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Late-Career Employment Trajectories and Postretirement 
Mortality: Evidence From Italy

Benedetta Scotti

ABSTRACT In the last decades, the long-stand ing par a digm of life course the ory pos tu-
lat ing direct tran si tion from life time employ ment to full retire ment has been erod ing in 
advanced econ o mies. For many mature work ers, the period between the end of sta ble 
employ ment and the attain ment of eli gi bil ity require ments for accessing retire ment 
benefitscanbe,infact,quitediscontinuous.Still,littleisknownaboutthehealthcon
se quences of employ ment insta bil ity in later work ing life. This study addresses this 
issue by exam in ing how late-career employ ment tra jec to ries shape post re tire ment all-
cause mor tal ity. I use lon gi tu di nal reg is ter data from Italy to recon struct the later-life 
employ ment his tory of a large sam ple of Ital ian retir ees pre vi ously employed in the 
pri vate sec tor for whom I can observe mor tal ity up to 2018. I rely on sequence anal-
y sis to iden tify ideal-type, late-career tra jec to ries and use them as fur ther inputs for 
dis crete-time sur vival anal y sis. Results show that going through a tra jec tory marked by 
employ ment insta bil ity in later work ing life is related to worse post re tire ment sur vival 
chances, with this rela tion ship being stron ger if unem ploy ment spells are prolonged and 
not cov ered by social allow ances. Given the cur rent pres sures to extend the length of 
workinglife,thesefindingshighlighttherelevanceofpoliciesaimedatimprovingthe
employ ment pros pects of displaced senior work ers and at ensur ing ade quate sup port 
in case of prolonged unem ploy ment.

KEYWORDS Employmenttrajectories • Retirement • Mortality • Sequenceanalysis

Introduction

The rela tion ship between employ ment and retire ment has changed dra mat i cally over the 
last decades in advanced econ o mies. The early life course view—which pos tu lated pre-
dict able career paths, with life time employ ment end ing with direct entry into full retire-
mentataspecificage—hasbeenchallengedbyevidencethatretirementpatternshave
becomeincreasinglydiversified(Fasang2010, 2012). Behind the gen eral trend toward 
early retire ment observed through out the 1970s, 1980s, and 1990s, and its pro gres sive 
rever sal through pen sion reforms aimed at post pon ing retire ment, impor tant heterogene-
ities have emerged. For many individuals, leav ing their major employ ment before meet-
ing retire ment eli gi bil ity require ments is an invol un tary choice. For oth ers, it is a strat egy  
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to cope with pol icy-induced changes in the length of work ing life. Hence, the period 
between the end of sta ble employ ment and entry into full retire ment at  pen sion able age 
can be quite dis con tin u ous, marked by fre quent job searches, dis place ments, and unem-
ploymentspells,or reemploymentat loweroccupationalstatusandsalary(Marshall
et al. 2001; Riekhoff and Järnefelt 2018).Ratherthanbeingadefiniteeventintime,
mark ing the pas sage from paid work to pen sion income, retire ment looks increas ingly 
like a pro cess consisting of a “series of acts involv ing move ments both out and back in 
thelaborforce”(HaywardandGrady1990:352).

Although there is an exten sive lit er a ture exam in ing the rela tion ship between 
retire ment and health, we know lit tle about the health con se quences of dis con tin u ous 
employ ment tra jec to ries in later work ing life. This is a major gap given that a siz able 
and pos si bly grow ing pro por tion of older work ers in advanced econ o mies are now 
fac ing the pros pect of some form of employ ment insta bil ity—encompassing job loss, 
prolonged unem ploy ment, or repeated tran si tions into and out of unem ploy ment— 
before enter ing into full retire ment. This study pro vi des empir i cal evi dence address-
ing this gap. I do so by iden ti fy ing ideal-type, late-career tra jec to ries for a large 
sam ple of indi vid u als who spent most of their pro fes sional life work ing as pri vate 
employ ees in Italy, who retired between 2001 and 2018, and for whom I can observe 
mortality up to 2018.For this purpose, I use register data from the ItalianSocial 
SecurityInstitute(INPS),whichallowsmetoaccuratelyreconstructindividualwork
ing his to ries. Focusing on the 10 years prior to retire ment, I iden tify the prev a lent 
forms of employ ment insta bil ity, which mate ri al ize as devi a tions from full-time  
pri vate employ ment, and relate them to post re tire ment mor tal ity. Methodologically, I 
employ sequence anal y sis to iden tify ideal-type, late-career tra jec to ries that I use as 
explan a tory var i ables in dis crete-time sur vival anal y sis. Results sug gest that going 
through peri ods of unem ploy ment prior to retire ment—espe cially if prolonged and 
not cov ered by unem ploy ment allow ances—is neg a tively asso ci ated with post re tire-
mentsurvival.Ialsofindthattheadverseconsequencesofemploymentinstabilityin
later work ing life on sur vival tend to be more acute among dis ad van taged occu pa-
tional sub groups, at least in the case of women. These results are robust to sen si tiv-
ity ana ly ses, which aim to alle vi ate con cerns of reverse cau sal ity dynam ics between 
employ ment tra jec to ries and health.

This work draws on and con trib utes to three main strands of lit er a ture. First, it pro-
videsnovelevidenceonthe“scarringeffects”ofemploymentinstability(Clarketal.
2001), focus ing on a period of work ing life—the later one—that has been largely 
neglectedsofar.Tothebestofmyknowledge,thisisthefirststudytoinvestigate
how late-career employ ment tra jec to ries relate to post re tire ment sur vival chances. 
Second, it integrates thegrowing literatureon the relationshipbetween retirement
and sub se quent health out comes. It does so by stressing the impor tance of tak ing a 
dynamic approach to retire ment, in the wake of stud ies that look at retire ment as a 
sequentiallylinkedprocessratherthanasasingletransitionintime(Fasang2010, 
2012; McDonough et al. 2017; Riekhoff 2018; Riekhoff and Järnefelt 2018). It is 
worth stressing that this study does not explore the rela tion ship between unem ploy-
ment or retire ment and mor tal ity, per se, but rather the rela tion ship between employ-
ment insta bil ity in the path to retire ment and sub se quent mor tal ity. Last, this study 
also speaks to the wellestablished literature on differential mortality (Marmot
2005; Wilkinson and Marmot 2003). To the extent that devi a tions from full-time 
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 employ ment in later adult life are more fre quent across socio eco nom i cally vul ner a ble  
strata of the pop u la tion, the study can shed fur ther light on the rela tion ship between 
socio eco nomic sta tus and life span inequalities. In addi tion, it can pro vide new 
insights on driv ers of dif fer en tial mor tal ity within socio eco nomic groups them selves.

Employment Trajectories, Retirement, and Health

The relationship between employment and health has long been studied (Dooley
et al. 1996; Jin et al. 1995; Roelfs et al. 2011).Still,itcontinuestoraisesignificant
schol arly inter est. Indeed, the mech a nisms connecting employ ment sta tus and health 
outcomesarecomplex,possiblycountervailing,andcertainlydifficulttodisentangle.
On the one hand, pre car i ous employ ment, unem ploy ment, and inac tiv ity are gen-
er ally expected to have a neg a tive impact on indi vid ual health, with the poten tial 
chan nels includ ing eco nomic hard ship, loss of sta tus, or harm ful behav ior, such as 
suicide(WilkinsonandMarmot2003). On the other hand, employ ment itself can neg-
a tively affect health via phys i cal stress, injuries, dis eases related to the work place, or 
perceivedjobinsecurity(CaroliandGodard2014; Quinlan 2015). The con sen sus is 
that unem ploy ment is asso ci ated with worse health out comes, even after account ing 
forhealthselectionissues(Blakelyetal.2003;PiraniandSalvini2015; Vägero and 
Garcy 2016).Yet,evidenceofcausalityremainsmixed(Salm2009;Schmitz2011; 
SullivanandvonWachter2009). A major lim i ta tion of many existing stud ies con-
necting employ ment and health—which may also be the rea son behind con tra dic tory 
results—is their focus on short-term labor mar ket events. In fact, the effects of given 
employ ment con di tions may depend on the length of expo sure to a given sta tus, accu-
mu late over time, and emerge only grad u ally. For this rea son, schol ars have increas-
ingly stressed the need for tak ing a more dynamic approach to the issue, looking at 
longrunemploymenttrajectoriesoverthelifecourse(BenachandMuntaner2007). 
Longitudinal data and tech niques to pro cess them, such as sequence anal y sis, have 
been employed for this pur pose. Research efforts have con cen trated mostly on the 
long-term impact of employ ment tra jec to ries on health and well-being of young and 
middleagedpeople(ClarkandLepinteur2019; Devillanova et al. 2019;Sartiand
Zella 2016; Torssander and Almquist 2017). These stud ies are unan i mous in con clud-
ing that low labor mar ket attach ment and tra jec to ries marked by spells of short- and 
long-term unem ploy ment have a neg a tive impact on self-reported health and sur vival.

