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Abstract Previous researchers have found that Hispanic immigrants tend to have better
health than could be reasonably explained by their socioeconomic status and other demo-
graphic variables. The main objective of this study is to re-investigate the Hispanic health
paradox covering the period from 1992 to 2012. Main contributions of the paper include
using a data set of older Americans from the Health and Retirement Study. More impor-
tantly, we use two new measures of health. Previous research on the paradox had primarily
used mortality or morbidity to measure health. In contrast, the HRS includes a measure of
self-reported poor health from which we construct a latent health variable. Using both poor
health and latent health we find that even among our sample of older Americans that Hispanic
Immigrants remain more healthy than could be explained by their socioeconomic status and
their other health inputs.

Keywords Hispanic health paradox · Health production function · Latent health

JEL I10 · J10 · J14

Introduction

The United States is a nation of cultural diversity and immigrants. Between 2000 and 2010,
the immigrant population has since increased from 10.4 to 12.5% of the total U.S. population.
Immigrants have contributed in many ways to the U.S. economy including contributing busi-
ness revenue of as much as $10 billion each year and at least $80,000 per capita in paid taxes
that are more than the expected use of government services over their lifetimes.1 Peri (2010)

1J.P. Smith and B. Edmonston, The New Americans: Economic, Demographic and Fiscal Effects of Immigra-
tion. Washington, DC: National Academy Press, 1997.
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concluded immigrants have also helped expand the productive capacity of the nation’s econ-
omy by stimulating investment and promoting specialization. In addition, U.S.-born workers
and immigrants tend to followdifferent occupational tracks. Among themore-educatedwork-
force, the U.S.-born workers are likely to work as managers, teachers and nurses; whereas
immigrants are likely to be engineers, scientists and doctors. Young immigrants with low
education tend to take labor intensive construction jobs, allowing the construction industry
to expand and increase the demand of construction supervisors, managers and designers. This
complementary job specialization typically pushes U.S.-born workers toward better-paying
jobs, enhances the efficiency of production, and creates jobs. The overall trend of job creation
and/or specialization can be generally explained by the principle of comparative advantage
that was first introduced by David Ricardo (1819).

Despite the obvious and positive contribution by immigrants to the U.S. economy, con-
troversial arguments are often raised. For example, Goldman et al. (2006) claimed that
immigrants have not contributed a share of health care costs that are in proportion to their
population share. Immigrants also tend to use selected health services, such as emergency
room visits, more heavily than other services causing a disproportionate financial burden
on the U.S. health care system. However, Mohanty et al. (2005) analyzed the 1998 Medi-
cal Expenditure Survey data and found that immigrants spent 55% less on health care than
US-born persons on per capita basis.

The crucial question is why immigrants spend less on health care expenditures. One possi-
bility is that they are healthier thanU.S. natives. However, this conclusion seems to contradict
the existing literature on health production functions. Numerous studies have examined the
marginal contribution of environmental, socioeconomic, behavioral, and medical inputs to
health.2 The general finding is that socioeconomic status and life style are the most important
factors that influence health—lower socioeconomic status is associated with poorer health.

Hispanic immigrants generally have less education, higher poverty rates and tend to be
in some of the lowest paid and most dangerous occupations.3 Based on these general char-
acteristics, Hispanics should tend to have poorer health. However, in a review of the health
status of southwestern Hispanics, Markides and Coreil (1986) concluded the health status of
Hispanics in the Southwest is similar or surprisingly better than non-Hispanics in the United
States, even though they have low socioeconomic status. This study, thus presents a Hispanic
health “paradox”. Using the national survey data, Sorlie et al. (1993) found lower mortality
rates for Hispanics relative to non-HispanicWhites. Using 1986–1990 data from the National
Health Interview Survey, Liao et al. (1998) found similar results. Many other studies also
found this interesting dilemma.4

A number of explanations for the Hispanic health paradox have been proposed in the
literature. For example, bothMarkides andCoreil (1986) andScribner (1994, 1996) suggested
that the lower mortality is the result of more favorable health behaviors, genetic factors, and
greater family support. However, Vega and Amaro (1994), Scribner (1994) and Clark and
Hofsess (1998) found these positive health behaviors decline with acculturation. As Hispanic
immigrants gradually adopt the attitudes, customs and behaviors in the culture of the Unites

2 For examples,Auster et al. (1969),Grossman (1972),Newhouse andFriedlander (1980),Rosen andTaubman
(1982), Leigh (1983), Berger and Leight (1989), Kenkel (1991), Thornton (2002, 2011) and Tseng and Olsen
(2016).
3 According to MEPS, Hispanics include immigrants from Spanish speaking countries such as Puerto Rico,
Cuba, Dominica, Mexico, Central or South America, Latin American and Latino. Non-Hispanics include
U.S.-born citizens, legal residents and immigrants from Asia, Europe, Africa, and all other parts of the world
except those Spanish speaking countries just described.
4 For example, Hummer et al. (2000), Singh and Siahpush (2002) and Lin et al. (2003).
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States, their alcohol consumption, smoking and other risky behaviors increase, as domortality
rates.

On the other hand, Sorlie et al. (1993) and Shai and Rosenwaike (1987) postulates that
the lower mortality is not caused by genetic factors but rather caused by self-selection into
migration. The health migrant hypothesis suggests that only the healthiest and strongest
Hispanics migrate and they bring with them superior health advantages. Several studies
provide evidence to support this hypothesis. For example, the international data used by
Marmot et al. (1984) indicated immigrants have lower mortality rate comparing with the
residents of their country of origin. US data used by Stephen et al. (1994) showed foreign-
born persons have lower mortality rate than U.S.-born individuals.

