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Abstract

Objectives We examined the effects of duration of resi-

dence and age at immigration on mortality among US-born

and foreign-born Hispanics aged 25 and older.

Methods We analyzed the National Health Interview

Survey-National Death Index linked files from 1997–2009

with mortality follow-up through 2011. We used Cox

proportional hazard models to examine the effects of du-

ration of US residence and age at immigration on mortality

for US-born and foreign-born Hispanics, controlling for

various demographic, socioeconomic and health factors.

Age at immigration included 4 age groups: \18, 18–24,

25–34, and 35? years. Duration of residence was 0–15 and

[15 years.

Results We observed a mortality advantage among His-

panic immigrants compared to US-born Hispanics only for

those who had come to the US after age 24 regardless of

how long they had lived in the US. Hispanics who immi-

grated as youths (\18) did not differ from US-born

Hispanics on mortality despite duration of residence.

Conclusions Findings suggest that age at immigration,

rather than duration of residence, drives differences in

mortality between Hispanic immigrants and the US-born

Hispanic population.

Keywords Immigration � Age at immigration �
Mortality � Health behaviors � Hispanics � Acculturation

Introduction

The negative relationship between socioeconomic status

and adult mortality and health status has long been con-

sidered a ‘‘social fact’’ in the USA (Montez et al. 2011;

NCHS 2012). The health and mortality experience of

Hispanics in the USA, however, seems to belie this ‘‘fact’’.

Epidemiologic research found that Hispanics generally

experienced lower mortality and disease prevalence rates

than non-Hispanic (NH) whites and NH blacks. This ad-

vantage was referred to as a paradox (Markides and Coreil

1986; Sorlie et al. 1993; Liao et al. 1998) in that Hispanics

in general exhibited lower levels of education, higher

poverty rates and lower health insurance coverage than NH

whites and NH blacks, factors usually associated with poor

health and mortality outcomes. Some researchers con-

cluded that the Hispanic advantage in health and mortality

was due to selective migration or the healthy immigrant

effect, that those who immigrate are healthier than those

who do not (Palloni and Ewbank 2004; Markides and

Eschbach 2005).

Alternative explanations of the Hispanic mortality ad-

vantage focused on methodological issues such as the

underreporting of Hispanic mortality in death records and

the salmon bias theory which posits that many immigrant

deaths are not reported in US vital records because many

immigrants return to their home countries to die (Palloni

and Arias 2004; Smith and Bradshaw 2006). Subsequent

research (Arias et al. 2010) found that only about 5 % of

Hispanic mortality is underreported on US death certifi-

cates. Turra and Elo (2008) used Social Security data to
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compare mortality among older Hispanics who died in the

USA to those whose deaths occurred outside of the USA,

concluding that although there is evidence of the salmon

bias, the effect was too small to fully explain the mortality

advantage of Hispanics.

Other research examined differences in health and mor-

tality among US-born and foreign-born Hispanics and by

duration of residence in the USA (Cho et al. 2004; Borrell and

Crawford 2009; Koya and Egede 2007; Eschbach et al. 2007;

Markides and Eschbach 2011). Findings that immigrants

often have better health outcomes and favorable mortality

than US-born NH whites and US-born Hispanics support both

the healthy immigrant hypothesis and the cultural buffering

theory that immigrant cultural norms and values delay the

adoption of unhealthy behaviors found in the USA, such as

smoking, alcohol use, unhealthy eating habits and exposure to

stressors (Wilkinson et al. 2005; Kaestner et al. 2009). The

buffering effects of culture were found to decrease with du-

ration of residence and were not found among US-born

Hispanics. For example, subsequent research documented

increased body mass index (BMI) among immigrant sub-

groups after 10 years in the USA (Goel et al. 2004); lower

allostatic load among recent immigrant Mexicans compared

to US-born Mexican Americans (Peek et al. 2010); increased

prevalence of diabetes by length of residence (Oza-Frank

et al. 2011); and a reduced advantage for self-reported health,

activity limitations and bed days among longer term immi-

grants (Cho et al. 2004).

