191: 51.4 14.¢ 7.2 56.2 18.¢ 9.C 4.8 41 17

C 192: 55.¢ 16.2 8.1 62.& 20.€ 10.C 6.9 4.4 19

C 193: 61.¢ 17.¢ 8.¢ 69.2 22.5 11.2 7.4 4.6 2.3

C 194: 64.% 19.¢ 10.C 71t 24.: 12.t 7.2 45 25

C 1952 74.9 21.7 11.1 81.7 26.1 13.8 6.8 4.4 2.7
C 1965 81.3 24.4 12.7 87.6 28.3 15.4 6.3 3.9 2.7
P 200° 787 | 17¢ | 7¢ | 84cC | 216 | 9€& | 5.3 37 1.9

P 205( 88.7 25.2 12.5 924 285 15.0 3.7 3.3 25

It is interesting to note (Figure 3) how all thehods that lived through the periods of the two syavhatever their age,
show an increase in mortality corresponding to ehages. Obviously these higher risks of death mdimot only the
average of years lived, but also the number ofahaiso reached the threshold of old age, with aegquant reduction
in the number of those who reached extreme agéfedbo. Of these, the cohorts most penalizedenms of average
survival are without a doubt those born during ybars of the Spanish flu epidemic and World Warhleir mortality
levels in the first years of life were equal to teeels of those born in the second half of the Xbfitury. For example,
for men born in 1915 average survival was 49 yagesnst the 51 years of those born in 1912.

The cohorts born during World War 1l were also gzeal compared with their neighbouring cohorts. iThégh levels
of mortality in early infancy compromised their ok history of survival, despite the ample gaiegistered in adult
age and, above all, those that, according to ajegtions, might be achieved in old age (see figuire section 4).

Despite the strong decline in mortality projectadld age for the cohorts born in the early 1938presented in the
table 2 by the cohort born in 1932, men and wonodioviing observed and projected values could legpectively 62
and 69 years on average, which is very little if @mnsider that the average years lived after the agfg65 were
estimated at around 18 years for the former, alidl@ more than 22 years for the latter. The eates referring to



cohorts born in the decade after World War Il aagtipularly interesting as they refer to a pareatty known of their,
more or less long, mortality history (see figure l#)effect, according to our projections, the attidorn at the end of
the 1950s should be those reaching the survivaldesbserved in the life tables of 2007 (78.7 ydarsnen, and 84
years for women), while the cohorts born in the d860s, who are now in their forties, might reag¢hyB8ars for men
and 88 years for women (cohort 1965 in Table 2).

Figure 3. Trends of life expectancy at birth by aex cohort,
and gender differences from the cohorts 1865 t&196
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Figure 4. Mortality histories compared for the calandicated:
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3.2 Gender differences

In our view, the development of survival differeadaetween the two genders provides the most irlegeresults
(Figure 3). Their trend for the various cohortsais,one might expect, clearly different from thegresented in figure 1.
It is very clear that the most important increasehe differences begins with the male cohortsctliyenvolved in
World War | (1880-1899), these differences movingnf little more than 1 year to around 7 years ® lblenefit of
women. These differences reach almost 8 yearth&immediately following cohorts (maximum of 7.7aye for the
cohort of 1902), while from the cohort of 1905 hait of 1919 we find the lowest differences eveisteged. Thus male
children who were born or lived during the yearghe Spanish Flu epidemic and World War | seemateehshared
with the females the negative effects of the rigkslisease experienced in those years more thase thorn in other
cohorts. The same is true, as we shall see, feethorn after World War II.

After the years of World War 1, those born betw@®20 and 1940 show once again an increase in thivaldistance
between the genders. The men of the 1920s weretlgiiavolved in World War Il and, with those boim the 1930s
were protagonists of the post-war rebuilding of ¢bentry. In all these cohorts the men were peedl@ompared with
the women, with survival differences that reachaximum of 7.6 years for those born in 1936, butwatgap that is
almost always greater than 7 years. We might releatlanalysis of the data for the period had shiowthe year 1979
that these cohorts (Figure 2) had very high sersatorresponding to adult ages. We can now see wkiearly how
much the profile of their sex ratios in these agadifferent from that of the preceding and sucaegdohorts.

