Canadian Studies in Population, Vol. 23(2), 1996, pp. 99-126

Causes of Death Responsible for the Changing Sex
Differential in Life Expectancy Between 1970 and 1990 in
Thirty Industrialized Natlons

Frank Trovato

N. M. Lalu
University of Alberta
Edmonton, Alberta -

Abstract

In Western societies beforethe turn of this century life expectancy at birth for
women was either below that of men or only slightly above. By the late 1920s

and over the post-War years, the female advantage grew substantially, from

approximately two to three years at the beginning of this period, to between five
and seven years at present. During the last two decades, some nations have

witnessed a constriction of this differential. For another set of countries the

gender based gap in survival is still widening, but its magnitude has been

getting smaller. In a third group of countries the life expectancy difference
between men and women is relatively large and continues to diverge. We

execute a decomposition analysis of sex differences in life expectancy at birth for
thirty nations between 1970 and 1990. Our results indicate that although there

are substantial variations by country with respect to magnitude of cause

contribution, the most important cause-of-death components contributing to sex

differencesin overall survival between 1970 and 1990 are heart disease (largest
effect),accidents and violence excluding suicide, and lung cancer. In countries

where there has been a narrowing of the sex gap, in comparison to women, men

have tended to make larger improvements over time in terms of heart disease

(male rates reducing more than those of females), accidents/violence excluding

suicide (male rates reducing more than those of females), lung cancer (female
rates going up while male rates reducing or not increasing as rapidly). In the

closing section of this study we discuss what the future might hold for the sex

differential in life expectancy in the industrialized world.
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Résumé

Dans les sociétés occidentales an tournant du siécle, ’espérance de vie de la
femme 4 la naissance était soit inférieuresoit légérement supérieure a celle de
Phomme. Vers la fin des années 1920 et pendant ’aprés-guerre, 1’avantage
féminin a considérablement augmenté pour passer d’environ deux a trois ans au
début de cette période et atteindre cinq & sept ans aujourd’hui. Depuis ces vingt
derniéres années, certains pays constatent une réduction de cette différence; tandis
que pour d’autres le fossé continue & se creuser, quoique plus lentement. Dans
un troisi¢éme groupe de pays, la différenced’espérance de vie entre hommes et
femmes est relativement élevée et continue & diverger. Nous avons effectudune
analyse de décomposition portant sur I’écart entre les sexes dans I’espérance de
vie & la naissance pour trente pays, de 1970 a 1990. Nos résultats .indiquent
que, bien qu’il existe des variations considérables d’un pays & ’autre quant 3 la
gamme de causes possibles, les éléments majeurs des causes de décés
contribuant aux différencesentre les sexes durant la période visée sont les
maladies cardiaques (effet principal), les accidents et la violence excepté le
suicide, et le cancer du poumon. Dans les pays ol le fossé diminue, les
hommes semblent gagner du terrain sur le plan de la santé cardiaque (les taux
d’affections diminuant plus vite chez I'homme que chez la femme), des
accidents/de la violence excepté le suicide (les taux diminuant plus vite chez
Phomme que chez la femme), du cancer du poumon (les taux étant a la hausse
chez la femme alors qu’ils baissent ou augmentent moins vite chez I’homme
blanc). Dans la conclusion de notre étude, nous examinons ce que 1’avenir
pourrait réserver concernant cette différenced’espérance de vie entre hommes et
femmes dans le monde industrialisé.

Key words: Sex difference, Expectation of life, Cause of death, Decomposition

Ihtroduction

One of the most entrenched differentialsin humans is the female advantage in
survival over males (Madigan, 1957; Lopez, 1983; Waldron, 1976, 1983, 1993;
Stolnitz, 1956; Retherford, 1975; Enterline, 1961; Preston, 1976, 1977;
Nathanson, 1984; Wingard, 1984; Vallin, 1993, 1983; Verbrugge, 1976). Over
the course of the present century this phenomenon has become universal.
Currently, the female lead is in the order of five to seven years, depending on the
country (Population ReferenceBureau, 1993).1 Aftera relatively long phase of
continued divergence, some nations have been experiencing a constriction of the
difference in life expectancy, representing what appears to be an emergmg feature
of the fourth stage of epidemiologic transition.2
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In this study, we examine the contribution of cause-specificmortality to the
changing sex differentialin life expectancy across thirty industrialized nations
between 1970 and 1990, focusing primarily on the contribution of causes of
death to any observed change in this differential. We address the following
questions: (1) What is the relative contribution of causes of death to sex
differencesin life expectancy during a given time period? (2) Which causes of
death have been either responsible for the narrowing or widening of the sex gap
in survival over time? (3) How do the contributions of given causes vary across
nations? In the closing segments of the study we discuss our findings in the
context of epidemiological transition theory. = We begin our analysis with an
overview of the trends in this differential over the last two decades, followed by a
"decomposition analysis of cause-of-death component contributions to the change.

Sex Differences in Life Expectancy: Temporal Trends

Table 1 displays sex-specificlife expectancies for thirty nations for 1970, 1980
and 1990, based on data from the World Health Organization (WHO, 1995).
The period-specific differencesin life expectancy are expressed as the female
minus the male value, denoted in the table as D1, D2, and D3, respectively.
The second-order differences of these measures indicate whether the sex gap in a
given society has been widening or narrowing over time (i.e., D2-D1, and D3-
D2) and by how much. As shown at the bottom of the table, overall, life
expectancies of men and women have been increasing: In 1970 men could
expect to live to an age of 68.672 years, and women 74.789, for an average
differenceof 6.116 years in favor of females. By 1990, men’s lives were
extended by an average of 3.706 years, reaching an overall expectancy of 72.378;
women, on the other hand, had added 4.171 years to their life expectation,
ending with an average of 78.960 in 1990. Thus in an overall sense, women
continue to make greater strides in survival as compared to men.