While longer residence in the USA reduces the initial

advantage of Hispanic immigrants, age at immigration has

also been found to affect the adoption of unhealthy risk

behaviors and the prevalence of chronic conditions

(Roshania et al. 2008; Oza-Frank and Venkat Narayan

2009; Li and Wen 2013). That is, those who immigrate to

the USA at younger ages are more negatively ‘‘accultur-

ated’’ than those who immigrate at older ages regardless of

duration of residence in the USA.

We examine mortality, looking at the effects of nativity,

duration of residence and age at immigration among His-

panics. We draw upon Rumbaut’s (2004) typology of life

stages to construct our age at immigration categories. In

Rumbaut’s conceptualization, the life stage at which im-

migration occurs substantially affects both the pace and the

degree of acculturation among immigrants thus those who

arrive at younger ages should be differentiated from those

who arrive at older ages. A small subset of prior research

has focused on the combined effects of age at immigration

and duration of residence on health behaviors and out-

comes such as obesity (Roshania et al. 2008; Oza-Frank

and Venkat Narayan 2009); smoking and substance use

(Wilkinson et al. 2005; Li and Wen 2013) but the com-

bined effects of these variables on mortality have not been

examined.

We analyze the mortality experience of Hispanic im-

migrants by age at immigration and duration of residence

comparing them to Hispanics born in the USA who would

be most exposed to ‘‘negative acculturation factors’’ and

expected to exhibit poorer health and mortality than for-

eign-born Hispanics. Examination of mortality highlights

unique patterns in the Hispanic population and identifies

factors that affect the health and well-being of the Hispanic

population.

Methods

Data

This study uses the 1997–2009 National Health Interview

Survey (NHIS) restricted-use data linked to death certificate

records from the National Death Index (NDI) produced by

the National Center for Health Statistics (NCHS). The

NHIS, a cross-sectional household interview survey, has

been conducted continuously since 1957; its main objective

is to monitor the health of the US population on a broad

range of health topics. The sampling plan follows a multi-

stage area probability design that provides a representative

sampling of households and non-institutional group quarters.

African-Americans, Hispanics, Asians and people over age

65 are oversampled. Face-to-face household interviews are

conducted. Final response rates for the years 1997–2009

ranged from 63 to 80 % (NCHS 2010).

The NHIS-NDI-linked mortality files link NHIS par-

ticipants from 1986 to 2009 to death certificate records

from the NDI and provide mortality follow-up data from

the date of NHIS interview through December 31, 2011. To

link NHIS participants with NDI records, NCHS used a

probabilistic matching algorithm based on social security

number; first name, middle initial and last name; month,

day and year of birth; gender; father’s surname, state of

birth; race; state of residence and marital status (NCHS

2013). Overall linkage rates varied from 86 to 92 % over

the study years.

Because race/ethnicity is self-reported by an NHIS re-

spondent, ethnic misclassification is not a problem with the

NHIS-NDI-linked mortality files. However, other data is-

sues could affect analyses based on these files. Hispanic

mortality may still be somewhat underestimated because of

the salmon bias. Lariscy (2011) identified problems with

the quality of record linkages between the NHIS and

mortality files, particularly for the Hispanic and Hispanic

foreign-born population, leading to biased mortality esti-

mates. Because education is included in the analyses, the

study sample is further restricted to those aged 25 and over

as some younger adults have not finished their educational

careers.
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Analyses

The outcome of interest is death by December 31, 2011.

Duration of follow-up was calculated using day, month and

year of NHIS interview and of death. The primary predictor

variable describes individuals’ immigration status. Immi-

grant Hispanics are described in two ways: (1) age at

immigration, and (2) duration of residence in the USA. Age

at immigration (AI) is divided into four categories: age

0–17 (youth), age 18–24 (transition to adulthood), age

25–34 (young adulthood) and age 35? (older adulthood).