Little atten tion, how ever, has been devoted to the rela tion ship between employ-
ment tra jec to ries in later work ing life or the retire ment pro cess and sub se quent health 
out comes. Research on tran si tion into retire ment and health has focused over whelm-
ingly on the effect of the tran si tion, per se, or on the tim ing. The over all evi dence on 
theeffectofretirementonhealthis,atbest,mixed(vanderHeideetal.2013). As for 
timing,theconsensusisthatearlyretirementhasadverseeffectsonhealth(Burdorf
2010; Hult et al. 2010; McDonough et al. 2017; Westerlund et al. 2010), even after 
accountingforhealthselectionissues(Barbanetal.2020).Somestudieshaveexam
ined the con se quences of employ ment tra jec to ries in the retire ment pro cess for 
incomeinequalityinoldage(Fasang2012; Riekhoff and Järnefelt 2018). With spe-
cificreferencetotheItaliancontext,ContiniandLeombruni(2006) found that the 
late career of a nonnegligible share of the work ing pop u la tion in the early 1990s was 
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marked by irreg u lar pat terns of labor mar ket activ ity, with neg a tive  con se quences for 
wagesandpensions.Still, there is limitedresearchabout the relationshipbetween
employ ment-to-retire ment tra jec to ries and inequal ity in seniors’ health and lon gev ity. 
AfewstudiesemploySHARE(SurveyofHealth,AgeingandRetirementinEurope)
data, pro vid ing ret ro spec tive employ ment infor ma tion to inves ti gate how employ-
ment his to ries over the life course relate to self-reported health and qual ity of life at 
olderages (Ponomarenko2016; Wahrendorf 2015; Zella and Harper 2020). These 
stud ies sug gest that going through spells of inac tiv ity and unem ploy ment has neg a-
tive con se quences for well-being in old age, par tic u larly for men. To the best of my 
knowledge,Marshalletal.(2001)istheonlystudysofarthatlooksspecificallyatthe
rela tion ship between late-career employ ment tra jec to ries and sub se quent health out-
comes.FocusingonasampleofearlyretireesfromamajorCanadiantelecommuni
ca tion com pany between 1985 and 1995, they found that insta bil ity in the retire ment 
tran si tion—mea sured in terms of unem ploy ment spells—yielded adverse effects on 
mea sures of self-rated health after retire ment. Analogous evi dence on how late-career 
employ ment tra jec to ries relate to post re tire ment mor tal ity is still miss ing.

Building on these insights, this study inves ti gates how late-career employ ment 
tra jec to ries shape post re tire ment sur vival chances. I seek to answer two main ques-
tions. First, are late-career employ ment tra jec to ries marked by devi a tions from full-
time employ ment asso ci ated with worse sur vival chances than those dom i nated by 
full-time employ ment? On the one hand, late-career tra jec to ries diverg ing from the 
full-time, employ ment-to-retire ment par a digm—espe cially if they take the form of 
labor mar ket inac tiv ity and unem ploy ment—may lead to mor tal ity risk–enhanc ing 
cir cum stances, such as eco nomic strain and social iso la tion. For these rea sons, one 
may expect late-career tra jec to ries departing from full-time employ ment to come 
with worse post re tire ment sur vival chances. On the other hand, late-career tra jec to-
ries devi at ing from full-time employ ment—espe cially if they mate ri al ize in terms of 
part-time employ ment and self-employ ment—may stem from senior work ers’ strug-
gle or unwill ing ness to cope with full-time work com mit ments, for rea sons rang ing 
from fatigue to care obli ga tions. To the extent they allow for lower life stress or bet ter 
life–work bal ance, late-career tra jec to ries departing from full-time employ ment may 
thus come with bet ter post re tire ment sur vival chances.

Second,dolatecareeremploymenttrajectoriesdifferentiallyshapepostretirement
sur vival chances for men and women? A num ber of stud ies bring evi dence that devi-
a tions from full-time employ ment carry greater social stigma and men tal dis tress for 
menthanforwomen(Artazcocetal.2004; Unger et al. 2018; van der Meer 2014). A 
plausibleexplanationforsuchfindingsrelatestogenderdifferencesinexpectations
toward labormarket participation (Marshall et al.2001). While women are more 
likely to renounce full-time work to meet care obli ga tions, which may lower their 
expec ta tions of con trol and sta bil ity in work, men’s devi a tions from full-time employ-
mentaremorelikelytoreflectinabilitytofindfulltimework(Ponomarenko2016). 
Under such cir cum stances, late-career tra jec to ries devi at ing from full-time employ-
ment can be expected to yield more adverse con se quences for post re tire ment sur vival 
amongmenthanwomen.Still,afewstudiesfoundthatemploymentinstabilitywas
equallystressfulforbothsexes(Thomasetal.2005), if not more stress ful for women 
(Frasquiloetal.2016).Suchmixedresultsmotivatethealternativehypothesesthat
late-career pat terns devi at ing from full-time employ ment are asso ci ated with worse 
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post re tire ment sur vival chances irrespective of gen der and with worse  post re tire ment 
sur vival chances among women than among men.

Data

The INPS LoSai Sample

IuselongitudinalregisterdataextractedfromthearchivesoftheItalianSocialSecu-
rity Institute—made avail  able by the Ital ian Ministry of Labour—to exam ine late-
 career tra jec to ries of a sam ple of work ers pre vi ously employed in the Ital ian pri vate 
sectorwho retired between 2001 and 2018.This socalled INPSLoSai sample is
made up of indi vid u als born on days 1 and 9 of each month of any birth year, for all  
cohortsappearingintheINPSarchives.Totheextentbirthsareuniformlydistributed
inanyyear,extractedindividualsrepresentabout7%oftheINPSpopulation.

Icombinedatafromthreesources.ThefirstistheEstratti Conto data set, which 
reports theentirecontributoryhistoryofprivatesectorworkerscoveredby INPS
managedsocialsecurityschemesuntil2018.MajorschemesmanagedbyINPScover
pri vate-sec tor employ ees and self-employed work ers, includ ing craftsmen, shop-
keepers, and farmers. Public employees and highprofile freelance professionals
(e.g.,architects, lawyers)arecovered,instead,bynonINPSschemes.TheEstratti 
Conto data set pro vi des a detailed record of all  epi sodes in one’s work ing life cov-
eredbyINPSsocialsecuritycontributions:employment/selfemploymentjobspells,
parental/family leaves, sickness/injury episodes, unemployment spells covered by
socialbenefits,andworksuspensionspellscoveredbywagesubsidyschemes.For
each spell, there is infor ma tion about its begin ning and end ing dates and the mon e tary 
value of the rel a tive con tri bu tions. For pri vate employ ment spells, the Estratti Conto 
alsoprovidesinformationaboutoccupationalclass(bluecollar,whitecollar,middle
manager,andmanager)andtypeofcontract(fulltimevs.parttime).

The sec ond source I draw on is the Casellario Pensionati archive, which keeps track 
ofallrecipientsofpensionbenefitsdisbursedbyINPSbetween2001and2018.Itpro
videsinformationaboutthedateatwhichthepensionflowstarted,thedateatwhichthe
pensionflowended(ifthisoccursbytheendof2018),andthetypeofpensionbenefit
(seeonlineappendixAfordetailsontypesofpensionbenefitsdisbursedbyINPS).

Third, I use infor ma tion extracted from the Anagrafica data set, which reports 
basic indi vid ual demo graphic char ac ter is tics, includ ing gen der, year of birth, year of 
death(ifrelevant),andregionofresidenceasof2018orasoftheyearofdeath.A
major draw back of the Anagrafica data set—and of reg is ter data in gen eral—is the 
pau city of infor ma tion about indi vid ual char ac ter is tics. I nota bly lack infor ma tion 
abouteducation,marital/familystatus,andotherfamilybackgroundcharacteristics,
and I can not match across spouses or fam ily mem bers.