It is for those born between 1940 and 1945 thatthgival differences between the two genders stacbme closer,
and it is starting from the following cohorts thiae trend reverses (Figure 3). For the last cobbthe study, that of
1965, the differences go down to 6.3. Even if warbe mind that the survival values for these ceéhdepend more on

6



projections of mortality values, if we observe titegress of their sex ratios for those ages in wvttie mortality values
are observed, it seems clear that the change begimshose cohorts born after World War Il (Fig&e The profile of

their sex ratios has substantially modified. Theimam in youth has shifted forward and has incrda3t&e maximum
in adult age has shifted forward too, but has redutn conclusion, for the cohorts of the post-pariod in the period
of early infancy and, above all, between 40 and/@&rs, the male disadvantage has reduced. Welsbklgt this in

greater detall later, when we shall try to expltia development of survival differences betweengéeders on the
basis of the development of mortality by causefémnt ages of life.

Figure 5. Sex ratios actual and projected — ovde mertality — by age an for some cohorts
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4. FROM ADULT TO OLD AGE: WHAT CAUSES OF DEATH HAVE BEEN, OR
COULD BE, RESPONSIBLE FOR THEIR INCREASING LONGEVIT Y?

To interpret the gain in survival between two sediBg cohorts, bringing out the role of mortalitgrids by ages and
causes, we shall use Pollard’s famous decompositiodel (Pollard, 1988). We shall refer to the céhareviously
analysed to see what were the causes of deathgingdilne extension in life expectancy thanks todkeline in their
mortality in adult and old age (ages 45-64 an@6 over).

Considering observed and projected survival for fmhorts, we can see that in the transition frooofsort involved in
the first world war (1890) to one born immediatbbfore the war (1912) - but involved in the secand reaching old
age in a period very favourable for survival - @dd 3 years were recouped for men and 14 for wo@éthese, only
0.2 years were recouped thanks to a lower mortafithe 1912 cohort in the 45 and over years effidr men, and 0.4
for women (Figure 6). The reduction in mortalitern circulatory diseases in adulthood and, aboyeokllage made a
significant contribution to the increase in surVigaly for women, as a result of the fact that theyefited before men
from the decline in mortality for these causes (Fég6). Of course, for both men and women the as®ein life
expectancy between these two cohorts is due taver Imortality of the 1912 cohort in the 15 yeardifeffor infectious
diseases and other diseases typical of early igfand childhood (Caselli and Egidi, 1991).

Another 10 and 13 years of average survival for rmed women respectively are gained in the tramsitiom the
cohort of 1912 to that of 1932, just as anotheR HKad 12.5 years are acquired in the transitiom filee cohort of 1932
to that of 1952. The contribution of the reductiomrmortality in adult and old age (45 years andrpte the increase in
survival between the cohorts of 1912 and 1932 eseh6 years for men and 3.2 years for women aaldst 2/3 due
to the decline in mortality from circulatory diseas(Figure 6). However, the development of survbetiveen these
two cohorts is not yet marked by a decisive reducin mortality from cancer, which actually makesegative
contribution among men in adult and old age. Thieods born in the next twenty years (1932-1952) those who
benefited most from the positive effects of thertitavascular revolution”. In effect, 1.9 of the 4:6ars overall gained
in adult and old age by men of the cohort of 196&hpared with that of 1932 are due to the declinmantality from
circulatory diseases. The same proportions ar®f2tbe 3.8 years for women. In addition, in thisipeé the reduction
in mortality from cancer benefited men above dlbveing the cohort of 1952 to recoup 1.4 yearsuivssal compared
with that of 1932 (Table 3).



Table 3. Contributions of mortality from main casisé death to differences in life expectancy athdiretween the
cohorts 1890-1012, 1912-1932, 1932-1952 and 19%5.1den and women

Cohorts All Infectious Cancer  Circulatory Respiratory Digestive Violent Others
causes diseases diseases diseases diseases causes diseases

