Revisiting the Hispanic Paradox in the United States: the role of smoking

Andrew Fenelon*

Population Studies Center and Department of Sociology, University of Pennsylvania

* 239 McNeil Building, 3718 Locust Walk, Philadelphia, PA 19104
email: afenelon(@sas.upenn.edu
phone: (805) 886-6586




Introduction

More than three decades of research on Hispanic health in the United States has
consistently found lower adult mortality risks among Hispanics than their non-Hispanic white
counterparts (Markides and Coreil 1986; Liao et al. 1998; Elo et al. 2004; Hummer et al.
2000)." This occurs despite lower average education and income and higher rates of poverty
among Hispanics, which gives rise to the term “Hispanic Paradox”(Markides and Eschbach
2005; Palloni and Arias 2004).? The phenomenon has been identified using nationally-
representative surveys, small-sample cohort studies, and vital statistics. The Hispanic
advantage in life expectancy is non-trivial, amounting to 2.5 years at birth according to
recently-released life tables by Hispanic origin produced by the National Center for Health
Statistics (Arias 2010). Corresponding advantages are observed for many chronic health
conditions including cardiovascular disease, cancers, and chronic respiratory diseases. The
topic has received a large amount of attention in the literature, has been described extensively,
and a number of possible hypotheses have been offered. However, despite its ubiquity, the
Hispanic paradox has previously eluded a convincing explanation.

Examining Hispanics as a homogeneous group with a singular mortality experience is
problematic. The US Hispanic population has origins in many different countries with varied

cultural backgrounds, economic circumstances, and health profiles. The heterogeneity of

' Non-Hispanic whites typically serve as the comparison group for studies of Hispanic mortality in the United
States, despite Hispanics more closely resembling African-Americans in terms of socioeconomic attainment. As
the majority race/ethnic group in the US, non-Hispanic whites are more often used in the literature (Markides
and Eschbach 2005). In this paper, the terms “white” and “non-Hispanic white” will refer exclusively to US-born
non-Hispanic whites.

? The accepted terminology for identifying individuals of Hispanic origin in the United States is varied.
According to the US census bureau, the terms Hispanic and Latino refer interchangeably to persons of “Cuban,
Mexican, Puerto Rican, South or Central American, or other Spanish culture or origin regardless of race.”
Brazilians are not counted as Hispanic by the census bureau. Although both “Hispanic” and “Latino” are
commonly used in the literature, [ use Hispanic exclusively for consistency.



mortality experiences among subgroups within the Hispanic population is as large as that
between Hispanics and other race/ethnic groups in the US (Hummer et al. 2000). Recent
research contends that the Hispanic paradox is not a feature of all Hispanics, only of certain
subgroups. Consistent advantages vis-a-vis non-Hispanic whites are found for those
identifying as Mexican, Central American, or South American (Palloni and Arias 2004).
Comprising nearly two-thirds of Hispanics in the United States, Mexican-Americans represent
the largest national origin subgroup.® According to the 2010 Census, there were more than 30
million individuals of Mexican descent in the US, making up more than 10% of the total
population (US Census Bureau 2011). Although the Mexican and Mexican-American
populations are fairly concentrated in the Southwestern United States, there are also large
populations in new immigrant destinations in the South and Midwest (Zufiiga and Hernandez-
Led6n 2006). In addition to being the largest Hispanic subgroup, the Mexican population also
shows perhaps the most consistent mortality advantage relative to non-Hispanic whites
(Hummer et al. 2000; Sorlie et al. 1993; Abraido-Lanza et al. 1999; Markides and Black
1996; Eschbach et al. 2004). Evidence for the advantage of Cubans is more mixed (Pinheiro et
al. 2009; Abraido-Lanza et al. 1999; Sorlie et al. 1993). Puerto Ricans differ from other
Hispanic subgroups in that they are often disadvantaged relative to whites with respect to
mortality, especially those born in the 50 states (Markides and Eschbach 2005; Hummer et al.
2000).

Related to the Hispanic paradox is the immigrant paradox, the tendency for foreign-

born populations to outlive the native-born despite lower socioeconomic status (SES). A

3 Throughout the paper, the term “Mexican-American” will refer to individuals of Mexican descent living in the
United States. I will also distinguish between US-born Mexican-Americans (born in the United States) and
foreign-born Mexican-Americans (born in Mexico).



similar pattern is observed within the Hispanic population, as foreign-born Hispanics have
substantially lower mortality than their US-born counterparts. Some research contends that
the Hispanic paradox exists only for the foreign-born (Eschbach, Kuo, and Goodwin 2006;
Palloni and Morenoff 2001). Although some studies find an advantage for US-born Hispanics
(Abraido-Lanza et al. 1999), it is at best greatly diminished compared with that of foreign-
born Hispanics (Acevedo-Garcia et al. 2010; Vega, M. A. Rodriguez, and Gruskin 2009; Cho
et al. 2004). Since nearly 60% of adult Hispanics are foreign-born, it is inappropriate to
consider Hispanic immigrants and US-born Hispanics in combination, and explaining the
Hispanic paradox necessarily requires attention to the role of nativity.

This paper examines the contribution of cigarette smoking to the adult life expectancy
advantage of Hispanics relative to US-born non-Hispanic whites, and tests the extent to which
differences in cigarette smoking in these populations reflect the two most prominent
explanations for the phenomenon: the selective migration hypothesis and the cultural
hypothesis.

Evidence for the Hispanic Mortality Advantage

Early research regarding the health and mortality experience of Hispanics
demonstrated that Mexican-Americans in the Southwestern US exhibited adult death rates
similar to those of non-Hispanic whites, despite substantial socioeconomic disadvantage
(Becker et al. 1988; Markides and Coreil 1986). These studies were forced to identify
Hispanic status using Spanish surname or other indirect methods since the category was not
collected in US vital statistics until the 1980s. In addition, many focused on local populations
and thus suffered from small samples and a lack of generalizability (Sullivan et al. 1984). The

first analysis to use a large, population-based sample was by Sorlie and colleagues (1993)



who investigated the survivorship of Hispanic subgroups using the National Longitudinal
Mortality Study (NLMS) for the period 1979-1987. They found significantly lower mortality
among Mexican-Americans, Puerto Ricans, Cubans, and other Hispanics compared with non-
Hispanics, especially at older ages, with the largest advantage for cardiovascular disease and
cancers. Since then, evidence of the Hispanic mortality and health advantage has come from a
variety of data sources, each valuable for examining different aspects of the phenomenon.
The major sources of data on Hispanic mortality are US vital statistics and nationally
representative surveys. Studies using vital statistics use Hispanic ethnicity coded on death
certificates and pair these to census estimates of the Hispanic population. Differences in the
identification of Hispanic ethnicity on death certificates (typically reported by a funeral
director) and the census (self-reported) have the potential to underestimate Hispanic mortality
(Arias et al. 2008); Elo et al. (2004) find that data from the Social Security Administration
(NUMIDENT), which does not suffer from ethnicity mismatch, imply a smaller advantage
than that found in vital statistics. Representative surveys with prospective mortality follow-up
partially solve this issue, since ethnicity is self-reported and respondents are matched to
records in the National Death Index. The use of large-sample surveys also allows the
researcher to examine the Hispanic advantage across a variety of other covariates, including
socioeconomic variables and health behaviors (e.g. Rogers et al. 2005), and to examine the
mortality of multiple Hispanic subgroups (Palloni and Arias 2004). Although the size of the
observed Hispanic advantage varies somewhat depending on the data source used, it has been
a remarkably consistent finding for the past several decades (Markides and Eschbach 2005).
Although evidence for the Hispanic paradox is abundant, very few studies have

produced convincing explanations for the unexpected phenomenon (Markides and Eschbach