The average first-order differenceas shown at the bottom of Table 1 (D1)
_changed from 6.116 in 1970 to 6.602 in 1980, accounting for a net average
widening over this interval by .486 of a year (D2-D1). However, between 1980
and 1990, this difference had actually narrowed by a small fraction (-.02). It is
clear that this overall constriction was the result of some nations having had
varying degrees of narrowing over time, while others continued on the usual
path of divergence. In fact, over the most recent decade, 16 of the thirty
countries show negative values of D3-D2, ranging from -1.03 in Australia, to
-.118 in Belgium. For Scotland and England this trend began a decade earlier
(see D2-D1 column). Taken as a group, the average amount of narrowing for
these 16 countries between 1980 and 1990 is of the order of half a year (see row
titled “negatives™).
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Causes of Death Responsible for the Changing Sex Differential in Life
Expectancy Between 1970 and 1990 in Thirty Industrialized Countries

These nations are situated in either Northern or Western Europe (Iceland,
Finland, Netherlands, Norway, Austria, Denmark, Northern Ireland, Sweden,
Scotland, England, West Germany, Belgium) or in the Anglo-Saxon overseas
societies of Australia, Canada, USA, and New Zealand. In this analysis, we
define these nations as Group A. What seems common to these populations are
the following characteristics: (1) they have relatively high life expectancies for
both genders across all three time points; (2) the average female expectancies
tend to be over 75 at the beginning of this interval and in some cases surpass 80
at the end of the period; (3) the average gain in male life expectancy over the
twenty-year interval is larger than that experienced by females (male gain = 4.3
years, female gain = 4.09 years); (4) over time, these nations as a whole
“experienced a declining level of dispersion in their—average -sex - gaps, -as
demonstrated at the bottom of Table 1 by the changes in standard deviations for
D1, D2, and D3. '

From the last column in Table 1 we can identify two additional sets of
countries. Group B consists of Italy, Malta, France, Republic of Ireland,
Portugal, Switzerland, and Yugoslavia (former nation before breakup). These
societies are characterized by a continuation of divergence in the sex differential,
with the important qualification that between 1980 and 1990 a noticeable
slowdown took place in this trend. For example, during the 1970s the
differential in Italy had widened by 0.436 of a year (see D2-D1 column); and in
the subsequent decade the gap reduced to only 0.079. Malta, France, Irish
Republic, Portugal, Switzerland, and Yugoslavia portray a similar pattern. A
common feature among Group B societies is the tendency for female expectancy
to have risen faster than that of their male counterparts over the last twenty years:
The average gain for males during the first decade was 5.65 years, while that of
females was 6.52, for a differential of 0.87 of ayear in favor of females. Another
common characteristic is the relatively high levels of female life expectancy,
which do not differ greatly from those in the preceding group.

Group C comprises the Eastern European nations of Czechoslovakia (now Czech
Republic), Poland, Bulgaria and Hungary, as well as Greece and Spain in
‘Southern Europe, and Japan. Beside the uniform experience of widening sex
differences in survival over the last twenty years, women in these societies have
enjoyed larger temporal gains in life expectation than their male counterparts. In
the four former Communist countries, male expectancies have tended to erode
over time, while those of females have continued to rise steadily (in Poland this
occurred between 1980 and 1990). Bulgarian males in 1970 had a life
expectancy of 68.863, but by 1990 this figure had reduced to 68.367, fora loss
of almost half a year. In Hungary, the loss for men was even more pronounced,
at 1.602 years. Between 1980 and 1990, Hungary and Bulgaria shared the
largest survival divergences between the sexes (1.493 and 1.137, respectively).
The Polish case is interesting because even though the sex gap remains
substantial, the differential has actually reduced, from 1.235 in the earlier decade,
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to .859 in the most recent decennial interval (nevertheless it is one of the largest
divergences among countries). The situation in Greece, Spain and Japan, differs
somewhat from the Eastern European nations in that the male and female life
expectancies tend to be substantially higher, and are generally in line with the

countries in Groups A and B. Japan represents a very interesting case because
since 1980 its men and women enjoy the highest life expectancies in the world.

Beside the uniform experience of widening sex differencesin survival over the

last twenty years, women in these societies have enjoyed larger temporal gains

in life expectation.

Decomposition Analysis

We employ a statistical model to decompose period-specific gender differences in
life expectancy (e0) attributable to the relative contribution of 10 major causes of
death, classified as follows: Cl1= heart disease; C2= other circulatory diseases;
C3= lung cancer; C4= breast cancer; C5= prostate cancer; C6= other cancers;
C7= cirrhosis of the liver; C8= other accidents and violence excluding suicide;
C9= suicide; and C10= all other causes of death (residual). We first examine the
relative importance of these ten cause components in explaining the sex
differential in life expectancy in 1970, 1980, and 1990. This is followed by an
analysis of the contribution of cause-of-death components to the change in gender
differencesin life expectancy in order to identify which of the ten causes is/are
responsible for either a widening or a narrowing of the sex gap over time (i.e.,

between 1970 and 1980, and between 1980 and 1990).

