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Diminished Advantage or Persistent Protection?  
A New Approach to Assess Immigrants’ Mortality  
Advantages Over Time

Hui Zheng and Wei-hsin Yu

ABSTRACT Much research has debated whether immi grants’ health advan tages over 
natives decline with their dura tion at des ti na tion. Most such research has relied on 
(pooled) cross-sec tional data and used years since immi gra tion as a proxy for the dura-
tion of res i dence, lead ing to the chal lenge of dis till ing the dura tion effect from the 
confounding cohort-of-arrival and age-of-arrival effects. Because lon gi tu di nal stud ies 
tend to use self-rated health as the out come, the changes they observed may reflect 
shifts in immi grants’ aware ness of health prob lems. We illu mi nate the debate by exam-
in ing how immi grants’ mor tal ity risk—a rel a tively unam big u ous mea sure tied to poor 
health—changes over time com pared to natives’ mor tal ity risk. Our anal y sis uses the 
National Health Interview Survey (1992–2009) with linked mor tal ity data through 
2011 (n = 875,306). We find a sur vival advan tage for U.S. immi grants over the native-
born that persisted or ampli fied dur ing the 20-year period. Moreover, this advan tage 
persisted for all  immi grants, regard less of their race/eth nic ity and gen der or when they 
began their U.S. res i dence. This study pro vi des unequiv o cal evi dence that immi grant 
sta tus’ health pro tec tion as reflected in mor tal ity is sta ble and long-last ing.

KEYWORDS Immigrant health advan tage • Mortality disparities by nativ ity •   
Duration of res i dence • Gender • Race/eth nic ity

Introduction

Despite immi grants’ lower socio eco nomic sta tus and less access to health care  
(Derose et al. 2009; Park and Myers 2010) rel a tive to the native-born, they tend to 
have bet ter health in many aspects, includ ing mor tal ity, heart and cir cu la tory dis ease, 
obe sity, and smok ing sta tus (e.g., Cunningham et al. 2008; Lariscy et al. 2015; Singh 
and Hiatt 2006). This phe nom e non, known as the “immi grant health advan tage” 
(e.g., Markides and Eschbach 2005; Riosmena et al. 2017), is argued to decrease 
with immi grants’ length of U.S. stay (Akresh 2007; Lara et al. 2005; Lopez-Gonzalez 
et al. 2005). Researchers have attrib uted the declin ing health advan tage to immi-
grants’ unhealthy assim i la tion to the diet, smok ing hab its, and other health behav-
iors of the native-born (Abraido-Lanza et al. 2005; Finch et al. 2001; Kimbro 2009) 
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and expo sure to racial dis crim i na tion and other neg a tive envi ron men tal expe ri ences  
(Carrasquillo et al. 2000; Hunter 2000; Leclere et al. 1994).

Most stud ies addressing immi grants’ diminishing health advan tage have used 
(pooled) cross-sec tional data and com pared immi grants with vary ing lengths of time 
in the des ti na tion coun try to infer the exis tence of unhealthy assim i la tion (Antecol 
and Bedard 2006; Cho et al. 2004). In such data, immi grants’ dura tion of res i dence is 
exactly the sur vey year minus the arrival year or the age at the sur vey minus the age 
of arrival. Therefore, research try ing to address all  these fac tors often suf fers from 
iden ti fi ca tion prob lems. In most cases, research inev i ta bly con founds immi grants’ 
length of stay with the cohort or age of arrival. Because immi grants arriv ing at var i-
ous peri ods may dif fer in selec tiv ity owing to shifts in the ori gin’s sociodemographic 
con di tions and pol icy changes in the des ti na tion, the cohort of arrival could explain 
why immi grants of vary ing dura tions of stay exhibit dif fer ing extents of health advan-
tage in cross-sec tional data. Similarly, immi grants arriv ing in child hood and adult-
hood likely migrate for dif fer ent rea sons, with those migrat ing for work being more 
selec tive healthwise than those migrat ing for fam ily rea sons (Gubernskaya 2015). 
Therefore, the health disparities observed at a sin gle time point among those with 
vary ing dura tions of stay may reflect age-based health selec tiv ity rather than the dura-
tion effect.

Given the dif fi cul ties cross-sec tional ana ly ses face, a hand ful of stud ies have 
started using lon gi tu di nal data that fol low immi grants over time (Choi 2012;  
Wakabayashi 2010). Results from lon gi tu di nal ana ly ses, how ever, are mixed regard-
ing the over-time con ver gence of immi grants’ and natives’ health. Gubernskaya 
(2015), for exam ple, found faster self-rated health declines for immi grants than 
for the native-born pop u la tion, whereas Lu and col leagues (2017) showed that the  
for eign-born are  able to main tain their health advan tage. Moreover, prior stud ies relied 
exclu sively on an older pop u la tion (Choi 2012; Gubernskaya 2015), in which immi-
grants may be espe cially few and selected, or used self-rated health as an out come,  
which might reflect immi grants’ chang ing per cep tions of their health instead of their 
actual health (Jasso et al. 2004; McDonald and Kennedy 2004).

Building on the lim ited lon gi tu di nal research on the impor tance of dura tion of 
stay to immi grants’ health, this study uti lizes the National Health Interview Survey 
(NHIS) with linked mor tal ity data to fol low the sur vival sta tus of a U.S. national adult 
sam ple for up to 19 years. Unlike pre vi ous research, we focus on over-time shifts 
in immi grants’ mor tal ity advan tage, a mea sure fairly unam big u ous rel a tive to self- 
reported health con di tions or self-rated health (Angel 2006). Although mor tal ity is 
con cep tu ally dif fer ent from health, the health pro tec tion from immi grant sta tus might 
be rea son ably expected to lower mor tal ity risk. In fact, research has shown a lower 
mor tal ity rate for immi grants than for natives (Arias et al. 2010; Borrell and Lancet 
2012; Singh and Hiatt 2006) and con sid ered this gap as cor rob o rat ing evi dence for 
the immi grant health advan tage (e.g., Angel et al. 2010; Lariscy et al. 2015). In this 
sense, exam in ing how immi grants’ mor tal ity advan tage changes with their length of 
stay can shed light on gen eral knowl edge concerning the dura bil ity of health pro tec-
tion for immi grants.

To uncover the effect of dura tion of res i dence on immi grants’ mor tal ity, we ana-
lyze the pat terns and disparities in mor tal ity risk over real time while account ing 
for age-related mor tal ity haz ards. Because stud ies based on (pooled) cross-sec tional 
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data often divided immi grants by the num ber of years since immi gra tion (YSI) and 
 com pared their health con di tions (Antecol and Bedard 2006; Cho et al. 2004), we 
fur ther break down the for eign-born by YSI group to show how these groups’ mor-
tal ity haz ards evolve over time. We thereby assess the extent to which dif fer ences 
among YSI groups indeed reflect over-time shifts in immi grants’ mor tal ity risk for 
immi grants rel a tive to natives. Finally, because immi grants of var i ous races and eth-
nicities may assim i late at dif fer ent paces and may be exposed to dif fer ing lev els of 
dis crim i na tion (Villarreal and Tamborini 2018), their tem po ral mor tal ity pat terns are 
poten tially diverse. Thus, we also exam ine long-term changes in mor tal ity risk by 
immi grants’ ethnoracial iden tity.

Background

Immigrant Health and Mortality Advantages and Unhealthy Assimilation

Much research shows that immi grants have bet ter health con di tions (e.g.,  Cunningham 
et al. 2008; Markides and Coreil 1986) and lower mor tal ity rates (Arias et al. 2010; 
Borrell and Lancet 2012; Mehta et al. 2016) than their native-born coun ter parts. 
These dif fer ences can be attrib uted to three fac tors. First, health ier indi vid u als are 
more likely to self-select into migra tion (Akresh and Frank 2008; Bosdriesz et al. 
2013; Guillot et al. 2018). Second, immi grants’ unique behav ioral pat terns and social 
cap i tal enhance their health (Blue and Fenelon 2011; Eschbach et al. 2004). Specif-
ically, immi grants’ rel a tively favor able health behav iors (e.g., low smok ing rates) 
and tight social net works have pro tec tive effects on their health, lead ing to their 
lower mor tal ity (e.g., Fenelon 2013; Gallo et al. 2009; Kimbro 2009). Third, the 
“salmon bias”—the bias caused by the likely returns of unhealthy immi grants to their 
 ori gins—may explain immi grants’ bet ter health and lower mor tal ity (e.g., Arenas 
et al. 2015; Palloni and Ewbank 2004). Although some evi dence sup ports the salmon 
bias, many research ers argue that it insuf fi ciently explains immi grants’ advan tages in 
health or mor tal ity (e.g., Elo et al. 2004; Hummer et al. 2007; Riosmena et al. 2013).