2005). Hypotheses offered to explain the paradox typically fall into two broad categories:
selective migration and culture.
Selective migration hypothesis

Since 60% of adult Hispanics in the United States are foreign born, any examination
of the Hispanic mortality experience must consider the composition of the migrant population
vis-a-vis the non-migrant population. If migrants differ significantly from non-migrants on
important measures of health, our estimates of the mortality of the foreign-born in the US may
be biased. Selective migration can refer to both in-migration of the healthy (healthy migrant
effect) and out-migration of the unhealthy (salmon bias). The former concerns the greater
human capital and health resources that may be necessary to undertake an international move,
such that we observe a highly select group of individuals from sending countries, which may
offset the negative effects of the poor socioeconomic profile (Abraido-Lanza et al. 1999). The
latter suggests that foreign-born individuals in the United States may return to their countries
of origin when they become ill, both leaving behind a relatively healthy stock of foreign-born
individuals in the United States and causing many deaths to be unobserved in American vital
registration (Palloni and Ewbank 2004; Pablos-Méndez 1994).

Health-related selection among migrants is a common theme in research on foreign-
born populations in many countries (Guillot, Gavrilova, and Pudrovska 2011; Chen, Wilkins,
and Ng 1996; Razum et al. 1998). Better health outcomes among immigrants have been
observed in the US, Canada, Australia, Germany, and Russia among other countries. If the
force of immigrant selection is sufficiently strong, it might explain why Hispanics,
particularly the foreign-born have better health outcomes than native-born non-Hispanic

whites. But health-related migrant selection may occur without leading to lower mortality



among Hispanics compared to non-Hispanic whites (Abraido-Lanza et al. 1999). That is,
Hispanic immigrants may be healthier than their origin-country populations but still less
healthy than non-Hispanic whites in the United States. In general, direct investigation of
health selection with respect to immigration from Mexico to the US is lacking. The most
comprehensive recent study was by Rubalcava and colleagues (2008), who examined
differences between Mexican immigrants to the United States and Mexicans who remained in
Mexico on several measures of health. They found that male migrants to the United States
were less likely than non-migrants to be overweight and have high blood pressure, but did not
find this same effect for female migrants. They also found no evidence for health selection on
self-rated health, though this variable may not predict mortality risk especially well among
Mexicans in particular (Finch et al. 2002). Although health-related selection almost certainly
occurs, it remains unclear to what extent it can explain the Hispanic paradox (Markides and
Eschbach 2005).
Cultural hypothesis

The specific ways in which culture affects health are not well-defined in the
sociological literature on health disparities, though there is widespread agreement that culture
does play a role in shaping individual and group behaviors. Differing conceptions of culture
have different implications for understanding its impact on individual or group behavior
(Sewell 1999). With respect to health, it makes sense to view culture as active, referring to the
dynamic strategies individuals employ when navigating the social landscape (Kreuter and
McClure 2004). Viewed as a resource that individuals draw upon to direct social behavior,
culture’s pertinence to health becomes especially clear. Swidler’s (1986) idea of culture as a

shared ‘toolkit’ for organizing social experience and generating effective strategies for social



interaction is an important development in the conceptual understanding of how culture
impacts social behavior.

As with their mortality experience, it may be inappropriate to classify Hispanics as
having a singular consistent culture or assume that attitudes and practices are similar between
or within all Hispanic subgroups. Heterogeneity in the cultural practices and attitudes among
Hispanic subgroups is certainly large (S. Rodriguez 1995) and attributing health outcomes of
the Hispanic population to cultural characteristics may ignore important variation. Still,
certain aspects of shared culture may promote better health and prevent mortality among
specific Hispanic subgroups (G. Marin and B. V. Marin 1991). First, culture may produce a
set of values or preferences for health behaviors or health-related outcomes (Unger et al.
2003). To the extent that the orientation towards social support is stronger for Hispanics than
non-Hispanic whites, differences in health behaviors may help to explain Hispanics’ mortality
advantage. Second, culture may define the acceptable realms of behavior by establishing a
system of social constraints. There is evidence that individual health behavior responds to
normative social roles; group expectations serve to regulate health-related behaviors of
individual group members (Morales et al. 2002). Hispanics, in particular, may benefit from a
traditional familial orientation and religious preference (G. Marin and B. V. Marin 1991),
characterized by orientations toward loyalty and reciprocity which may permit more effective
coping with stress (Gallo et al. 2009). Finally, culture may equip individuals with a repertoire
of strategies for making health-related decisions within a system of values and constraints.
This operant view suggests that culture influences health by generating strategies for
navigating the complex landscape of health information and practices (Eckersley, Dixon, and

Douglas 2001; Swidler 1986). Given the conceptual issues in studying culture, very few



studies have produced empirical evidence for these pathways (Pescosolido and Olafsdottir
2010). Nevertheless, there remains widespread agreement that culture, however defined, has
demonstrable impacts on behavior and outcomes.

Cigarette Smoking and the Hispanic Paradox

Cigarette smoking may play a key role in the Hispanic mortality advantage for two
reasons. First, cigarette is the single greatest cause of premature death in the United States
(Peto et al. 1994; Mokdad et al. 2004; Haldorsen and Grimsrud 1999; M. J. Thun and C. W.
Heath 1997). Despite rapid declines in smoking, the mortality burden associated with the
behavior remains high, around 20% of adult deaths (Preston, Glei, and Wilmoth 2010b).
Second, survey data indicate that Hispanics in the US have a relatively low prevalence of the
behavior. Non-Hispanic whites are more likely than Hispanics to smoke and are likely to have
higher amounts accumulated physiological damage from a history of heavy smoking (Rogers
and Crank 1988; Bethel and Schenker 2005; Pinsky 2006; Pérez-Stable, Marin, and Posner
1998). Hispanics who do smoke are also less likely to do so every day, smoke fewer cigarettes
per day, and have smoked for fewer years on average than non-Hispanic whites (Caraballo
and C. W. Lee 2004; Trinidad et al. 2009; Siahpush et al. 2010).