Duration of residence (DOR) consists of two categories:

0–15 years (recent immigrants) and[15 years (long-term

immigrants). When these two variables are combined,

immigrants fall into one of eight groups. US-born His-

panics serve as the reference category. By definition, they

have the most exposure to the USA. Because island-born

Puerto Ricans face adjustment and acculturation issues

when moving to the US mainland, they are combined with

immigrants.

The demographic control variables are age (at interview),

sex, Hispanic national origin and marital status. Age is

highly and positively correlated with the risk of death; males

have higher death rates than females. Being married is often

associated with better health and well-being so those who

are currently married are compared to all others (widowed,

separated/divorced, never married). Because health out-

comes, including mortality, vary by Hispanic national origin

group, we control for Hispanic subgroup: Mexican, Puerto

Rican, Cuban and Other (Murphy et al. 2013).

People of higher socioeconomic status (SES) also have

lower odds of dying than disadvantaged individuals. The

SES control variables included are: education, poverty

status, and employment status. Education is categorized as:

less than high school, high school diploma or equivalent,

some college and college degree or more. Poverty status is

based on household income; the four categories are:\100,

100–199, 200–399 and C400 % of the federal poverty level

(FPL). Respondents are categorized as working full-time

versus other statuses. Behaviors that affect health are re-

lated to their odds of death. The health-related behaviors

included in the analyses are smoking status (current, for-

mer, never); current heavy drinker (7? drinks per week for

women, 14? for men); Body Mass Index (BMI) status

[underweight (BMI\ 18.5), healthy weight (BMI

18.5–24.9), overweight (BMI 25.0–29.9), obese

(BMI[ 29.9)]; and physical activity (none, activity that

does not meet 2008 federal guidelines recommending at

least 75 min of vigorous activity or 150 min of moderate

activity weekly (US HHS 2008), and physical activity that

meets these guidelines).The final control variable describes

whether persons had any of a list of chronic conditions

(ever had a stroke, cancer, heart disease or diabetes).

Descriptive analyses test for differences in the percent-

age of Hispanics that die between immigrants and the US-

born, and within the immigrant sample across DOR and AI

categories. Control variables are also compared across the

immigration categories.

Multivariate Cox proportional hazards survival analysis

models estimate the odds of death by AI and DOR. Sur-

vival analyses use information from all cases including

censored cases to estimate the association between immi-

gration factors and the risk of dying, net of control

variables. All analyses were carried out using the statistical

package SUDAAN 11.0.1, and used weights provided by

NCHS.

Results

Descriptive analyses

Over a third of the sample was US-born (37.1 %), 28.4 %

were recent immigrants and 34.3 % were long-term im-

migrants (Table 1). Of the sample, 15.6 % were

immigrants who arrived before age 18 (youth), 19.7 %

were age 18–24 at arrival (transitioning to adulthood),

16.7 % were 25–34 (young adulthood) and 10.7 % immi-

grated at 35 or older (older adulthood).

Among long-term immigrants, the percent who died rose

with AI. Among recent immigrants, the percent who died

was lower among those with AI\ 35 than those with AI of

35?. In comparison, 6.1 % of US-born Hispanics had died.

Mean age rose with both AI and DOR. US-born Hispanics

averaged 43.5 years. The percentage of male immigrants

generally declined with increasing AI; 48.3 % of US-born

Hispanics were male. The percentage of Mexican immi-

grants was higher among those with AI\ 25 than those

who arrived older for both recent and long-term immi-

grants; the percentage who were Cuban or Other generally

increased with AI. Two-thirds of US-born Hispanics were

of Mexican origin.