A second related hypothesis is the salmon bias hypothesis that suggests that immigrants
tend to return to their birth places to retire or to die. Because foreign deaths are not recorded
in the U.S. vital statistics, as a result, the Hispanic mortality rate is artificially lower. Reichert
andMassey (1979) and Gasso and Rosenzweig (1982) estimated the emigration rates and did
find a large percentage of foreign-born Hispanics return to their home. Abraido-Lanza et al.
(1999) using National Longitudinal Mortality Study data, tested the salmon bias hypothesis.
The results of their study provided evidence against the salmon bias hypothesis. Franzini
et al. (2001) reviewed the published evidence regarding the Hispanic health paradox.5

Our study adds to this literature in severalways. For example, the earlier studies reviewed in
this paper looked at the paradox over shorter periods. For example, using the National Health
Interview Survey both Liao et al. (1998) and Hummer et al. (2000) studied the paradox over
shorter time periods, only the 1986–1990 period for the former and only 1986–1995 for the
latter. Likewise, Singh and Siahpush (2002) used the National Longitudinal Mortality Study
but only included the period 1979–1989. This paper uses the Health and Retirement Study
(HRS) longitudinal panel dataset and utilizes the entirety of the HRS, from 1992 to 2012; thus
allowing us to examine the Hispanic health paradox during a much longer period than usual
in the literature. Another advantage of our study is that our use of the HRS data set allows us
to examine the impact of immigration upon health among older Hispanic immigrants rather
than just prime working age individuals.

Most importantly, earlier studies on the paradox tend to use mortality or morbidity to
measure the health status of the immigrants (e.g., Markides and Coreil 1986; Scribner 1994,
1996). Rather than these gross measures of health, our paper uses two separate measures
of health that more accurately measure a respondent’s health. First, we use a self-reported
health measure included in the HRS as one measure of the respondent’s health. As evidenced
in the literature, self-reported health is subjective and contains some biases (Currie and
Madrian 1999; Anderson and Burkhauser 1985; Dwyer and Mitchell 1999; Datta Gupta
and Larsen 2010; Dowd and Todd 2011). To correct for these biases, we also use the self-
reported health variable to create a latent health index to measure health. As noted above,
the previous literature on the Hispanic health paradox has primarily relied on morbidity or
mortality measures of health. Our use of both of these measures of health is one of the main
contributions of our paper. The main advantage of our use of the latent health index is it
represents an improved measure of health that improves the accuracy of our tests of the
Hispanic health paradox. With the rapid growth in the number of Hispanics in the United
States, this paper should be able to fill the gaps in our understanding of the health status of this
group. Thus, the current research focuses on testing for the existence of the Hispanic health
paradox using a new data set with superior measures of health status. We do not attempt to

5 See Table 16.1—Selected Studies on Hispanic Health outcomes in Franzini et al. (2001).
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test the underlying reasons for the existence of the paradox, primarily due to limitations with
the data set.

In contrast to earlier research (e.g., Sorlie et al. 1993), which found that unlike younger
Hispanics, olderHispanics no longer exhibited better health, in our sample of older individuals
we find strong evidence of the Hispanic health paradox. In fact, we find that while non-
immigrant Hispanics in the sample generally do have relatively poorer health than White
natives, even after controlling for other relevant explanatory variables, the generally older
Hispanic immigrants are found to havemuch better health than themajorityWhite population.

Measuring health

One of the innovations in our testing of the Hispanic health paradox is the use of more precise
measures of health than previous research on the paradox that primarily used mortality or
morbidity measures of health (e.g., Markides and Coreil 1986; Scribner 1994, 1996.) Our
paper relies upon a longitudinal panel dataset for Americans (1992–2012) from the Health
and Retirement Study (HRS) conducted by the Institute for Social Research at the University
of Michigan.6 The HRS has a variety of health measures. These include a subjective general
measure of individual’s self-reported health and relatively more objective measures of health
based on functional limitations or medical diagnosis of chronic illnesses.

Both types of measures of health have some limitations. For example, although self-
reported health has beenwidely used in several studies, it has limitations because themeasure
tends to have random measurement error.7 In the presence of such measurement error, the
regression estimates are likely to be biased.

For example, it has been found that a systematic bias exists in a sample of older individuals
(Anderson and Burkhauser 1985; Dwyer and Mitchell 1999; Datta Gupta and Larsen 2010).
Older individuals often tend to report poorer health status than they actually have because
ill-health is used as a socially acceptable excuse for withdrawal from the labor force rather
than a description of the actual reason; this type of bias is referred to as a justification bias
in the literature. Additionally, there could be reporting differences (heterogeneity) in self-
reported health based on a variety of factors, such as socio-economic status, education and
race/ethnicity. Dowd and Todd (2011) in their study based on individuals over 50 years of
age from HRS suggest Hispanics are more optimistic in rating their health as compared to
Whites. Thus, we must be careful about solely relying on self-reported health to quantify
health disparities in USA. The use of self-reported health that may contain such problems
will lead to an inaccurate estimation of the magnitude of health inequalities.

Using relatively objective health measures may resolve the issue of justification bias and
remains an alternative to using self-reported health. However, these objective measures are
either self-reported or assessed by the interviewer, which implies that they are not superior
indicators of an individual’s health (Bound 1991). Another option used by many researchers
is to choose relatively more objective self-reports about the presence of a disease condition.
However, problems existwith thesemeasures aswell due to problemswith reporting accuracy,
susceptibility to individual rationalization and lack of comparability across individuals. For
example, a study byBaker et al. (2004)matches individuals’ self-reports of disease conditions

6 The HRS (Health and Retirement Study) is sponsored by the National Institute on Aging (grant number
NIA U01AG009740) and is conducted by the University of Michigan. More information is available at: http:
//hrsonline.isr.umich.edu/.
7 Studies like Currie and Madrian (1999), Dwyer and Mitchell (1999), Baker et al. (2004) and Hamaaki and
Noguchi (2009) discuss these issues related to self-reported health.
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to their actual medical records and finds considerable error in these so-called “objective”
self-reports. Moreover, the reporting error may be systematically associated with labor force
participation status and hence also a source of “justification bias”.8

We use the self-reported measure of individual health in our estimates below rather than
using the other supposedly more objective measures of health. However, in order to mitigate
the potential biases associated with our self-reported measure of individual health discussed
above,we also define a latent health stock variable. FollowingBound (1991) and implemented
in Bound and Burkhauser (1999), we estimate a model of self-reported health as a function of
relatively more objectivemeasures of health (self-reportedmeasures of functional limitations
and medically diagnosed chronic conditions) to create a latent health stock.9 We then use the
predicted value for the latent health stock as one of the outcome variables in our regressions
(see Table 6).