Evidence for the role of smoking has grown in recent years, and several studies have
considered its relevance to the Hispanic paradox. Singh and Siahpush (2002) found that the
Hispanic advantage was largest for causes of death that are most strongly associated with
smoking including lung cancers, respiratory diseases, and ischemic heart disease. Blue and
Fenelon (2011) were the first to directly examine the contribution of smoking to the Hispanic
paradox. They used vital statistics data from the year 2000 and an indirect method for

estimating smoking-attributable mortality. They found that smoking-related mortality was



responsible for 75% of the Hispanic advantage in life expectancy at age 50 for men and for
women (both slightly more than 2 years). They did not consider heterogeneity within
Hispanics.
Foreign-born Hispanics

The foreign-born make up 60% of the Hispanic adult population, and their smoking
behavior represents an important aspect of the smoking behavior of the Hispanic population
as a whole. Much of the reason we observe such low prevalence and intensity of smoking
among Hispanics is the particularly light smoking of the foreign-born (Singh and Siahpush
2002). Consistent with the immigrant health advantage, evidence suggests that foreign-born
Hispanics smoke less than their US-born counterparts and significantly less than non-Hispanic
whites (Singh and Siahpush 2002). Despite advertising efforts targeted at first generation
immigrants, this population has retained substantially more favorable smoking behavior than
US-born populations (Acevedo-Garcia et al. 2004).
Mexican-Americans

As the largest subgroup of both foreign- and US-born Hispanics, Mexican-Americans
smoking behavior has substantial leverage in determining the smoking behavior of the
Hispanic population as a whole. Representative surveys indicate that Mexican-Americans
smoke less than many other Hispanic subgroups including Cubans and Puerto Ricans (Singh
and Siahpush 2002; Caraballo and C. W. Lee 2004; Perez-Stable et al. 2001).4 Mexican-
Americans also appear to have exceptionally low cigarette consumption, with a large fraction

of smokers in this group identifying as “intermittent” or “occasional” rather than “daily”

* There is also some evidence that immigrants from Central and South America have smoking prevalence and
cigarette consumption levels that are as low as or lower than those of Mexican-Americans (Perez-Stable et al.
2001).
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smokers. Contrarily, at least half of non-Hispanic white smokers consume at least one pack
(20 cigarettes) per day (Caraballo et al. 2001; Haiman et al. 2006).
Hypotheses

The principal contribution of this paper is to evaluate the extent to which cigarette
smoking is a proximate cause of Hispanics’ longevity advantage over US-born non-Hispanic
whites (hereafter, the terms ‘non-Hispanic whites’ or ‘whites’ refer exclusively to US-born
non-Hispanic whites) despite lower socioeconomic status. Given heterogeneity among
Hispanics, I consider US-born and foreign-born Hispanics separately, with particular attention
to Mexican-Americans. The paper also attempts to distinguish between the selective
migration and cultural hypotheses in explaining the Hispanic paradox. The expectations for
empirical findings are as follows

1) If smoking explains the life expectancy advantage of Hispanics, we should find that
Hispanic subgroups are less likely to smoke and/or smoke less heavily than non-
Hispanic whites.

2) If smoking explains the advantage, we should also find that removing smoking-related
mortality narrows the life expectancy advantage of Hispanics.

3) If selective migration explains the advantage for Mexican-Americans in the US, we
should expect Mexican individuals who migrate to the United States to smoke less than
Mexicans who remain in Mexico and do not migrate.

4) If cultural factors explain the advantage, we should expect Mexican-born individuals in
both Mexico and the United States to have similar smoking behavior, and for increases

in smoking to occur for those born in the United States.
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Data

This paper uses data from the public-use release of the National Health Interview
Survey Linked-Mortality Files (NHIS-LMF) which are obtained through the Integrated Health
Interview Series (IHIS 2010). NHIS is a nationally representative survey that collects
demographic, behavioral, and health information in large annual cross-sectional samples. A
benefit of the NHIS-LMF data is that respondents are linked to US death records through the
National Death Index with relatively accurate matching (CDC 2010). This allows us to
ascertain mortality status through the end of 2006. Total sample sizes in each survey are about
100,000. In most survey years, questions about cigarette smoking and other health behaviors
are asked to a subset of the adult sample, typically with about 30,000 cases.” I pool annual
surveys for the years 1990 — 2004, including only individuals aged 35 or older and for whom
smoking status was identified. Some individuals were younger than 35 at baseline and were
allowed to enter the sample over the course of follow-up as they turn 35.° The final sample
includes a total of 155,173 women and 119,138 men,” more than 2 million person-years of
exposure, and 35,224 deaths. Observations are weighted using supplement-specific annual
person weights for survey years 1990 — 1995 and using eligibility-adjusted mortality sample

adult weights for 1997 — 2004 (National Center for Health Statistics 2000).*

> Smoking status is determined for 1990 and 1991 surveys using the Health Promotion and Disease Prevention
supplement, for 1992 using the Cancer Control and Epidemiology supplements, for 1993 — 1995 using the year
2000 Objectives supplement, and for 1997 — 2004 using the NHIS sample adult core. No smoking supplement is
available for 1996.

® Age 35 is chosen as a cutoff because very few smoking-related deaths occur prior to age 35 and because
evidence indicates that the Hispanic advantage is concentrated in the adult age range (Turra and Goldman 2007).
7 A total of 3,689 individuals are removed from the sample. 2,730 individuals are removed because they do not
have usable information on smoking status. 2,124 refused to report or did not know current status and 601 did
not report daily cigarette consumption because they either refused or did not know. 588 individuals have
unknown or unreported race and 371 have unknown Hispanic origin.

¥ The use of weighted or unweighted data did not produce different results, which is consistent with other
population studies of mortality using NHIS-LMF data (Lochner et al. 2008). Weighted results are presented for
consistency.
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Smoking status is measured using 6 categories reflecting current and past smoking
behavior and current daily cigarette consumption. Status is determined through a series of
questions and is intended to capture the impact of cigarette smoking on individual mortality
risk. Respondents are asked if they have smoked more than 100 cigarettes in their entire lives.
If they have not, they are classified as “never smokers”. All others are considered ever
smokers. Respondents are then asked if they currently smoke cigarettes, either every day or
some days. Ever smokers who no longer smoke every day or some days are classified as
“former smokers”. Since the mortality risk of smoking rises with increased cigarette
consumption, current smokers are also grouped by typical daily cigarette consumption. The
groups are current very light smoker (current smokers who usually smoke fewer than 10
cigarettes per day), current light smoker (10-19 per day), current medium smoker (20-29 per
day), and current heavy smoker (30+ per day).