To illustrate the first aspect of decomposition, consider a hypothetical case
where mortality is a function of only two causes of death. In the context of a
multiple decrement life table, the expectation of life at birth in this case will be a
function of the cause-specificprobabilities of death for the two causes from
infancy through to the last age in the life table. That is,

el (malesy = F(A,B) )
¢l (females) = F(a, b) @

Where A and B are the vectors of age-specificprobabilities of death (which are
obtained from multiple decrement life table) from causes 1 and 2 for males; and a
and b are the corresponding vectors for females. Thus, the sex differencein
expectation of life can be decomposed into two cause components (Das Gupta,
1993):
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Difference in e? F(a, b) - F(A, B)
[F(a, b) - F(A, b) + F(a, B) - F(A, B)]2

[F(a, b) - F(a, B) + F(A, b) - F(A,B)]2 (3)

+ un

The first and second components are attributable to the first and second causes of
death respectively; and the sum of the two components will thereforeadd up to
the total gender difference in life expectancy. In our analysis there are ten causes
of death, and therefore the formula for decomposition will be more complex than
the one shown above (see Das Gupta, 1993). In substantive terms, each
component represents its net contribution to the sex differencein life expectancy
at age zero as a function of sex difference in that cause of death if all other causes

were held constant simultaneously (i.e. standardized). Components with

positive values would indicate that the sex mortality differential for that cause of
death serves to increase the female advantage in life expectancy over males,
whereas a negative value would reflect the opposite effect. Note that this
decomposition analysis is based on multiple decrement life tables; therefore, our
statistical results are net of age compositional differences.

The second aspect of decomposition analysis involves taking the change in
contribution over time of a given cause component to the change in overall sex
gap in life expectancy. In this case, a positive sign associated with a given
component would indicate that the net effectof temporal change in the sex
difference in mortality due to a given cause serves to expand the sex gap; and a
negative sign would denote the opposite. In our statistical tables these effects

are presented as absolute contributions in terms of years of life expectation (or -

fractionthereof).

1970 Period

Table 2 shows country-specific decompositions of life gender differencesin life
expectancydifferencesduring 1970 across thirty industrialized nations. On the
average, for the sixteen countries in Group A, sex differencesin heart disease
accounted for approximately 40 per cent of the female advantage in average
length of life (see bottom panel of Table 2), representing the main determinant of
the differentialduring this period. The contribution of accidents and violence
excluding suicide, accounted for an additional 18.30 per cent of the observed sex
gap, and lung cancer for another 10.50 per cent. Since breast canceris a disease
predominantly confined to women, the effect of this component alone (net of all
other causes of death) would have reversed the observed average sex gap by 6.76
percent or .36 of a year (i.e. -6.76 percent of 6.47). With the exception of the
substantial contribution by the residual component (19.43%) the remaining
causes appear to have played, on the average, minor roles individually in
accounting for the observed sex difference in overall survival.
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Being averages, these figures tend to mask important variations when individual
nations are examined. For example, Iceland shows heart disease accounting for
54.8 per cent (the largest contribution for this disease), while in Austria this is
only 24 per cent. The largest contribution of lung canceris in the Netherlands
(20%), while the lowest is in Iceland (-.8%), where the contribution served to
narrow the sex gap rather than to increase it. Denmark exhibited the largest
effectof breast cancer (-10.06%), while the lowest contribution is in Finland
(-3%). Accidents and violence excluding suicide accounted for roughly 32 per
cent of the survival gap in Iceland, but only approximately 9 per cent in

- England/Wales. These varying levels of effectssuggests that for the most part,

during 1970 higher male death rates from heart disease (the most important
cause), as well as accidents/violence and lung cancer were responsible for the
gender based survival differential.

The bottom panel of Table 2 indicates that in Groups B and C, the relative
contribution of heart disease (23.22 and 19.56 per cent, respectively) is
substantially lower than in Group A. This generalization is also true in
connection with cancers of the lung, prostate and of the breast. However, the
influences of other circulatory ailments, other cancers, cirrhosis of the liver,
accidents/violence, suicide, and residual were more pronounced. Thus, in the
second and third sets of nations, higher male death rates from these causes
constituted the predominant reason underlying the differencein life expectancy
between men and women in 1970 (corresponding sex-specific age-standardized
death rates by cause of death available on request). The larger contribution of
residual causes in Group C may reflectthe combined influences of higher male
infant and childhood mortality and perhaps also infectious diseases. (i.e., this
component contains such causes of death). .

1980 Period

In Table 3, the relative contributions of most cause components for all three
groups of nations in 1980 tended to be larger as compared to the situation in
1970 (compare Tables 2 and 3). Exceptions to this tendency are the categories
of accidents/violence and residual causes (and suicide in Group C). The overall
trends between these two time points suggest that women continued to enjoy
larger improvements in survival from virtually all the major killers, though
cancer mortality among women increased during the period, as the negative
value of this component became larger in 1980.

With few exceptions, the overall net effectsof cause components between 1970
and 1980 served to expand the sex gap in life expectancy across all three groups
of nations. This trend is reflected more clearly in Table 4, which presents
decomposition of change in the sex differencein life expectancy as a function of
change in cause-of-death components. Note that the figures in the table represent
contributions to the change in the sex gap in terms of absolute years of life

107



‘311 BIEP S} UT S[qE{IEA. JOU YJEaP JO ISNED SIYJ 44

"sas0e) 1O [V (01) “9pLoING (6) OpIoINS Supnjoxd 30ULOIA PUE SJUIPIODY (8) 39AI'T JO SISOYLID (L)
“190uey) 1910 (9) “W0ue) eisoid (s) Jaoue) isealg (p) “1eowe) Sun- (£) ‘Aroje[noir) YQ (g) 95easiq Wl (1) :SMO[[0] S dIe S)uauoduiod YIesp Jo asned o[,