Sample Construction

The ini tial sam ple is com posed of 501,220 indi vid u als who retired between 2001 and 
2018.Iidentifytimeofretirementasthefirstyeartheindividualreceivedoldageor
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senioritypensionbenefitsfromINPS.Irestrictmyanalysistoindividualsreporting
at least one con trib u tory spell in the 10 years prior to retire ment and who spent most 
of their career work ing as pri vate employ ees, as deduc ible from their con trib u tory 
history(n = 238,098). In other words, I focus on indi vid u als who con trib uted for most 
oftheircareer(i.e.,>50%,measuredintermsofyears)totheINPSschemecovering
privatesectoremployees(Fondo Pensione Lavoratori Dipendenti). I exclude indi-
vidualswhosefirstappearanceinINPSarchivesoccursatasuspiciouslyyoungage
(i.e.,<12) or after age 30, the pur pose being to focus on indi vid u als whose career is 
mostly tracked by the Estratti Contodataset(n = 8,490). To alle vi ate reverse cau sal-
ity con cerns about late-career tra jec to ries and sub se quent mor tal ity pat terns, I fur ther 
exclude indi vid u als who spent most of any of the 10 years prior to retire ment in 
injury/sickness leave (n = 1,857). I also exclude indi vid u als who retired before the 
ageof50oraftertheageof70(n = 3,253), the aim being to have a sam ple of peo-
plewhoenteredretirementata“normal”age,presumablyingoodhealth.Thefinal
sampleconsistsof224,498uniquelyidentifiedindividuals,146,978menand77,520
women,1 who can be followed from retire ment up to 2018 or to the year of death, if 
before 2018, for a total of 2,206,937 per son-year obser va tions and 20,379 recorded 
deaths(16,458formenand3,921forwomen).Descriptivestatisticsaboutthefinal
sam ple are reported in Table 1; steps taken in the sam ple con struc tion are reca pit u-
lated in Table E1 of the online appen dix.

Employment Statuses in INPS Data

For each retiree in the sam ple, it is pos si ble to recon struct reli able career tra jec to ries 
since the entry in the labor mar ket until retire ment based on their con trib u tory his-
toryatINPS.SpellsthatfalloutsidethescopeofEstratti Contopertaintofivemain
cases: (1) transition into temporaryunemploymentnotcoveredbyanyallowance,
(2) transition into the informal labormarket, (3) transition into permanent unem
ployment/inactivity,(4)transitionintothepublicsectororintohighprofilefreelance
jobs,and(5)migrationabroad.Becausethefocusofouranalysis isonlatecareer
trajectories(i.e.,the10yearsbeforeretirement),case4canberuledout,giventhat
thelikelihoodofgettingapublicsectorjob(whichinmostcasesimpliespassinga
publicexamination)orstartinghighlyqualifiedprofessionalactivityinlateadulthood
islikelynegligible(ContiniandLeombruni2006). While the data do not allow me 
to directly address the case of migra tion abroad, sta tis tics on the char ac ter is tics of  
Italianemigrantssuggestthatmigrationinlaterworkinglifeisalsoinfrequent(ISTAT
2019).Case1canbeproperlyidentifiediftheindividualdisappearsfromthedataand
reappears dur ing a given year or if they dis ap pear and reappear dur ing the fol low ing 
year; how ever, the data unfor tu nately do not allow me to dis en tan gle the remaining 
two cases. Long-term dis ap pear ance from the scope of Estratti Conto in the last years 
prior to retire ment may be due to tran si tion into inac tiv ity or into the infor mal labor 
market.Thus,Iconsiderthesetwocasestogetheras(formal)unemployment.With

1 The imbal ance in obser va tions across sexes is con sis tent with women’s tra di tion ally low par tic i pa tion in 
the Ital ian labor mar ket.
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these cave ats in mind, I iden tify seven mutu ally exclu sive employ ment sta tuses in 
whichindividualsmaypredominantlyfallduringagivenyear:(1)fulltimedepen
dentwork,(2)parttimedependentwork,(3)selfemploymentwork,2(4)temporary
suspensionfromworkcoveredbywagesubsidypublicschemes(thesocalledCassa 
Integrazione Guadagni,orCIG),(5)unemployment(i.e.,havingworked<26 weeks 
duringayear)andcoveredatleastinpartbyunemploymentbenefits,(6)unemploy
ment(i.e.,havingworked<26weeksduringayear)withnounemploymentbenefits,
and(7)aresidualcategoryofstatuses,asresultingfromtheEstratti Conto, which do 
notfallintoanyoftheformersix(e.g.,familyleaves).

Methods

Sequence and Cluster Analysis

To iden tify late-career tra jec to ries, I apply sequence anal y sis. According to this the-
o ret i cal and meth od o log i cal frame work, indi vid ual tra jec to ries can be represented as 
sequencesofcategoricalevents,orstates(Abbott1995).Thefirststepinsequence
anal y sis is to pro duce a matrix of dis sim i lar ity between indi vid ual sequences, which 
can then be used as input for data-reduc tion tech niques, such as clus ter anal y sis. 
Groupsofindividualsequencesidentifiedthroughdatareductiontechniquescanfur
therbeusedasdeterminantsorconsequencesoflifecoursetrajectories(Barbanand
Billari 2012).

I con struct indi vid ual sequences of employ ment sta tuses for each indi vid ual in the 
finalsample,focusingonthe10yearspriortoretirement.Specifically,Icodeeach
indi vid ual year-based obser va tion according to the prev a lent employ ment  sta tus, 
among the seven outlined ear lier. The tra jec tory of an indi vid ual who tran si tions from 
fulltimeemployment(FT) tounemploymentwithoutsocialallowances(UWB)in
the last three years prior to retire ment would look, for instance, like this: FT, FT, FT, 
FT, FT, FT, FT, UWB, UWB, UWB. If an indi vid ual expe ri ences mul ti ple employ-
ment sta tuses dur ing a year, they are assigned to the sta tus that lasted the lon gest in 
terms of weeks.

I use the R pack age TraMineRdevelopedbyGabadinhoetal.(2011) to ana lyze 
the indi vid ual sequences so constructed. Given that employ ment tra jec to ries of men 
andwomen tend to differ, I perform separate analyses by gender. I first compute
pairwise dis sim i lar ity matri ces for men and for women using the dynamic  Hamming 
algo rithm to mea sure dis tance between indi vid ual sequences. The dynamic Hamming 
method has been pro posed as an alter na tive to tra di tional opti mal matching tech-
niques. In opti mal matching, the dis sim i lar ity between two sequences is mea sured 
by con sid er ing how much effort is needed to trans form one sequence into the other  
(BarbanandBillari2012).Transformationentailsthreebasicoperations(insertion,
deletion, and substitution) to which specific costs should be assigned. Critics of 

2 AparticulartypeofworkercategorycoveredbyINPSdataisthatofparasubordinateworkers—thatis,
work ers who fall for mally under nonsubordinate con trac tual arrange ments while work ing, de facto, as 
dependentemployeeswithreducedaccesstosocialwelfarebenefits.Iclassifyspellsofparasubordinate
work as self-employ ment.
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2195Late-Career Employment Trajectories and Postretirement Mortality

optimalmatchinggenerallypointtothedifficultyofprovidingsolidtheoreticalback
ground to the determinationof thesecosts (Gauthieretal.2009). They also stress 
fail ure of opti mal matching to account for non lin ear depen dency over time. That is, 
by rely ing on trans for ma tion costs that are the same at any point of the sequence, and 
inde pen dent of the direc tion, opti mal matching ignores the order ing of sequences. This 
implies, for instance, that opti mal matching treats transitioning from employ ment to 
unem ploy ment as equiv a lent to transitioning from unem ploy ment to employ ment, 
and transitioning from employ ment to unem ploy ment as equally costly regard less of 
whether it occurs at age 50 or 65.

ThedynamicHammingmethodproposedbyLesnard(2010) addresses both short-
comings.First,itdoesnotuseinsertionsordeletions(forthisreason,itcanexclu
sivelyhandlesequencesofequallength).Second,itemployssubstitutioncoststhat
depend on posi tion t in the sequence. The lat ter are derived from tran si tion rates 
between pos si ble states observed in the sam ple at suc ces sive posi tions. The dynamic 
Hamming time-depen dent sub sti tu tion cost between states a and b at posi tion t is 
definedas

 st (a,b) = 4− pt (b|a)− pt (a|b)− pt  +  1(b|a)− pt  +  1(a|b),  (1)

where pt (b|a)  is the prob a bil ity of transitioning from a to b between t – 1 and t, 
and s∈[0,4]. The higher the tran si tion rate between states a and b between t – 1 
and t, and between t and t + 1, the lower the sub sti tu tion cost between a and b at 
t. Given its tim ing sen si tiv ity, the dynamic Hamming method is par tic u larly use-
fulforapplicationsinwhichtheexacttiming/positionofstateswithinsequences
istheoreticallyimportant,asinthecaseofretirementtrajectories(Aisenbreyand
Fasang 2010).