Individuals report their race, place of birth, and whether they are of Hispanic/Latino
origin. Hispanic individuals also report their specific Hispanic origin subgroup (e.g. Mexican,
Cuban). Individuals are categorized into 5 race/ethnic groups. 1) US-born non-Hispanic
whites,” who serve as the majority comparison group for each Hispanic subgroup, 2) US-born
Hispanics, individuals who are of Hispanic origin who were born in the United States, 3)
foreign-born Hispanics, individuals of Hispanic origin born outside the United States, 4) US-
born Mexican-Americans, Hispanic individuals specifically identifying as being of Mexican
origin born in the United States, and 5) foreign-born Mexican-Americans, Mexican-born
individuals who have immigrated to the United States. I examine the life expectancy

advantage of each of the four Hispanic subgroups relative to non-Hispanic whites.
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Methods
Statistical model

Loglinear hazard regression models are used to estimate all-cause mortality and the
impact of smoking by race/ethnic group (Rogers et al. 2005). The dependent variable in the
model is the all-cause mortality hazard (M;) predicted as a function of age, race/ethnic group,
and smoking status

In(M;) = Bo + Badi + BuH; + BsS;i + € (1)

A; are 5-year age groups — 35-39, 40-44,...,80-84, 85+. Age is modeled as a time-
varying covariate such that individuals move in and out of age groups over the course of
follow-up. H; refers to the race/ethnic group and S; to the smoking status of individual i.'’ I
also include an interaction between the “former smoker” category and race/ethnic group in
order to account for race/ethnic differences in smoking intensity among former smokers.
Individuals contribute one year of risk exposure for each year between baseline (or age 35 for
those younger at baseline) and death or censoring. Censoring occurs for individuals who are
assumed to be alive as of December 31, 2006. Models are stratified by sex and models
including all Hispanics are run separately from those focusing specifically on Mexican-
Americans.

Calculating smoking-attributable morality
Mortality attributable to cigarette smoking in each race/ethnic group is calculated

using a conventional attributable-risk approach (Rockhill, Newman, and Weinberg 1998).

EEINT3

? Throughout the article, the terms “whites”, “non-Hispanic whites”, and “US-born whites” will be used
interchangeably to refer to US-born non-Hispanic whites.

' Some studies claim that statistical estimates of the relative mortality risk of smoking (such as that estimated
here) are confounded by unobserved differences between smokers and non-smokers (Rogers et al. 2005). As a
result, excess mortality among smokers might be expected to reflect more than just smoking.
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This method estimates the proportion of deaths in each group that would not occur if smokers
experienced no excess mortality relative to never-smokers, as estimated by the hazard
regression model in Equation 1. Attributable risk is calculated for each race/ethnic group by

sex and 5-year age-groups by

_ Yt spi(RR; — 1)
1+ X6 spx(RR; — 1)

541x

where spl is the proportion of individuals, by race/ethnic group and sex, in smoking status i
in the age group x to x+5, and RR; is the relative mortality risk of smoking status i compared
with never smokers (also equal to exp(fs;)). The removal of the fraction of deaths
attributable to smoking produces estimates of age-specific death rates in the absence of
smoking

sMy = sMy - (1= 544)
Life expectancy in the presence and absence of smoking

Life expectancies for each race/ethnic group in the presence of smoking (e5s) are

calculated using death rates ( M, ) predicted using observed covariate values, while

corresponding life expectancies in the absence of smoking (e3s) are calculated using death

rates with smoking-related mortality removed ( My ). The contribution of smoking to the life
expectancy advantage of each Hispanic subgroup depends on the magnitude of the advantage
in the presence of smoking-related mortality compared to the magnitude of the advantage in
the absence of smoking. The change in the life expectancy gap after the removal of smoking
represents the portion of the advantage that is attributable to smoking. The contribution is

calculated as
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contributiong = (He35 — We35) — (He§5 — We§5)
where ye;s and €55 are life expectancies at age 35 for the Hispanic subgroup and US-born
non-Hispanic whites, respectively. The first term refers to the life expectancy advantage (in
years) for the Hispanic subgroup in the presence of smoking and the second term is the
advantage in the absence of smoking.

Given that the results come from survey samples, estimates of the statistical
uncertainty of the reported measures is important. Standard errors for attributable-risk
fractions and the contribution of smoking are estimated by simulated resampling based on
regression parameter uncertainty. I simulate 1,000 sets of age-specific death rates by allowing
these death rates to vary within the regression-predicted parameter variance determined by the
variance-covariance matrix of the hazard regression model. These sets of death rates produce
a simulated sample of attributable-fractions and contributions of smoking from which it is
possible to calculate standard errors. 95% confidence intervals are reported in the results
below.

Testing the selective migration and cultural hypotheses

Both hypotheses for explaining the paradox imply different expectations for the
pattern of smoking by place of birth and migrant status. Selective migration refers to the
phenomenon in which individuals who migrate differ in some pertinent way from individuals
who do not migrate (Palloni and Ewbank 2004). Since Mexicans in the United States have
considerably better mortality outcomes than the Mexican population as a whole, some studies
have claimed that selective migration essentially must be operating (Jasso et al. 2004; Lara et
al. 2005). But in order to determine if this difference truly reflects selective migration rather

than some characteristics of the origin versus destination (e.g. better health care services in the
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United States), it is necessary to compare health-related characteristics of migrants and non-
migrants in Mexico prior to migration (Kennedy et al. 2006).

To do this, I combine data from the NHIS with data from the Mexican Family-Life
Survey (MxFLS), a nationally-representative panel survey in Mexico. MXFLS collects
detailed socioeconomic, behavioral, and health information on more than 30,000 individuals
in 8,000 households. A useful feature of the survey is its longitudinal design. Wave 2,
collected in 2005, attempts to complete follow-up interviews for all respondents irrespective
of changes in residential location. This follow-up includes more than 300 individuals who
migrated to the United States between 2002 and 2005. Information on cigarette smoking
comes from respondent self-reports of current and past behavior, and is comparable to that in
the NHIS.

Among individuals ages 18 — 39, I use logistic regression to predict the probability of
being a current smoker for five groups based on place of birth and migrant status. Two groups
come from MxFLS: 1) Mexican non-migrants who remain in Mexico and do not migrate to
the US between 2002 and 2005, and 2) Mexico-to-US migrants who enter the United States
during this period. Three groups come from the NHIS: 3) Mexican immigrants who arrived in
the past 5 years, 4) US-born Mexican-Americans, and 5) US-born non-Hispanic whites. If
selective migration is operating, Mexico-to-US migrants and Mexican immigrants in the US
should be less likely to smoke than non-migrants in Mexico. Alternatively, the cultural
hypothesis suggests that rates of smoking should be very similar among all Mexican-born

populations both in Mexico and the United States.
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Results

Consistent with previous research on the Hispanic paradox, I find that Hispanics
significantly outlive US-born non-Hispanic whites at age 35, though there are large
differences by nativity among Hispanics (Table 1). Non-Hispanic whites have the lowest life
expectancy of all race/ethnic groups followed closely by US-born Hispanics. US-born
Mexican-Americans have a more sizeable advantage (95% CI: 1.8 — 2.1 years among
women), indicating that the slight advantage of US-born Hispanics may be entirely supported
by Mexican-Americans. Foreign-born Hispanics have the highest life expectancy of any
group, and Mexican-Americans are very similar to the foreign-born Hispanic average (nearly
3 years among women; 95% CI: 2.6 — 3.0). The differences and between US-born non-
Hispanic whites and Hispanics are similar to those in official US life tables (Markides and
Eschbach 2005; Arias 2010)."