Despite the abun dant evi dence on immi grants’ health and moral ity advan tages, 
some research ers con tend that such advan tages are short-lived and appear mostly 
early in an immi grant’s U.S. stay (e.g., Riosmena et al. 2017). Immigrants with lon-
ger U.S. res i dence or greater accul tur a tion to U.S. soci ety have worse health and 
more ill ness risk fac tors than those with shorter res i dence or less accul tur a tion (e.g., 
Hunt et al. 2004; Lara et al. 2005; Lopez-Gonzalez et al. 2005). This phe nom e non, 
often referred to as unhealthy assim i la tion (Antecol and Bedard 2006), sug gests that 
health pro tec tion for immi grants is only short term but that assim i la tion to natives’ 
unhealthy diet and behav iors (e.g., smok ing) occurs in the medium to long run, ulti-
mately erod ing immi grants’ health advan tage (Cho et al. 2004; Finch et al. 2001). 
The other expla na tion for the declin ing health pro tec tion from immi grant sta tus is 
the expo sure to racial dis crim i na tion and other neg a tive social, eco nomic, and envi-
ron men tal expe ri ences that dif fer en tially affect immi grants (Carrasquillo et al. 2000; 
Finch and Vega 2003). Immigrants’ expo sure to such neg a tive forces increases with 
their length of stay such that their health can be expected to dete ri o rate and con verge 
with natives’ health.
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To the extent that poor health increases mor tal ity risk, the unhealthy assim i la tion 
depicted in prior research should also erode immi grants’ mor tal ity advan tage over 
time. Nevertheless, few research ers have inves ti gated whether immi grants’ mor tal-
ity advan tage dis si pates as their length of stay extends. Instead, most stud ies have 
relied on inter gen er a tional com par i sons, find ing lower mor tal ity for first-gen er a tion 
immi grants than for their chil dren and grandchildren (Elo et al. 2004; Hummer et al. 
1999; Palloni and Arias 2004) and a shrink ing immi grant mor tal ity advan tage over 
the native-born across gen er a tions (e.g., Eschbach et al. 2007). This line of research, 
how ever, does not directly address how immi grants’ mor tal ity advan tage may change 
within their own gen er a tion. As an excep tion, Angel and col leagues (2010) addressed 
within-gen er a tion shifts in mor tal ity haz ards using age at migra tion as a proxy for the 
length of stay. They found that among Mex i can-ori gin immi grants aged 65 or older, 
those who arrived after age 50 had lower mor tal ity than those who arrived in child-
hood or mid life. But as we explain later, the find ings based on age at migra tion do not 
nec es sar ily imply unhealthy assim i la tion over the dura tion of res i dence because they 
can be influ enced by age-based health selec tion.

Counterarguments and Methodological Challenges

Researchers have questioned the argu ment of unhealthy assim i la tion on con cep-
tual and meth od o log i cal lev els. Conceptually, although immi grants face an ini tial 
dis ad van tage in health care access (Laroche 2000; Leclere et al. 1994; McDonald  
and Kennedy 2004), espe cially if they are undoc u mented (Hacker et al. 2015), they 
could expe ri ence changes over time in legal sta tus, expan sion of local ties, and 
improved knowl edge of the des ti na tion lan guage and resources. In turn, immi grants 
likely have increased receipt of pre ven ta tive health checks, diag noses, and med i-
cal treat ments as their stay length ens, which should widen their health or mor tal ity 
 advan tage over the native-born. Immigrants are also likely to expe ri ence eco nomic 
assim i la tion, which off sets their early dis ad van tages in income, employ ment, and 
liv ing envi ron ments (Borjas 1995; Duleep and Regets 2002; Hu 2000; Schoeni 1997;  
Villarreal and Tamborini 2018; Zheng and Yu 2021). Considering the poten tial growth 
of immi grants’ resources and access over time, some research ers have suggested that 
the find ing of immi grants’ shrink ing health advan tage may result from how prior 
stud ies mea sured health. Immigrants’ improved health care access with lon ger 
 res i dence may increase the diag noses of preexisting con di tions (e.g., Jasso et al. 2004;  
McDonald and Kennedy 2004), which could lead to worse self-rated health, an out-
come var i able widely used in stud ies about unhealthy assim i la tion (Cho et al. 2004; 
Hamilton et al. 2015). If, despite their self-per cep tions, immi grants became increas-
ingly health ier than natives with lon ger stays in the host coun try, then we should 
find that their mor tal ity advan tage—which is unaf fected by their  sub jec tive views— 
per sists and even expands with time.

Methodologically, most stud ies supporting the argu ment of unhealthy assim i la-
tion, which ren ders the com pet ing hypoth e sis that immi grants’ sur vival advan tage 
will dimin ish with their time of stay, have relied on cross-sec tional or pooled cross-
sec tional data (Antecol and Bedard 2006; Cho et al. 2004). Such stud ies have gen er-
ally used ret ro spec tive infor ma tion on YSI to mea sure dura tion of res i dence and test 
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how immi grants’ health varies across the val ues of this indi ca tor. In any given sur vey 
year, how ever, the effect of dura tion of res i dence on health could cap ture the impact 
of com po si tional dif fer ences among immi grants who arrive in a par tic u lar year  
(i.e., cohort-of-arrival effect) and the impact of the age at which immi grants arrive 
(i.e., age-of-arrival effect) because dura tion is a func tion of both. The spe cific rela-
tion ships can be expressed as fol lows:

 Duration of res i dence = Year of sur vey – cohort of arrival; (1)

 Duration of res i dence = Age at sur vey – age of arrival. (2)

Because both age and sur vey year are poten tially rel e vant to indi vid u als’ health and 
should be con trolled for (when data from mul ti ple sur vey years are used), any attempt 
to simul ta neously address dura tion of res i dence and cohort or age at arrival with 
cross-sec tional or pooled cross-sec tional data nat u rally suf fers from iden ti fi ca tion 
prob lems.

Separating the effect of dura tion of stay from that of cohort of arrival is cru-
cial because there are at least three rea sons to expect dif fer ences in char ac ter is tics, 
includ ing health endow ment and mor tal ity risk, among immi grant cohorts arriv ing 
in dif fer ent peri ods. First, the health dis tri bu tion in send ing countries may change 
over time (Lu et al. 2017). For exam ple, health endow ment has gen er ally improved 
across cohorts in less indus tri al ized countries because of improve ments in liv ing 
stan dards, nutri tion, and health care. As a result, the immi grant cohorts arriv ing in 
more recent decades may be heathier. Second, the migra tion selec tion pro cess could 
shift. Because enhanced liv ing stan dards in the send ing countries increase the oppor-
tu nity cost of immi gra tion, espe cially for the rel a tively well-off, more recent immi-
grant cohorts may disproportionally con sist of indi vid u als from lower socio eco nomic 
back grounds. Third, changes in legal and social envi ron ments at des ti na tion, such 
as the implementation of anti-immi grant laws, may amplify (or reduce) immi gra-
tion costs (Hamilton et al. 2015). Within the United States, the shifts in immi grants’ 
des ti na tion states over time fur ther add time-related var i a tion in immi gra tion costs 
(Massey 2008): states dif fer in their pol i cies and treat ments of immi grants. Changing 
costs are likely to alter the com po si tion of incom ing immi grants (e.g., by legal sta tus 
or edu ca tion) and accel er ate or decel er ate return migra tion rates, both of which can 
cause disparities in health and mor tal ity risk across immi grant arrival cohorts.

Owing to the con cern of confounding cohort-of-arrival effect, stud ies using data 
from mul ti ple sur vey years have tried to con trol for this fac tor and sur vey year 
simul ta neously and esti mate the net effect of dura tion of res i dence at des ti na tion 
(e.g., Antecol and Bedard 2006). After cohort of arrival was con trolled for, some 
research ers found no neg a tive rela tion ship between immi grants’ length of stay and 
health for all  immi grants (Lu et al. 2017) or among Black immi grants (Hamilton 
and Hummer 2011), whereas oth ers reported down ward health assim i la tion (Antecol 
and Bedard 2006; Cho et al. 2004; Hamilton et al. 2015). This line of research has 
also pro duced some perplexing cohort-of-arrival pat terns. For exam ple, despite the 
nutri tion tran si tion and obe sity epi demic at ori gin and ris ing obe sity and over weight 
prev a lence rates among immi grants over time in the United States, recent His panic 
 immi grants have lower body mass index than those who immi grated in 1980 or before  
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(Antecol and Bedard 2006: tables 5 and 6). At the same time, though, recent immi grant  
cohorts are more likely to report poorer health, worse phys i cal con di tions, and more 
activ ity lim i ta tions than ear lier ones (Antecol and Bedard 2006: tables 3 and 4). 
These conflicting find ings can not be explained by selec tion; it is unlikely that increas-
ing selec tiv ity over time fil ters out His panic immi grants with higher body mass index 
but does not remove those with poorer health. Even more puz zling, Hamilton and 
col leagues (2015: tables 3 and 4) used the same ana lytic strat egy and found that 
recent His panic immi grants are less likely to report poor health than early immi-
grants. Although these discrepancies can poten tially come from dif fer ent data (NHIS 
data in Antecol and Bedard 2006; March Current Population Survey data in Hamilton 
et al. 2015), they might also result from the insta bil ity in the model esti ma tes due to 
the col lin ear ity among cohort of arrival, YSI, and sur vey year.