We adopt the approach of Jones et al. (2010) and include only the relatively more objective
health indicators and some health related behavior as explanatory variables in the latent health
stock regressions. Table 1 contains the physical and mental health indicators included as
explanatory variables in our model.

Weuse anorderedprobitmodel to estimate self-reported health,where the orderedmeasure
of self-reported health (1=excellent, 2=very good 3=good, 4= fair and 5=poor) is regressed
on our relatively more objective physical and mental health explanatory variables and health
related behavior. The predicted value of the outcome is the latent health stock variable used
in the health production regressions in the main body of the paper. A lower level of health is
measured by a higher value of the latent health stock. Table 2 presents the marginal effects
of the objective health measures for the five different responses (cut points) for self-reported
health. All objective measures have a statistically significant impact on an individual’s self-
report of health but each measure weighs differently across the five response categories.

In Table 2 negative marginal effects indicate that the variable reduces the probability that
respondents reply with the given health status while positive marginal effects indicate the
variable increases the same probability. For example, in column (1) the following factors
decrease the likelihood of the respondent self-reporting his health status as “excellent”:
mobility difficulties, functional limitations, and a number of diagnosed chronic conditions,
depression and a regular habit of smoking. In contrast, higher cognitive scores (ability) and
a regular habit of physical exercise are found to make an individual more likely to report his
health as excellent. Column (5) provides another example where we find positive marginal
effects, which increases the likelihood of self-reporting poor health, if respondents suffer
an objective health problem, have mobility difficulties, functional limitations, etc. We find
a lower likelihood of self-reporting “poor” health, for such factors as cognitive abilities and
physical exercise. Themarginal effects in the remaining columns have similar interpretations.

Note that the predicted values of the ordered probit estimates presented in Table 2 become
our latent health index and is used as one of the measures of health in our empirical estimates
presented below. We discuss the means of both the latent health index and our self-reported
health measure along with our empirical model estimating health in the following section.

8 Individuals who are economically inactive are inclined to under-report their health status retrospectively to
rationalize their status.
9 This approach has been used in studies like Disney et al. (2006) that uses objective health indicators as well
as other personal characteristics and Jones et al. (2010) which uses only the objective health indicators, in
creating the latent health stock.
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Table 1 Health variables included in constructing the latent health index

Variable definitions

Variable Description

Mobility difficulty Whether individual has any difficulty in mobility (=1 if the
individual says Yes and 0 otherwise)

Functional limitation No. of Instrumental Activity of Daily Living (IADL) difficulty
(could take values 0–5)

Health limits work Whether health condition limits work (=1 if the individual says
Yes and 0 otherwise)

BMI Body Mass Index

High BP Whether individual has ever been diagnosed of high blood
pressure by a doctor (=1 if the individual says Yes and 0
otherwise)

Diabetes Whether individual has ever been diagnosed of high blood sugar
by a doctor (=1 if the individual says Yes and 0 otherwise)

Lung disease Whether individual has ever been diagnosed of a lung disease
(except Asthma) by a doctor (=1 if the individual says Yes
and 0 otherwise)

Heart disease Whether individual has ever been diagnosed of heart attack,
coronary heart disease, angina, congestive heart failure, or
other heart problems by a doctor (=1 if the individual says
Yes and 0 otherwise)

Stroke Whether individual has ever been diagnosed stroke or transient
ischemic attack by a doctor (=1 if the individual says Yes and
0 otherwise)

Cancer Whether individual has ever been diagnosed any malignant
tumor or any kind of skin cancer by a doctor (=1 if the
individual says Yes and 0 otherwise)

Arthritis Whether individual has ever been diagnosed of arthritis or
rheumatism by a doctor (=1 if the individual says Yes and 0
otherwise)

No. of chronic conditions No. of medically diagnosed chronic conditions for which
individual has received treatment (may take values 0–7)

Depression CESD score for depression (may take values 0–8)

Cognitive ability Cognitive score (may take values 0–35)

Physical exercise Whether individual engages in regular physical exercise (=1 if
individual exercises at least 3 times a week and 0 otherwise)

Smoking behavior Whether individual has ever smoked (=1 if the individual says
Yes and 0 otherwise)

Drinking behavior Whether individual currently drinks (=1 if the individual says
Yes and 0 otherwise)

(1) Instrumental Activity of Daily Living (IADL) difficulty relates to problems with daily chores like bathing,
eating, getting dressed, getting in or out of bed, and walking across a room
(2) Depression is measured in a scale defined by the Center for Epidemiologic Studies on Depression (CESD).
This CESD score measures the sum of adverse mental health symptoms for the past week, based on if the
respondent felt depressed, felt that everything was an effort, had restless sleep, was not happy, felt lonely, felt
sad, could not get going, and did not enjoy life. A higher score implies worse mental health status
(3) The cognitive score is based immediate and delayed word recall, the serial 7’s test, counting backwards,
naming tasks (e.g., date naming), and vocabulary questions. A lower score implies worse cognitive ability
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Table 2 Ordered probit regression of self-reported health: marginal effects