Estimated regression results (hazard ratios) are presented in Table 2 for women and
Table 3 for men. Each column denotes whether all Hispanics are considered or whether it is
limited to Mexican-Americans. The results indicate that mortality risk is higher for smokers
than never smokers, and rises with consumption. Heavy smokers are at more than three times
the risk of death of never smokers. Models also include race/ethnic-specific interactions with
former smoking, since groups are likely to differ in the duration and intensity of past smoking.
Indeed, the mortality risk of former smoking is typically lower for foreign-born Hispanic

subgroups than for non-Hispanic whites (interaction hazard ratio below 1.0).

' Estimated life expectancies are slightly higher than those in official life tables since NHIS only samples the
non-institutionalized population. The addition of nursing home or hospice respondents would produce slightly
lower life expectancy estimates. However, this difference is small, and should have little or no impact on the
difference between Hispanics and non-Hispanic whites.
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Data on smoking status (Table 4) indicate that Hispanics are more likely to be never-
smokers and less likely to smoke currently than whites. At baseline, only 37% of white men
were never smokers compared with 42% of US-born and 49% of foreign-born Hispanic men.
The prevalence of current smoking among men was similar for all race/ethnic groups, about
20%. The major difference between whites and Hispanic subgroups in the impact of smoking
is in the prevalence of heavy smoking. While more than 70% of white men smokers consume
at least one pack (20 cigarettes) per day, only 38% of US-born Hispanic men and 30% of
foreign-born Hispanic men do. Foreign-born Mexican-Americans are exceptionally light
smokers with fewer than one-fifth smoking a pack or more and the majority smoking fewer
than 10 cigarettes per day.

Differences in smoking between whites and Hispanic subgroups are larger for women
than for men. While only half of white women have never smoked, 64% of US-born Hispanic
women and 78% of foreign-born Hispanic women are never smokers. As for men, Mexican-
American women tend to smoke less than the Hispanic average; 68% of US-born Mexican-
American women and 81% of the foreign-born are never smokers. The prevalence of current
smoking is lower for each Hispanic subgroup than for non-Hispanic whites, and lower for
foreign-born Hispanics and Mexican-Americans, ceteris paribus. 19% of white women are
current smokers compared with 16% of US-born Hispanic women and only 9% of foreign-
born Hispanic women. Daily cigarette consumption is also higher for whites women. Nearly
60% of white women smokers smoke a pack or more per day, compared to only 28% of US-
born Hispanic smokers and 21% of foreign-born Hispanics. Only 11% of foreign-born
Mexican-American smokers smoke a pack a day, while almost 75% smoke fewer than 10

cigarettes per day.

19



These findings support Hypothesis (1), but with notable differences among Hispanic
subgroups. The regression coefficients in Tables 2 and 3 along with the smoking data in Table
4 are used to predict the fraction of deaths attributable to smoking by sex for each race/ethnic
group, shown in Figure 1. The highest attributable fractions are seen among US-born non-
Hispanic whites, and there is substantial variation among Hispanics in the mortality burden of
smoking. 28% (95% CI: 26%-30%) of deaths among white men and 21% (19%-22%) among
white women are due to smoking. US-born Hispanics have the next highest burden, 26%
(23%-29%) among men and 19% (16%-21%) among women. Smoking related mortality
among foreign-born Hispanics is lower than among whites or US-born Hispanics, 21% (18%-
24%) for men and just 8% (7%-9%) for women. Attributable risk for foreign-born Mexican-
Americans have is lower still, just 16% (12%-19%) for men and only 10% (9%-12%) for
women. Despite quite similar prevalence of current smoking among white and Hispanic men,
the mortality burden of smoking is lower among Hispanics, reflecting higher likelihood of
never smoking and likely lower duration and consumption among former smokers.

Once smoking-attributable mortality has been removed, it is possible to calculate the
contribution of smoking to the life expectancy advantage of each Hispanic subgroup (shown
in Figure 2A for women and 2B for men). The black bar represents the portion of the
advantage that is attributed to smoking-related mortality while the grey bar represents the
contribution of other factors. 95% confidence intervals indicate uncertainty in the estimates.
Smoking is a major factor explaining the life expectancy advantage of each Hispanic
subgroup vis-a-vis US-born non-Hispanic whites, though the absolute contribution differs
significantly by sex and across Hispanic subgroups. Among women, smoking explains 0.4
years (66%) of the advantage of US-born Hispanics and 1.8 years (58%) of the advantage of
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foreign-born Hispanics, cutting the foreign-born advantage by more than half in the absence
of smoking. The contribution is similar for foreign-born Mexican-Americans, 1.64 years
(57%). Among men, the nativity pattern of the contribution of smoking is similar, with a
larger absolute contribution of smoking among the foreign-born. In fact, the life expectancy
advantage of US-born Hispanics would be reversed with the removal of smoking. The 0.8-
year advantage of US-born Mexican-Americans would be almost completely eliminated in the
absence of smoking. Low smoking-attributable mortality is responsible for 1.3 — 1.7 years of
the advantage of foreign-born Hispanics and Mexican-Americans, explaining 60% among all
foreign-born Hispanics and 74% among Mexican-Americans. Cigarette smoking emerges as
the principal reason for each Hispanic subgroup’s life expectancy advantage over non-
Hispanic whites, providing strong support for Hypothesis (2).

