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Abstract

Adult lifespan variation has been stagnant sinae XB60s in most countries, despite increases in
longevity. We investigated the role that smoking lptayed in this stagnation using Finnish register
data by occupational social class (1971-2010). Wjmeeted stronger mortality compression in the
absence of smoking and expected smoking-attribeitalolrtality to explain divergences in compression
by occupational group. Instead we only found a rsbdapact on lifespan variation from smoking,
despite it having a large impact on life expectafaypong men, diverging trends in lifespan variation
by occupational class would have widened even éarth the absence of smoking, while among
women trends in lifespan variation were mostly éeaed by smoking. The maturation of the smoking
epidemic is not expected to bring about strong cgdas in the uncertainty in the timing of deatbr n

is it expected to reduce inequalities in this disien by occupational class in Finland.
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Introduction

Uncertainty in the timing of death, or lifespania#ion, is possibly the most fundamental distribnél
issue we face (Tuljapurkar 2010). This uncertamneiyuces the value of public and private investment
and savings (Edwards 2008). It also impedes thenpig of life’'s events. At the societal level high
lifespan variation may signal failing social podéisi(van Raalte et al. 2011), particularly if caubgd
high levels of premature mortality (Sen 1998).

With uneven age patterns of mortality declinegdgan variation is becoming a more important
dimension to examine. Divergences in mortality ribsttions between high income countries
increasingly come from differences in adult lifespaariation, defined as variation in ages-at-death
conditional upon surviving childhood, instead offeliences in mean ages at death (Edwards and
Tuljapurkar 2005). Although a strong inverse relaship used to exist between these two domains,
increases in life expectancy since the 1960s havemformly been met with compression in the adult
lifespan distribution — if anything stagnation iduét lifespan variation has become the norm in high
income countries (Edwards 2011; Edwards and Tullgy2005; Smits and Monden 2009; Wilmoth
and Horiuchi 1999).

For adult lifespan variation to decrease, mostatéduction at younger ages must outpace
mortality reduction at older ages. Thus it mightdxpected that the observed stagnation in lifespan
variation is owing to harmful personal behaviouatthas led to high levels of premature mortality.
Smoking is the most obvious example, and one tsiyht to be investigated.

It is well established that a history of smokisgaissociated with higher mortality. The long-
running prospective British cohort study on medidattors has shown an average 10-year difference
in mean age at death between lifelong smokers andsmokers (Doll et al. 2004). This study also
showed that a quarter of cigarette smokers diedevgtil in middle age (ages 35-69) — ages to which

indices of lifespan variation have been shown tceggecially sensitive (van Raalte and Caswell in



press). As such, we would expect smokers to hdeeger left tail of the age-at-death distributitwarn
non-smokers, and consequently to have higher Bies@riation.

Additionally, since smoking is heavily sociallytfaned, different SES groups have different
cohort smoking patterns. Peaks in smoking-attridetanortality occur in different years for these
different groups. Modelling the impact of smokingtlae population level can hide these dynamics.
Moreover, different SES groups have been showrate ldiverging trends in lifespan variation, with
manual workers experiencing increases in lifespanation and non-manual workers mortality
compression since the early 1970s (van Raalte, ikdaren and Myrskyla 2012). An important
guestion is to what extent these diverging tremd&féspan variation by SES can be explained by
smoking.

In this study we model the impact of smoking oa lifespan variation of Finnish occupational
social classes from 1971 to 2010. Finland was chdmxause of the high quality of its data, the
relatively long time series available, and becatulkas a smoking history that is similar to thairid in
many other western countries (Pampel 2011). Itrashto what was expected, we find only a modest

impact from smoking on overall levels of lifespaariation.

Data

The dataset is comprised of individual level registata of all Finns linked by personal identificat
codes to the death registry, covering the period11810. The death and exposure counts were
aggregated by Statistics Finland by single yeargaf (50-100+), sex, cause of death, and occupétiona
based social class before being delivered to thearehers. In each year person days and deaths were
allocated to one year age intervals between exdbtidays. The death rates and mortality differences
by occupational class have been published elsewiMeagtikainen, Valkonen and Martelin 2001;

Valkonen 1993; van Raalte et al. 2012).