I use the dis sim i lar ity matri ces to iden tify ideal-type, late-career tra jec to ries 
through hier ar chi cal clus ter anal y sis using the Ward’s method, which min i mizes 
the within-clus ter var i ance, as link age cri te rion. I deter mine the num ber of clus-
tersonthebasisofthreecriteria:(1)theobservationoftheoreticallymeaningful
clusters,(2)saturation(i.e.,whethertheadditionofanewclusterisjustanother
versionof thosealreadyexisting),and(3)sufficientnumberofobservations in
each clus ter.3 I fur ther eval u ate the ade quacy of clus ters so deter mined by rely-
ingontheaveragesilhouettewidth(ASW)criterion,weightedbythenumberof
sequences in each clus ter, which mea sures the coher ence of assign ment of each 
sequence to a given clus ter. Average sil hou ette width ranges between 1 and −1, 
with a value of 1 indi cat ing very good clus ter ing and those greater than 0 indi-
cating acceptable quality of clustering (Torssander andAlmquist 2017). From 
these cri te ria, as fur ther detailed in the fol low ing, I even tu ally end up with a six-
clus ter solu tion for men and a seven-clus ter solu tion for women. In both cases, 
theASW(weighted) is close to0.6 (FigureB1 in theonline appendix).Using 
thepartitioningaroundmedoids(PAM)criterion(KaufmanandRousseeuw2005) as  
analternativeclusteringtechniqueyieldsanalogousclusteringsolutions(FigureB2in
the online appen dix).

3 Asaruleofthumb,Iconsidered1,000individualstobeasufficientnumber.
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Survival Analysis

I exam ine the rela tion ship between late-career employ ment tra jec to ries and post re-
tirementmortalitybyusingtheidentifiedclustersasexplanatoryvariablesinsurvival
anal y sis, in which the focal event is death. Individuals are followed from the year of 
retire ment until 2018 or until the year of death if before 2018. My out come of inter est 
is a dichot o mous var i able tak ing a value of 1 if the indi vid ual is dead by the end of the 
year and 0 if they are still alive. Because the data allow me to only iden tify whether 
any indi vid ual is dead or alive by the end of each year, I turn to dis crete-time sur vival 
analysis.Specifically, Iopt for thecomplementary loglogmodel thatbestfits the
case of sur vival times, which are con tin u ous in nature but come grouped or banded 
intointervals(Jenkins2005).Themodelspecificationfortheintervalhazardrate,for
each sex, looks like this:

 log − log 1− hj X( )⎡⎣ ⎤⎦( ) = ′β X + γ j  (2)

or

 h j X( ) = 1− exp −exp ′β X + γ j( )⎡⎣ ⎤⎦⎡
⎣

⎤
⎦ ,  (3)

where h j,X( )definesthehazardrateofdyingovertheintervalj, X are the covari-
ates with the related coefficientsβ , and γ j are param e ters that sum ma rize the 
dura tion depen dence in the inter val haz ard. In this case, I opt for a fully non para-
metricbaselinehazard.This implies creatingdurationspecificintervaldummy
var i ables, one for each spell year at risk.4 The main explan a tory var i ables are 
the dummy var i ables for the var i ous ideal-type, late-career tra jec to ries iden-
tified through cluster analysis. Baseline controls include year of birth; region
of res i dence; prev a lent occu pa tional posi tion through out the observ able career 
(bluecollar,whitecollar,andmanager);ageofappearanceintheEstratti Conto 
records, which can be interpreted as a proxy of age of entry into the labor mar ket; 
age at retire ment; and a dummy var i able for whether the indi vid ual records any 
employ ment spell after retire ment. The major threat to the validity of my anal y-
sis comes from unob serv able health con di tions, which can affect both retire ment 
tra jec to ries and post re tire ment mor tal ity. I seek to address this reverse cau sal ity 
concernbycontrollingforthereceptionofpensionbenefitsassociatedwithphys
icalormentalimpairment,occurringpriortotheattainmentofoldage/seniority
pen sion. I also include a dummy var i able for the recep tion prior to retire ment of 
survivors’pensionbenefits.Althoughnotdirectlyrelatedtorecipient’sphysical
ormentalimpairment,survivors’benefitstracktheoccurrenceofamajorevent
(i.e.,thelossofone’sspouse),whichmayaffectbothhealthconditions(Roelfs
et al. 2012)andlaborsupplydecisions(Giupponi2019). Finally, I also con trol for 

4 Because the ear li est year of retire ment in the data set is 2001 and there are indi vid u als from the 2001 
retirement cohort who are still alive by the end 2018, I create 18 durationspecificinterval dummy
var i ables.
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2197Late-Career Employment Trajectories and Postretirement Mortality

thetotalnumberofsickness/injuryleaveepisodesandforthecumulativenumber
offullweeksinsickness/injuryleaveinthe10yearspriortoretirement.

Results

Sequence Analysis

Figure 1 reports the per cent age of indi vid u als in each employ ment state in the decade 
prior to retire ment. Full-time employ ment is the most fre quent employ ment sta tus for 
both older male and female work ers, although its rel a tive impor tance decreases as 
retire ment approaches, nota bly for the lat ter. The most notice able gen der dif fer ence is 
thelargerincidenceofparttimeworkandlongtermunemployment/inactivityprior
to retire ment among women. This is in line with the weaker attach ment of Ital ian 
women to the labor mar ket as a result of, inter alia, gen der asymmetries in car ing 
responsibilities in a context traditionallymarked by “familistic”welfare (Esping
 Andersen 1990). The lim ited rel e vance of self-employ ment is not sur pris ing given 
that the sam ple con sists of peo ple who paid con tri bu tions as pri vate-sec tor employ ees 
for most of their career.

Figure 2 dis plays clus ters of indi vid ual sequences ordered by the dis tance from 
the most fre quent sequence in each clus ter, for men and women.5 The com po si tion 
ofclustersacrosssexesisqualitativelysimilar(exceptforonewomenspecificclus
ter,asfurtherclarifiedbelow).Thecluster“Fulltimeemployment’”isdominatedby
sta ble late-career employ ment tra jec to ries, cor re spond ing to the par a digm of smooth 
tran si tion from full-time employ ment directly into retire ment. At the national level, 
themajorityofmenfallintothiscluster(60%),asdoabout39%ofwomen.Theclus
ter “Selfemployment’” features sequences characterized by spells of autonomous
work; this applies to individuals (about 7% and 6%of sampledmale and female
retir ees, respec tively) who used to hold a depen dent job and who spent the 10 years 
prior to retire ment work ing mostly in a self-employed capac ity. The clus ter “Full-
time employment/unemployment without benefits” is characterized by sequences
fea tur ing early sta ble employ ment that then gives way to spells of unem ploy ment not 
coveredbysocialbenefitspriortoretirement;about7%ofmaleand6%offemale
retireesfall into thiscase.Thecluster“Fulltimeemployment/unemploymentwith
benefits” features sequences inwhich fulltimeworkgivesway tounemployment
spells,mostlycoveredbyunemploymentbenefits;thisclusterincludesabout11%of
menand8%ofwomeninthesample.Thecluster“Unemploymentwithoutbenefits”
ischaracterizedbytrajectoriesdominatedbyspellsof(formal)unemploymentnot
coveredbysocialbenefitsalongtheentiredecadeprecedingretirement;thistrajec
toryappliestoindividualswhomaybeunabletofinda(formal)jobafterdismissalor
whomayvoluntarilydropoutofthelabormarket(14%ofmaleand27%offemale
retirees).Thecluster“Parttimeemployment”ischaracterizedbytheprevalenceof
parttimeworkspells;theshareofmenbelongingtothiscategoryisminimal(1%),
while the share ofwomen is sizable (13%).The last cluster, “Fulltime/parttime

5 Forvisualizationreasons,500representativesequences(randomlydrawn)areshownforeachcluster.
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2198 B. Scotti

employment,” the only womenspecific group, is characterized by trajectories in
whichfulltimeworkgiveswaytoparttimeworkpriortoretirement(2%offemale
retir ees fall into this clus ter).