F. Trovato and N. Lalu

o'y 8€T SOV 9T L6'E €Tl 0T L0V ST'E 00°TI 660 ‘a's
v$81 1494 €TS1 LI'E s0'6 og’e 8¥'9- SETI SY'L YTve 099 (o€-1)uzapy
LL'T e 96’ €91 s 680 091 ££e SEY 90°¢ (4% ‘a's
£5°0C 88t €891 wy L 90T ki o LTI 956 96T €9 (og-vO)ueay
LY e 00's 09T 1€y 90'F T w9e 8'E L0T1 €1 ‘a's
1 74V/4 vE'E 8L91 9V SEIt 74 £8°9- 6L°01 658 S8'LT £€'9 (gT-L1)wean
18'¢ $6'1 £e'e 18T 06’1 'l (A Iy $6°0 6¥'L 1.0 ‘a's
€6'91 09y 98¢l 90T LoL L8E SI'L- ¥o'Il £0'9 60°'1v 6L9 (o1-1)weay
08'L1 V56 ELET 6L’y L6L 61T vy 6L'6 or'tt 16°LC YL Amguny  0g
L9vT 99°€ £5°0T £8°C W9 'l 9 €L6 6E'TT 6L'ET w$'s eeding 67
LLee 081 89'¥1 £L9 oyl (423 LTS SO vl 8¥'TT 179 uredg g7
0981 £0°S OEel 6¥'S 0T £0'1 I$C 61'L 8291 £1°st 9$°S weder £z
oL'ee ** et L8T vI'L 1 LEE SToI 96 19°Le 8T8 . puelod 9z
9881 6¢'T £v'6l 69°¢€ S9°€l 6LT 8¢°L- 9Ll 881 LT'8e 09y VR 6T
6281 ws SEEl Iy 88 S8'1 ST E£TEL 68'8 v6'6T 8€L BD[BAOISOHDZ]) T
YEYT 8Ly 6661 129 6€'8 1€T 8T 9r'ot oL'S €€'TT £€9°¢ elagjsosn) €
£€°61 VL Plad 8¢t 9501 (349 Lyl 08°€l 9£'9 LO'TE 8L'9 PUBMISZIMG 7T
06'LT 06'1 09'9C 90°L §T6 85T 6EY 9Ty 6911 LTEL 0oL [eSnuog  1g
6061 95T 90°91 620 €L [A %% Lye 6£°6 a4 S99y £5°6 doy pueppyy 07
0L'IT £8Y 9L'vI £€r's EL6T or'e £1's- 1ol €18 6TLl sT8 el 61
L6V1 L0°0 611 £€6C we SLT 1€01- 8L¢Cl LSS 88'6¢ 544 BjEN 81
e8I S8l 9l LSL vl 18T 8£9- (4891 91'8 i a 74 99'9 Apy LI
jxA 4 wy 6E'ET 16°1 vL'6 s9'¢ 19°L- G8'81 88°L SY'9T 189 umipg 91
ELLT 8L'E 1€°61 6C1 (A 104 £9°8- 8€°01 1189 A %4 819 puejeaZ MaN Gl
1061 LTS wIl or's 658 e 97’9 1911 el $8'eE cL'9 Auenuan Isopm v
woT 9T 124 SE0 veL we ¥9°6- [£49 L6'S %90 009 saep/pueidug €1
30781 $9'C 8LCL €60 LrL 85T e €91 e (1844 <19 puepods 71
16¥1 S8'¢ 1€°C1 we (424 65°S £8°0- oL's £€6'S 69'6v 91’9 uspamsg 11
8981 oLt 1891 8€0 16y 0sT v6'L- S001 Ly'y 6E'8Y 79 PUER ‘N 01
$6°81 199 o101 8¢€T 96’ 9% L9'8- 611 ST'9 89ty s1'9 ewwdqg 6
€€°61 66'L w6l 98'9 99°L 6T LS €86 L £9'6C 81'L ewsny g
88°0C 19 811 el'l 98y 9T's we SL9 119 S6'1v £6'9 AemioN L
6981 wi 15°L SO°1 L6 6TY 98- 1€ <9 T0°LE 989 Spue[lOYIRN 9
¥8'S1 20Y SE61 09T orL £9°¢ ve9- L901 1544 798¢ oL vsn ¢
68°CI 06'L 60'v1 1€ (43 4 £9C 0s'e- €0'C1 819 91y 99'8 pueuly ¢
L191 8¢S 249 96T L0'8 06’ og'L- 80°CI 05'S 178¢ €€°L tpeue) ¢
o's vES 0S°LL €00 6L'L 6L'S 09°L- 88'C 09 119¢ w9 pue[d] ¢
6891 90y LLYT w®e 60'6 oL'e 86°G- Y011 s 6£'8¢ LT'L elegsny |

(] 6e] 6D 80 Lo 2 (o] 1] £ 0 10 0861

+(%) JUaU0duIo)) s JO osne) N-40° Anuno)

0861 ul 0197 93V 3e Aoueyoadxy oJ1T Ul SOUSISI( S[BN-S[EWa,] 03 UOHNQLYUOY) YIBS(I-J0-3sne)) Jo uonisodwods(q ¢ sjqel

SaLOUN0Y) pazijernsnpu] Auny), 10§

108



Causes of Death Responsible for the Changing Sex Differential in Life
Expectancy Between 1970 and 1990 in Thirty Industrialized Countries

expectancy (or fraction thereof), and that the sum of the ten causes will add up to
the observed overall change in the sex gap.

On the whole, during this time interval, Group A countries experienced a
widening of .328 of a year in the sex gap, while those in Groups B and C
showed larger changes of .563 and .769, respectively (see bottom of Table 4).
The dominant components for these overall expansions tend to be the same
across the three sets of countries, though the rank order of importance may differ.
Among Group A nations, the following causes led to a widening of the
differential: heart disease (.172), other circulatory (.055), lung cancer (.114),
prostate cancer (.063), other cancers (.197), cirthosis of the liver (.037), and
suicide (.090). Negative effects can be attributed to accidents/violence excluding
suicide (-.241), residual causes (-.107), and breast cancer (-.052).

As shown in Table 3, by 1980 the countries in group B had experienceda shift
in the primacy of importance for given cause contributions. During 1970 the
residual category led the way, but in 1980 almost 28 per cent of the sex
differential in survival could be attributed to men’s higher death rates from heart
disease (the leading contributor). An additional 20 per cent was due to residual
causes; and accidents/violence excluding suicide accounted for almost 18 per
cent of the sex gap. Moreover, lung cancer and other cancers together were
responsible for about 22 per cent of the differential.