We can also calculate the contribution of smoking to the life expectancy advantage of
foreign-born over US-born Hispanics. Among women, smoking explains 56% of this
advantage for all Hispanics and 54% for Mexican-Americans. For men, it is responsible for
48% for all Hispanics and 66% for Mexican-Americans, closing the gap from 1.5 to 0.5 years.
Higher mortality from smoking is thus also a major reason why the life expectancy advantage
enjoyed by foreign-born Hispanics over whites narrows considerably for US-born Hispanics.
Testing the selective migration and cultural hypotheses

Data from MxFLS provide smoking status information on 315 Mexico-to-US migrants
collected in 2002 prior to migration. Figure 3 compares smoking behavior of this group to
non-migrants in order to test the selective migration hypothesis. Panel (a) shows the
prevalence of current smoking for women by migrant status. Overall, there is no evidence of

selective migration with respect to smoking status. Mexico-to-US migrants and non-migrants
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show very similar prevalence of smoking (23% among men, 6-7% among women). The
prevalence of smoking among recent Mexican immigrants in the US is also very similar, 25%
among men and 4% among women, suggesting that low rates of smoking in Mexico are
maintained among Mexicans in the United States. US-born Mexican-Americans show higher
prevalence than Mexican-born groups among women but not among men. US-born whites
show the highest prevalence among both men and women, consistent with the finding that
smoking contributes to the life expectancy advantage for Mexican-born individuals in the US.
Discussion

This study examines the contribution of cigarette smoking to the Hispanic mortality
advantage in the United States compared with non-Hispanic whites. The results confirm that
the Hispanic advantage is not consistent across all Hispanics. Foreign-born Hispanics, and
especially Mexican-Americans, enjoy a relatively large life expectancy advantage, 3 years at
age 35 for women. Although I find an advantage among US-born Hispanics, it is substantially
diminished (1-2 years for Mexican-Americans, 0.5 years or less for all Hispanics). The
principal contribution of this study is establishing that low smoking-related mortality among
Hispanics is the primary proximate reason for their unexpectedly favorable mortality
experience. The first direct treatment of the issue indicated that low rates of lung cancer and
other smoking-related conditions explained the majority of Hispanics’ adult life expectancy
advantage over non-Hispanic whites (Blue and Fenelon 2011). The current study improves on
this analysis in two ways. First, it establishes a better connection of the findings to real data
on cigarette smoking, showing indeed that smoking is less common among Hispanics than
non-Hispanic whites, and that this translates into a substantially lower mortality burden of

smoking. Blue and Fenelon’s analysis did not employ any individual-level data on smoking
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behavior. Second, examining the process by nativity and specifically among Mexican-
Americans reveals meaningful variation within the Hispanic population both in mortality and
in the importance of smoking. These two major improvements reflect the data source used;
the NHIS provides detailed information on smoking behavior, Hispanic origin, and nativity
status, which allows more thorough consideration of the Hispanic paradox.

Smoking emerges as the principal proximate explanation of the Hispanic life
expectancy advantage across Hispanic subgroups. But what accounts for the favorable
smoking behavior in these populations? This paper tests the performance of the selective
migration hypothesis and the cultural hypothesis in explaining the low smoking prevalence
among Mexican immigrants in the United States. This is the first study to directly examine the
selective migration hypothesis with respect to cigarette smoking. The results reveal no
evidence of the selective migration of non-smokers from Mexico. On the contrary, Mexican
individuals who migrate to the United States are about as likely to smoke as their counterparts
who remain in Mexico, and smoke at comparable rates after arriving in the US. Cigarette
smoking itself does not appear to present a barrier to migration. This finding is consistent with
previous research documenting that health selection among Mexican immigrants is relatively
weak, perhaps due to geographic proximity (Rubalcava et al. 2008; Akresh and Frank 2008).

The finding that Mexican-born individuals in both Mexico and the United States
smoke at very similar rates supports the cultural hypothesis. This suggests that a cultural
orientation towards a low prevalence of smoking originates in Mexican sending communities
and is imported to the United States (Barger and Gallo 2008). Although second generation
children of Mexican immigrants appear to smoke at higher rates than their parents, Mexican-

born populations in the United States are relatively successful at maintaining this orientation
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in enclave communities (Almeida et al. 2009). Unfortunately, the data used here are
insufficient to specify the particular pathway through which Mexican culture discourages
smoking, but there is plenty of indirect evidence of the role of culture.

Some research finds that Mexican culture tends to stress the role of the group in health
and social considerations (Gallo et al. 2009). The “allocentric” perspective places the needs of
the group above those of the individual, which may eliminate some individual health behavior
decision-making (Hulme et al. 2003). Social expectations that an individual privileges the
health and well-being of the family or community members might discourage reckless or
unhealthy behavior (G. Marin and B. V. Marin 1991). Strong social support networks in
Mexican families may also discourage unhealthy behaviors by providing an outlet for stress
(Morales et al. 2002; Gallo et al. 2009). Mexican familism implies that access to social
support may be greater in Mexico than in non-Mexican populations in the United States,
although Mexican immigrants may bring this characteristic with them during migration (N.
Rodriguez et al. 2007; Almeida, Molnar, et al. 2009). To the extent that smoking is a response
to psychosocial stressors, strong social ties may improve an individual’s ability to cope with
stressful life events without engaging in unhealthy behaviors (Steptoe et al. 1996). This is
consistent with evidence in the United States of a health benefit to Mexican immigrants from
living in neighborhoods with greater concentrations of other Mexicans (Patel et al. 2003;
Eschbach, Mahnken, and Goodwin 2005; Aranda et al. 2011). As the concentration grows,
beneficial health characteristics may be compounded, improving the health of all community
members. As a result, Mexican immigrants in the US have a low burden of smoking but are
also more successful at maintaining favorable smoking behavior if they reside in enclave
neighborhoods.
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This paper has several limitations. The major limitation is the inability to empirically
account for return migration. In the absence of mortality data on individuals who leave the
United States, we cannot be sure that the Hispanic mortality advantage is a real phenomenon.
To fully address the challenge of salmon bias would require multinational data capturing the
mortality experience of foreign-born individuals outside the United States. Although
NUMIDENT data provide the necessary information, it is only available for beneficiaries,
which may themselves be a select group. Essentially, investigating the role of migration bias
in the Hispanic paradox is presently an issue of data availability. I was also unable to control
for smoking histories in my estimation of the impact of smoking on mortality. Current status
data such as those used in this study may underestimate the effect of smoking, especially if
there are unobserved changes in smoking status that occur after baseline. Ideally, we would
use detailed data on temporal changes in smoking duration and intensity of cohorts, which
capture very specific influences of smoking on mortality. Since such data are unavailable for a
representative population of the United States, we use indirect methods and current status
methods, which have been shown to produce reasonable estimates of attributable risk (CDC
2008; Fenelon and Preston 2012; Peto et al. 1992).

Conclusion

In light of the results of this study, what conclusions can we draw about the Hispanic
paradox? The paradox represents an important situation in social science research in which a
group with lower socioeconomic status outperforms the high-status majority group with
respect to health outcomes. Explaining the Hispanic paradox thus improves our knowledge of
the factors that mediate the relationship between socioeconomic status and health, in addition

to providing a fruitful description of the mortality experience of Hispanics. This study
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examined one such factor that has a significant impact on mortality in the United States:
cigarette smoking. Hispanics receive a substantial mortality benefit relative to non-Hispanic
whites from a low burden of smoking. Although this benefit is larger for Hispanic immigrants,
smoking contributes to the advantage among US-born Hispanics as well, particularly
Mexican-Americans. Separating Hispanics by place of birth adds an additional layer to the
Hispanic paradox, since foreign-born Hispanics outlive US-born Hispanics despite lower
socioeconomic status among foreign-born Hispanics. Furthermore, the results suggest that
smoking is important for the nativity difference as well. Among Hispanics, linguistic and
cultural assimilation is accompanied by behavioral assimilation (Acevedo-Garcia et al. 2005);
health behaviors converge to the mainstream norm with greater exposure to the US context,
and this includes heavier smoking among US-born Hispanics than their parents’ generation
(Gordon-Larsen et al. 2003; Coreil, Ray, and Markides 1991; Haynes et al. 1990). This
convergence suggests that the US environment may be “toxic” to the health of immigrants as
they are exposed to dominant behavioral social norms, increased tobacco advertising, and
perhaps increased income and affordability of cigarettes (Bethel and Schenker 2005;
Acevedo-Garcia et al. 2004; Thrasher et al. 2009).