Regional disparities in the dis tri bu tion of ideal-type, late-career tra jec to ries are 
markedlypronounced(Table 2).Slightlylessthan70%ofmaleretireesinthenorth
ern regions—traditionally richer and economically more dynamic than the South
(Felice2018)—fall into the full-time depen dent work career path, while this is the 
caseforlessthan50%ofretireesintheSouthandtheIslands.Likewise,fewermale
pensionersfromtheCentreandnorthernregionswentthroughspellsofunemploy
ment,comparedwiththoseintheSouthandIslandsregions.Considerableregional
disparities also exist for women. The pro por tion of women belong ing to the clus ter 
“Fulltimeemployment”ismorethan25percentagepointshigherintheNorththan
intheSouth.Thesameholdstrueforthe“Parttimeemployment”trajectory,which
isthreetimesascommonintheNorthEastasintheSouth.Bycontrast,womenin
theSouthare3–4timesaslikelyasthoseinthenorthernandCentreregionstogo
predominantlythroughspellsofunemployment/inactivitynotcoveredbyanysocial
allow ance. In fact, the pro por tion of women spend ing most of the 10 years prior to 
retire ment out of the for mal labor mar ket is large in all  regions, rel a tive to men, but 
particularlysointheSouth.Still, thedatadonotallowmetodistinguishbetween
long-term unem ploy ment, vol un tary inac tiv ity, and tran si tion into the infor mal labor 
market.ItispossiblethatsomeoftheolderworkersintheSouthwhoappearasfor
mally unem ployed are actu ally active in the shadow econ omy.
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Fig. 1 Distributionofemploymentstatesinthe10yearspriortoretirement.CIGistheacronymforCassa 
Integrazione Guadagni, that is, the Italian wage subsidy public scheme. Source: Author’s elaboration 
basedontheINPSLoSaisample.
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2199Late-Career Employment Trajectories and Postretirement Mortality

Fig. 2 Clusters of idealtype, latecareer trajectories. Percentages in parentheses refer to the share of
individuals falling into each cluster, for men and women separately. For each cluster, 500 representative 
sequencesorderedbythedistancefromthemostfrequentsequenceineachclusterareshown.CIG= Cassa 
Integrazione Guadagni. Source:Author’selaborationbasedontheINPSLoSaisample.
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There are also some notice able trends in the prev a lence of ideal-type career 
trajectoriesovertime(Figure 3). Indeed, there is an increase in the share of women 
with retire ment tra jec to ries marked by full-time and part-time employ ment, and a 
siz able decline of those spend ing most of the decade prior to retire ment in for mal 
unem ploy ment. These trends may be asso ci ated with pen sion reforms that raised the 
stat u tory retire ment age, mak ing it increas ingly costly for women to leave the labor 
marketwhilewaiting tomeet theagerequirements toclaimpensionbenefits,par
ticularlyfrom2011onward(Moscarolaetal.2016). In the case of men, we observe 
an increase in the share who go through spells of unem ploy ment cov ered by unem-
ployment benefits—notably after the 2011 debt crisis—to the detriment of direct
tran si tion from full-time work to retire ment. Although quan ti ta tively mar ginal, we 
also observe an increase in the share of men with retire ment tra jec to ries marked by 
part-time employ ment. While some of the observed trends may stem from slug gish 

Table 2 Clusterdistributionbymacroregionandgender(numberandpercentage)

Cluster NorthEast NorthWest Centre South Islands Total

Men
 Selfemployment 2,535 3,932 1,946 1,208 822 10,443

9.1% 8.7% 7.4% 3.9% 4.9% 7.1%
 Full-time employ ment 19,314 30,443 16,731 14,645 7,634 88,767

69.6% 67.2% 63.5% 47.7% 45.2% 60.4%
 Parttimeemployment 212 331 262 415 128 1,348

0.8% 0.7% 1.0% 1.4% 0.8% 0.9%
 Unemployment with out 

benefits
2,293 3,074 2,762 7,758 4,981 20,868

8.3% 6.8% 10.5% 25.3% 29.5% 14.2%
 Fulltimeemployment/ 

unem ploy ment with out 
benefits

1,401
5.0%

2,373
5.2%

1,889
7.2%

2,731
8.9%

1,451
8.6%

9,845
6.7%

 Fulltimeemployment/ 
unemploymentwithbenefits

1,999 5,122 2,773 3,951 1,862 15,707
7.2% 11.3% 10.5% 12.9% 11.0% 10.7%

 Total 27,754 45,275 26,363 30,708 16,878 146,978
100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Women
 Selfemployment 1,271 1,961 863 369 197 4,661

6.9% 7.4% 5.8% 2.9% 4.1% 6.0%
 Full-time employ ment 7,791 11,987 6,476 2,223 1,438 29,915

42.0% 45.0% 43.7% 17.5% 29.6% 38.6%
 Parttimeemployment 3,084 3,806 1,992 639 412 9,933

16.6% 14.3% 13.5% 5.0% 8.5% 12.8%
 Unemployment with out 

benefits
3,778 4,072 2,982 7,613 2,176 20,621
20.4% 15.3% 20.1% 60.0% 44.8% 26.6%

 Fulltimeemployment/ 
unem ploy ment with out 
benefits

1,015
5.5%

1,494
5.6%

956
6.5%

551
4.3%

230
4.7%

4,246
5.5%

 Fulltimeemployment/ 
unemploymentwithbenefits

1,067 2,611 1,116 1,176 317 6,287
5.8% 9.8% 7.5% 9.3% 6.5% 8.1%

 Fulltime/parttime
employ ment

540 700 418 108 91 1,857
2.9% 2.6% 2.8% 0.9% 1.9% 2.4%

 Total 18,546 26,631 14,803 12,679 4,861 77,520
100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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economicconditionsinthe2010s(Lorentietal.2019),theyalsolikelyreflectstruc
tural changes in the Ital ian labor mar ket induced by reforms aimed at increas ing the 
lengthofworkinglife(CartaandDePhilippis2021).

Overall, sequence and cluster analyses confirm that a nonnegligible share of
indi vid u als who retired in Italy between 2001 and 2018 expe ri enced some form of 
employ ment insta bil ity, mea sured in terms of devi a tion from the full-time  employ ment 
par a digm.

Survival Analysis

Columns1and2ofTable 3 dis play results from com ple men tary log-log regres sions 
formen.Forreasonsofspace,theestimatedhazardratiosforthedurationspecific
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Fig. 3 Proportionofidealtypeemploymenttrajectoriesbyretirementcohort.Source: Author’s elaboration 
basedontheINPSLoSaisample.
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Table 3 Postretirementmortalityandidealtype,latecareertrajectories

Men
(1)

Men
(2)

Women
(3)

Women
(4)

Men/Women
(5)

Cluster(ref.= full-time)
 Selfemployment 1.086** 1.095** 1.209** 1.210** 1.109***
    (0.034) (0.034) (0.083) (0.083) (0.034)
 Parttimeemployment 1.180† 1.155 1.017 0.992 1.159†

    (0.105) (0.103) (0.060) (0.059) (0.103)
 Unemploymentwithoutbenefits 1.246*** 1.134*** 1.215*** 1.122** 1.131***
    (0.028) (0.027) (0.052) (0.049) (0.026)
 Fulltimeemployment/ 

unemploymentwithoutbenefits 1.269*** 1.080* 1.127† 1.007 1.064*
    (0.037) (0.033) (0.080) (0.072) (0.032)
 Fulltimeemployment/ 

unemploymentwithbenefits 1.088** 1.099** 1.153* 1.185* 1.083**
    (0.034) (0.034) (0.081) (0.084) (0.033)
 Fulltime/parttimeemployment 1.174 1.118 1.090
   (0.126) (0.120) (0.117)
Woman(W) 0.463***
   (0.014)
Selfemployment× W 1.038
   (0.076)
PartTimeEmployment× W 0.837†

   (0.089)
UnemploymentWithoutBenefits× W 0.985
   (0.044)
FullTimeEmployment/ 
UnemploymentWithoutBenefits× W 0.953

   (0.073)
FullTimeEmployment/ 
UnemploymentWithBenefits× W 1.125

   (0.085)
Year of Birth 0.979*** 0.973*** 0.997 0.992 0.976***
   (0.002) (0.002) (0.005) (0.005) (0.002)
Age at First Job 0.984*** 0.985*** 1.010* 1.008† 0.991***
   (0.003) (0.003) (0.005) (0.005) (0.002)
Retirement Age 1.101*** 1.087*** 1.089*** 1.082*** 1.086***
   (0.003) (0.004) (0.009) (0.009) (0.003)
Work After Retirement 0.592*** 0.612*** 0.644*** 0.668*** 0.622***
   (0.013) (0.014) (0.037) (0.038) (0.013)
Occupation(ref.= blue col lar)
 Manager 0.750*** 0.789*** 0.766 0.781 0.794***
    (0.042) (0.045) (0.135) (0.137) (0.043)
 White col lar 0.810*** 0.845*** 0.983 1.008 0.883***
   (0.017) (0.018) (0.035) (0.036) (0.016)
Macroregion(ref.=Centre)
 NorthEast 1.072** 1.083** 1.033 1.056 1.070**
    (0.028) (0.029) (0.052) (0.054) (0.025)
 NorthWest 0.997 1.011 1.109* 1.141** 1.037†

    (0.024) (0.024) (0.052) (0.053) (0.022)
 South 0.884*** 0.864*** 0.958 0.915 0.879***
    (0.022) (0.021) (0.053) (0.053) (0.020)
 Islands 0.844*** 0.845*** 1.021 1.003 0.871***
   (0.025) (0.025) (0.073) (0.073) (0.024)
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inter val dummy var i ables are not shown.6 When con trol ling for the base line set of 
poten tial con found ers described ear lier, all  late-career tra jec to ries devi at ing from 
full-time employ ment are pos i tively asso ci ated with post re tire ment mor tal ity risk, 
relativetotheclusterofreference,“Fulltimeemployment”(column1).Thegreatest
increasedrisk—27%—isattachedtothe“Fulltime/unemploymentwithoutbenefits”
tra jec tory, suggesting that the scar ring effect of unem ploy ment is harm ful if it fol lows 
full-time employ ment and is not cov ered by unem ploy ment allow ances.