Between 1970 and 1980, the pattern of change in contribution of cause-of-death
components for Group B follows rather closely that of societies in Group A.

There occurred rises or declines in degree of contribution for practically the same

components, and in most cases by a similar amount. The most notable

exceptions to this generalization are: heart disease, where the change in

contribution is substantially greater in Group B, and residual causes,

characterizedby a larger decline in this Group. Such differencein pattern of
change and in levels of effectsbetween the two sets of nations provides some

clue as to why the sex gap in life expectancy continued to widen by a larger
amount between 1970 and 1980 in Group B. The answer lies in the greater
positive contributions of heart disease in the latter group. During that decade
men’s death rates either increased more than those of women, or perhaps
declined less, leading to an overall expansion of the gender gap in survival.

(Table of age-standardized death rates available on request.)

Concerning Group C, in 1980 the average contribution of heart disease was 25
per cent, while residual and accidents/violence each contributed roughly 20 and
17 per cent, respectively; other cancers and lung cancer were each responsible for
just over 11 per cent of the sex gap in survival. In general, what distinguishes
the situation of this Group from that of the previous two is the greater weight of
other circulatory complications (9.56 %), and the lower impacts of breast cancer
(-4.58), prostate cancer (2.06 %), suicide (3.88 %), and also heart disease.
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Causes of Death Responsible for the Changing Sex Differential in Life
. Expectancy Between 1970 and 1990 in Thirty Industrialized Countries

Returning to Table 4, across all three groups of countries the contributions of
heart disease between 1970 and 1980 exceeds that of any other component. Not
surprisingly, then, in societies where men have been making larger
improvements in heart disease as compared to women, the sex gap in
expectation of life widened by a lower degree then in nations where the male
improvement was less pronounced. This relationship is clearly evident in
Group C countries, where the change in the sex gap in expectation of life ranges
between 1.607 years (Hungary) and .11 of a year (Japan). The contribution of
heart disease in these societies is consistently positive and generally quite
substantial, as compared to societies in Group A, most notably in Australia,
Canada, USA, Scotland, England, New Zealand and Belgium, where the effects
- of this killer are either negative or small positive. Although the sex gap has
been expanding in these societies, the amount of change in the differential has
tended to be smaller than nations in Group C (i.e., the gap is positive, but
diminishing in magnitude over time).

1990 Period

If all the thirty nations are considered as a whole, the bottom part of Table 5
shows that heart disease in 1990 was the leading cause of the sex differentialin
overall survival (31.19 %). Following in order of importance were: residual
(19.46 %), accidents/violence (13.51 %), lung cancer (11.83 %), and other
cancers (11.71 %). In general, these rankings prevailed across all three sets of
nations, though the magnitude of effectsmay differ. For example, in Group A,
heart disease accounted for 36 per cent, while in Groups B and C, its
contribution was somewhat lower at 26 and 25 per cent, respectively.

As noted earlier in Table 1, and now also evident in Table 6, between 1980 and
1990 Group A nations experienced an overall narrowing of the sex gap by -.541

of a year, while the other two groups continued to follow an expansionary trend
(Group B by .200, and Group C by .949 of a year on average). What accounted
for a large portion of the constriction in the former Group was the influence of
heart disease, with a contribution of -.526 of a year. Following this component,

the rank order of importance for those causes with negative values is as follows:
accidents/violence excluding suicide (-.177), lung cancer (-.085), breast cancer
(-.068), other circulatory (-.012) and cirrhosis of the liver (-.012).

These negative shifts in component contributions over the last decade generally
reflect larger mortality improvements for men as compared to women. With the
exception of breast cancer (which is a female affliction) the improvements in male
life expectancy could have resulted from a number of possible temporal
dynamics, including the likelihood that both sexes could have made gains in
survival, but the gain favoredmen more; or alternatively, women could have
experienced increased mortality from certain causes, while male death rates
declined or remained stable. For the most part, the mechanism involved is a
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Expectancy Between 1970 and 1990 in Thirty Industrialized Countries
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decline in both male and female rates, with those of males reducing more over
time. (Standardized death rates available on request.)

Regardless, the tendency for the sex gap to narrow suggests that the sexes may
be experiencing shifts in modes of living that differradically from the past, and
that such changes have translated into a converging trend in mortality. For
example, the larger improvement in lung cancer for males probably signifies the
effects of widespread smoking cessation during the post-War years, in
conjunction with increased use of tobacco by women (Lopez, 1995; Wingard,
1985; Chollat-Traquet, 1992; Waldron, 1993). Undoubtedly, the decline in
smoking prevalenceis also of significancein men’s survival gains from heart
disease (Goldman and Cook, 1988).

In Country Group A, four cause components are conspicuous in their
contributions to enlarging the female survival advantage: prostate cancer (.094),
other cancers (.146), suicide (.079) and residual causes (.030). “Other cancers”
and prostate cancer also figure prominently in this trend. Although its
contribution to the sex gap in life expectancy tends to be relatively small, male
suicide continues to be a significant concern in many industrialized societies
(Vallin, 1993).

If one examines individual countries in Group A, there is considerable
variability with regard to both magnitude of change over time in the sex
differential,and primacy of contribution of cause components. To illustrate,
Australia shows the largest narrowing of the gap (-1.03 years in Table 1), with
the contribution of heart disease being -.753 of a year (in Table 6). The gap in
Iceland narrowed by almost one year (-.92), and the contribution of this disease
was even more substantial, at -1.271 years, the largest of all nations. It may be
important to reiterate the meaning of these figures: They indicate that if heart
disease alone were to operate, net of the other causes of death, the sex gap in life
expectancy would have narrowed by 1.271 years in Australia, and by .92 of a
year in Iceland. In Belgium, where the change in the gender differenceis the
smallest of all 16 nations in the Group (-.118), the effect of shifting sex
differences inheart disease over the decade was -.294, which is larger than that
associated with West Germany (-.23) and Austria (-.13).