We used occupational-based social class as ouril@k&tor because unlike education, the
proportion of individuals in each class remainethea stable over time (van Raalte et al. 2012).
Occupation-based socioeconomic status was meaatithe time of each census updated in evéry 5
year. Four groups were distinguished: 1) upper manual, 2) lower non-manual, 3) manual workers
and 4) others. We only present results for the 8rslasses due to large compositional changesrwith
the fourth group. The classification is retroactise for pensioners, unemployed persons and fuseth
whose socioeconomic status was unknown informatias retrieved from earlier censuses. Those
whose main activity was household work were clasiaccording to the occupation of the head of the
household. Immigrants were dropped from the dataisee we did not have any baseline information
on occupational class, while emigrants were celsatremigration.

Statistics Finland classified all causes of deatb 54 groups, which were harmonized over
various revisions of the International Classifioatiof Diseases and Causes of Death (ICD). One of
these causes of death is a combined lung and laxgmeer death category (161-162 ICD-8 and ICD-9;
C32-C34 ICD-10). Since our estimation method of kmg-attributable mortality (described in the
next section) uses deaths from lung cancer onlyhaeeto separate the two forms of cancer. Using
data from the WHO database we calculated the ptiopoof deaths owing to larynx cancer in the
combined larynx and lung cancer category for thenal population. We assumed that this proportion
would have been the same for all occupational ggouprynx cancer was a much smaller cause of
death overall, accounting for about 3.5 percenthefcombined deaths in the early 1970s and around 2
percent in the early 2000s. No discernable diffeeewas found in the age pattern between larynx
cancer and lung cancer among men. Finnish womeeriexiged an average of only 4 larynx deaths per
year during this period, making further differetiba by age impossible. Thus we used the proportion
of larynx cancer deaths over all ages (50+) indtmbined larynx and lung cancer group to estimate

the yearly larynx cancer death counts for each pattonal class. These deaths were then subtracted



from the combined larynx and lung cancer death tdorgive us estimates of lung cancer deaths per

sex, age, year and occupational class.

Methods

Life tables, life expectancy and lifespan variation

We created life tables (ages 50+) for each sexypatonal class and period by conventional methods
(Wilmoth et al. 2007). This included smoothing nadity with a Kannisto model, from the first age
when the death counts fell below 100 in any seramupational group for each period. By doing so,
we were able to extend our life tables up to a 1afe category. We aggregated data into five year
intervals (1971-1975, 1976-1980, 1981-1985, 1988019991-1995, 1996-2000, 2001-2005, 2006-
2010). This was done to produce smoother age ah distributions and yielded us small confidence
intervals around our life expectancy estimatesnpdweethe smallest occupational groups (van Ralte

al. 2012).
Lifespan variation was measured using gemeasure (Vaupel and Canudas Romo 2003;

Vaupel, Zhang and van Raalte 2011) because o&#s ef interpretation as the average number of life

years lost due to death, conditional upon surtivage 50. It is calculated as,

i [ ex+ex+1} (1)

X=50
wheredy andey are respectively the number of life table deaths e remaining life expectancy at
agex for all causes, calculated from age 50 to agfl10+). To understand hoel, functions as a
lifespan variation measure, when deaths are spredver many ages, the remaining life expectancy
at early ages is high and remains considerable even more common ages at death. As deaths

become concentrated into a shorter age intervaldistance lowers between a death at a certain age

and the number of years that would have been gdigeshving this death. Thug, can alternatively



be interpreted as the average remaining life eapegt at death (Vaupel and Canudas Romo 2003).
Moreover, lifespan variation and life expectancyeéha unique relationship. The product biead the
rate of progress at reducing age-specific mortasitgxactly equal to the change in life expectancy
(Vaupel and Canudas Romo 2003). The ease of ietatjpn ofel, and its mathematical properties
have made it a popular alternative to other commdites of lifespan variation such as the standard
deviation or the interquartile range (Beltran-Sazland Soneji 2011; Kibele 2012; Nusselder and
Mackenbach 1996; Popham, Dibben and Bambra 20K3li8kov et al. 2011; van Raalte et al. 2012;
Vaupel et al. 2011). In any case, indices of lilgspariation are highly correlated with one another
(van Raalte and Caswell in press; Vaupel et al12@ilmoth and Horiuchi 1999) and exhibit similar

sensitivities to changes in age-specific mortglitgn Raalte and Caswell in press).