Men

1890-1912 13.0 1.8 -0.3 1.0 1.8 2.7 1.2 4.7

1912-1932 10.3 1.2 -0.2 1.7 2.2 0.4 0.0 5.0

1932-1952 13.2 0.8 1.4 2.2 2.7 3.0 0.5 2.7

1952-1965 6.3 0.0 1.3 1.2 0.8 1.3 0.2 1.4
Women

1890-1912 14.0 1.8 0.0 2.1 1.9 2.8 0.1 5.3

1912-1932 13.0 1.4 0.1 2.4 25 0.8 0.2 5.7

1932-1952 12.5 0.9 0.8 2.2 2.4 3.2 0.2 2.7

1952-1965 5.8 0.1 0.8 1.1 0.8 1.2 0.1 1.6

We compared four cohorts, each representative eofddvelopment of the mortality history of the fodghorts that
were involved in the most important changes in isatwegistered since the last war. There are llothadults of the
1970s, who are the old of today, and the adulttodéy, who will become the old of tomorrow, and wé&duture
mortality has to be estimated by projection. Withentering into the description of the various tesswe may note
how contributions to the increase in survival mgdifeir profile, when we move from the older to §minger cohorts
and from men to women. The decline in childhood gadth mortality gradually becomes less importamtnpared
with the decline of mortality in youth and adultlibdollowed by the significant decline in mortaliggnong the old in
the most recent cohorts. As regards the causeanii@tant contribution of the decrease in moryafibm infectious,
respiratory or intestinal diseases has given tbdhthe decrease in mortality from cardiovasculaeases and cancer.

Since circulatory diseases and cancer for the aohdtelderly have long been the two main causekeath, it seems
interesting to examine with care their mortalitgrid, comparing one cohort to another, and focusimghese ages,
which are the periods that most favour the extensiblife for the most recent cohorts (Figure 7heTmortality

histories in adult age (45-64 years) are completetfe cohorts between 1865 and 1943. The estinfiatethe later

cohorts start from our knowledge of part of thengté-or example, for the cohort of 1952 the motyak that actually
observed up to 55 years old, while that betweearsb64 years is projected.

The image provided by figure 7 for adults is enotglexplain the two most important points about aiivas of this

study. In the first place the reasons for the ckang the mortality models of adults today compavét the immediate

past appear absolutely clear. We should recall #tatording to the illustrated schema in tablené,adults of 1977 are
those of the cohorts 1913-1932, while the adultsa%7 are those of the cohorts 1933-1952 and ieat¢ahort of 1952
is regarded as the central one in the group of sl adult age in 2007.



Figure 6.Contributions by age (30+ years) of the mortalitiee main causes of death to differences in hfgeetancy
at birth between two selected cohorts. Men and @rom
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Figure 7. Trends of standard mortality rates bgsds of age 45-64, 65-79, 80 and over,
by two causes of death, observed (on the left)mojbcted (on the right).
Men and Women. Standard Population: Italian both el women as of January 1952
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For men, mortality due to circulatory diseases fluctudtesjuently, but has a slightly decreasing trendl tii¢ cohorts
born during World War I. The highest values aresthéor the cohorts involved in or born during tharw Mortality

due to cancer, by contrast, shows a clearly growiegd up to those born in the 1920s. As is widedgepted, the
increase in male cancer is largely the result efiticrease in mortality from the cancer of the iraspry system, which
is closely linked to cigarette smoking, a practitat was widespread among soldiers during the idralso a life-style
that was particularly cultivated among the cohoftadult men in the 1890s. The increase in moytalite to cancer in
the age class 45-64 does not involve only men éncthhorts that took part in the war, but also thomen during the
conflict (though to a lesser extent) and later éw$io took part in World War II. These three groopsohorts, which
we have seen were also penalized in their averaggval values, actually lost years of life comphnrgith the others
because they were also struck down at these agbgbgr mortality due to circulatory diseases. A®sult, fewer of
the individuals in these cohorts reached the tholdsbf 65 years, and despite the lower mortalitsels they enjoyed in
later ages, above all due to circulatory diseaes,number of them that might have hoped to reatteme ages
remained very limited.

It is interesting to note that it was around thaarts born in the early 1920s that the crossovedult age took place
between the curve of circulatory disease and thatncer. From then on, mortality due to canceuped first place
in these ages and for all the following cohortse Hardiovascular revolution and the start of thelide in mortality
from cancer fully involved the men in the cohortsrbtowards the end of the 1920s down to the ome 01935. In
adulthood, but also at later ages, the men in thekerts experienced a decline in mortality froraséa two causes not
only in terms of male mortality but also compareithwhe decline experienced by women in the sant®nts of the
same age.