Variables Self-reported
Health=1
(excellent)

Self-reported
Health=2 (very
good)

Self-reported
Health=3
(good)

Self-reported
Health=4 (fair)

Self-reported
Health=5
(poor)

Mobility
difficulty

−0.0233* −0.0461* 0.0141* 0.0447* 0.0106*
(−54.20) (−56.22) (40.39) (55.92) (47.38)

Functional
limitation

−0.00838* −0.0166* 0.00507* 0.0160* 0.00382*
(−12.92) (−12.99) (12.79) (12.93) (12.87)

Health limits
work

−0.0528* −0.120* 0.0176* 0.121* 0.0349*
(−61.22) (−59.22) (26.99) (56.70) (42.59)

BMI −0.000449* −0.000887* 0.000272* 0.000860* 0.000205*

(−5.749) (−5.748) (5.715) (5.752) (5.731)

High BP −0.0177* −0.0347* 0.0107* 0.0337* 0.00801*

(−10.84) (−10.94) (10.63) (10.95) (10.79)

Diabetes −0.0293* −0.0665* 0.0115* 0.0662* 0.0182*

(−21.67) (−19.10) (29.68) (18.60) (15.89)

Lung disease −0.0279* −0.0656* 0.00925* 0.0656* 0.0186*

(−18.84) (−15.96) (24.89) (15.42) (12.92)

Heart disease −0.0293* −0.0645* 0.0130* 0.0638* 0.0170*

(−21.18) (−19.27) (27.16) (18.88) (16.51)

Stroke −0.00441+ −0.00896+ 0.00253+ 0.00871+ 0.00212+

(−2.225) (−2.168) (2.360) (2.159) (2.109)

Arthritis −0.00891* −0.0175* 0.00545* 0.0169* 0.00401*

(−5.430) (−5.468) (5.349) (5.476) (5.473)

Cancer −0.0139* −0.0296* 0.00711* 0.0290* 0.00739*

(−8.887) (−8.277) (11.02) (8.178) (7.617)

No. of chronic
conditions

−0.00804* −0.0159* 0.00486* 0.0154* 0.00366*
(−5.985) (−5.989) (5.961) (5.986) (5.976)

Depression −0.0174* −0.0344* 0.0105* 0.0334* 0.00794*

(−65.24) (−69.04) (44.66) (68.22) (54.13)

Cognitive
ability

0.00357* 0.00705* −0.00216* −0.00683* −0.00163*
(41.36) (42.07) (−33.83) (−42.25) (−37.72)

Physical
exercise

0.0173* 0.0319* −0.0117* −0.0306* −0.00690*

(14.98) (16.12) (−13.53) (−16.28) (−16.76)

Smoking
behavior

−0.00968* −0.0189* 0.00597* 0.0183* 0.00432*

(−11.47) (−11.63) (11.10) (11.65) (11.61)

Drinking
behavior

0.0197* 0.0388* −0.0119* −0.0376* −0.00899*

(23.13) (23.40) (−21.68) (−23.39) (−22.38)

No. of
observations

115,604 115,604 115,604 115,604 115,604

Marginal effects; t statistics in parentheses
Statistical significance is indicated by: +p <0.05; *p <0.01
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Data and empirical model

As noted above, the analysis presented in this paper exploits a longitudinal panel dataset
for Americans (1992–2012) from the Health and Retirement Study (HRS) conducted by
the Institute for Social Research at the University of Michigan. The HRS is an ongoing
longitudinal survey, which began in 1992, and is conducted in biennial waves. Prior to 1998,
the main HRS cohort included individuals born between 1931 and 1941, and another distinct
cohort, the Study of Assets and Health Dynamics among the Oldest Old (AHEAD), included
individuals born before 1924. Since 1998, the data for these two cohorts is collected jointly,
and the sample frame has been expanded to include cohorts born between 1924 and 1930
and those born between 1942 and 1947. The HRS is administered for the specific purpose of
studying life-cycle changes in health and economic resources. This data is especially suited
for our research because it has detailed information on various subjective and objective health
outcomes for individuals. Moreover, it also includes a wide range of demographic and family
related information crucial for our analysis (given in Table 3). The overall sample of 11waves
consists of 31,746 individuals accounting for 163,810 person wave observations.

The main purpose of the paper is to estimate whether the Hispanic health paradox—that
Hispanics, especially recent immigrants, tend to have better health than normalU.S. residents,
controlling for relevant variables—remains present in the elderly population.

Table 3 presents variable definitions from the HRS data set we use while Table 4 presents
variablemeans for the full sample and four other subsamples ofHispanics andNon-Hispanics.
As noted above, we use two measures of health in our health production function models:
(1) self-reported poor health, which equals 1 if respondents report poor health; 0 otherwise
and (2) latent health. Both of these variables are constructed from the same underlying self-
reported health variable, which lies on a 5 point Likert scale (1=excellent health, 2=very
good health, 3=good health, 4= fair health, and 5=poor health.) The Latent Health variable
contains predicted values from the ordered probit regressing the underlying 5 point Likert
scale variable upon a variety of relatively objective measures of the respondent’s health
presented in Section II above.

Our basic health production function regression is based upon Eq. 1:

Health � β0 + β1Demo + β2Family + β3Job + β4Health Care + ε (1)

where Demo refers to respondents’ demographic variables, Family refers to family structure
variables, Job refers towork history variables, andHealth Care refers to health care utilization
variables (i.e., health care inputs).