The percentage with less than high school rose with AI

among long-term immigrants but not among recent immi-

grants. US-born Hispanics were the least likely to be high

school dropouts; 15.1 % had a college degree. Roughly

30 % of all recent immigrants lived in poverty (\100 %

FPL). Among long-term immigrants, the percentage in

poverty generally rose with AI. US-born Hispanics were

the least likely to be living in poverty. Among long-term

immigrants, the percentage who worked full-time generally

declined with AI; among recent immigrants, the older-adult

immigrants were less likely to work full-time than those

with AI\ 35. The percentage of immigrants who were

married varied from 56.0 to 73.2 %; 58.1 % of US-born

Hispanics were married.

Mortality among US-born and immigrant Hispanics… 611

123



T
a
b
le

1
M
ea
n
s
an
d
d
is
tr
ib
u
ti
o
n
s
o
f
in
d
ep
en
d
en
t
v
ar
ia
b
le
s
b
y
d
u
ra
ti
o
n
o
f
re
si
d
en
ce

(D
O
R
)
9

ag
e
at

im
m
ig
ra
ti
o
n
(A

I)
,
U
n
it
ed

S
ta
te
s,
1
9
9
7
–
2
0
0
9

ecnediser
fo

noita ru
D

sraey
51– 0

ec ne dise r
fo

noitaru
D

>
nrob-S

U
sraey

51

A
ge

at
im

m
ig

ra
tio

n
0–

17
18

–2
4

25
–3

4
35

+
0–

17
18

–2
4

25
–3

4
35

+

1.
0

(0
. 6

–1
.8

)
0.

9
(0

.7
–1

.2
)

1 .
3

(1
.0

–1
.7

)
5 .

3
( 4

.3
–6

.6
)

3.
9

(3
.4

–4
.5

)
5.

7
( 4

.9
– 6

.5
)

8.
3

(7
.2

–9
.6

)
19

.1
(1

6.
3 –

22
. 2

)
6.

1
(5

.4
–6

.8
)

27
.4

(2
7.

2 –
27

.5
)

30
.0

( 2
9.

9 –
30

. 2
)

35
.4

(3
5.

2–
35

.5
)

51
.4

( 5
0.

9–
52

.0
)

41
.2

(4
0.

8–
41

.6
)

48
.0

(4
7.

6–
48

.4
)

5 5
.6

(5
5.

4–
56

.3
)

68
.7

(6
8.

0–
69

.5
)

43
.5

(4
3.

0–
44

.0
)

12
.2

(1
2.

1–
12

.4
)

9.
3

(9
.2

–9
.5

)
7.

0
(6

.8
– 7

.2
)

6.
6

(6
.4

–6
.8

)
31

.8
(3

1.
3–

32
.2

)
27

.8
(2

7.
4 –

28
.2

)
27

.7
(2

7.
2–

2 8
. 1

)
26

.2
(2

5.
7–

26
.7

)
–

59
. 5

(5
5.

9–
63

.0
)

53
.4

(5
1.

4–
55

.3
)

52
.4

(5
0.

6–
54

.1
)

47
.7

(4
5.

4–
50

.0
)

51
.6

(5
0.

0–
53

.2
)

53
.4

(5
1.

5–
5 5

. 2
)

49
.2

(4
6.

9–
51

.4
)

44
.5

(4
1.

5–
47

.5
)

48
.3

(4
7 .

7–
49

.3
)

7 1
.2

(6
7 .

3–
74

.9
)

68
.4

(6
5.

6–
71

.1
)

57
.3

(5
4.

0–
60

.6
)

43
.4

(3
9.

3–
47

.5
)

53
.3

(5
0.

1–
5 6

. 5
)

56
.0

(5
2.

7–
59

.3
)

45
. 8

( 4
1.

7–
49

.8
)

33
. 9

(2
8.

8–
39

.4
)

66
.9

(6
4.

1 –
69

. 6
)

3.
6

(2
.5

–5
.3

)
3.

2
(2

.6
–4

.1
)

4.
2

(3
.5

– 5
. 2

)
6.