The main threat to the validity of these results is represented by reverse cau sal ity 
dynam ics, whereby unob serv able health con di tions affect both retire ment tra jec to ries 
and post re tire ment mor tal ity. Results in col umn 2 sug gest that some reverse cau sal ity 
isindeedatplay,aswitnessedbythelossofmagnitudeandstatisticalsignificance
of our haz ard ratios of inter ests and by the strong pos i tive asso ci a tion between the 
various types of allowances and postretirementmortality risk. Still, all retirement
trajectories but the one dominated by parttime employment remain significantly
asso ci ated with higher post re tire ment mor tal ity risk. In par tic u lar, men who spent 
most of the decade prior to retire ment in for mal unem ploy ment have a post re tire ment 
mor tal ity risk that is 13% higher than those who transitioned from full-time pri vate 
 employ ment into retire ment. Going from full-time employ ment to unem ploy ment is 

6 Full results, includ ing esti mated base line haz ards, are reported in Tables E2 and E3 in the online appen dix.

Men
(1)

Men
(2)

Women
(3)

Women
(4)

Men/Women
(5)

DisabilityPension 1.924*** 2.665*** 2.055***
   (0.053) (0.157) (0.052)
SurvivorPension 1.309*** 1.109† 1.154***
   (0.083) (0.066) (0.050)
IndemnityPension 1.074† 0.899 1.091*
   (0.042) (0.202) (0.042)
SocialPension 2.211*** 5.219*** 2.556***
   (0.098) (0.437) (0.102)
NumberofWeeksonSickness/Injury

Leave 0.998 0.994* 0.997†

   (0.002) (0.003) (0.002)
NumberofSickness/InjuryLeave

Episodes 1.010† 1.008 1.009*
   (0.005) (0.008) (0.004)
NumberofObservations 1,431,429 1,431,429 775,508 775,508 2,206,937
NumberofDeaths 16,458 16,458 3,921 3,921 20,379

Notes:Results are fromcomplementary loglogmodels.Dependentvariable isdeathoccurrence (0,1).
Thevariablesnumberoffullweeksinsickness/injuryleaveandnumberofsickness/injuryleaveepisodes
referto10yearspriortoretirement.Allmodelsinclude18durationdummyvariables(baselinehazard).
Coefficientsareexpressedintheexponentiatedform(hazardratios).Robuststandarderrorsareshownin
paren the ses.
†p < .10; *p < .05; **p < .01; ***p < .001

Table 3 (continued)
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asso ci ated with an increase in post re tire ment mor tal ity risk of 10% if unem ploy ment 
is cov ered by allow ances and by 8% if not.7

Results for women are reported in col umns 3 and 4 of Table 3. When con trol ling 
forthebaselinesetofpotentialconfounders(column3),retirementtrajectoriesfea
tur ing unem ploy ment spells not cov ered by allow ances are strongly asso ci ated with 
higher post re tire ment mor tal ity risk. Increased post re tire ment mor tal ity risk emerges 
also in the case of tra jec to ries dom i nated by self-employ ment and those char ac ter ized 
by tran si tion from full-time to unem ploy ment, with and with out social allow ances. 
To address reverse cau sal ity con cerns, in col umn 4, I include con trols for the recep-
tion of allow ances related to phys i cal or men tal impair ment prior to retire ment and 
forthenumberofepisodes/weeksspentinsickness/injuryleave.Unlikeformen,the
retire ment tra jec tory asso ci ated with the greatest increase in post re tire ment mor tal-
ity risk is theonedominatedbyselfemploymentspells (21%), followedby those
char ac ter ized by tran si tion from full-time pri vate employ ment to unem ploy ment 
coveredbyallowances(19%)andbyprolongedunemployment(12%).Holdingpart
time employ ment or transitioning from full-time employ ment into unem ploy ment not 
cov ered by allow ances has no appre cia ble asso ci a tion with post re tire ment mor tal ity 
risk. In fact, the haz ard ratio of women who tran si tion from full-time employ ment to 
unemploymentwithoutbenefitspriortoretirementfallsbelow1whencontrollingfor
the recep tion of allow ances related to phys i cal and men tal impair ment. It is pos si ble 
that women who leave full-time employ ment and enter for mal unem ploy ment do so 
vol un tar ily, even if they have not reached the require ments for accessing pen sion 
benefits,possiblyupontheirpartner’sretirement(Bloemenetal.2019;Pozzebonand
Mitchell 1989),andthismaybebeneficialfortheirhealth(Zang2020).

LabormarketdynamicsinItalyarecharacterizedbystronggenderstratification,
with women being more likely to expe ri ence employ ment insta bil ity over the life 
course,mostlybecauseofdifficultiesinvolvedinreconcilingworkandfamily/car
ingresponsibilities(Saraceno2018). One may, there fore, expect late-career tra jec to-
ries to dif fer in the way they shape post re tire ment sur vival across sexes. To directly 
test this hypoth e sis, I run a model, based on the full sam ple, in which late-career 
 tra jec to ries are interacted with a dummy var i able tak ing a value of 1 for female indi-
vi d u als. Results are reported in col umn 5 of Table 3.None of the coefficients of 
theinteractiontermsarestatisticallysignificantatconventionallevels,exceptforthe
part-time employ ment × woman term. The lat ter sug gests that late-career tra jec to-
ries  dom i nated by part-time employ ment spells yield less harm ful con se quences for 
women than men. A plau si ble expla na tion is that greater social stigma is attached 
to men opting for part-time employ ment, which is a more fre quent and accept able 
career choice for women. Thus, apart from part-time employ ment, late-career pat-
terns devi at ing from full-time employ ment are asso ci ated with worse post re tire ment 
sur vival chances irrespective of gen der.

To fur ther inves ti gate whether devi a tions from full-time employ ment yield 
particularlyharmfulconsequencesacrossspecificsocioeconomicpopulationstrata,
in Table 4, I allow for het ero ge ne ity in the asso ci a tion between late-career tra jec to ries  

7 This dif fer ence is sur pris ing as one may expect unem ploy ment allow ances to have, cete ris pari bus, a 
protectiveeffectonhealth.Still,thedifferencebetweenthetwoestimatedcoefficientsisstatisticallynon
significant( p > χ2 = .66).
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and post re tire ment mor tal ity based on prev a lent occu pa tion and region of res i dence. 
Columns1and2 report results formen. Incolumn1,clustersare interactedwith
dummy var i ables tak ing a value of 1 if the prev a lent occu pa tion is white col lar or 
man ager. Results sug gest that the asso ci a tion between retire ment tra jec to ries and 
postretirementmortalityriskdoesnotsignificantlydifferacrossoccupationalgroups,
broadlydefined.Incolumn2,Iinteractclusterswithadummyvariabletakingavalue
of1iftheregionofresidenceiseitherNorthEastorNorthWest.Ifindthatthepos
i tive asso ci a tion between post re tire ment mor tal ity risk and tra jec to ries marked by 
unem ploy ment spells not cov ered by allow ances is stron ger for men liv ing in the 
north ern regions, where devi a tions from the full-time pri vate employ ment for mature 
work ers are less fre quent than in the rest of Italy.

In the case of women, the rela tion ship between retire ment tra jec to ries and post-
retirement mortality differs along the occupational dimension only. Column 3 in
Table 4 shows that having awhitecollar background (but not amanagerial one)
 mit i gates the adverse con se quences of going through tra jec to ries devi at ing from full-
time employ ment, as com pared with hav ing a blue-col lar back ground. For instance, 
white-col lar women who go through prolonged unem ploy ment prior to retire ment 
havea13%(1.213× 1.179 × 0.789) higher mor tal ity risk than the ref er ence group of 
blue-col lar women in full-time employ ment. In con trast, blue-col lar women who go 
through prolonged unem ploy ment prior to retire ment have a 21% higher mor tal ity 
risk than blue-col lar women in full-time employ ment. Likewise, white-col lar and 
blue-col lar women who tran si tion from full-time employ ment to unem ploy ment not 
cov ered by allow ances prior to retire ment have a post re tire ment mor tal ity risk that 
is6%(1.143× 1.189 × 0.689) lower and 14% higher, respec tively, than women with 
a blue-col lar back ground in full-time employ ment. A pos si ble inter pre ta tion of these 
findingsis that,whileleavingfulltimeemploymentpriortoretirementcouldbea
per sonal choice for white-col lar women, it could be the result of invol un tary cir cum-
stances for blue-col lar women. Finally, col umn 4 doc u ments that the rela tion ship 
between late-career tra jec to ries and post re tire ment sur vival among women does not 
varysignificantlybyregion.