Relatively few cross-sec tional stud ies have rec og nized that the dura tion-of-  
res i dence effect can also be con founded with the age-of-arrival effect. Younger 
 immi grants are likely a less selec tive group than older immi grants. Whereas child 
immi grants tend to arrive via their par ents, young adult immi grants move pri mar ily 
for per sonal aspi ra tions and job oppor tu ni ties, the pur suit of which requires them to be 
rel a tively healthy. Even elderly immi grants, who tend to move for fam ily uni fi ca tion, 
must be healthy enough to migrate. Consistent with this age-based health selec tion, 
pre vi ous stud ies found that at the same base line age (e.g., age 50), immi grants who 
migrated dur ing child hood or ado les cence have worse health than those who migrated 
in young adult hood or later life (Choi 2012; Gubernskaya 2015). Because these stud-
ies also found the for mer to expe ri ence a slower health decline since the base line 
age than the lat ter, it is unlikely that the lon ger dura tion of stay and greater extent 
of unhealthy assim i la tion or expo sure to dis crim i na tion explain child immi grants’ 
worse health at the base line age. Access only to infor ma tion on health pat terns at the 
base line age, as in cross-sec tional ana ly ses, would have led to erro ne ously tak ing  
the worse health for those who migrated at an ear lier age as evi dence for immi grants’ 
declin ing health advan tage. Alternatively, col lin ear ity and iden ti fi ca tion prob lems 
would arise from an attempt to account simul ta neously for age, age of arrival, and 
dura tion of stay in the mod els.

An Alternative Approach

The fore go ing dis cus sion explains the iden ti fi ca tion chal lenges in using (pooled) 
cross-sec tional data to cap ture the var i a tion in health by immi grants’ dura tion of res-
i dence. Even if the iden ti fi ca tion prob lems can be solved, cross-sec tional ana ly ses 
do not directly observe how within-indi vid ual health con di tions or mor tal ity haz ards 
change over time. A con cep tu ally clearer and meth od o log i cally cleaner approach is 
to uti lize lon gi tu di nal data and track both immi grants’ and natives’ health or mor tal ity 
over real time. This approach can also bypass the two afore men tioned iden ti fi ca tion 
prob lems inher ent in (pooled) cross-sec tional esti ma tes.

Few stud ies have exploited lon gi tu di nal data to exam ine U.S. immi grant health 
tra jec to ries. Gubernskaya (2015) used the 1992–2008 Health and Retirement Study to 
model self-rated health tra jec to ries begin ning at age 50. She found that for eign-born  
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indi vid u als report bet ter health than native-born indi vid u als at age 50 but that some 
for eign-born groups, such as His pan ics and those who migrated at older ages, expe-
ri ence steeper health declines since age 50 than the native-born. Lu and col leagues 
(2017) uti lized the 1996, 2001, 2004, and 2008 pan els of Survey of Income and Pro-
gram Participation, with a fol low-up period of two to four years for each panel. Con-
trary to Gubernskaya, they found that immi grants main tain their self-rated health 
advan tage over natives dur ing the short fol low-up period. Lu and col leagues also 
showed that Latin Amer i can and Asian immi grants are par tic u larly likely to sus tain 
their health advan tage.

Although these two stud ies rep re sent sub stan tial improve ments over ana ly ses 
with (pooled) cross-sec tional data, their mixed results call for fur ther inves ti ga tion. 
Moreover, both stud ies relied on a sub jec tive mea sure of health. As discussed ear-
lier, immi grants’ dura tion of stay may affect their per ceived health sta tus through 
improved health care access and screen ing. Gubernskaya’s (2015) find ing of greater 
declines in self-rated health among cer tain immi grant groups than among natives 
could reflect this change in per cep tion. Although the Lu et al. (2017) study found that 
immi grants’ self-rated health is largely sta ble, their fol low-up period of two to four 
years might be too short for immi grants to expe ri ence improved health care access 
and height ened aware ness of health prob lems. Self-rated health is also prob lem atic 
because dif fer ent racial/eth nic and nativ ity groups, who have dif fer ent cul tures and 
ref er ence groups, may assess their health using diverse cri te ria (Finch et al. 2002; 
Kimbro et al. 2012).

Compared with self-rated health, mor tal ity risk is far less ambig u ous and is not 
sub ject to the same crit i cism. Taking advan tage of sur veys with mor tal ity fol low-up 
data, a hand ful of stud ies have inves ti gated how elderly immi grants’ sub se quent mor-
tal ity depends on their age at migra tion (Angel et al. 2010; Choi 2012). Those who 
migrated at older ages have lower sub se quent mor tal ity than those who migrated in 
child hood or mid life. Although this find ing can be a joint prod uct of an age-of-arrival 
effect and a dura tion effect, the fact that health behav iors barely explain mor tal ity 
dif fer ences among those who migrated at vary ing ages sug gests that the dif fer ences 
are more likely due to age-based migra tion selec tion than to unhealthy assim i la tion 
(Angel et al. 2010: table 2). In any case, no prior study of mor tal ity risk directly tested 
whether immi grants’ sur vival advan tage over the native-born changes over real time.

To add evi dence on the dura bil ity of health pro tec tion for immi grants, we uti-
lize an unusu ally large data set containing a gen eral adult pop u la tion and a siz able 
num ber of immi grants. This data set tracks respon dents’ mor tal ity sta tus for a long 
period, allowing us to exam ine changes in immi grants’ sur vival advan tage and avoid 
the reporting bias inher ent in sub jec tive health mea sures. We avoid com par ing sub-
se quent mor tal ity among immi grants with dif fer ent ages of migra tion (Angel et al. 
2010), which may cap ture both age-of-arrival and dura tion effects, or com par ing 
natives and immi grants at each age (Gubernskaya 2015), which may con found the 
dura tion effect with life course pat terns. Instead, we inves ti gate mor tal ity disparities 
over elapsed time (time since the sur vey inter view) while account ing for age-related 
sur vival pat terns. If unhealthy assim i la tion occurs, we should observe con ver gence 
in mor tal ity risk between immi grants and natives over time regard less of immi grants’ 
years in the United States before the sur vey.
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Methods

Data and Participants

Our anal y sis uses the IPUMS NHIS from 1992–2009 with linked mor tal ity records 
through 2011 (Blewett et al. 2018). The NHIS is an annual, cross-sec tional, mul ti-
stage prob a bil ity sam ple sur vey of the non in sti tu tion al ized civil ian U.S. pop u la tion 
conducted by the National Center for Health Statistics (NCHS). The NHIS began to 
mea sure nativ ity in 1989, but it lacked detailed infor ma tion about Asian her i tages 
until 1992. We thus restrict the sam ple to data from 1992 onward. Unlike other 
national sur veys on immi gra tion, which have small sam ples or focus on a spe cific 
immi grant group, the NHIS con tains a large sam ple and immi grants of diverse ori-
gins. We can there fore com pare immi grants with dif fer ent ethnoracial iden ti ties. 
The sur vey data are linked to death records in the National Death Index (NDI) 
through prob a bi lis tic record-matching meth ods, which use 13 cri te ria to ascer tain 
the vital sta tus of each respon dent.1 At the time of data anal y sis, death records at 
quar ter-year inter vals from the NHIS 1992–2009 sur veys were avail  able through 
the end of 2011.