This study also provides strong evidence that the favorable health and mortality
experience of Mexican immigrants in the United States is not a consequence of selective
migration. This finding is important in itself, but it should also inform a future research
agenda on the factors that mediate the relationship between socioeconomic status and health
for many immigrant groups in the United States. Studies examining better-than-expected
health outcomes among immigrant populations should not assume that these findings are

being driven by health-selective migration, and should look deeper into social and behavioral
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characteristics of the migrant populations, both in their origin countries and in the United
States. For example, Elo and colleagues (2011) documented very low rates of disability
among black immigrants from Africa and the Caribbean compared to both US-born blacks
and US-born whites. This may reflect health-selective migration from these regions, but it
may also be a consequence of better health behaviors among foreign-born blacks (Singh and
Siahpush 2002).

Smoking does not explain the entire advantage for foreign-born Hispanics. In the
absence of smoking, they would still outlive US-born non-Hispanic white men by 0.9 years
and women by 1.3 years. The factors responsible for these residual differences are important,
since they compose about 40% of the male and female advantages. The cultural hypothesis
that not smoking is merely one dimension of generally healthy lifestyles among Hispanic
immigrants; other health behaviors such as exercise, low alcohol consumption, and proper
diet may also contribute to their advantage. Mexican immigrants have been shown to be less
likely to drink alcohol heavily and may be more likely to engage in physical activity,
especially related to occupational labor (Singh and Siahpush 2002; Brownson et al. 2000).
The role of overweight and obesity is more controversial since Hispanics as a whole exhibit a
much higher obesity risk than non-Hispanic whites (Denney et al. 2004; Kaplan et al. 2004).
Future research should examine whether whites have a higher burden of other risk behaviors
in addition to cigarette smoking. Although it may be the most significant behavior, smoking is
likely situated in a larger network of factors that protects Hispanics from the negative health
consequences of socioeconomic disadvantage.

It is important to remember that the health and mortality effects of cigarette smoking
reflect smoking behavior over the course of an individual’s adult life. Smoking usually begins
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in adolescence or early adulthood but smoking-related diseases are not observed until older
ages (Flanders et al. 2003; Preston, Glei, and Wilmoth 2010a). As a result, current smoking-
related mortality reflects accumulated damage over a period of several decades up to the
present. In the past 40 years, the United States experienced a precipitous drop in cigarette
consumption from among the highest levels in the developed world to relatively moderate
levels. Although corresponding data for Hispanic immigrant countries of origin are of lower
quality,'? smoking was presumably rather low in these countries since the cigarette epidemic
was greatly delayed in the developing world (Lopez, Collishaw, and Piha 1994; Pampel
2005). The significant contribution of smoking to the contemporary difference in life
expectancy between Hispanics and non-Hispanic whites in part reflects this large historical
difference in the onset of the smoking epidemic. Although cigarette use has declined
significantly in the US population (Forey et al. 2009), changes in the contribution of smoking

to the Hispanic mortality advantage may not be observed for several decades.
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Table 1: Estimated remaining life expectancy in years at age 35 by race/ethnic group and sex

Women Men
Life Expectancy Advantage' Life Expectancy Advantage
US-born non-Hispanic white 47.60 (47.3-47.9) -- 41.67 (41.5-41.9) --
US-born Hispanic 48.18 (47.9-48.4) 0.58 (0.4-0.7) 41.88 (41.2-42.6) 0.21(-0.1-0.6)
US-born Mexican-American 49.52 (489-50.1) 1.92 (1.8-2.1) 4248 (42.5-43.6) 0.81(0.5-1.2)
Foreign-born Hispanic 50.71 (50.4-51.0) 3.11 (3.0-3.3) 43.81 (43.2-444) 2.14(1.8-2.5)
Foreign-born Mexican-American  50.44 (49.7-51.1) 2.84 (2.6-3.0) 4396 (43.5-44.4) 2.29(1.9-2.6)

Notes: Estimated with hazard regression using NHIS pooled samples 1990 - 2004. Refers to number of additional years
of expected life at age 35. 95% confidence intervals in parentheses.

' Compared to US-born non-Hispanic whites
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Table 2: Hazard ratios estimating impact of smoking on mortality for women

All Hispanics' Mexicans®
Age
35-39 (ref.) -- --
40-44 1.7(1.2-2.3) 1.7(1.3-2.2)
45-49 2.6(1.9-3.5) 2.6(2.0-3.3)
50-54 39(2.9-52) 3.9(3.0-5.0)
55-59 6.2 (4.6 -8.3) 6.1 (4.8-7.8)
60-64 10.3 (7.7 - 13.8) 9.8 (7.7-12.5)
65-69 16.3 (12.3 -21.8) 15.1(11.8-19.2)
70-74 26.0 (19.5 - 34.6) 23.5(18.5-29.9)
75-79 44.3 (33.3-58.9) 39.2 (30.8 - 49.8)
80-84 77.0 (57.9 - 102.4) 66.7 (52.5 - 84.8)
85+ 172.4 (129.8 - 229.1) 146.9 (115.7 - 186.6)

race/ethnic group

US-born white (ref.)

US-born Hispanic

Foreign-born Hispanic

US-born Mexican-American
Foreign-born Mexican-American

Smoking

Never smoker (ref.)

Former smoker

Current (0-9 cigarettes per day)
Current (10-19)

Current (20-29)

Current (30+)

Smoking Interactions

Former x US-born Hisp.
Former x Foreign-born Hisp.
Former x US-born Mex.

Former x Foreign-born Mex.