Overall, results presented in this sec tion sug gest that late-career devi a tions from 
full-time employ ment tend to come with worse post re tire ment sur vival chances. 
A pol icy-rel e vant ques tion could then be what is the human cost implied by such 
increased post re tire ment mor tal ity risk? To answer this ques tion, I esti mate clus ter-
specific survival rates using theparameters from sexspecific complementary log
log sur vival mod els, which con trol for late-career employ ment tra jec tory and year 
ofbirth,settingyearofbirthatsexspecificmeanvalues.Estimatesofclustersex 
specificsurvivalratesat5,10,and15yearsfromretirementarereportedinTableE5
in the online appen dix. Upon retire ment, the 10-year sur vival rate of a man belong-
ing to the aver age birth cohort fall ing in the “Full-time employ ment” clus ter is about 
93%.Itdropstoabout92.5%forthe“Selfemployment”andthe“Fulltimeemploy
ment/unemployment with benefits” clusters, and to about 90% for the remaining
clus ters. Turning to women, the 10-year sur vival rate of a woman belong ing to the 
aver age birth cohort ranges from about 95.6% if she falls in the “Unemployment 
withoutbenefits”clusterto96.5%ifshefallsinthe“Fulltimeemployment”cluster.
Assuming all  indi vid u als in the sam ple belong to the aver age birth cohort and apply-
ingsexspecificclusterweightsreportedinTable 2, under dif fer en tial mor tal ity, we 
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Table 4 Heterogeneity anal y sis

Men
(1)

Men
(2)

Women
(3)

Women
(4)

Selfemployment 1.066† 1.097* 1.362*** 1.160
  (0.037) (0.052) (0.111) (0.144)
PartTimeEmployment 1.167 1.088 1.108 0.939
  (0.112) (0.132) (0.081) (0.100)
UnemploymentWithoutBenefits 1.117*** 1.051† 1.228*** 1.038
  (0.028) (0.028) (0.065) (0.063)
FullTimeEmployment/Unemployment
WithoutBenefits 1.060† 1.026 1.143 0.949

  (0.037) (0.039) (0.099) (0.109)
FullTimeEmployment/Unemployment
WithBenefits 1.093* 1.117** 1.293** 1.238*

  (0.040) (0.044) (0.115) (0.131)
FullTimeEmployment/PartTime

Employment 1.231 1.319
  (0.156) (0.226)
WhiteCollar 0.824*** 1.189**
  (0.022) (0.070)
Manager 0.738*** 0.905
  (0.056) (0.276)
Selfemployment× Manager 1.175 0.625
  (0.221) (0.369)
PartTimeEmployment× Manager 1.324 0.462
  (1.340) (0.484)
UnemploymentWithoutBenefits× 

Manager 1.284† 0.876
  (0.181) (0.368)
FullTimeEmployment/Unemployment
WithoutBenefits× Manager 0.994 1.470

  (0.199) (0.867)
FullTimeEmployment/Unemployment
WithBenefits× Manager 0.960 0.693

  (0.314) (0.727)
FullTimeEmployment/PartTime

Employment × Manager —
  —
Selfemployment×WhiteCollar 1.121 0.723*
  (0.085) (0.116)
PartTimeEmployment×WhiteCollar 0.878 0.754*
  (0.236) (0.096)
UnemploymentWithoutBenefits× 
WhiteCollar 1.048 0.791**

  (0.058) (0.067)
FullTimeEmployment/Unemployment
WithoutBenefits×WhiteCollar 1.083 0.689*

  (0.076) (0.109)
FullTimeEmployment/Unemployment
WithBenefits×WhiteCollar 1.022 0.816

  (0.070) (0.117)
FullTimeEmployment/PartTime

Employment ×WhiteCollar 0.799
  (0.192)
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wouldobserve11,194and3,011deathsinthefirst10yearsafterretirementformen
and women, respec tively. If all  indi vid u als in this hypo thet i cal sam ple belonged to 
the “Full-time employ ment” clus ter, the expected num ber of deaths over the same 
period would be 9,965 men and 2,682 women. In both cases, shifting all  indi vid u als 
tothefulltimeemploymenttrajectorywouldreducethenumberofdeathsinthefirst
decade after retire ment by about 11%.

Sensitivity Analyses

Column1ofTablesE6andE7intheonlineappendixreportresultsfromspecifica
tionsinwhichIcontrolforcohortsexspecificquintilesofaverageinflationadjusted
gross income in the 10 years prior to retire ment, observ able in the Estratti Conto, in 
addi tion to the full set of base line con trols, for men and women. While poten tially 
endog e nous to the type of late-career employ ment tra jec tory, pre re tire ment aver age 
gross income serves as a proxy for life-time income and socio eco nomic sta tus, which 

Men
(1)

Men
(2)

Women
(3)

Women
(4)

North 1.094*** 1.086
  (0.025) (0.066)
Selfemployment×North 1.013 1.069
  (0.061) (0.158)
PartTimeEmployment×North 1.145 1.084
  (0.204) (0.138)
UnemploymentWithoutBenefits× 
North 1.208*** 1.130

  (0.052) (0.093)
FullTimeEmployment/Unemployment
WithoutBenefits×North 1.129* 1.097

  (0.066) (0.159)
FullTimeEmployment/Unemployment
WithBenefits×North 0.908 0.909

  (0.058) (0.127)
FullTimeEmployment/PartTime

Employment ×North 0.773
  (0.169)
NumberofObservations 1,431,429 1,431,429 775,508 775,508
NumberofDeaths 16,458 16,458 3,921 3,921

Notes:Resultsare fromcomplementary loglogmodels.Dependentvariable isdeathoccurrence (0,1).
Coefficientsareexpressed in theexponentiatedform(hazardratios).Robuststandarderrorsareshown
inparentheses.Allmodelscontrolforyearatbirth;ageatfirstjob;retirementage;workafterretirement;
receptionof disability, survivor, indemnity, and social pensionbenefits; numberof fullweeks in sick
ness/injuryleavein10yearspriortoretirement;andnumberofsickness/injuryleaveepisodesin10years
priortoretirement.Allmodelsinclude18durationdummyvariables(baselinehazard).Columns1and4
includecontrolsformacroregionofresidence.Columns2and4includecontrolsforoccupationalstatus.
†p < .10; *p < .05; **p < .01; ***p < .001

Table 4 (continued)

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/59/6/2187/1682162/2187scotti.pdf by guest on 10 April 2024



2208 B. Scotti

may plau si bly cor re late with both retire ment tra jec to ries and health. Results remain 
qual i ta tively and quan ti ta tively unchanged. It is worth stressing that, in the case of 
men, there is an inverse rela tion ship between high income lev els and mor tal ity; this 
is not the case for women, how ever. In fact, women with higher income are exposed 
to higher mor tal ity risk than those at the bot tom of the income dis tri bu tion, con sis-
tent with evi dence of an inverse socio eco nomic gra di ent reported in pre vi ous stud ies 
focusingonItalianwomen(Costaetal.2017).Columns2–6ofTablesE6andE7
report results from specifications inwhich, in addition to full baseline controls, I
con trol for the total num ber of tran si tions across employ ment states in the decade 
prior to retire ment, the num ber of tran si tions to unem ploy ment with and with out 
unem ploy ment allow ances, and the num ber of yearly spells of unem ploy ment with 
and with out unem ploy ment allow ances. The pur pose is to assess whether retire ment 
trajectoriesmatteron topof thesimplecharacterizationofsingle (un)employment
events. Overall, results are robust to this check, except for the retire ment tra jec tory 
char ac ter ized by tran si tion from full-time employ ment to unem ploy ment cov ered 
by unem ploy ment allow ances: when con trol ling for the num ber of spells of unem-
ploy ment  cov ered by unem ploy ment allow ances, its asso ci a tion with post re tire ment 
mortalityrisklosesstatisticalsignificance.