Measuring smoking-attributable mortality

An estimated 85-90% of deaths from lung cancemareng smokers (CDC 2005). For this reason, the
stage of the smoking pandemic in a population emsonably be estimated by the number of lung
cancer deaths. Techniques have been developeah@tkat use of this relationship to indirectly estienat
the mortality attributable to smoking, notably tReto-Lopez (PL) method (Peto et al. 1992) and the
relatively newer Preston, Glei and Wilmoth (PGW)theel (Preston, Glei and Wilmoth 2010; Preston,
Glei and Wilmoth 2011). Although both methods usegl cancer deaths to estimate the population’s
cumulative smoking exposure, they differ on teche&to assess the share of deaths caused by such
exposure. The PL method borrows the excess relatikeof mortality for most other causes of death
among smokers obtained from American survey daid,agsumes that half of this excess mortality is
directly attributable to smoking. The PGW methoetsus negative binomial regression model to
determine the association between lung cancer #met gcauses of death to predict the number of

deaths attributable to smoking. While both methteted to produce similar estimates of smoking



attributable mortality (Blue and Fenelon 2011; Ryvest al. 2010; Rostron 2010), we prefer the PGW
method because it eliminates the arbitrary stegetérmining the proportion of excess mortality risk
found among smokers that is caused by smoking.

The PGW model was built using data from 20 higleme countries, Finland included,
covering the period 1950 to 2006 for ageS0. We used the regression coefficients from Brest al.

(2011).

Estimating the effects of smoking on life expectaand lifespan variation

We estimated whags, and el,would have been like in the absence of smoking bytiplying the
death rate Nlscxy) for sexs, occupational class, agex, and year intervay, by the factor (1Ascy),
whereAscy is the proportion of deaths attributable to smgkimthe age interval that includgsThis
assumes that the same attributable fraction aptdiedl ages in each 5-year age interval, as welha
the open age category (85+). With these new dedts we recalculated the life tables using the
methods described above.

Finally, we decomposed the change over time (I®¥lte 2001-10) ines, and el into
contributions from smoking-attributable mortalitpdanon-smoking-attributable mortality. To do so
we treated each of these contributions as competinges of death (Preston et al. 2011), allowing us
to use standard cause-of-death decomposition tgebsi which are easily extended to the
decomposition ofel, (Andreev, Shkolnikov and Begun 2002; Shkolnikovd aAndreev 2010;

Shkolnikov et al. 2011).

Results
Between the earliest period (1971-1975) and thestgberiod (2006-2010) the overall proportion of

deaths attributable to smoking declined for memlbbccupational classes, while it rose for women.
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The breakdown for these periods by age and ocarmdticlass is given in Figure 1. In the earlier
period a higher proportion of deaths to adults urdge 75 were smoking-related than deaths over age
75. This reversed itself for men by 2006-2010, thott for women, reflecting the later initiation of
smoking by women. Manual workers had the highespgution of smoking-attributable mortality for
most age and year combinations.

In Figure 2 we plotted the male age-at-deathibigion calculated for both all-cause mortality
and mortality not attributable to smoking for treglest and latest periods among the manual andrupp
non-manual workers. In all cases, removing smokittigbutable mortality did not fundamentally
change the shape of the distribution but ratheftezhithe distribution to older ages. Thus smoking
appeared to primarily influence the level, rathert the age spread of mortality. The largest svaf
seen among male manual workers in the earlier geHooducing the same figure for women resulted
in few visible differences in the age-at-deathrébsttions, apart from a small but noticeable inseem
age-at-death variation among manual workers irnetee period (appendix Figure 1).

Table 1 presents the impact of smoking on life etqecy and confirms that smoking-
attributable mortality was having a greater impatthees,of manual workers than it was for the non-
manual classes, over all time periods. Among memual workers reached a peak of 3.6 yeamof
lost due to smoking in 1976-1980. This contrasted peak of 1.4 years among upper non-manual
workers, and 2.1 years among lower non-manual wsikethe same period. Trends in the losseggn
attributable to smoking were similar for all occtipaal groups, though the level was different. Amon
women, an upward trend in life expectancy losses tdusmoking was present for all occupational
groups, with the sharpest rise among manual workére by the last period shared the same absolute

loss in life expectancy attributable to smokinglesupper non-manual male workers (0.7 years).
Table 2 presents the impact of smoking on lifesgaiation. Over the observation windoel,

decreased for the non-manual workers but increésednanual workers of both sexes. Removing



smoking led to increased lifespan variation for raad slightly decreased lifespan variation for wame
but overall the impact of smoking @), was minor.