We pool the NHIS respon dents from 1992 to 2009 and restrict the sam ple to indi-
vid u als aged 26–85 at the time of the sur vey.2 Setting the lower bound of age at 26 
ensures that most respon dents will have fin ished their edu ca tion. Within this  sam ple, 
92% have eli gi ble mor tal ity records (n = 922,193).3 Our anal y sis com pares four 
 for eign-born pop u la tions—non-His panic Whites, non-His panic Blacks, non-  His panic  
Asians, and His pan ics—with their native-born coethnics. Non-His panic Asians 
include Chi nese, Fil i pi nos, and Asian Indi ans. We exclude other Asian eth nic 
groups because they were very small or dis pro por tion ately for eign- or native-born 
in the NHIS data. His pan ics include those orig i nat ing from Mexico and other Latin  
Amer i can countries. We omit indi vid u als of other racial groups (3.7% of the sam ple 
with eli gi ble mor tal ity records; n = 34,145) and those with miss ing data on covariates 
(1.0%; n = 9,419). The ana lytic sam ple con sists of 748,106 native-born indi vid u als, 
among whom 590,833 are White, 105,525 are Black, 2,863 are Asian, and 48,885 
are His panic; 130,523 are for eign-born indi vid u als, among whom 28,467 are White, 
9,803 are Black, 15,196 are Asian, and 77,057 are Hispanic. Although only 1% of the 
eli gi ble sam ple has miss ing val ues on the covariates, we conducted a sep a rate anal y sis  

1 The NCHS links the NHIS sur vey records to the NDI records using the fol low ing iden ti fy ing  infor ma tion 
in both records: social secu rity num ber; first name, mid dle ini tial, and last name; father’s sur name; month, 
day, and year of birth; state of birth; state of res i dence; sex; race/eth nic ity; and mar i tal sta tus. The NHIS 
par tic i pants are inel i gi ble for link age if the sub mis sion records do not meet the min i mum data require-
ments. Therefore, some NHIS par tic i pants who died and had death cer tifi  cates filed may not have their 
death records linked because of miss ing infor ma tion in the NHIS records. Throughout the arti cle, we 
refer to those with out linked death records for this or any other rea son as those “with out eli gi ble mor tal-
ity records.” The issue of miss ing record matches may be more seri ous for the for eign-born than for the 
native-born because of return migra tion and undoc u mented migrants’ miss ing social secu rity num bers. 
Nevertheless, the robust ness check presented later helps address this issue.
2 The NHIS top-coded age at sur vey at age 85 from 1997 for ward. To be con sis tent, we top-code age at 
85 for the 1992–1996 waves.
3 In total, 83,863 respon dents are with out eli gi ble mor tal ity records (i.e., with out eli gi ble NDI link age).
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that incor po rated those with invalid val ues (by adding an “unknown”  cat e gory to the 
covariates). The results were vir tu ally unchanged.

To com pare immi grants’ mor tal ity risk to native-born peo ple’s over elapsed time, 
we reshape the data set to a per son–year for mat, which starts from the year of the 
inter view and ends in the year of the respon dent’s death or 2011, which ever is ear lier. 
The NHIS supplies infor ma tion on the time of birth, inter view, and death by quar ter-
year, allowing us to com pute the time exposed to mor tal ity risk (i.e., elapsed time) 
since each respon dent was interviewed. We mea sure the dura tion of expo sure by year 
instead of quar ter-year to avoid gen er at ing an unnec es sar ily large data set that is com-
pu ta tion ally dif fi cult to han dle. For the respon dents who died dur ing the observed 
period, the dura tion of expo sure is a time-vary ing mea sure of the num ber of years 
from their inter view to each sub se quent cal en dar year until their death. For sur viv ing 
respon dents, we cal cu late their time-vary ing dura tions through 2011, the last time 
point with mor tal ity sta tus in our data. After the trans for ma tion to the per son–year 
for mat, our ana lytic sam ple con tains 9,870,755 obser va tions.

Measures

The out come of inter est is mor tal ity sta tus. By Decem ber 31, 2011, 125,531 of the 
NHIS respon dents had died; 115,345 of them were natives (15.4% of natives), and 
10,186 were immi grants (7.8% of immi grants). Because the NHIS data are linked to 
mor tal ity records, we can deter mine the exact elapsed time since the sur vey year in 
which a death occurred. We code mor tal ity sta tus as 1 if a respon dent died in that year 
and as 0 oth er wise.

We mea sure the main pre dic tor, nativ ity sta tus, in three ways. The first and sim-
plest mea sure is a binary indi ca tor distinguishing native-born from for eign-born 
indi vid u als on the basis of self-reports. The sec ond mea sure sim i larly includes a cat-
e gory for natives but divi des for eign-born respon dents into four groups according to 
their YSI, an indi ca tor often used in prior research to infer the pro cess of unhealthy 
assim i la tion. The NHIS asked the for eign-born to select whether they had been in the 
United States for 0–4, 5–9, 10–15, or more than 15 years. Because the sur vey did not 
dis tin guish among those who had immi grated more than 15 years ago, we can not cre-
ate a time-vary ing mea sure to indi cate pre cisely an immi grant’s length of U.S. stay. 
Therefore, our anal y sis instead focuses on how respon dents’ mor tal ity haz ards change 
with the time elapsed since the sur vey. At the same time, we com pare the time-based 
shifts among dif fer ent YSI groups to gauge the extent to which the group dif fer ences 
reflect the pro cess of unhealthy assim i la tion. Our sam ple con tains 14,263 indi vid u als 
with 0–4 YSI, 18,870 with 5–9 YSI, 19,236 with 10–14 YSI, 75,725 with 15+ YSI, 
and 2,429 with unde ter mined YSI (1.9% of immi grants). We retain immi grants with 
unde ter mined YSI in the anal y sis to max i mize the sam ple size but exclude them from 
the mod els spe cifi  cally addressing dif fer ences between YSI groups.

Because immi grants of dif fer ent ethnoracial iden ti ties may vary in their selec-
tiv ity and legal-sta tus com po si tion, which have impli ca tions for their health and 
 mor tal ity, we also inves ti gate whether changes in immi grants’ sur vival advan tage are 
con tin gent on their race or eth nic ity. Thus, we con struct a third var i able dif fer en ti at-
ing immi grants by race/eth nic ity, with five categories: natives, non-His panic White 
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immi grants, non-His panic Black immi grants, non-His panic Asian immi grants, and 
His panic immi grants. In some mod els, we also divide the native-born into the same 
four ethnoracial groups to com pare immi grants with their coethnics.

To account for dif fer ences in char ac ter is tics between native-born and for eign-born 
respon dents, we intro duce gen der, age at the sur vey, edu ca tion, pov erty sta tus, and 
mar i tal sta tus in the mod els.4 The NHIS recorded gen der as binary (women vs. men), 
so we mea sure it accord ingly. Age at the sur vey is cen tered on the grand mean. Edu-
cation is cat e go rized as less than high school, high school diploma, some col lege, and 
col lege degree or more. We use three categories to indi cate pov erty sta tus: above the 
U.S. Census Bureau’s pov erty thresh old, below the pov erty thresh old, and unknown 
pov erty sta tus.5 Marital sta tus is cat e go rized as mar ried, widowed, divorced, sep a-
rated, and never-mar ried.

Analytic Strategy

We employ dis crete-time sur vival anal y sis (logis tic regres sion). We treat elapsed 
time, rang ing from 0 to 19 years, as 20 dura tion inter val–spe cific dummy var i ables 
or as a con tin u ous var i able. The over all find ings are sim i lar either way, although a 
con tin u ous var i able for elapsed time pro duces a smoother trend. For par si mony, we 
pres ent the find ings from mod els using a con tin u ous elapsed-time var i able in the 
main text; those based on the 20 elapsed-time dummy var i ables are shown in the 
online appen dix. A logis tic regres sion coef fi cient indi cates the log a rithm of the odds 
of a given group (e.g., immi grants) expe ri enc ing the out come over the odds of the 
ref er ence group (e.g., natives), thus representing the rel a tive risk of the depen dent 
var i able asso ci ated with the covariate. This regres sion coef fi cient can be referred 
to as the log-odds coef fi cient or log odds ratio. The key var i ables of inter est in the 
sur vival anal y sis are the inter ac tions between the three mea sures of nativ ity sta tus 
and elapsed time. With natives as the ref er ence group, pos i tive coef fi cients for the 
inter ac tions indi cate that the immi grant sur vival advan tage diminishes over time on 
a rel a tive scale, whereas neg a tive coef fi cients indi cate an extended health advan-
tage.6 To account for pos si ble confounding life course mor tal ity pat terns and poten tial 
native–immi grant dif fer ences in such pat terns, we adjust for age at the sur vey and 