In Austria, Denmark, Sweden, and West Germany, suicide shows negative
contributions, indicating that while both male and female death rates went down
over time, men in these societies have made larger improvements in risk. (Table
of standardized death rates available on request). This situation differs
considerably across the remaining nations in this Group, where the pattern of
change in this component has favored women more, particularly in New Zealand
(:248), Iceland (.200), Finland (.187), Australia (.133), Northern Ireland (.127)
and Scotland (.121).

It is also interesting that in 14 out of the 16 countries in Group A, temporal
change in sex differences in accidents/violence mortality contributed to a
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narrowing of the sex gap, the largest effectshaving been in Australia (-.384),

Austria (-.371), Canada (-.361), United States (-.311), Norway (-.298) and
Northern Ireland (-.288). Thus, over the last decade, women’s death rates from
this cause category have been declining more slowly than those of their male
counterparts. Only in Finland and New Zealand did this component serve to

expand the survival discrepancy between the sexes, by .09 and .016 respectively.

Another area where change in death rates seems to reflect some erosion in

females advantage is cirthosis of the liver---an ailment related to excessive
alcohol consumption. In 10 out of the 16 countries the sign of this factor is

negative, which contrasts sharply with the trend in the earlier decade, where only

one nation showed a negative value (Iceland).

The influence of changing mortality rates due to prostate cancér and “other”
cancers” is fairly uniform across all countries in Group A (and in all other
countries). In all cases, the effectof change in prostate canceris to increase the

disparity in life expectancy in favor of women. On the other hand, it is also true

that breast cancer is a major killer of women across all nations, and its impact is

always to narrow the differential.

With the exceptions of Austria, Northern Ireland, West Germany, and Belgium,
changing sex differencesin lung cancer mortality during the 1980s have led to
reductions in the magnitude of the female advantage in life expectancy, with
Netherlands (-.259), Finland (-.255), Denmark (-.239), and England (-.175)
leading the way. In these societies female mortality has been rising faster than
that of males for at least two decades, especially between 1980 and 1990.
Perhaps, this trend reflects the effects of the female smoking epidemic that began
after the second World War, and accelerated over the ensuing decades. It
appears, that for men, mortality due to lung cancer since the early 1980s has
been increasing at a slower pace than is the case for females (Rennie and
Rusting, 1996; Lopez, 1995; Lopez, Caselli and Valkonen, 2995; Waldron,
1993).

Only in five countries --- Finland, Netherlands, Norway, Sweden, England ---
did the effect of “other circulatory” cause the sex gap in survival to expand over
the 1980s, Sweden being the most conspicuous case representing this situation
(.116). Belgium on the other hand, is exceptional in showing the largest
narrowing due to this cause category (-.112). Concerning heart disease, its
contribution is negative across all 16 nations, and its effects are quite
substantial: Iceland shows the most pronounced reduction (-1.271); fairly large
negative contributions are also noted for Australia (-.753), Canada (-.733),
Finland (-.653), United States (-.679) and Sweden (-.602).

Thus, as a general summary of the pattern of cause contributions to narrowing
sex gaps in life expectancy among Group A nations between 1980 and 1990,
shifts in sex differences in heart disease were the primary force, followed in order
of importance, by breast cancer, accidents/violence, other circulatory, and lung
cancer. Had each of these causes operated alone (net of the effectsof the other
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components) there would have been a substantially greater constriction of the sex
gap than that actually observed. What dampened the combined negative
impacts of these components were the counteracting influences of other cancers,
prostate cancer, and to a lesser extent, residual causes of death.

Generally, the primacy of cause components in Group B, as shown in Table 5,
is similar to that established by nations comprising Group A: heart disease,
accidents/violence, lung cancer, breast cancer, prostate cancer, and other cancers,
in that order. Moreover, as indicated in Table 6, between 1980 and 1990,
societies in Group B were following closely the mortality trajectory of those in
the preceding Group, as they seem very close to entering a stage of narrowing
sex differencesin life expectancy.

The corresponding averages at the bottom of Table 6 confirm that heart disease,
other circulatory, breast cancer, and accidents/violence, all contributed negatively
to the gender based differential over the last decade. However, once all ten
causes are taken into account, the net result was a continuation of divergence,
but at a reduced level as compared to the 1970s (referto Table 3). Larger
increases in male death rates as compared to females in the most recent decade
from cancer of the lung, other cancers plus prostate cancer, and to a lesser extent
residual causes, have played some role in maintaining a small diverging trend in
the sex gap in survival. What is different in this group of nations (as compared
to the previous two) is that contributions of heart disease, other circulatory, and
accidents/violence are substantially weaker and therefore their combined negative
influences were insufficient to override the divergent effects of the aforementioned
causes.

In Group B there is considerable variance in the pattern of cause contribution
across individual nations. For example, Italy has the lowest change in the sex
gap in overall survival (.079), and the net contribution of heart disease would
lower the difference by -.131; on the other hand Malta shows a contribution from
this component of -.358, though in relation to Italy it has experienced a greater
degree of expansion in its life expectancy differential(.123). Switzerland saw a
widening of .265 of a year, but the negative effect of heart disease is marginal, at
-.034. In Yugoslavia, the shift in the sex gap is the largest of all countries in
this Group (.39), and the contribution of heart disease served to increase the sex
difference by .246 of a year, all things equal.