In Figure 3 we plotted the class gapeig and inel, between the upper non-manual and the
manual classes, based both on observed data ahdsmvdking-attributable mortality removed. The
class gap ireso (panel A) was increasing over time for both sex@sioking was responsible for a
shrinking share of this gap over time for men, wliie opposite was true for women. In the absence
of smoking, the class gap &, would actually have been larger for women thanmien beginning in
the early 1990s. The class gapdp (panel B) was also growing over time, from nearhgége
differences to differences of over 1 year among,naea half a year among women. The larger class

gap in e, found among men was unrelated to their higher smgokevels. In fact, smoking-

attributable mortality decreased the class gagljrfor men by around 0.2 years on average. For
women smoking had little impact on the gap un#@ thid-1990s, after which it led to a small increase
in the class gap in lifespan variation.

Next we decomposed changeseig and e}, over time (1971-75 to 2006-10) into components
attributable and not attributable to smoking. Amangn, changes iaso were mainly driven by non-
smoking-attributable causes for the non-manual @eisrkwho also experienced the largest gairesgn
over the 30-year time period (Figure 4). Manual keos experienced larger gainsey from smoking-
attributable causes, but smaller gains from nonkamgeattributable causes. Gainsagamong women
were entirely resulting from reductions in non-singkattributable mortality.

The decomposition pattern is more complicated egr In order for lifespan variation to
decrease, reductions in mortality must be greateeaaly ages which compress the age-at-death
distribution than they are at later ages which agpide distribution. In Figure 5 we show that among
males, decreases in smoking-related mortality wereentrated in ages that compress mortality. Male

manual workers especially showed strong reductiorsnoking-related causes over this time frame.
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However, the compression of mortality caused byecgdns in smoking-related mortality was not

enough to balance the expansion in the age-at-ahsitibution caused by reductions at older ages in
non-smoking-related mortality among this group, chhtausedl, to increase overall. In contrast,

non-manual workers experienced strong reductiomsdrtality from non-smoking-related causes over

all ages. When combined with the reductions inlgnprelated mortality at younger ages, this led to
an overall compression of the age-at-death didtdbu(i.e., a reduction iml,). Among women, the

patterns inel, were overwhelmingly attributable to non-smokintated causes.

Discussion

Summary of results

Smoking only had a modest impact on the total kvl lifespan variation, despite having a large
impact on life expectancy levels. Among men, divgggrends in lifespan variation by occupational
class would have further widened in the absenceradking, while among women trends in lifespan
variation were mostly unaffected by smoking. Indighe diverging trends in lifespan variation were

mostly explained by differences in early adult mabity by non-smoking related causes.

Methodological considerations

The earlier PGW model was found to overestimatekamgoattributable mortality at the oldest ages,
(85+) (Ho and Preston 2010; Preston et al. 20kbeaally for women (Rostron 2010). We used the
coefficients in the later PGW publication, whichckixed ages 85+ from the model fit and proposed
using the average of age coefficients 70-74, 75a7f,80-84 as the regression coefficient for ages 8

(Preston et al. 2011). This revision was found dmiore robust for smoking-attributable mortality at
older ages. We intend to conduct further sensjtigitalysis to ensure that our results are not gverl

sensitive to this oldest age coefficient.



In addition, the PGW method makes the assumptiah death rates attributable to smoking
among never-smokers would be the same for eachpational group. However, it is possible that
manual workers would have had greater exposurentaiesnt air pollution and passive smoking that
might have put them at a greater risk of contractimng cancer. Others who have tested this
assumption for different population subgroups byreasing or decreasing these smoking-attributable
death rates by half for different subgroups hawenébthe results from the PGW method to be robust
(Blue and Fenelon 2011; Martikainen et al. 2018lpreover, the incidence rate of lung cancer among
non-smokers was stable over a 20-year period inUthieed States, despite large differences in the
smoking composition of the population (Thun e2806).