Table 4 illustrates that Hispanics in the data set tend to have poorer health than do the
remainder of the respondents in the survey. For example, 12% of Hispanics self-report poor
health as opposed to only 7.2% of the non-Hispanic sample. Likewise, with respect to the
Latent Health stock variable, where lower numbers represent better health, Hispanics average
0.52 while non-Hispanics average 0.33. It is important to note that even though Hispanics
have worse health, Hispanic immigrants have better health than Hispanic natives for both
measures of health. Note that more than half of Hispanics in the sample are immigrants
whereas only 6% of non-Hispanics are immigrants. Notice also that Hispanic Immigrants
report better health than Hispanic Non-Immigrants; this is true both with respect to the Poor
Health variable and the Latent Health variable.10

10 Unfortunately, the HRS does not distinguish between documented and undocumented immigrants. Hence,
we cannot test whether differences exist as they might between these two groups of Hispanic immigrants.
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Table 3 Variable definitions

Variable Description

Health ouctomes

Poor health Self-reported health (=1 if the individual reports his/her health
status as poor and 0 otherwise)

Latent health Latent health stock

Demographics

Age Age of the individual (rounded to the nearest integer)

Education Years of schooling of the individual

Female Gender of the individual (=1 for females and 0 otherwise)

Married Marital status of the individual (=1 if the individual is currently
married)

Length of current marriage Length of current marriage

Household residents No. of household residents

Children No. of children of the individual

Occupation Last reported occupation of the individual (takes values 1–17 based
on occupation categories given in Census 2001)

Physical Whether job requires physical activity (=1 if job involves physical
activity and 0 otherwise)

Stress Whether job involves stress (=1 if job is stressful and 0 otherwise)

Tenure Tenure of last reported occupation

Household Income Household income (includes income of the individual and spouse)

Health Insurance Health insurance status of the individual (=1 if individual does not
have any form of health insurance and 0 otherwise)

Hispanic Race of the individual (=1 if individual is Hispanic and 0 otherwise)

Black Race of the individual (=1 if individual is African-American but
not Hispanic and 0 otherwise)

Other Race of the individual (=1 if individual is not Hispanic, Black or
White/Caucasian and 0 otherwise)

Immigrant Whether individual is native (=1 if individual was born outside
USA and 0 otherwise)

Year Year of survey

Census division Nine census divisions

Health care utlization variables

Drugs Prescription drugs usage (=1 if individual takes prescription
medication and 0 otherwise)

Dentist Dentist office visits (=1 if individual has visited a dentist and 0
otherwise)

Hospital visits Number of nights spent at hospital

Doctor visits Number of office visits

Out of pocket Out of Pocket Medical Expenses

Family characteristics

Mother living Whether individual’s mother is alive (=1 if mother is still living and
0 otherwise)

Father living Whether individual’s father is alive (=1 if father is still living and 0
otherwise)

Mother’s age Age of individual’s mother
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Table 3 continued

Variable Description

Father’s age Age of individual’s father

Mother’s education Years of schooling for individual’s mother

Father’s education Years of schooling for individual’s father

Spouse’s health Self-reported health of spouse (=1 if the individual is married and
spouse reports his/her health status as poor and 0 otherwise)

Compared to Non-Hispanics, Hispanics in the sample tend to be younger (average age
of 64 as opposed to 67), less likely to be married, live in larger households, and have more
children. With respect to job characteristics, Hispanics tend to be in occupations with more
physical requirements, less stress, have lower levels of job tenure, much lower levels of
education (on average only have finished 9th grade), and have 44% lower household income
as compared to non-Hispanics.

Even more relevant to the current paper, Hispanics are less likely to have health insurance
and, as a result, also tend to consume health care inputs at lower rates than Non-Hispanics;
this is true for all four measures of health care inputs included in Table 4, dentist and doctors’
office visits, prescription drug usage, and hospital visits. Likewise, Hispanics have lower
levels of out of pocket medical expenditures. Unsurprisingly, Hispanic Immigrants are even
less likely to have health insurance than Hispanic Non-Immigrants and tend to utilize health
care at even lower rates with even lower out of pocket medical expenditures. Notice that in
general, these differences between Hispanics and Non-Hispanics in the explanatory variables
in our health production function regressions do tend to confirm that Hispanics are expected
to have lower health. In fact, given that Hispanics tend to have lower levels of inputs that tend
to produce better health, it is not terribly surprising that they also tend to have poorer health.

The real question, though, is whether the Hispanic health paradox is still present in our
sample of older survey respondents. That is, do Hispanic immigrants also tend to have poorer
health even after controlling for these health care inputs? The data in Table 4 indicates that
Hispanic immigrants do tend to have better health as compared to Hispanic natives. That
yields some evidence of the Hispanic health paradox but to more completely test whether
it exists for older Hispanics in the U.S. we must also see if that improvement remains for
Hispanic immigrants after controlling for other relevant health inputs.

Empirical results

Tables 5 and 6 present regression estimates of the health production function presented
above in Eq. 1. Table 5 contains probit regression results where the dependent variable is
Poor Health and shows the marginal effects of the regression results evaluated at explanatory
variable means for three different models. All three of these models include occupation
dummy variables as explanatory variables but for simplicity these results are not presented
in Table 5. We begin with a simpler regression equation in Model 1, which includes all
of the basic elements first presented in Eq. 1; demographic variables, family variables, job
characteristics, and health care inputs.Model 2 addsmore detail about the individual’s family,
mostly focusing on variables relating to the mother and father, but including one measure
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Table 4 Variable means