4 Although immi grants’ legal sta tus can affect their access to health care (Hacker et al. 2015), the NHIS 
did not ask about legal sta tus. The sur vey asked about cit i zen ship sta tus from 1998 for ward, but we can-
not infer the legal sta tus for non cit i zens, who could be per ma nent res i dents, legal tem po rary migrants, or 
undoc u mented migrants. The dif fer en ti a tion of immi grants by race/eth nic ity in our anal y sis is likely to 
cap ture some of the impact of legal sta tus, given that immi grants from dif fer ent regions vary con sid er ably 
in their doc u men ta tion sta tus. We con sider the impli ca tions of our inabil ity to con trol for legal sta tus in the 
Discussion and Conclusions sec tion.
5 We do not include income in the mod els because of a con sid er able pro por tion of miss ing val ues (31%). 
The com bi na tion of edu ca tion and pov erty sta tus, how ever, should approx i mate respon dents’ socio eco-
nomic sta tus fairly well.
6 By design, logis tic regres sion forces covariates to operate mul ti pli ca tively because addi tiv ity on a log-
arithmic scale implies multiplicativity on the untrans formed scale (Mehta et al. 2019). The coef fi cient of 
an inter ac tion term between two covariates on a logarithmic scale implies whether the odds ratio for one 
covariate dif fers across lev els of the other covariate on the untrans formed scale.
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the inter ac tion between nativ ity sta tus and age at the sur vey. We add other indi vid ual 
char ac ter is tics (e.g., gen der, race/eth nic ity, edu ca tion, pov erty sta tus, and mar i tal sta-
tus) to con sider nativ ity dif fer ences in these com po si tions. We also include dummy 
var i ables for sur vey year to con trol for tem po ral trends in mor tal ity.

In addi tion to presenting results in log-odds coef fi cients, we also cal cu late pre-
dicted haz ard prob a bil i ties over elapsed time from the sur vival anal y sis. In the cal cu-
la tion, all  the cat e gor i cal var i ables are set to be the ref er ence groups, and con tin u ous 
var i ables are at the grand means. In the case of predicted haz ard prob a bil i ties, a 
wid en ing gap (dif fer ence) in the prob a bil i ties between the immi grants and natives 
over elapsed time indi cates an extended immi grant sur vival advan tage based on an 
abso lute scale, whereas a narrowing gap indi cates a dimin ished immi grant health 
advan tage.7 The pat terns based on log odds ratios indi cate the chances of dying for 
immi grants rel a tive to natives, and the pat terns based on dif fer ences in predicted haz-
ards dem on strate the abso lute gap in mor tal ity risk by nativ ity; these two sets of pat-
terns may not always be con sis tent. The epi de mi o log i cal lit er a ture has debated and 
discussed the choice of using the rel a tive or abso lute scale to inter pret an inter ac tion 
between covariates (here, nativ ity and elapsed time) since the 1970s (Brown 1986; 
Rothman et al. 1986; Walter and Holford 1978). Some social sci en tists have called for 
using the abso lute scale to test tem po ral changes in health inequalities (Mehta et al. 
2019). Given that the appro pri ate scale to exam ine immi grants’ health advan tage is 
not clear-cut from the lit er a ture, we fol low prior stud ies in presenting find ings on 
both scales (Harper and Lynch 2005; Vandenbroucke et al. 2007; VanderWeele and 
Knol 2014).

Results

Table 1 shows the nativ ity, race, and eth nic ity com po si tions of the sam ple and other 
basic descrip tive sta tis tics. Among immi grants, 2.9% of the 0–4 and the 5–9 YSI 
groups had died by the end of 2011, com pared with 3.9% and 10.9% in the 10–14 
and 15+ YSI groups, respec tively. Among the native-born, 15.4% died between the 
sur vey year and 2011. These num bers appear to sug gest that immi grants have a sur-
vival advan tage and that this advan tage diminishes with the dura tion of res i dence. 
However, YSI group dif fer ences could also reflect age effects (given that the mean 
age at sur vey increases from 37.9 to 50.5 across the four YSI groups) and the cohort 
of arrival. A bet ter way to iden tify the dura tion of res i dence effect is by com par ing 
mor tal ity risk among immi grants rel a tive to the native-born over elapsed time.

Immigrant Survival Advantage Over Elapsed Time

Table 2 pres ents the log-odds coef fi cients from the dis crete-time sur vival anal y-
sis using alter na tive indi ca tors of nativ ity sta tus. In Model 1, being for eign-born is 

7 The dif fer ence (not the ratio) in the haz ard prob a bil ity mea sures the abso lute risk of the depen dent var i-
able asso ci ated with the covariate.
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 asso ci ated with a 19% [(1 – exp(−0.215)) × 100] reduc tion in the odds of death at 
Time 0 (i.e., year of the sur vey). This sur vival advan tage ampli fied with each elapsed 
year, although odds of death increased with time for both natives and immi grants. 
Model 2 includes the inter ac tion between being for eign-born and age at the sur vey. 
The non sig nifi  cant coef fi cient (0.001) sug gests that for eign-born indi vid u als’ sur vival 
advan tage persisted over the life course. More impor tantly, adding this inter ac tion 
barely alters the coef fi cient esti mate of the inter ac tion between being for eign-born 
and time. Thus, health disparities by nativ ity at each age can not explain immi grants’ 
increas ing sur vival advan tage over time.

Because odds are not straight for ward to inter pret, we con vert odds to haz ard prob-
a bil i ties. Table 3 and panel a of Figure 1 dis play these prob a bil i ties over elapsed 
time by nativ ity sta tus. The prob a bil ity of death was 0.04 per cent age points lower 
for for eign-born respon dents than for native-born respon dents at the begin ning of 
the obser va tion period (year of sur vey) and 0.47 per cent age points lower 19 years 
later. Table 3 also shows the immi grant–native ratios of haz ard prob a bil i ties for 
these two time points. Similar to the log odds ratios in Table 2, these ratios indi cate  
immi grant–native mor tal ity disparities on a rel a tive scale, although haz ard prob a bil-
ity ratios are more intu i tive. The haz ard prob a bil ity for for eign-born indi vid u als was 

Table 1 Descriptive sta tis tics

Years Since Immigration

Native-born Foreign-born 0–4 5–9 10–14 15+

Number of Observations 748,106 130,523 14,263 18,870 19,236 75,725
Number of Deaths 115,345 10,186 416 543 754 8,277
% of Deaths 15.4 7.8 2.9 2.9 3.9 10.9
Men (%) 47.0 47.6 47.3 47.2 48.5 47.4
Race/Ethnicity (%)
 Non-His panic White 79.0 21.8 19.3 14.6 12.6 26.6
 Non-His panic Black 14.1 7.5 7.1 8.3 8.2 7.2
 Non-His panic Asian 0.4 11.6 16.9 14.2 13.5 9.6
 His panic 6.5 59.0 56.7 62.9 65.7 56.6
Age at Survey 49.6 45.6 37.9 38.1 39.5 50.5
Education (%)
 Less than high school 15.0 37.9 36.3 40.2 42.6 36.4
 High school diploma 35.2 24.3 21.2 23.3 23.9 25.1
 Any col lege 25.7 16.5 12.3 14.2 14.3 18.6
 College degree+ 24.1 21.2 30.1 22.3 19.3 19.9
Poverty Status (%)
 Above thresh old 76.2 65.5 55.1 61.8 64.3 69.5
 Below thresh old 7.4 15.6 23.8 20.5 18.4 12.2
 Unknown 16.4 19.0 21.1 17.7 17.3 18.3
Marital Status (%)
 Married 65.9 71.5 72.6 73.2 74.3 70.1
 Widowed 8.2 5.7 2.8 2.5 2.8 7.8
 Divorced 11.3 7.0 3.7 4.5 5.2 8.7
 Separated 2.5 3.8 3.3 4.1 4.6 3.7
 Never mar ried 12.3 12.0 17.7 15.7 13.0 9.7
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approx i ma tely 19% lower in the year of the sur vey and 34% lower 19 years later. 
Thus, regard less of whether we rely on dif fer ences (an abso lute mea sure) or ratios (a 
rel a tive mea sure) of haz ard prob a bil i ties, for eign-born indi vid u als’ sur vival advan-
tage persisted and expanded through out the 20 years of obser va tion.

Model 3 of Table 2 com pares YSI groups with the native-born. All the YSI groups 
had lower odds of death than natives, and their sur vival advan tages persisted or grew 
over elapsed time. Panel b of Figure 1 illus trates the predicted haz ard prob a bil i ties 
over elapsed time. This panel sim i larly shows that the sur vival advan tages of all  four 
YSI groups, espe cially the 0–4 and 5–9 YSI groups, over natives increased over time. 
For exam ple, the 0–4 YSI group’s mor tal ity haz ard prob a bil ity was 0.08 per cent age 
points lower than that of the native-born in the year of the sur vey and 0.74 per cent-
age points lower after 19 years (Table 3). The 15+ YSI group’s haz ard prob a bil ity 
also changed from 0.05 per cent age points lower to 0.39 per cent age points lower than 
natives’ dur ing the 20-year period. If we instead look at the ratio of haz ard prob a bil-
i ties, the pat tern is sim i lar: the 15+ YSI group’s haz ard prob a bil ity has changed from 
79% to 72% of natives’ dur ing the 20 years of obser va tion.