Extending the age range back to age 31, whichossiple with our dataset, reveals larger
differences between occupational groups in all-edifisspan variation (van Raalte et al. 2012). T&is
because mortality inequalities are larger among ape range (31-49) than among ages 50+, and
because indices of lifespan variation are espgcshsitive to early adult mortality (van Raaltedan
Caswell in press). We used only ages 50+ becawese thges are the ages that corresponded to the
PGW regression model. Yet smokers have excess lihoriaks over non-smokers even from an age
of 20, although much, but not all of which can liilauted to the higher risk-taking behaviour of
smokers rather than directly attributable to smgkiself (Rogers et al. 2005). In general estimates
smoking-attributable mortality in the 35-49 agegamade from the PL model tend to be low (Preston
et al. 2011). Thus we would not expect smokingdee a larger impact on lifespan variation were we
to extend our age range backward, though we iniendrify this

There might also be some concern of usthgas our index of lifespan variation, given that
compared to other indices it is more sensitiveldeoadult mortality (van Raalte and Caswell ings)e

ages where smoking is less of a threat. To test\wl@ measured lifespan variation by the standard
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deviation conditional upon survival to age 58, the full results of which are available in the
appendix. None of the patterns or conclusions ob@ng

At older ages the interaction of multiple undertyiconditions can complicate the identification
of the proximate cause of mortality (Manton 198a6na&ker and Rowe 1985). Lung cancer, however,
tends to be more accurately identified than ottarses of death (Kircher, Nelson and Burdo 1985;
Modelmog, Rahlenbeck and Trichopoulos 1992; PenclyMuir 1989). Thus, we take the view that the

uncertainty in our estimates resulting from misréipg of lung cancer should be minimal.

Implications

Why smoking has a larger impact on life expectathey on lifespan variation has to do with the age
pattern of smoking-attributable and non-attributalbhortality. As we have shown in Figure 1,
removing smoking-attributable mortality did not tlamentally alter the shape of the age-at-death
distribution but rather shifted it to older adulfes.

To date, most of the research into socioeconon@aqualities in mortality has focused on men.
This is in part because it is more difficult to el@hine the socioeconomic status of women, partityula
among women who did not seek paid employment, Isot lsecause SES inequalities in mortality are
larger among men (Mackenbach et al. 1999). It loag Ibeen assumed that this is because many
determinants of premature mortality (which drivedsSSdifferences in life expectancy and lifespan
variation) are more strongly socially patterned aghonen (Huisman, Kunst and Mackenbach 2005;
Macintyre and Hunt 1997; Mackenbach et al. 1999wever, an important element uncovered in this
research is that in the absence of smoking, woraenldrger inequalities in life expectancy than men
in the earlier periods, with the crossover happgnin1986-90. As the impact of smoking continues to
fade among men and strengthen among women, ito@ilimportant to model the role of smoking in

driving socioeconomic inequalities in mortality.
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If smoking is not causing the large, and growilifigspan variation among manual workers,
what else could be the culprit? In other work witis same dataset, we showed that mortality from
external causes was especially high among manudersy particularly when compared to the other
classes at similar life expectancy levels (van ®Raetl al. 2012). Yet in a comparison across a rafge
high income countries, differences in external ean®rtality did not drive trends in adult lifespan
variation, although it did affect the levels (Eddsrand Tuljapurkar 2005). In a comparison of USA
with England & Wales, external mortality was mangoortant for the between-population differences
in lifespan variation at a given time than the withopulation differences over time (Shkolnikovaét
2011). Thus external mortality might be part o #xplanation, but it is not the entire explanation

More research is needed into the mortality deteamt driving trends in adult lifespan variation.

Comparison to other work

To our knowledge, this is the first study to exaenthe impact of smoking on lifespan variation.
However the impact of smoking on life expectancywisll documented. In a comparison of 20
developed countries, Preston et al. (2011) estointtat smoking was reducing life expectancy by 2
years among men and 1 year among women in 2003hdime from smoking in Finland was lower
than this 20-country average, causing reductiomseiof 1.7 years (men) and 0.5 years (women). If the
Finnish occupational groups were compared to thementries, Finnish male manual workers
experienced losses in life expectancy comparabtbeentire United States population and the upper
non-manual workers to Sweden (based on our refudis 2006-10). For women the impact of
smoking onesp is comparable to Austria and Belgium (manual wskeand France (non-manual
workers).