Table E8 dis plays the results of a model in which I inter act ideal-type, late-career 
tra jec to ries with a dummy var i able for the recep tion of pen sion allow ances related to 
phys i cal or men tal health impair ment. The pur pose of this model is to test whether 
indi vid u als who devi ate from full-time employ ment tra jec to ries are exposed to a higher 
post re tire ment mor tal ity rate, even if they do not receive any allow ance related to 
physicalormentalhealthimpairment(i.e.,theyarepresumablyingoodhealthupon
retire ment). Results sug gest that, indeed, for both men and women, healthy indi vid-
u als who go through tra jec to ries marked by devi a tions from full-time employ ment 
face higher post re tire ment mor tal ity than healthy indi vid u als in the full-time employ-
ment clus ter. In addi tion, results sug gest that health issues—proxied by the recep tion 
of health-related pen sion allow ances—mag nify men’s post re tire ment mor tal ity risk of 
going through tra jec to ries devi at ing from full-time employ ment, but not women’s.

Finally, I carry out sequence and clus ter anal y sis using semes ters, rather than 
years, as the time unit for iden ti fy ing employ ment tra jec to ries. This is meant to alle-
vi ate con cerns that yearly spells may mask impor tant heterogeneities in late-career 
employ ment pat terns. I com pare the semes ter-based approach with the base line one 
by looking at the ade quacy of dif fer ent clus ter solu tions, clus ters’ com po si tion, and 
clus ter assign ment, as well as the results from sur vival anal y sis in which semes ter-
based clus ters are the pre dic tors of inter est. Overall, as fur ther documented in online 
appen dix F, the two approaches yield sim i lar results.

Discussion

The rela tion ship between employ ment and retire ment in advanced econ o mies has 
deeply changed in recent decades. The tra di tional life course par a digm of a smooth 
tran si tion from paid work to pen sion income has given way to late-career tra jec to ries 
thathavebecomedifferentiatedandunstandardized.Scholarshavestartedtoinves
ti gate the socio eco nomic con se quences of these chang ing pat terns, whereby senior 
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work ers expe ri ence dif fer ent employ ment con di tions, along het ero ge neous paths. 
Still,whilethereisalreadyevidencethatheterogeneityofretirementpatternsmay
have impor tant impli ca tions for income inequal ity of older peo ple, lit tle atten tion 
has been paid to the impli ca tions that these very same pat terns may have for health 
inequal ity and, in par tic u lar, mor tal ity and sur vival chances in old age. The pres ent 
work, which exam ines the rela tion ship between late-career employ ment tra jec to ries 
and post re tire ment mor tal ity for a large sam ple of Ital ian retir ees for merly employed 
intheprivatesector,isafirstattempttoaddressthisgap.

The main findings suggest that latecareer trajectories marked by periods of 
unem ploy ment—espe cially if prolonged and not cov ered by social allow ances—are 
related to lower post re tire ment sur vival chances. Heterogeneity anal y sis fur ther sug-
gests that the scar ring effect of prolonged unem ploy ment for senior work ers in Italy is 
par tic u larly accen tu ated for indi vid u als belong ing to dis ad van taged occu pa tional cat-
egories, at least in the case of women. For dis ad van taged women, prolonged unem-
ploy ment in later life could be par tic u larly harm ful, as it may add to the con se quences 
of weak labor mar ket attach ment over the life course, jeopardizing their abil ity to 
secure ade quate retire ment income in old age, which ulti mately impinges on health 
andsurvivalchances(Leombrunietal.2010). Heterogeneity anal y sis also sug gests 
that the scar ring effect of prolonged unem ploy ment in later life is par tic u larly harm ful 
in areas where devi a tions from full-time employ ment tra jec to ries are less fre quent. 
This result com ple ments stud ies that showed that unem ploy ment has greater det ri-
mentaleffectonwellbeingwhentherateofunemploymentislow(Clark2003).Pre-
vious research sug gests that, in gen eral, there may be mul ti ple mech a nisms through 
whichemploymentinstabilityleadstohigherpostretirementmortalityrisk(Benach
et al. 2014), includ ing expo sure to unhealthy work ing con di tions over the life course 
(Quinlanetal.2001),psychosocialstress(Muntaneretal.2010), and mate rial dep ri-
vation(SiegristandTheorell2006).TheINPSdata,however,donotprovideenough
infor ma tion to allow direct test ing of the roles of such alter na tive chan nels.

Whilemywork refers toa specificempiricalcontext, these resultscouldbeof
inter est to countries fac ing the chal lenge of stretching the length of work ing life to 
alle vi ate the pres sures of increased lon gev ity on their social secu rity sys tems. First, 
the results high light the impor tance of pol i cies aimed at improv ing the employ ment 
oppor tu ni ties of displaced senior work ers and at ensur ing ade quate wel fare assis tance 
in cases of prolonged unem ploy ment. They also point to the need for pol icy solu tions 
that pro vide alter na tives to step ping out of the labor mar ket before meet ing pen-
sion require ments for senior work ers who may strug gle with full-time employ ment 
commitments.More specifically, these findings call for life course–oriented labor
market policieswherebyworkloads canbe calibrated to lifephase–specific skills,
abil i ties, and needs. Facilitating shorter work ing hours, for instance, may not only 
encouragepeopletokeepworking,butmayactuallyenablethemtodoso(Eurofound
2016). While part-time work has been his tor i cally less com mon in Italy than in 
other Euro pean countries, the inci dence of late-career tra jec to ries marked by part-
time employ ment among Ital ian senior work ers has increased over time, espe cially 
amongwomen.Reassuringly, Ifind that,afteradjustingforpotentialconfounders,
latecareertrajectoriescharacterizedbyparttimeemploymentarenotsignificantly
asso ci ated with higher post re tire ment mor tal ity risk rel a tive to full-time employ ment 
tra jec to ries. This aspect is par tic u larly rel e vant for senior female work ers, who may 
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opt for part-time work to deal with car ing com mit ments in a con text where car ing 
responsibilities—particularlytowardtheelderly—continuetoreflectagendereddivi
sionoflabor(Saraceno2018).

Somecaveatsandlimitationsapply.First,lackofinformationconcerningrelevant
socioeconomiccharacteristics,suchaseducationandmarital/familystatus,limitsthe
abil ity to con trol for poten tial con found ers. In addi tion, although I try to atten u ate 
reverse cau sal ity con cerns by drop ping indi vid u als who expe ri enced prolonged sick-
ness- or injury-related leaves in any of the 10 years prior to retire ment and by con trol-
lingforthereceptionofpensionbenefitsrelatedtomentalandphysicalimpairment,
healthselectiondynamicsmightstillbeatwork.Notably, theempirical strategy I
adopt does not allow me to rule out endogeneity con cerns com pletely. For this rea-
son, the results cannot and shouldnotbe read in termsof causality.Second, lack
of detailed infor ma tion about indi vid ual life style hab its, post re tire ment health, and 
financialconditionreducesthescopeforuncoveringmechanismswherebyspecific
employ ment tra jec to ries chan nel into lower sur vival. Third, the anal y sis is based on 
a sam ple that is rep re sen ta tive of indi vid u als for merly and for mally employed in the 
pri vate sec tor in Italy, which lim its the gen er al iz abil ity to the Ital ian pop u la tion as a 
whole.

Despite its lim i ta tions, this study has a num ber of strengths. First, it uses  ideal-type, 
latecareer trajectories identified through sequence and cluster analysis to explain
dif fer ences in post re tire ment mor tal ity risk, rather than indi vid ual fea tures deter min-
ingsuchtrajectories(suchasthenumberanddurationofunemploymentspells).In
doing so, it tack les a lim i ta tion of most existing stud ies that inves ti gate the rela-
tion ship between health and labor mar ket events, char ac ter iz ing the lat ter in static 
terms. Second,itmakesuseoflongitudinalregisterdatatotrackemploymentpat
terns. In con trast to sur vey data based on ret ro spec tive infor ma tion, reg is ter data are 
not affected by recall bias. Hence, they ensure greater reli abil ity and pre ci sion in the 
recon struc tion of employ ment tra jec to ries. Moreover, the data used here allow me to 
exploitinformation,suchasthereceptionofunemploymentbenefitsandallowances 
alike, that adds to the com plete ness of employ ment biog ra phies, but that is rarely 
accounted for in stud ies of this type. Third, while most stud ies employed sub jec tive 
mea sures of health and well-being, I adopt an objec tive mea sure of health— mor tal ity— 
that is not exposed to self-reporting issues. Future research may seek to pro vide fur-
ther insights bymeans ofmorefinegrained analyses. For instance, onemay also
account for tran si tions into lower paid or lower sta tus jobs. Information about pre vi-
ousfirmtype(e.g.,smalltomediumvs.large)orindustryofemploymentcouldalso
be used to build more accu rate mea sures of occu pa tional his tory and allow for fuller 
investigationofdriversandconsequencesoflatecareeremploymenttrajectories.■
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