For women, mortality at adult age from cardiovascular digehad already begun to decrease for the cohortsibor
the second half of the XIX century, and this deseehad continued rapidly and more or less consigtéor the later
ones. Mortality from cancer remained more or lesh@ same levels for all cohorts, both at adué agd at later ages
(65-79 years), showing a moderate increase onbr dfie age of 80. There was a different gender\hebain the
development of mortality for these causes, whicbhabee particularly important for the cohorts bornween the
second half of the 1920s and the second half oL 838s. Observing figure 7 we can see that théhrhyf decline for
adult men, but also for old people at later ageselerates more than that for the women in the sasherts and of the
same age. This different behaviour probably plaggaificant role in the bridging of the distanéesurvival observed
in figure 3, but also in figure 1, and in the mazhtions of the sex ratios at adult age observefigime 2. What we
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have noticed in the period mortality diagrams mititen be explained by the various modificationghi@a mortality
models of the cohorts of men and women. We shall déh this aspect in the next section, but we saaightaway
conjecture that the reduction in gender differeriseie more to men recouping among the more rexsdrts than to
a potential reduction in the rhythm of the increamseurvival by women in the same cohorts, sucls agsible in other
countries.

The examination of figure 7 deserves a final comnoenthe part of the curve concerning the mostmecehorts, and
hence the mortality values that are most a mafterajection. In particular, if we observe the v@duprojected for the
cohort of 1965, we see that the low mortality lefeglcancer in men, which might already be readheatult age (45-
64 years), would bring them very close to the wopsthough a decrease has been projected for themAnother

interesting result is that, for the cohort of 196&ncer will become the main cause of death imgkltoo (65-79 years)
both for men and women.

5. ARE WOMEN LOSING SOME OF THEIR ADVANTAGE OR MEN RECOUPING
THEIR DISADVANTAGE?

The survival of women for all the cohorts thus ra@mahigher than that of men. Applying Pollard’s dexposition
model we can see which adult and old ages and vdgiukes are responsible for the gender gap thdiearen in life
expectancy at birth for the group of cohorts comsd so far (Table 4). For the cohort of 1932 we see that the ages
most involved in producing the 7.4 years of gendifierence observed are those over 45 years, whéecauses
determining these differences are mainly cancercinedlatory diseases, where the higher male myrtabntributes to
the gender gap with 2.2 years (30% of 7.4) forftrener and 1.9 years (26%) for the latter causeezth. For the
cohort of 1952 the gender difference in survival6oB years is due to cancer for 2.2 years (32%.8f &nd to
circulatory diseases for 1.8 years (26%). With¢bkort of 1965 the relative importance of the i in mortality
from cardiovascular diseases and cancer remaingisant. In fact, of the 6.3 years of differentlz@tween women and
men it emerges that 1.7 (27% of 6.3) and 1.9 (30%3) respectively are due to these causes ohdeat

As has already been stated, starting from the ¢slomrn in the 1930s the decline of mortality ila@nd pre-senile
ages for the most important causes of death is napie for men. We have said that this has an imjpaeducing the
gender gap in life expectancy that can be seen wigemove from the cohorts of the past to those mecent. The
contribution of different ages and different causedhe reduction of the gender gap in life expecyacan be read
estimating — once again with recourse to Pollanttglel — the ages and causes responsible for thdsetions. Figure
8 summarizes effectively the role of the actioragé and cause of death dynamics in deciding tlilgibg (negative
contributions) or increasing (positive contribuyrof the distances between the two genders as owe ifilom one
cohort to the next.

Table 4. Contributions of mortality by two mairusas of death to differences in life expectandyiréih between men
and women: cohorts 1932, 1952, and 1965

Cohorts Total 45-64 years 65 and over years Tatpds
Differences Circ. dis. Cancer Circ. dis. Cancer rcdiis. Cancer
1932 7.4 0.7 0.7 1.1 15 1.9 2.2
1952 6.8 0.5 0.4 1.2 1.9 1.8 2.2
1965 6.3 0.3 0.1 1.3 1.8 1.7 1.9
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Figure 8. Contributions by age of the main cau$efeath to increasing or decreasing gender diff@smetween two
selected cohorts in life expectancy at birth (pesibar: contribution to increasing the distanafrmale life
expectancy; negative bar: contribution to bridding distance from female life expectancy)
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We can say that for the most recent cohorts (1¥&5)almost all the causes have contributed t@thdual erosion of
the female advantage between 45 and 70 years pbagthat the role of cancer was decisive. Beyihedage of 70,
however, it was above all thanks to the particylésttunate progress in mortality from circulataligeases that women
increased their advantage. The profile is verylsinior the groups of cohorts 1932-1952 and 195@519ut if we turn
from the cohort of 1952 to that of 1965 women’s axttage seems to be more and more relegated to adwvesced
ages.