The extent to which differences in smoking behawwoe responsible for socioeconomic

differences in mortality has yielded conflictingsudts, depending in large part on the methodology
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used and the age range examined (Denney et al; 20a@t al. 2006; Marmot 2006; Martikainen et al.
2013). Using direct methods, smoking was estimdtedaccount for less than a quarter of the
educational gap in male adult mortality in the UWMafmot 2006) and the USA (Denney et al. 2010),
although when further refined by age, the lattedgtfound that this figure was as high as 44 % amon
middle-aged men. This is near to Jha et al's (2@86mate that smoking accounts for about halhef t
excess mortality among low educated men (ages B&69rban Canada, USA, England and Wales
and Poland using the Peto-Lopez method. In Finldtattikainen et al. (2013) found that the high to
low educational gap ieso would have attenuated by 29 % (men) and 11% (w@nmethne absence of
smoking in 2001-05, using the PGW method.

Although Finland is a small and relatively homogmune population, we would expect broadly
similar results on the impact of smoking on lifespariation in other populations with long cohort
smoking histories. Finnish men adopted smokingteaarly and consequently are estimated to have
among the highest excess mortality attributablesrooking in Europe, with levels comparable to
Belgium and just under the United Kingdom (Mackestbat al. 2004) and the USA (Pampel 2011).
Finnish women have smoked far less than British,eAcan or Danish women, but have smoking
histories comparable to other Scandinavian cowifiéackenbach et al. 2004, Pampel 2010). It is
more difficult to determine whether smoking wouldve a greater impact on lifespan variation on
countries with a higher smoking prevalence bec#useuld depend on the underlying age patterns of
mortality.

The high quality of the dataset drawn from thenish population register gives us confidence
in the results from this analysis. This dataseaiige, is harmonized over several revisions ofl@ie
coding practices, and includes the institutionaipepulation. These are major advantages over using
successive waves of population surveys, which tumf@tely in many countries remain the only

available source of socioeconomic data.
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Conclusion

Smoking remains an important determinant of mdgtadiurrently attributed with about one-fifth (men)
and one-tenth (women) of all deaths over age Fainfand. However, smoking is not responsible for
the large and growing differences in adult lifespanation between occupational classes in Finland.
Instead, the stagnation in mortality compressiopeaps to be driven by a lack of reduction in early
adult mortality from non-smoking attributable casisenong manual workers. The maturation of the
smoking epidemic alone is not expected to bringualstrong reductions in the uncertainty in the

timing of death.
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Upper non-manual Lower non-manual Manual
Removing Removing Removing
Observed _smoking Difference Observed smoking Difference Observed smoking Difference

Men

1971-1975 24.4 25.6 1.2 22.5 24.4 1.9 21.0 24.4 34
1976-1980 25.5 26.9 1.4 23.5 25.6 2.1 21.7 25.3 3.6
1981-1985 26.6 27.9 1.3 24.7 26.5 1.8 22.8 26.0 3.2
1986-1990 27.6 28.6 1.0 25.9 27.5 1.6 235 26.1 2.7
1991-1995 28.7 29.6 0.9 26.9 284 1.4 245 26.8 2.3
1996-2000 30.1 30.8 0.7 28.1 29.3 1.2 25.3 27.4 2.1
2001-2005 31.3 32.1 0.8 294 30.4 11 26.4 28.3 1.9
2006-2010 31.3 32.0 0.7 294 30.4 11 26.4 28.2 1.7
Women

1971-1975 29.8 29.9 0.1 28.8 28.9 0.1 27.7 28.0 0.1
1976-1980 31.1 31.3 0.2 30.0 30.2 0.2 29.0 294 0.2
1981-1985 32.0 32.2 0.3 31.0 31.2 0.2 29.9 30.1 0.3
1986-1990 325 32.7 0.1 315 31.7 0.3 30.3 30.4 0.3
1991-1995 33.2 334 0.2 32.3 32.6 0.3 30.9 31.1 0.4
1996-2000 34.3 34.5 0.2 33.3 33.7 04 31.7 32.1 0.4
2001-2005 35.3 355 0.2 34.2 34.6 0.4 32.6 33.1 0.6
2006-2010 35.3 35.6 0.3 34.2 34.7 0.5 32.6 33.2 0.7

Table 1: Remaining life expectancy at age 50 ferdifferent occupational classes in Finland. The

observeds, includes mortality from all causes, while ‘remayismoking’ is the estimated periegh
in the absence of smoking. The ‘difference’ catggsthe reduction imspattributable to smoking.
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Upper non-manual Lower non-manual Manual
Removing Removing Removing
Observed smoking Difference Observed smoking Difference Observed smoking Difference