Five out of the seven nations in Group B have undergone negative effectsof
other circulatory disease, particularly Malta, where the impact is substantial
(-.52). In the case of lung cancer, with the exception of Switzerland, these
societies all show positive contributions. These nations share some important
similarities with those in Group A in regard to the pattern and direction of effects
of cancer of the prostate and breast, other cancers, cirrhosis of the liver,
accidents/violence, suicide, and residual causes. Thus, it seems clear that these
nations are following the mortality trajectory of Group A, and it is only a matter
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of time before they too embark on the same pattern of change in their sex
differentials in life expectation.

Thus, the main reasons why Group B nations have not yet experienced a
narrowing of their sex gaps are attributed to the overriding expansionary effects
on the survival difference of lung cancer, prostate cancer, “other” cancers, suicide
and residual causes. Were it not for the increasing functions over time of these
components, the interplay of heart disease, other circulatory, breast cancer, liver
cirrhosis, and accidents/violence, would have produced an overall narrowing of
the life expectancy gap.

The situation for the seven nations in Group C (see the bottom of Table 5)
_indicates that in 1990, heart disease, residual causes,.accidents/violence, other
cancers, and lung cancer in that order, were the leading components. Heart
disease alone accounted for one-fifth of the difference (25.10 %); and in
combination, these five causes explained 84 per cent of the gender differencein
life expectancy. In comparison to the previous two sets of nations, countries in
this Group showed in 1990 larger positive impacts of other circulatory diseases,
cirrhosis of the liver, and accidents/violence. Also important is the fact that
heart disease contributions tend to be uniformly positive (except in Spain, where
its effect is small and negative (-.078)).

The expansion of the magnitude of the differentialin these societies between
1980 and 1990 can be explained to a large extent by the interplay of these same
cause-of-death components. As shown in Table 6, only breast cancer
contributed negatively (but by a small amount) across the nations in this group
(-.041). Heart disease (.225), other cancers (.253), and lung cancer (.191) acted
as the main agents to expand the female advantage in average length of life.
Thus, a large part of the continuing divergence of the sex differentialin survival
is a function of not only higher male mortality from the major killers, but also of
more rapid increases over time in male death rates from these ailments.

In these seven countries there is considerable variability in direction and size of
cause contributions to the change in the sex differencein expectation of life,
which may not be surprising given their diverse social and economic structures,
As seen in Table 6, the change in the sex gap between 1980 and 1990 ranges
from a low of .566 of a year in Czechoslovakia, to almost one-and-a half years in
Hungary. With regard to differencesin cause contributions, Spain shows a
negative effect of heart disease, while the other countries all have positive values.
Spain and Japan deviate from the general pattern of other circulatory diseases, in
that they exhibit negative contributions. A similar tendency is also evident in
the cases of liver cirrhosis, accidents/violence, suicide, and residual causes.

An important similarity these nations share with those in the Groups A and B is
that temporal changes in breast cancer mortality uniformly act to reduce the
female advantage in overall survival. As in the other societies, the trend in the
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risk of breast cancer for females in these nations is also on the rise. The same
prediction seems appropriate in the case of prostate cancer for men.

Concerning the contribution of liver cirrhosis, an almost equal number of
nations in Group C have negative and positive effects. In Japan, Spain and
Greece the change in this disease over the last decade seems to have favored men
more than women, thus accounting for a narrowing effect. In Poland and Japan
men have also shown larger improvements in their risk of death from
accidents/violence. Some improvements in male suicide is also noted for
Czechoslovakia and Japan.

Group C nations present an unusual pattern of cause contributions. Between
1980 and 1990, the leading components responsible for the changing sex
difference in survival tend to differ from country to country. While heart disease
has been the prime factor in Czechoslovakia, Greece, and Bulgaria, it is less
important in Poland (third in rank of importance), Japan (fourth in rank), and
Hungary (sixth in rank). In Czechoslovakia the four leading causes, in order of
importance are heart disease, other cancers, lung cancer, and cirrhosis of the
liver. In Greece, heart disease is the leading determinant, followed by lung
cancer, other cancers, and accidents/violence. Other cancers have contributed the
most to the Japanese differential, surpassing the contributions of residual, lung
cancer, and heart disease. In Spain, other cancers, lung cancer and “residual” are
virtually tied for primacy, followed by accidents/violence. Heart disease, other
circulatory, other cancers, and lung cancer are the four leading cause-of-death
components in Bulgaria. Perhaps of all seven nations in this Group, the pattern
of cause contribution in Poland and Hungary are the most unusual. In the
former nations, suicide is the predominant agent, followed by other circulatory,
heart disease, and lung cancer. In Hungary it is cirrhosis of the liver and other
cancers which have led in importance, followed by lung cancer,
accidents/violence, other circulatory, and then heart disease.

Discussion

Over the last two decades, societies situated in North and Western Europe, and
in the overseas Anglo-Saxon countries of Australia, Canada, New Zealand and
United States, have witnessed a sustained slowdown in the pace at which the
sex gap in life expectancy expanded, followed thereafterby a narrowing of this
difference. Our analysis indicates that this phenomenon can be attributed to two
important trends: (1) the tendency for men to make larger improvements in
mortality, as compared to women, from certain cause categories, particularly
heart disease and lung cancer, and also accidents and violence excluding suicide;
(2) erosion of female survival probabilities associated with breast cancer, and
lung cancer, in addition to slowdowns in the pace of improvements in mortality
due to accidents and violence (excluding suicide).
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We found that the largest contributor to narrowing the sex gap in overall
survival was temporal changes in sex differencesin heart disease mortality,
followed by accidents/violence(excluding suicide) and residual causes of death
(which includes many heterogeneous causes, including infectious diseases). The
rising incidence of breast cancer among women seems to be a common feature of
all industrial nations, but it is more pronounced in those societies where the sex
gap in life expectancy has either narrowed or reduced. The same trend is evident
in the case of prostate cancer among men. These two causes tend to counteract,
but ultimately, breast cancer has a stronger impact, such that the net effectof
these two components serves to reduce the overall survival advantage for
women.