6. DISCUSSION AND CONCLUSION

Before commenting on the most interesting resulesthink we should underline that making projectiday cohort has
the advantage of starting from a mortality histangre or less long and already observed, and strligrprojections to
just one part of the whole storyhe result is very clear in figure 4 of sessiorirBour study we have presented the
survival history of one hundred cohorts, from time d@orn almost immediately after the reunificatidritaly (1865) to
the one born in 1965. We could have extended oallysis further, but our aim was to analyse the alitytprofile by
age and cause for the cohorts that were adulteifinst decade of this century and that will be iol the near future.

Life expectancy at birth and in old ages calculabgdcohort allow us to see the final result of aolehhistory of
survival and so to interpret some of the differentleat can be seen between cohorts as the effédisving
experienced different life histories (Cheung et28l08; Robine et al., 2006)he cohorts born during the years of the
Spanish Flu epidemic and World War |, but alsoant phose born during World War 11, are those theat/ their years
of survival reduced, inverting the positive trehdtthad been registered passing from one genetatithe next. Many
studies have brought out the devastating effectsgif infant mortality and mortality in the earlgars of life on the
average number of years lived by the men and warhé#rese cohorts.
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On the basis of the mortality histories observed pmjected, the longevity of the cohorts receigetlear boost when
those born after World War Il became adult. For raad women life expectancy at birth increased dligiore than
10 years, if we compare the cohort born in 1942wt one born in 1952, while for the preceedinigocts from 1912
onwards the growth in survival for each succeedigigof ten cohorts was on average 5-6 years forandrg-7 years
for women. There is no sign of the catastrophesgapced by those born earlier in the mortalitydrigs in infancy,
youth and adulthood for the cohorts born after M/&ar 1l. Those born after World War 1l enjoyedetbenefits of
economic, social and health improvements, whiclueced to the lowest levels recorded the risks oftatity from
infectious diseases and used for the first time enodreatments for diseases that had previously fsal In addition,
in old age they will be able to benefit from therkel reduction in the risks of circulatory diseasesa result of the so-
called cardiovascular revolution. The longevitytieése cohorts will benefit above all from the effecf prevention,
due to the constant improvement in educationalléeWeor men in particular the reduction in cigarettnoking (Gallus
et al., 2006) may have an impact on their survitrenks to the decline in mortality from cancetm\e all those of the
respiratory system (Caselli and Egidi, 2010).

The cohort analysis has allowed us not only to okesthe important modifications of the longevitytween cohorts but
also between genders. This analysis confirms add talthe results of the period analyses, providingwers to some
of the questions advanced in observing both théirueed increase in the survival gaps between gentlefore 1979
and the reversal in the last thirty years.

In particular, the cohort analysis has shown hosviticrease in the gender gaps in survival are daftemmesult of a life
history that penalized the cohorts of men involiredVorld War |, but also in World War I, probabby the adoption
of habits such as cigarette smoking that incregbed risk of death, particularly from cancer (Waid, 1986;
Valkonen and Van Poppel, 1997). At the same tina then who had suffered the effects of a life histbat had
involved risks that endangered their health, Italleomen in the same cohorts who had been margatafrom the
world of work and protected by a traditional cuétuwere as a result also protected from more hadifdéistyles and so
were able to recoup more years of life, gradualtyeasing the gap between them and men.