Men

1971-1975 9.0 9.1 0.1 9.1 9.2 0.0 9.0 9.2 0.2
1976-1980 9.1 9.2 0.2 9.1 9.3 0.2 9.2 9.7 0.4
1981-1985 8.9 9.1 0.2 9.1 9.3 0.3 9.2 9.7 0.5
1986-1990 8.7 9.0 0.2 9.1 9.4 0.3 9.3 9.8 0.5
1991-1995 8.6 8.7 0.1 8.8 9.1 0.3 9.3 9.7 0.5
1996-2000 8.4 8.6 0.2 8.7 9.0 0.2 9.3 9.7 0.4
2001-2005 8.3 8.5 0.2 8.8 9.0 0.2 9.4 9.8 0.4
2006-2010 8.3 8.5 0.2 8.8 9.1 0.3 9.4 9.8 0.4
Women

1971-1975 8.0 8.0 0.0 8.2 8.2 0.0 8.1 8.1 0.0
1976-1980 8.2 8.1 -0.1 8.2 8.2 -0.1 8.4 8.3 -0.1
1981-1985 8.1 8.1 0.0 8.2 8.2 0.0 8.3 8.2 -0.1
1986-1990 8.0 7.9 -0.1 8.0 8.0 -0.1 8.4 8.3 -0.1
1991-1995 7.9 7.8 -0.1 7.8 7.8 -0.1 8.1 8.0 -0.1
1996-2000 7.6 7.6 0.0 7.7 7.7 0.0 8.1 8.0 -0.1
2001-2005 7.5 7.5 0.0 7.8 7.7 0.0 8.2 8.0 -0.2
2006-2010 7.5 7.5 0.0 7.8 7.8 0.0 8.2 8.0 -0.2

Table 2: Life disparity at age 5@!§) for the different occupational classes in Finlafide ‘difference’
category is the increase & attributable to smoking.
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Figure 3: The difference between the upper non-mlaciasses and the manual classesj(Panel A)
and el, (Panel B), based both on observed data (solig)liaed with smoking-attributable mortality
removed (dashed lines).
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Appendix Figure 1: The female period life table thhedistributions of observed mortality (black line)
and estimated mortality in the absence of smokingy(line) for the lowest and highest occupational

groups in the earliest and latest periods.
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Upper non-manual Lower non-manual Manual
Removing Removing Removing
Observed smoking Difference Observed smoking Difference Observed smoking Difference

Men

1971-1975 10.3 10.6 0.2 10.4 10.6 0.3 10.2 10.7 0.5
1976-1980 10.5 10.8 0.3 10.4 10.8 0.4 10.4 11.1 0.7
1981-1985 10.5 10.7 0.3 10.4 10.9 0.4 10.5 11.2 0.7
1986-1990 10.5 10.6 0.3 10.5 10.9 0.4 10.6 11.3 0.7
1991-1995 10.4 10.5 0.2 10.3 10.7 0.4 10.7 11.3 0.6
1996-2000 10.3 10.4 0.2 10.4 10.7 0.3 10.9 11.4 0.5
2001-2005 10.2 10.5 0.2 10.7 11.0 0.3 11.1 11.6 0.5
2006-2010 10.2 10.4 0.2 10.7 11.0 0.3 11.1 11.6 0.5
Women

1971-1975 9.7 9.6 0.0 9.8 9.8 0.0 9.7 9.7 -0.1
1976-1980 9.9 9.8 -0.1 9.9 9.9 -0.1 10.0 9.9 -0.1
1981-1985 9.9 9.9 0.0 9.9 9.9 -0.1 9.9 9.8 -0.1
1986-1990 9.9 9.8 0.0 9.8 9.7 0.0 10.1 10.0 -0.1
1991-1995 9.8 9.7 0.0 9.7 9.6 -0.1 10.0 9.9 -0.1
1996-2000 9.6 9.6 0.0 9.7 9.7 0.0 10.1 10.1 -0.1
2001-2005 9.6 9.6 0.0 9.9 9.8 0.0 10.4 10.2 -0.2
2006-2010 9.6 9.6 0.0 9.9 9.9 0.0 10.4 10.2 -0.2

Appendix Table 1: Standard deviation at age%g) for the different occupational classes in Finland
The ‘difference’ category is the increaseSigattributable to smoking.
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