Variable Full sample Hispanics only Non-Hispanics
only

Hispanic
immigrants

Hispanic
non-immigrants

Poor health 0.076 0.12 0.07 0.116 0.126

Latent health 0.345 0.52 0.33 0.501 0.543

Age 66.523 63.89 66.77 63.677 64.152

Education 12.355 8.98 12.67 8.009 10.193

Female 0.598 0.61 0.60 0.622 0.605

Married 0.637 0.63 0.64 0.643 0.622

Length of
current
marriage

34.938 33.15 35.11 32.671 33.771

Household
residents

2.243 2.95 2.18 3.139 2.714

Children 3.204 3.92 3.14 3.906 3.941

Occupation 6.291 8.75 6.08 9.384 8.021

Physical 0.136 0.18 0.13 0.183 0.169

Stress 0.213 0.20 0.21 0.202 0.194

Tenure 18.971 14.08 19.39 12.288 16.228

Household
Income

56,312 32,585 58,531 29,082 36,995

Health
insurance

0.067 0.21 0.05 0.256 0.145

Out of pocket 2633 2049 2688 1963 2156

Hispanic 0.086 1.00 0.00 1.000 1.000

Black 0.142 0.00 0.16 0.000 0.000

Other 0.021 0.00 0.02 0.000 0.000

Immigrant 0.098 0.56 0.06 1.000 0.000

Dentist 0.625 0.49 0.64 0.497 0.470

Drugs 0.768 0.70 0.77 0.683 0.724

Hospital visits 2.021 1.86 2.04 1.637 2.151

Doctor visits 9.360 8.92 9.40 8.857 9.008

Mother living 0.22 0.26 0.22 0.258 0.266

Father Living 0.09 0.13 0.09 0.132 0.125

Mother’s age 75.13 72.86 75.34 72.26 73.631

Father’s age 71.33 71.94 71.27 71.65 72.311

Mother’s
education

9.41 5.55 9.76 5.07 6.14

Father’s
education

9.13 5.85 9.42 5.68 6.07

Spouse’s health 0.05 0.07 0.04 0.07 0.07

Number of
observations

163,810 14,010 149,800 7807 6203

The difference in means between Hispanic and Non-Hispanic samples are statistically significant for all
samples
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of spousal health. Finally, Model 3 adds both year and Census Division fixed effects as
additional controls.

In general, the results presented in Table 5 are remarkably consistent across all three
models. Recall that the dependent variable in Table 5 is poor health; as a result, positive
marginal effects inTable 5mean that that variablemakes healthworsewhile negativemarginal
effects indicates that the variable improves health. For example, both higher age and education
levels tend to improve health although at a declining rate (for age). Both women and married
individuals tend to have better health (consistent with the literature, e.g., Tseng and Olsen
2016). In addition, as the length of the marriage increases so does the positive impact on
health. In contrast, as the number of residents in the household increase, controlling for
marital status, health tends to worsen.

Notice all four of the job related variables tend to be associated with better health (again,
lower probabilities that the individual reports poor health); this is true of the physical nature
of the job, the level of stress on the job, job tenure, and household income. Unsurprisingly,
lack of health insurance is associated with lower levels of health. More dentist visits are
associated with better health while use of prescription drugs, and more hospital visits and
more doctor visits are associated with lower levels of health, while poor health by their
spouse’s is associated with poor health by the individual. Of the variables associated with the
individual’s parents, only their parents’ education levels are statistically significant; higher
levels of parents’ education positively impact health.

More importantly, notice first that the impact of being Hispanic upon health, after con-
trolling for all other variables, is statistically insignificant; this is true in all three models.
The impact of being an immigrant alone also has no statistically significant impact on health
in all three models. However, in all three models Hispanics who are also immigrants report
better health. Not only are these results statistically significant but they are also objectively
large, varying from 37.9 to 41.2% depending upon the model. That is, at the variable means
and controlling for other relevant variables, Hispanic Immigrants are approximately 40% less
likely to report poor levels of health. That this result is present and statistically significant in
all three models from the simplest model to the most complex model, strongly supports the
Hispanic health paradox for our sample of older U.S. residents.

Table 6 provides additional estimates of the health production function from Eq. 1, now
using latent health as the dependent variable. The latent health variable measures predicted
values fromanorderedprobit procedure regressing the underlying5pointLikert scale variable
(1=excellent health, 2=very good health, 3=good health, 4= fair health, and 5=poor health)
upon a variety of objective measures of the respondent’s health (see Section II above for
more details). Lower numbers here represent better health; that is, the results in Table 6 are
interpreted the same as those in Table 5—positive estimated coefficients indicate the variable
has a negative impact on health while negative estimated coefficients imply a positive impact
on health.

Table 6 also contains three different models representing the same regression equations; a
basic regression that includes demographic, job related, family related, and health care input
variables (Model 1), thenModel 2 adds additional family variables including ones measuring
the individual’s parent’s education, age, andwhether the parents are living and spousal health.
Finally, Model 3 adds wave (year) and census division fixed effects as additional controls for
unobserved heterogeneity.

In general, the results from Table 6 simply confirm the results that were presented in
Table 5. As age and education increase, health improves although at a decreasing rate.Women
tend to have better health than men as do married individuals. All four job characteristics
again tend to improve health, physical jobs, stressed jobs, tenure, and income. The health
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Table 5 Probit regressions of poor health

Marginal effects

Model 1 Model 2 Model 3

Hispanic 0.0137 −0.0908 −0.135

(0.0977) (0.117) (0.123)

Black −0.0591 −0.0601 −0.0925

(0.0639) (0.0796) (0.0807)

Other 0.304** 0.336** 0.316*

(0.134) (0.164) (0.166)

Immigrant −0.0735 −0.154 −0.112

(0.0971) (0.115) (0.116)

Hispanic*immigrant −0.402** −0.379** −0.412**

(0.160) (0.190) (0.192)

Age −0.131*** −0.120*** −0.118***

(0.0192) (0.0230) (0.0232)

Age squared 0.00102*** 0.000982*** 0.000949***

(0.000141) (0.000168) (0.000169)

Education −0.119*** −0.103*** −0.0969***

(0.0277) (0.0340) (0.0342)

Education squared 0.00129 0.00104 0.000720

(0.00130) (0.00154) (0.00155)

Female −0.313*** −0.302*** −0.312***

(0.0510) (0.0585) (0.0589)

Married −0.453*** −0.567*** −0.575***

(0.0906) (0.108) (0.109)