Table 2 Coefficient esti ma tes from dis crete-time sur vival anal y sis on immi grant sur vival advan tage

Model 1 Model 2 Model 3

Nativity
 Foreign-born −0.215*** (0.020) −0.215*** (0.027)
Time 0.098*** (0.001) 0.098*** (0.001) 0.098*** (0.001)
 Foreign-born × time −0.011*** (0.002) −0.011*** (0.002)
Years Since Immigration (YSI)  

(ref. = native-born)
 0–4 −0.440*** (0.097)
 5–9 −0.291*** (0.084)
 10–14 −0.115 (0.072)
 15+ −0.231*** (0.032)
 0–4 × time −0.017 (0.010)
 5–9 × time −0.028** (0.009)
 10–14 × time −0.019* (0.007)
 15+ × time −0.005* (0.002)
Age at Survey 0.091*** (0.001) 0.091*** (0.001) 0.091*** (0.001)
 Foreign-born × age at 

sur vey
0.001 (0.001)

 0–4 YSI × age at sur vey −0.014*** (0.003)
 5–9 YSI × age at sur vey −0.009*** (0.003)
 10–14 YSI × age at sur vey −0.011*** (0.002)
 15+ YSI × age at sur vey 0.001 (0.001)
Constant −6.121*** (0.014) −6.121*** (0.014) −6.122*** (0.014)
N 9,870,755 9,870,755 9,844,455
Likelihood Ratio Test 244,842.99 244,842.99 244,626.53
Pseudo-R2 .182 .182 .182

Notes: All mod els include race/eth nic ity, gen der, edu ca tion, pov erty sta tus, mar i tal sta tus, and dummy 
 var i ables for sur vey year. Standard errors are shown in paren the ses.

*p < .05; **p < .01; ***p < .001
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Fig. 1 Predicted hazard probabilities of mortality over elapsed time since the survey, by nativity and years 
since immigration (YSI)
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Although the mor tal ity haz ard prob a bil i ties for the 10–14 and 15+ YSI groups 
are higher than those for the 0–4 and 5–9 YSI groups, the dif fer ences do not nec es-
sar ily indi cate unhealthy assim i la tion. If the mor tal ity gap between, say, the 10–14 
YSI group and the 0–4 YSI group results from the for mer’s unhealthy assim i la tion 
dur ing their extra 10 years in the coun try, the sur vival advan tage of the 0–4 YSI 
group com pared with the native-born should have shrunk after their U.S. stays of 10 
or more years. By the same token, the sur vival advan tages of the 10–14 and 15+ YSI 
groups should have con tin ued to shrink starting from the year of the sur vey. Rather 
than unhealthy assim i la tion, the dif fer ing haz ard prob a bil i ties among the YSI groups 
most likely reflect influ ences of fac tors other than dura tion of res i dence, such as the 
age and cohort of arrival. Because the dif fer ences in mor tal ity haz ards are not lin e arly 
cor re lated with YSI, we sus pect that the cohort-of-arrival effect may con trib ute more 
to the YSI-related pat tern. Those in the YSI groups with U.S. arrival in ear lier peri ods 
might have had worse health than those arriv ing later.

Racial/Ethnic and Gender Heterogeneities

Table 4 pres ents the racial/eth nic and gen der heterogeneities in the immi grant sur-
vival advan tage over natives. According to Model 1, White immi grants had lower log 
odds of death than natives and other immi grants in the year of the sur vey. However, 
their sur vival advan tage com pared with natives narrowed over elapsed time, although 
this dif fer ence is not sta tis ti cally sig nifi  cant. In con trast, Black, Asian, and His panic 
immi grants’ sur vival advan tages over natives remained or grew over time. Figure 2 
dis plays the predicted haz ard prob a bil i ties from Model 1. The fig ure shows that the 
gap in haz ard prob a bil i ties between natives and immi grants—an abso lute mea sure 
of immi grant sur vival advan tage—wid ened for all  immi grant groups. The dif fer ence 
between White immi grants and natives increased from 0.11 per cent age points to 0.55 
per cent age points dur ing the 20 years, and the dif fer ences between other immi grant 
groups and natives grew more (Table 3). However, the ratio of haz ard prob a bil i ties—a 
rel a tive mea sure—sug gests that the advan tage for White immi grants shrank slightly, 
with the haz ard prob a bil ity increas ing from 52% to 61% of that of the native-born 
(Table 3). This is not the case for other immi grant groups, whose sur vival advan tages 
were ampli fied even with ratios of haz ard prob a bil i ties. Note that over-time com par i-
sons using a rel a tive scale based on log odds ratios or haz ard prob a bil ity ratios could 
be less mean ing ful than those on an abso lute scale. When the haz ard prob a bil ity at 
base line is sub stan tially lower than in sub se quent years, the change over time can 
make a small dif fer ence on the abso lute scale while being artificially large on the rel-
a tive scale (Mehta et al. 2019).

Models 2 and 3 of Table 4 pres ent the results by gen der and race/eth nic ity. From 
the log odds esti ma tes, immi grants’ sur vival advan tage expanded over time for all  
sub groups except White and Black women, for whom it sig nifi  cantly or non sig nif-
i cantly narrowed. Again, though, it is more impor tant to exam ine the dif fer ence in 
haz ard prob a bil i ties, an abso lute mea sure. Figure 3 pres ents the cor re spond ing graphs 
for haz ard prob a bil i ties. The fig ure shows that in the abso lute sense, the immi grant 
sur vival advan tage over natives ampli fied for all  sub groups, espe cially for Black and 
Asian men and Asian and His panic women. Compared with other immi grants, White 
male immi grants have the smallest increase in sur vival advan tage.
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Table 4 Coefficient esti ma tes from dis crete-time sur vival anal y sis on immi grant sur vival advan tage 
 com pared with the native-born pop u la tion, by race/eth nic ity and gen der

Model 1: All Model 2: Men Model 3: Women

Immigrant Racial/Ethnic Group (ref. = native-born)
 White −0.653*** (0.052) −0.448*** (0.067) −0.901*** (0.081)
 Black −0.389*** (0.095) −0.288* (0.129) −0.484*** (0.141)
 Asian −0.266*** (0.080) −0.209* (0.104) −0.359** (0.125)
 His panic −0.204*** (0.032) −0.231*** (0.043) −0.173*** (0.049)
Time 0.098*** (0.001) 0.091*** (0.001) 0.106*** (0.001)
 White × time 0.008 (0.004) −0.003 (0.005) 0.019** (0.005)
 Black × time −0.012 (0.009) −0.033* (0.013) 0.007 (0.012)
 Asian × time −0.022** (0.007) −0.024* (0.010) −0.018 (0.011)
 His panic × time −0.021*** (0.003) −0.017*** (0.005) −0.024*** (0.005)
Age at Survey 0.091*** (0.000) 0.091*** (0.000) 0.091*** (0.000)
 White × age at sur vey 0.014*** (0.001) 0.009*** (0.002) 0.020*** (0.002)
 Black × age at sur vey −0.003 (0.003) 0.000 (0.004) −0.007 (0.004)
 Asian × age at sur vey −0.011*** (0.003) −0.012*** (0.003) −0.009* (0.004)
 His panic × age at sur vey −0.006*** (0.001) −0.007*** (0.001) −0.006*** (0.001)
Constant −6.117*** (0.014) −5.552*** (0.019) −6.188*** (0.020)
N 9,870,755 4,615,448 5,255,307
Likelihood Ratio Test 244,729.41 115,150.24 129,219.60
Pseudo-R2 .182 .172 .191

Notes: All mod els include edu ca tion, pov erty sta tus, mar i tal sta tus, and dummy var i ables for sur vey year. 
Standard errors are shown in paren the ses.

*p < .05; **p < .01; ***p < .001
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Fig. 2 Predicted hazard probabilities of mortality over elapsed time, by nativity and race/ethnicity
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Fig. 3 Predicted hazard probabilities of mortality over elapsed time among immigrant racial/ethnic groups 
and the native-born population, by gender
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Table 5 com pares the mor tal ity advan tages of immi grants rel a tive to their native-
born coethnics by gen der. The over all find ings are con sis tent with those in Table 4, 
although the sig nifi  cance lev els vary, per haps because of the small sam ple size of 
some native-born coethnics (e.g., Asians). The coef fi cients for the three-way inter-
ac tions of nativ ity, time, and race/eth nic ity in Model 1 sug gest that the mag ni tude 
by which the immi grant sur vival advan tage grew with time could be greater among 
Black and Asian men. Among women, White and Black immi grants’ sur vival advan-
tages over their native-born coun ter parts hardly changed over elapsed time; Asian 
and His panic immi grants’ advan tages strength ened, although the coef fi cient is non-
sig nifi  cant for Asian women. The predicted haz ard prob a bil i ties cal cu lated from 
mod els in Table 5 (not presented here) reveal sim i lar pat terns.