- A'second group of countries, located in Western and Southern Europe, including
Portugal, Malta, Italy, France, Republic of Ireland, Switzerland, and the former
Yugoslavia, appear to be following closely the path established by the preceding
nations. They too demonstrate predominant effects of heart disease and
accidents/violence, suicide, cancers of the lung and prostate, as well as “other
cancers,” in maintaining women’s overall survival advantage. Though the
temporal change in the sex gap continues to be positive in these countries, it has
been getting smaller. It would appear that these societies are on the verge of
entering a phase of narrowing sex differences in life expectancy.

We observed a third, heterogeneous category of countries, comprised of Japan,
Greece, Spain, Czechoslovakia, Poland, Bulgaria and Hungary, where the
differencein life expectancy in infancy continues to expand and/or is relatively
large. In these societies, the temporal trajectory of change in the differentialhas
been following the typical historical pattern of more rapid expectancy gains for
females, accompanied in some cases by an erosion of male life expectancy (as in
the cases of Hungary and Bulgaria; and for Poland between 1980 and 1990).
The cause components responsible for the continued divergence in survival in
this third set of nations tend to vary in importance from country to country.
Unlike societies in Groups A and B, where heart disease and accidents/violence
took on dominant roles, in this Group heart disease was not uniformly the
leading cause.

The literature on sex differences in mortality has provided little, if any indication
for an eventual narrowing of gender based differencesin survival during the later
phases of this century. Omran (1971), the originator of epidemiological
transition theory, gave no mention of this phenomenon; nor did Kitagawa
(1978) in her overview of the 1970s literature. More recent works by Olshansky
and Ault (1986) and of Rogers and Hackenberg (1991), give some indication of
such occurrence during the advanced stages of epidemiological evolution,

however the focus of their attention was exclusively on the situation prevailing
in the United States and not to the broader international context.

The wunanticipated trend mapped out in this study for sixteen highly
industrialized societies represents a break from that which prevailed over the last
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seven or eight decades; and if the noted pattern continues into the future,
analysts will need to revise accordingly the theory of epidemiological
transition.3 ’

This phenomenon may turn out to represent a common feature of societies in the
fourth stage of epidemiological transition, which has been defined by Olshansky
and Ault as the “era of delayed degenerative diseases.” In this study we have
shown that to a significant extent, the mechanisms responsible for a narrowing of
one of the most entrenched differentialsin human populations are grounded in
shifting patterns of mortality risk between the sexes primarily with regard to
heart disease, accidents and violence, lung cancer, and the rising incidence of
breast cancerin women, which is generally more pronounced than the rise of
prostate cancer in men.

In the present study we focused exclusively on decomposing overall life
expectancy on the assumption that in the industrialized world of late twentieth
century, the vast majority of mortality dynamics tend to be concentrated in
adulthood, particularly in the advanced ages (Fries, 1980; Olshansky and Ault,
1986; Olshansky, Carnes and Cassell, 1990; Olshansky and Carnes, 1993;
Coale, 1996; Manton, 1982; Manton, Stallard and Tolley, 1991; Kannisto et
al., 1994).4 However, because changes in sex differencesin life expectancy at
birth do not necessarily reflect equal contributions by all age categories, our
decomposition analysis should be extended to include age groups into the
decomposition of sex differencesin life expectancy. Rogers and Hackenberg
(1991) have argued that recent developments among the youth and young adults
are becoming increasingly important in shaping the epidemiological profile of
contemporary society. This raises the possibility that part of the phenomenon
observed in this study can be attributed to mortality dynamics in youth and
young adult segments of the population. It is also possible that for some
nations changes in infant and early childhood mortality may have some bearing
on the change in overall survival between the sexes. But, given their advanced
stages of epidemiological transition for the countries studied, it is highly
unlikely that these early age components would contribute significantly to any
observed changes in the sex differential in life expectancy. This being the case,
in future analysis, one would have to look at how life style changes in adult men
and women may account for either narrowing or expanding gender gaps in
survival, and how different age groups contribute to such tendencies over time.
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Footnotes

1. See El-Badry (1969) and Langford and Storey (1993) for situations where
male life expectancy at birth is higher than that of females. A comprehensive
account of the historical pattern of this differential is found in Stolnitz (1957).

2. Waldron and Johnston (1976) had suggested some twenty years ago that a
"reversal of the trend may develop in the future” (p. 23). In her most recent
cross-national investigation of changing sex ratios of mortality between 1977
and 1988, Waldron (1993) presents some evidence in support of her earlier

~assertion with Johnston;  ‘Preston (1993) has-indicated that-demographers
have been aware of this new development. However, systematic analyses of
the kind developed in this study based on international comparisons are
lacking.

3. In the Coale and Demeny (1983) Model Life Tables, under conditions of
very high mortality the gender gap in life expectancy at age zero fluctuates
around two years; and as the level of mortality reduces, the sex differentialin
life expectation widens in the manner observed over the historical experience
of industrialized nations. What is also interesting is that at the very highest
levels of life expectancy in the Model Tables, the gender gap in survival
narrows in the manner documented in this study. (But see Vallin (1983) for
a dissenting view on this.)

4. This study differs from that of Trovato and Lalu (1996) in the following
aspects: (1) the current analysis is based on three time periods, with more
precise start and end points (i.e. the first point of observation is 1970, the
second is 1980, and the third is 1990); in the earlier analysis, the
observations were for time periods---sometimes three or more years before or
after surrounding 1970 and 1990; (2) the present study examines causes of
death contributions to the change is sex gap in life expectancy at age zero,
while the previous research did not consider causes of death; (3) the current
investigation is based on a more extensive breakdown of the mortality data
(i.e. by age, sex, period and country); (4) the earlier study included a number
of nations not included in the present analysis.
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