Length of current
marriage

−0.00397*** −0.00344* −0.00318*

(0.00153) (0.00182) (0.00183)

Household residents 0.0453*** 0.0461*** 0.0478***

(0.0150) (0.0173) (0.0175)

Children 0.00360 0.00385 0.00589

(0.00928) (0.0111) (0.0112)

Physical −0.0504 −0.504*** −0.512***

(0.0653) (0.0666) (0.0668)

Stress 0.287*** −0.351*** −0.356***

(0.0641) (0.0564) (0.0565)

Tenure −0.0157*** −0.0173*** −0.0166***

(0.00199) (0.00231) (0.00233)

Household income −2.58e−06*** −3.21e−06*** −3.27e−06***

(3.91e−07) (4.42e−07) (4.48e−07)

Health insurance 0.354*** 0.301*** 0.294***

(0.0597) (0.0686) (0.0688)

Dentist −0.269*** −0.288*** −0.279***

(0.0318) (0.0367) (0.0370)
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Table 5 continued

Marginal effects

Model 1 Model 2 Model 3

Drugs 0.985*** 1.048*** 1.044***

(0.0575) (0.0654) (0.0658)

Hospital visits 0.0173*** 0.0202*** 0.0202***

(0.00114) (0.00134) (0.00135)

Doctor visits 0.00767*** 0.00884*** 0.00883***

(0.000473) (0.000548) (0.000551)

Mother living 0.0772 0.0711

(0.0540) (0.0542)

Father living 0.0205 0.0167

(0.0764) (0.0766)

Father’s age −0.00230 −0.00242

(0.00172) (0.00173)

Mother’s age −0.00268 −0.00277

(0.00171) (0.00172)

Mother’s education −0.0239** −0.0252***

(0.00934) (0.00942)

Father’s education −0.0152* −0.0130

(0.00828) (0.00831)

Spouse’s health 0.450*** 0.433***

(0.0532) (0.0534)

Occupation dummies Yes Yes Yes

Year fixed effects No No Yes

Census division fixed
effects

No No Yes

Number of observations 70,412 58,859 58,838

Number of individuals 14,094 11,546 11,545

Regression ChiSquared 2863.66 2450.23 2435.89

Marginal effects; standard errors in parentheses
Statistical Significance is indicated by: ***p <0.01; **p <0.05; *p <0.1

inputs are all found to have the same impacts in Table 6 as were found in Table 5; more dental
visits improve health while increased doctor and hospital visits are associated with poorer
health as is more use of prescription drugs. These results are consistent with most dental
visits being preventative while most other health care usage occurring from health shocks.

The dependent variable here is a predicted value regressing self-reported health on objec-
tive measures of health. That is, Latent Health is an attempt to remove the biases in the
self-reported health measure used in Table 5 in order to make the measure of health more
accurate and objective. We would expect, therefore, to see some impact of a reduction in
measurement bias in the health status variable. In fact, we do find two main differences that
exist between the results in Table 6 and those we examined in Table 5.

First, in Table 6 we tend to see a larger impact on individual’s health based upon the addi-
tional extended family variables. For example, in Table 5 only parents’ education levels and
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Table 6 OLS regressions of latent health

Model 1 Model 2 Model 3

Hispanic 0.0803*** 0.0948*** 0.0202

(0.0276) (0.0320) (0.0327)

Black 0.193*** 0.186*** 0.148***

(0.0172) (0.0208) (0.0208)

Other 0.145*** 0.150*** 0.0927**

(0.0370) (0.0432) (0.0431)

Immigrant −0.100*** −0.112*** −0.0957***

(0.0240) (0.0268) (0.0267)

Hispanic *immigrant −0.0814* −0.0975* −0.144***

(0.0437) (0.0501) (0.0499)

Age −0.0849*** −0.0722*** −0.0601***

(0.00370) (0.00428) (0.00435)

Age squared 0.000860*** 0.000790*** 0.000603***

(2.67e−05) (3.07e−05) (3.20e−05)

Education −0.0260*** −0.0345*** −0.0376***

(0.00830) (0.00992) (0.00987)

Education squared −0.000760** −0.000240 −0.000312

(0.000362) (0.000420) (0.000417)

Female −0.0382*** −0.0293** −0.0611***

(0.0127) (0.0141) (0.0140)

Married −0.219*** −0.251*** −0.247***

(0.0250) (0.0287) (0.0284)

Length of current
marriage

0.000241 −0.000163 −0.000278

(0.000384) (0.000435) (0.000433)

Household residents 0.0227*** 0.0232*** 0.0207***

(0.00341) (0.00382) (0.00379)

Children 0.00388 0.00243 0.00570**

(0.00245) (0.00281) (0.00279)

Physical −0.0255** −0.110*** −0.113***

(0.0100) (0.0101) (0.00999)

Stress 0.0478*** −0.0531*** −0.0475***

(0.00935) (0.00886) (0.00877)

Tenure −0.00744*** −0.00777*** −0.00653***

(0.000482) (0.000537) (0.000536)

Household income −8.71e−08*** −1.22e−07*** −1.77e−07***

(3.03e−08) (3.18e−08) (3.16e−08)

Health insurance 0.0385** 0.0305 0.0295

(0.0171) (0.0192) (0.0191)

Dentist −0.0761*** −0.0814*** −0.0764***

(0.00659) (0.00730) (0.00724)

Drugs 0.268*** 0.257*** 0.235***

(0.00755) (0.00819) (0.00816)
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Table 6 continued

Model 1 Model 2 Model 3

Hospital visits 0.0101*** 0.0116*** 0.0116***

(0.000329) (0.000385) (0.000381)

Doctor visits 0.00393*** 0.00429*** 0.00421***

(0.000143) (0.000159) (0.000158)

Mother living −0.0262*** −0.0207**

(0.0101) (0.0100)