Overall, our results indi cate that on the abso lute scale, the immi grant sur vival 
advan tage over natives increased over the obser va tion period for all  gen der and 
racial groups, espe cially Black men, Asian men and women, and His panic women. 
Even on the rel a tive scale, the advan tage persisted or mag ni fied for most immi grant 
sub groups, espe cially com pared with their native-born coethnics. In gen eral, the 
over-time increase in the sur vival advan tage was more pro nounced for non-White 

Table 5 Coefficient esti ma tes from dis crete-time sur vival anal y sis on immi grant sur vival advan tage by 
race/eth nic ity and gen der com pared with native-born coethnics

Model 1: Men Model 2: Women

Nativity
 Foreign-born −0.134** (0.050) −0.289*** (0.053)
Race/Ethnicity (ref. = White)
 Black 0.192*** (0.022) 0.229*** (0.021)
 Asian −0.523** (0.203) −0.328 (0.205)
 His panic −0.088* (0.038) −0.177*** (0.042)
 Foreign-born × Black −0.273* (0.115) −0.564*** (0.125)
 Foreign-born × Asian 0.287 (0.224) 0.065 (0.231)
 Foreign-born × His panic −0.063 (0.067) 0.167** (0.069)
Time 0.093*** (0.001) 0.109*** (0.001)
 Foreign-born × time −0.013** (0.005) 0.001 (0.005)
 Black × time −0.008*** (0.003) −0.017*** (0.002)
 Asian × time 0.005 (0.023) 0.010 (0.023)
 His panic × time −0.007 (0.004) −0.003 (0.005)
 Foreign-born × time × Black −0.015 (0.014) 0.024 (0.013)
 Foreign-born × time × Asian −0.013 (0.026) −0.027 (0.026)
 Foreign-born × time × His panic 0.005 (0.008) −0.021** (0.008)
Age at Survey 0.091*** (0.000) 0.091*** (0.000)
 Foreign-born × age at sur vey −0.002* (0.001) 0.002 (0.001)
Constant −5.575*** (0.019) −6.213*** (0.020)
N 4,615,448 5,255,307
Likelihood Ratio Test 115,293.09 129,328.99
Pseudo-R2 .173 .191

Notes: All mod els include edu ca tion, pov erty sta tus, mar i tal sta tus, and dummy var i ables for sur vey year. 
Standard errors are shown in paren the ses.

*p < .05; **p < .01; ***p < .001
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immi grants than for White immi grants, espe cially among men. Perhaps non-White 
immi grants, who tend to be from less devel oped countries, needed to over come more 
obsta cles to immi grate than White immi grants. The for mer may there fore be more 
selected on health or health behav iors, lead ing to their greater sur vival advan tages. 
This dif fer en tial health selec tion might be more likely for men than women: men 
more com monly immi grate for work, which requires rel a tively robust health.

Robustness Checks

To be cer tain about the per sis tence of immi grant sur vival advan tage, we first check 
the robust ness of our find ings by using dif fer ent model spec i fi ca tions. Model 1 in 
Table A1 (online appen dix) mea sures elapsed time with a set of dummy var i ables. 
The over all results are very sim i lar to Model 1 in Table 2. Model 2 uses attained 
age (time-vary ing years of age in each year since the sur vey) as the time met ric and 
includes the inter ac tion between attained age and for eign-born sta tus to account for 
nativ ity disparities in life course mor tal ity pat terns. Changes in immi grants’ sur vival 
advan tage over time are still indi cated by the inter ac tions between elapsed time and  
for eign-born sta tus in this model. Because attained age is highly cor re lated with 
elapsed time, the main effect of elapsed time is omit ted from Model 2. Findings from 
the model point to the same con clu sion: immi grants’ odds of death became increas-
ingly lower than those of the native-born—from 19% lower [= 1 – exp(−0.902 + 0.692)] 
to 40% lower [= 1 – exp(−0.902 + 0.391)]—over the elapsed time.

Second, we check for the pos si bil ity of salmon bias, which may cause an over-
es ti ma tion of immi grants’ health advan tage because return migrants tend to be less 
healthy than those who remain in the United States. The NHIS does not include 
infor ma tion on whether a migrant returned to their coun try of ori gin. The data set 
nev er the less identifies 47,161 native-born and 15,169 immi grant respon dents with-
out eli gi ble death records (i.e., with out eli gi ble NDI link age).8 We include these 
immi grants in a sen si tiv ity anal y sis with the bold assump tion that they are all  return 
migrants. Although this assump tion may not be accu rate, it sets up an upper bound for 
the esti mate of the impact of salmon bias. We cre ate hypo thet i cal sce nar ios in which 
vary ing pro por tions of these migrants died by 2011, the end of our mor tal ity fol low-
up data. According to Table 1, 15.4% of natives and 7.8% of immi grants among those 
with eli gi ble death records died by 2011. In the hypo thet i cal sce nar ios, the immi-
grants with out eli gi ble mor tal ity records are set to be equally likely (15%), twice as 
likely (30%), and greater than three times as likely (50%) than natives to have died 
by 2011. In other words, we assume these immi grants to be 2–7 times as likely to die 
than the immi grants with eli gi ble mor tal ity records. As shown in Table A2 (online 
appen dix), immi grants’ health advan tage would have persisted over the elapsed time 
in these extreme sce nar ios except when 50% of them are assumed to have died by 
2011. Under such a sce nario, the odds of death for immi grants com pared with natives 
would have increased with elapsed time, imply ing a decline in the immi grants’  

8 The sum of the two num bers is smaller than the num ber listed in foot note 3 (83,863) because it excludes 
respon dents with miss ing data on any covariates.
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sur vival advan tage. Nevertheless, the like li hood that one half of the immi grants with 
miss ing mor tal ity records had returned to their home countries and died is very low. 
On the basis of this addi tional anal y sis, we think that the salmon bias is unlikely to 
fully account for the per sis tent immi grant sur vival advan tage over the length of stay.

Discussion and Conclusions

Much research has debated whether immi grants’ health advan tage over natives 
declines with their dura tion at des ti na tion. Most such research faces the chal lenge of 
distinguishing the influ ences of mul ti ple time-related fac tors—includ ing age, sur vey 
year, the period of arrival, and age at arrival—from the effect of dura tion of stay on 
immi grants’ health because of their use of (pooled) cross-sec tional data. Longitudinal 
stud ies are sim i larly lim ited partly because of their reli ance on self-reported health as 
the out come var i able. Because poor health gen er ally adds mor tal ity risk and because 
mor tal ity is an unam big u ous mea sure that has long been used to assess immi grants’ 
health advan tage (e.g., Angel et al. 2010; Choi 2012), we shed light on the debate on 
the dura bil ity of this advan tage by exam in ing changes in mor tal ity risk of immi grants 
com pared with natives over real time. The anal y sis shows that U.S. immi grants enjoy 
a sur vival advan tage over the native-born. This advan tage, when assessed on the 
abso lute scale, is endur ing and ever-grow ing for all  immi grants, regard less of their 
race/eth nic ity, gen der, or the num ber of years since arrival. Even on the rel a tive scale, 
the sur vival advan tage is per sis tent over time for nearly all  immi grant sub groups. 
Thus, to the extent mor tal ity is tied to health, this study pro vi des unequiv o cal evi-
dence that the health pro tec tion of immi grant sta tus is sta ble and long-last ing, with no 
sign of wan ing after two decades.

Our results sug gest that immi grants’ ini tially greater health endow ment and bet ter 
health behav iors, along with increased eco nomic assim i la tion and improved access 
to health care with time, ulti mately off set any unhealthy assim i la tion and amplify 
their sur vival advan tage over natives in the long run. Even after we con sider the 
higher like li hood that unhealthy immi grants will return to their ori gin countries  
(the salmon bias), immi grants’ sur vival advan tage gen er ally remains over time. 
Despite our robust find ings, we can not exam ine the spe cific mech a nisms behind 
immi grants’ endur ing and often increas ing sur vival advan tage because we have 
no time-vary ing infor ma tion other than mor tal ity. However, immi grants of var i ous 
races/ethnicities—includ ing White immi grants, who tend to be more assim i lated 
upon arrival and rely less on immi grant com mu nity resources—uni ver sally expe-
ri ence per sis tent mor tal ity pro tec tion. This fact leads us to sus pect that con di tions 
com mon to all  immi grants, such as health-based selec tion, may be pri mar ily respon-
si ble for their last ing sur vival advan tage. Regardless of the mech a nisms, this research 
sug gests that regard ing mor tal ity risk, the argu ment for neg a tive accul tur a tion and 
its neg a tive effects on immi grant health might be exag ger ated. Nevertheless, future 
stud ies should col lect detailed lon gi tu di nal data on immi grants’ expe ri ences and 
behav iors over the dura tion of their stay to bet ter under stand how immi grants main-
tain their sur vival advan tage over time.