0.99 (0.91 - 1.09)
0.91 (0.84 - 0.99)

1.35 (1.31 - 1.40)
1.80 (1.66 - 1.95)
2.10 (1.95 - 2.26)
2.49 (2.34 - 2.65)
3.11 (2.84 - 3.40)

1.10 (1.00 - 1.18)
0.84 (0.78 - 0.91)

0.91 (0.81 - 1.03)
0.97 (0.85 - 1.10)

1.36 (1.32 - 1.40)
1.80 (1.68 - 1.93)
2.11 (1.98 - 2.25)
2.51(2.38-2.63)
3.13 (2.88 - 3.39)

1.05 (0.97 - 1.13)
0.93 (0.85 - 1.00)

Constant
N

0.000558
155,173

0.000539
144,463

Notes: Estimated using hazard regression on data from NHIS smoking supplements 1990 - 2004.
Hazard ratios shown. 95% confidence intervals in parentheses. Interactions reflect differences in
the mortality risk of former smoking by race/ethnic group

"Model includes all individuals of Hispanic origin, with dummy variables for US- and foreign-
born

2 . . . .
Includes only Mexican-Americans among Hispanics



Table 3: Hazard ratios estimating impact of smoking on mortality for men

race/ethnic group

US-born white (ref.)
US-born Hispanic
Foreign-born Hispanic
US-born Mexican-American

Foreign-born Mexican-American

Smoking

Never smoker (ref.)

Former smoker

Current (0-9 cigarettes per day)
Current (10-19)

Current (20-29)

Current (30+)

Smoking Interactions

Former x US-born Hisp.
Former x Foreign-born Hisp.
Former x US-born Mex.

Former x Foreign-born Mex.

1.00 (0.91 - 1.10)
0.90 (0.82 - 0.99)

1.34 (1.29 - 1.39)
2.01 (1.83-2.22)
2.35(2.15 - 2.56)
2.60 (2.44 - 2.78)
3.21 (3.00 - 3.44)

1.01 (0.93 - 1.10)
0.96 (0.88 - 1.04)

All Hispanics' Mexicans®
Age
35-39 (ref.) -- --
40-44 1.6 (1.2-2.1) 1.6 (1.3-2.1)
45-49 2.3(1.8-3.0) 23(1.8-2.9)
50-54 39@3.1-5.0) 393.1-4.9)
55-59 5.54.3-7.0) 53(4.3-6.6)
60-64 92(7.2-11.8) 8.8 (7.110.9)
65-69 15.4 (12.1-19.6) 144 (11.6 - 17.8)
70-74 25.1(19.7 - 31.8) 22.8 (18.528.2)
75-79 38.5(30.4 - 48.9) 35.0 (28.4 -43.3)
80-84 62.0 (48.9 - 78.7) 56.0 (45.3-69.1)
85+ 128.1 (101.1 - 162.5) 113.0 (91.5 - 139.5)

0.93 (0.82 - 1.04)
0.99 (0.88 - 1.10)

1.35 (1.30 - 1.40)
2.03 (1.91-2.22)
2.36(2.20 - 2.54)
2.64 (2.50 - 2.79)
3.25 (3.06 - 3.44)

0.95 (0.85 - 1.04)
0.85 (0.74 - 0.96)

Constant
N

0.00118
119,138

0.00115
111,897

Notes: Estimated using hazard regression on data from NHIS smoking supplements 1990 -
2004. Hazard ratios shown. 95% confidence intervals in parentheses. Interactions reflect
differences in the mortality risk of former smoking by race/ethnic group

"Model includes all individuals of Hispanic origin, with dummy variables for US- and foreign-
born

? Includes only Mexican-Americans among Hispanics, with dummy variables for US- and
foreign-born



Table 4: Baseline smoking status by race/ethnic group ages 35 and above

Current
Very
Never  Former  Current Light Current  Current  Current
N Smoker Smoker Smoker Smoker Light Medium Heavy
Women
Non-Hispanic white 131,949 54.7% 26.5 18.8 2.6 5.2 7.6 33
US-born Hispanic 9,674 63.8% 20.5 15.7 6.4 4.9 3.4 1.1
US-born Mexican-American 6,196 67.6% 19.2 13.2 6.0 42 2.4 0.7
Foreign-born Hispanic 13,550 77.6% 13.1 9.3 5.1 22 1.7 0.3
Foreign-born Mexican-American ~ 0,318 81.2% 11.1 7.7 5.6 1.2 0.8 0.1
Men
Non-Hispanic white 101,861 37.0% 41.9 21.1 2.0 3.8 8.4 6.9
US-born Hispanic 6,910  42.1% 35.8 22.1 7.5 6.2 6.0 2.4
US-born Mexican-American 4,491 43.0% 35.8 21.2 8.3 5.8 5.2 1.9
Foreign-born Hispanic 10,367 49.1% 31.5 19.4 8.6 5.1 4.4 1.3
Foreign-born Mexican-American 5,545 48.8% 31.9 19.3 10.8 4.9 3.2 0.6

Notes: Cigarette consumption categories: very light = 0-9 cigarettes per day; light = 10-19 per day; medium = 20-29; heavy
= 30+. All values are age-standardized for comparison. US-born Hispanic refers to all US-born individuals of Hispanic
origin. Mexican-American refers to only those of Mexican descent. Mean daily cigarette consumption refers to the mean
among smokers only, not the entire population

Source: National Health Interview Survey pooled smoking supplements 1990 - 2004.
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Figure 1: Percent of deaths attributable to smoking by race/ethnic group ages 35 and above
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Notes: Percentage of deaths that would not occur at ages 35 and above if smokers in each group experienced no

excess mortality relative to never-smokers. Estimated using hazard regression by comparing the predicted
mortality for each race/ethnic using observed smoking status distribution to the predicted mortality for never
smokers. Error bars indicate 95% confidence intervals of attributable-risk.

Source: Author’s calculations from National Health Interview Survey pooled smoking supplements 1990 — 2004.
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Figure 2: Contribution of smoking to the life expectancy advantage of each Hispanic subgroup over US-born
non-Hispanic whites at age 35
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Notes: Black bar refers to the life expectancy advantage of each Hispanic nativity group over whites in the
observed data. The grey bar refers to the advantage after the removal of smoking-related deaths in each group.
The difference between the two bars can be interpreted as the contribution of smoking to the advantage of each
Hispanic nativity group. A negative grey bar signifies higher life expectancy for whites in the absence of
smoking. Error bars indicate 95% confidence intervals for the contribution of smoking.

Source: Author’s calculation using hazard regression and National Health Interview Survey pooled smoking
supplements 1990 — 2004.
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Figure 3: Current smoking prevalence by migrant status among individuals ages 18 — 39
(a) Women
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(b) Men
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Notes: Two groups on the left of the black line come from the Mexican Family Life Survey. Mexico to US
migrants enter to the United States between 2002 and 2005, while non-migrants remain in Mexico. The three
groups on the right of the black line come from the National Health Interview Survey 2002 — 2005. Mexican
immigrants who arrived in the previous 5 years are on the left, US-born Mexican-Americans in the Middle and
US-born non-Hispanic whites on the right. Testing selective migration involves comparing both MXFLS groups.
Testing the cultural hypothesis involves comparing the three Mexican-born groups.

Source: Authors calculations using logistic regression on pooled NHIS-MxFLS sample.
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