The most interesting result is that concerningréwiction in the gender gap for the most recenbte{1952-1965).
In other countries this reduction was determinea lyorsening in female survival due to the newslif@es of women,
which became more and more similar, negativelyhtse of men (Pampel, 2003 and 2005; Preston 20@6). This is
not true in Italy for the cohort involved in ouusdly. Here women of the past and present cohortlift and old ages
did not increase their risks of death by imitatingle behaviours (see figure 7). Italian women afltaglge today seem
to remain, all things considered, quite close teaditional culture, and even if they experimentrenfyxequently some
of the typically male risks (smoking, for example)e may suppose that they quickly try to reduceitibensity and
length of their exposure to these risks, and sdr tingpact on their overall survival. In fact, if wexamine the
prevalence of smoking among women from some selectaintries in the mid-1970s, by age (Forey etOal2
Statsky, 2009), in Italy they had, at age 50-5@laer of 14% vs 48% in England an Wales and 18%jiad (where the
prevalence of female smoking is one of the lowesltjije at age 40-49 this value was 16%, equal padase women
and lower than Danish women (49%). Among Italiarmea aged 30-39 years in 1976 (61-70 years in 20G:4)
smoking prevalence was 29% vs 46% of Danish women.

Men of the recent cohorts, by contrast, seem teoatmithe female mortality models and even redueeesof the
typically male risks of illness and death. This niythe result of a new culture of the body thahs® more and more
interesting to young males, who study and imitatees of the behaviours of wome@reater care for their bodies, for
example, leads them directly or indirectly to fallohe path of prevention and to detect in advamreesilinesses that
might otherwise become lethal. We would like toalide to interpret the gradual closening of male femaale survival
values (due to the reduction in male adult mostadg we move from the 1952 cohort to that of 1965)he result of a
feminizing of male behaviour. We might conclude tthi@lian males in the younger generations seenhawee
understood that they need to study women if thegtu@live longer, hoping that Italian women do imoitate the men
of the previous generations!

This concern is not unfounded, if we consider tihat young women of today are those that most fretiyi@dopt

habits and behaviours that are damaging to theiithhe Smoking prevalence is increasing rapidly agndinem

(Ficolelli, 2009), reaching levels that approacloséh of women in countries where the smoking habg been
widespread for a long time. In the 2004 surveyithkan women that described themselves as cucigatette smokers
were 22.5%, compared with 30% for men as the diffee in smoking prevalence between gender wasegrieathe

elderly (Gallus et al, 2006).

Obviously, the results of our projections can dsaread in period terms. In this case we clearlyehta bear in mind
too mortality by age and cause for all the cohbdm between 2008 and 2050. According to the &feles for 2050
men will reach 88.7 years of survival at birth, iaga92.4 years for women (Table 2). This meansitistead of the 6.9
years of difference in 1979 and the 5.3 years i@72there will be a difference of 3.7 years in 2@56Q the trend
towards a gradual closening of male and femaleiwirwill continue. Indeed, for the young womentoflay we can
see a long-term process of coming closer to the ohéime same age, as, although they will maintaontatity levels for
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cancers that are much lower than men’s, the piojedf a slight increase in their mortality frometie causes will
combine with an increased reduction of men’s.

Obviously, between now and 2050 there will alsoabgradual increase in the survival of the eldewith a life
expectancy for sixty-year-olds of 25 years if maed almost 29 years if female, and for eighty-yads of 12.5 and
15 years respectively (Table 2). The constant as&en survival will be accompanied by an inevitaibicrease in the
population of old and very old people. In the cognotecades the large cohorts of the post-war peritidbass the
threshold of seventy and then eighty years, imnteldidollowed by those born during the years of ¢tenomic boom,
to which in the course of time have been addeceaging quotas of immigrants who arrive in Italyagtoung or adult
age, and who might remain there in old age. Griaz{gaselli and Viviana Egidi (2010) have made saaleulations,
using the hypothesis that the proportion of the#ossly disabled through old age remains consdadtequal to the
levels of 2004. Starting from the results of ouojections they forecast that in 2030 there willdimost 4,000,000
disabled over the age of sixty, against the figfrelightly more than 2,000,000 in 2004. Althoughcording to a more
favourable hypothesis, the numbers of the seriodisigbled should reduce with the same rhythms texgid in the last
ten years, that would still mean around 2,900,08ossly disabled, 2,300,000 of whom would be oer age of
eighty. If we also take into account those withtipdly reduced functional autonomy the overall estie would be over
8,000,000, of whom 4,000,000 would be over theaigaghty.

Faced with these possible scenarios, the courgarlgl needs to start considering health serviceyai the light of its
adequacy and sustainability, quite apart from thpaict that this process of growth in the elderlpylation would
have on social facilities and families.
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