Findings from this study also help explain the lit er a ture’s incon sis tent con clu-
sions regard ing long-term changes in immi grants’ health advan tages. As we have 
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argued, the health discrepancies between dif fer ent YSI groups in cross-sec tional 
obser va tions might largely reflect the disparities between immi grant cohorts arriv-
ing at dif fer ent time points. Different arrival cohorts are likely to have dif fer ing 
health endow ment and selec tion because of the time-vary ing con di tions at both their 
ori gins and des ti na tions. The cohorts might also vary in their com po si tions of the 
send ing countries and U.S. geo graphic des ti na tions. All these fac tors might cause 
immi grants’ long-term health tra jec to ries and mor tal ity risks to dif fer by their cohort 
of arrival. This study shows that the rela tion ship between health and years of stay 
inferred by var i ous YSI groups’ mor tal ity haz ards does not need to be con sis tent 
with the pat tern of change in mor tal ity risk that respon dents expe ri enced over time. 
Our find ing that the mag ni tude of immi grants’ sur vival advan tage is not lin e arly 
asso ci ated with YSI also sug gests that health and mor tal ity dif fer ences among YSI 
groups likely reflect het ero ge ne ity across arrival cohorts: this het ero ge ne ity might 
be shaped by fac tors that are not lin e arly cor re lated with time (e.g., law changes). 
Overall, our research high lights the need for more cau tion in interpreting find ings 
regard ing disparities among immi grant groups with dif fer ent lengths of stay in the 
host coun try.

Although this study focuses on U.S. immi grants, its results may have impli ca-
tions for migrant health else where. Longitudinal stud ies have found that immi grants’ 
self-assessed health declines with their dura tion in Australia (e.g., Chiswick et al. 
2008) and declines more than the native-born pop u la tion in Canada (Newbold 2005; 
Setia et al. 2012). These countries dif fer from the United States in pop u la tion health 
(with the U.S. pop u la tion being less healthy), immi grants’ ori gins, health care sys-
tems, and labor mar ket oppor tu ni ties, mak ing it dif fi cult to draw direct com par i sons 
between these stud ies and ours. Nonetheless, our find ings sug gest the impor tance of 
rep li cat ing the pat tern of unhealthy assim i la tion found else where using more unam-
big u ous out comes (e.g., mor tal ity). Our research design track ing shifts in immi grants’ 
sur vival advan tage over real time, instead of with age or by age at arrival, can also be 
use ful for stud ies in other countries.

Despite this study’s con tri bu tion to the knowl edge of immi grants’ long-term 
health tra jec to ries, it has a few lim i ta tions. First, because the NHIS data com bine all  
those who migrated more than 15 years ago and because a large pro por tion of immi-
grants belong to this group, we can not more pre cisely dis tin guish immi grants on their 
year or age of arrival. Consequently, we can not say con clu sively why the YSI groups 
dem on strate dif fer ent degrees of rel a tive sur vival advan tage over the 20 years of 
obser va tion; we know only that the dura tion of stay alone is unlikely to explain the 
group dif fer ences.

Second, although using death as the out come var i able helps avoid self- reporting 
bias, which can eas ily be affected by immi grants’ accul tur a tion and health care 
access, mor tal ity does not cap ture all  aspects of health. Among the sur vi vors, immi-
grants may suf fer more from chronic illnesses, disabilities, or other seri ous phys i cal 
lim i ta tions than their native-born coun ter parts. Given immi grants’ greater lan guage 
bar ri ers and typ i cally worse access to health care, how ever, the chances of sur viv ing 
severe illnesses should be worse for immi grants than for natives. If so, we would be 
more likely to find that the native-born who lived through the 20-year period had 
more major health prob lems than their for eign-born coun ter parts.
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Third, because our anal y sis relies on linked mor tal ity data from admin is tra tive 
records, the results could be biased if immi grants’ and natives’ deaths were docu-
mented with dif fer ent lev els of accu racy. Indeed, we find that rel a tive to the native-
born, a larger pro por tion of immi grants had no eli gi ble mor tal ity records. Such a 
dis crep ancy may be due to return migra tion for some immi grants, the dif fi culty of 
linking undoc u mented immi grants’ records, or less accu rate fil ing of death cer tifi  cates 
among immi grants. In any case, our addi tional anal y sis shows that even if the for eign-
born with out linked death records had sim i lar or con sid er ably higher mor tal ity haz ards 
than native-born indi vid u als, immi grants’ long-term sur vival advan tage over natives 
gen er ally remained.

Fourth, our data lack infor ma tion that would allow us to fur ther inves ti gate het-
ero ge ne ity among immi grants. Specifically, we do not know each immi grant’s legal 
sta tus, mak ing it impos si ble to deter mine whether the immi grant sur vival advan-
tage varies by legal sta tus. However, we show that immi grants from all  ethnora-
cial groups, who likely vary in the pro por tion with undoc u mented sta tus, enjoyed 
a last ing sur vival advan tage over the native-born and that the dif fer ences between 
immi grant groups are rel a tively small (see Figure 2). Thus, although a change from 
undoc u mented to documented legal sta tus after some years of U.S. res i dence might 
be one expla na tion for the wid en ing sur vival gap between immi grants and natives, 
we do not think that account ing for legal sta tus would alter our over all results.9

Beyond con trib ut ing to the debate on the dura bil ity of immi grants’ health advan-
tage over time, our study adds to gen eral knowl edge of mor tal ity disparities across 
 sociodemographic groups. Mortality research has long documented the Black–White 
mor tal ity cross over: a pat tern in which the sur vival rate of the Black pop u la tion (which 
gen er ally dis plays high mor tal ity) con verges with that of the White pop u la tion (which 
gen er ally has lower mor tal ity) with increases in age. This pat tern has been attrib uted 
to mor tal ity selec tion (e.g., Johnson 2000; Manton and Stallard 1981). Because mem-
bers of higher mor tal ity groups die at faster rates, the sur vi vors in such groups are 
increas ingly selected with age, enabling them to close the mor tal ity gap with the low- 
mor tal ity group at the aggre gate level.10 In con trast to this pat tern, we find that the sur-
vival chances of the native-born (a higher mor tal ity group) increas ingly fell behind that 
of immi grants (a lower mor tal ity group) over time. This wid en ing gap may be due to the 
greater het ero ge ne ity of the for eign-born pop u la tion com pared with the native-born  
pop u la tion; if the health dis tri bu tion is more bimodal for immi grants than for the 
native-born, then the death of unhealthy indi vid u als could boost the immi grants’ 
aver age sur vival rate more, even though the native-born have more deaths. Alter-
natively, immi grants may expe ri ence proportionally much greater increases in  

9 The legal sta tus could also mat ter if most undoc u mented immi grants were not matched in the mor tal ity 
records. As our robust ness check shows, though, even if all  those with out linked mor tal ity records were 
mostly undoc u mented and had an unusu ally high mor tal ity rate because of their lack of access to health 
care, it would hardly affect our argu ment about immi grants’ per sis tent sur vival advan tage.
10 The group-level pat tern results from mor tal ity selec tion. Thus, once we account for this selec tion, we 
can still find cumu la tive dis ad van tage with age for indi vid u als from higher mor tal ity groups—that is, a 
wid en ing gap in mor tal ity risk between them and oth er wise sim i lar peo ple from lower mor tal ity groups 
(Zheng 2020).
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socio eco nomic resources and access to health care than natives over time, with the 
greater health  pro tec tion from these increases ulti mately offsetting the mor tal ity 
selec tion effect in shap ing the nativ ity gap in mor tal ity over time. Although exam-
in ing the exact mech a nisms behind the wid en ing mor tal ity gap between immi grants 
and the native-born over time is beyond the scope of this arti cle, our study dem on-
strates a dif fer ent way in which mor tal ity disparities between pop u la tion sub groups 
evolve and calls for research on con di tions that may coun ter act the influ ence of dif-
fer en tial mor tal ity selec tion. ■
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