Father living −0.0160 −0.0257*

(0.0144) (0.0143)

Father’s age −0.00171*** −0.00197***

(0.000423) (0.000419)

Mother’s age −0.00189*** −0.00242***

(0.000426) (0.000422)

Mother’s education −0.00339 −0.00981***

(0.00234) (0.00233)

Father’s education −0.00334 −0.00547***

(0.00206) (0.00204)

Spouse’s health 0.106*** 0.101***

(0.0119) (0.0118)

Intercept 2.280*** 2.330*** 2.412***

(0.138) (0.163) (0.187)

Occupation dummies Yes Yes Yes

Year fixed effects No No Yes

Census division fixed
effects

No No Yes

Number of observations 42,062 34,943 34,931

Number of individuals 13,212 10,826 10,824

Regression ChiSquared 22,587*** 17,977*** 19,165***

Standard errors in parentheses
Statistical Significance is indicated by: ***p <0.01, **p<0.05, *p <0.1

spousal health had a statistically significant impact on self-reported health; higher levels of
parents’ education were found to improve health while poor spousal health is also associated
with poor individual health. These results are still present in Table 6 but the other variables
associated with parents, previously statistically insignificant, are nowmostly found to be sig-
nificant. For example, if the individual’s parents are living an individual’s health improves.
As their parents are older, health again improves for individuals. Thus, the general lack of an
impact of parents’ health on their children’s health found in Table 5 is primarily a result of the
biases inherent in the self-reported health measure modeled in Table 5’s probit regressions.
Using latent health to reduce bias in Table 6 we then find that parents’ characteristics have a
generally positive and robust impact on their children’s health.

Second, and more relevant to the main purpose of the paper, in both Tables 5 and 6, the
comparison racial group isWhites. In Table 5, neither of the remaining racial groups, Hispan-
ics, Blacks, or Other (which would include Asians among others) had statistically different
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health than Whites. Only Hispanic Immigrants had health different from Whites, control-
ling for other characteristics, and consistent with the Hispanic Health paradox, Hispanic
Immigrants health was better than the comparison white group.

However, in Table 6 after correcting for biases in the self-reported health variable, all of
the minority racial groups—Hispanics, Blacks, and Others—have poorer health than Whites
and these differences are statistically significant. Similar to the impact of parents on their
children’s health, the lack of a racial impact in Table 5 is an apparent result of the biases
present in the self-reported health variable Poor Health.

Although the impact of being an Immigrant alone was statistically insignificant in Table 5,
in Table 6 immigrants in general have approximately 10% better health than the compari-
son group, Whites. More importantly, even though Hispanics in general are found to have
significantly worse health than Whites in Table 6, Hispanic Immigrants are again found to
have better health overall than whites, or any other immigrants controlling for other relevant
variables. This is true in all 3 models in Table 6, where in general the positive impact on
health of being a Hispanic Immigrant is approximately twice as big as the negative impact
on health of simply being Hispanic.11 Hence, even after correcting for the biases inherent in
the self-reported health used in Table 5, we still find strong evidence of the Hispanic health
paradox in our sample of older individuals.

Conclusions

Even though Hispanics, especially recent immigrants, tend to be of lower socioeconomic
class, with lower levels of human capital such as education and job tenure, it has commonly
been found that they have better health than would commonly be predicted for such individu-
als. In fact, even though recent Hispanic immigrants have even lower levels of such variables,
again indicating lower socioeconomic status, they have still been found to have better health
than expected (e.g., Markides and Coreil 1986; Sorlie et al. 1993; Liao et al. 1998). Earlier
researchers postulate that such a finding results from factors inherent to the individual such as
more favorable health behaviors, genetic factors, or improved family support (Markides and
Coreil 1986; Scribner 1994, 1996). Some have found that as Hispanics acculturate into their
new country, these positive health behaviors decline (e.g., Vega and Amaro 1994; Scribner
1994; and Clark and Hofsess 1998) and their health begins to decline as well. Alternatively,
others hypothesize that the Hispanic health paradox is actually a result of self-selection into
immigration, with healthier individuals more likely to immigrate (e.g., Marmot et al. 1984;
Stephen, et al. 1994) or with older immigrants tending to return to their country of origin
before retiring or dying (Reichert and Massey 1979; Gasso and Rosenzweig 1982).

We use a sample of only older individuals from the Health and Retirement Study (HRS)
whose age averages more than 66 years in the sample we use in this paper. Both the longitu-
dinal nature of the data set and the fact that we use only older individuals, means that we have
a more complete test of the Hispanic health paradox than earlier research. More importantly,
rather than measuring health by mortality or morbidity, our research uses two more accurate
measures of health, a self-reported health measure and a latent health index constructed from
the self-reported health measure (see Section II.) Using these better measures of health allow
us to more accurately test the Hispanic health paradox.

11 This includes the impact of both being an immigrant, which as noted in the text, is an approximate 10%
improvement in health, and the impact of being an Hispanic immigrant separately, which varies from 8.14%
up to 14.4%.
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Controlling for other relevant characteristics and using our more accurate measures of
health, we find both that Hispanic non-immigrants, as compared to nativeWhites, actually do
haveworse healthwhile Hispanic immigrants, whomake upmore than half of all Hispanics in
our sample, actually havemuch better health than other racial groups in the sample, including
Whites. Obviously, our results lend crucial evidence of the Hispanic health paradox. That
is, our results tend to suggest that Hispanics enter the U.S. with more healthy behaviors,
genetics, or more family support. Interestingly, our sample shows evidence of the latter with
Hispanics tending to reside in families with both more children and more adults than non-
Hispanics, 35 and 25% more, respectively (see Table 4). Of course, we cannot directly test
hypotheses on individuals who have returned to their country of origin as our data only tracks
individuals currently in the U.S.
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