5
(5

.2
–8

.0
)

1 7
. 6

(1
5.

6–
19

.8
)

1 2
.0

(1
0.

4–
14

.0
)

8.
7

(7
.3

–1
0.

4)
6 .

9
(5

. 6
–8

.6
)

1 2
.6

( 1
1 .

2–
1 4

.2
)

1.
1

(0
.6

–2
.1

)
1.

9
(1

.3
–2

.7
)

4.
4

(3
.3

–5
.7

)
11

.5
(8

. 5
–1

5.
3)

8.
4

(6
.7

–1
0.

4)
3.

6
(2

.6
–5

.0
)

1 1
.1

(8
.4

–1
4.

5)
24

.5
(1

8 .
6–

3 1
.5

)
2.

6
(2

.2
–3

.1
)

24
.0

(2
0.

7–
27

.6
)

26
.4

(2
4 .

0–
2 9

.0
)

34
.1

(3
1 .

3–
3 6

.9
)

38
.7

(3
5.

6–
41

.8
)

20
.7

(1
9 .

2 –
22

.2
)

28
.3

(2
6 .

1–
30

.6
)

34
. 5

(3
1.

8–
37

.2
)

3 4
.7

( 3
1.

0 –
38

. 6
)

17
.9

(1
5 .

6–
2 0

.6
)

58
.6

(5
4.

7–
62

.4
)

59
.3

(5
6.

9–
61

.6
)

52
.4

(5
0.

0–
5 4

.8
)

56
.8

(5
4.

1–
59

. 5
)

39
.4

(3
7 .

5–
4 1

. 3
)

57
.5

(5
5.

3–
59

.8
)

5 9
.6

(5
6 .

9–
62

.2
)

6 5
.0

(6
1 .

7–
68

.2
)

23
.6

(2
2 .

4–
2 4

.9
)

24
.3

(2
1 .

1–
2 7

.8
)

22
.1

(2
0 .

4–
23

.8
)

19
.0

(1
7 .

6–
2 0

.5
)

18
.3

(1
6.

4–
20

.4
)

23
.6

(2
2.

3–
24

.9
)

21
.2

(1
9.

7–
22

.8
)

17
.9

(1
6.

2–
19

.8
)

18
.0

(1
5.

8–
20

.5
)

30
.6

(2
9.

7–
31

.5
)

12
.8

(1
0.

5–
15

.5
)

12
. 4

(1
1.

1–
13

.9
)

13
. 5

(1
2.

2–
14

.8
)

10
.8

(9
.3

–1
2.

4)
23

.9
(2

2.
3 –

25
.5

)
14

.0
(1

2.
8–

15
. 4

)
12

.4
(1

0 .
9–

13
.9

)
8 .

6
( 7

.2
– 1

0 .
1)

30
.7

(2
9.

7–
31

.8
)

4.
4

(3
.0

–6
.4

)
6.

2
(5

.1
–7

.5
)

15
.1

(1
3.

6–
16

.7
)

14
.1

(1
2.

5–
15

.9
)

13
.1

(1
2.

0–
14

.3
)

7.
2

(6
.2

–8
.3

)
10

.1
(8

.7
–1

1.
8)

8.
4

(6
.8

–1
0.

3)
15

.1
(1

4.
2–

16
.1

)

28
.7

(2
5.

5–
32

.1
)

31
.3

(2
9.

3–
3 3

.3
)

31
.3

(2
9.

3–
3 3

.2
)

31
.4

(2
9.

2–
33

.7
)

17
.7

( 1
6 .

4–
19

.1
)

20
.5

(1
8.

9–
22

.1
)

22
.4

(2
0.

5–
24

.5
)

3 0
.7

(2
7.

7–
33

.8
)

14
.5

(1
3.

5–
15

.6
)

3 4
.8

(3
1.

3–
38

.3
)

37
.9

( 3
6.

1–
39

.6
)

36
.0

(3
4.

4–
37

.7
)

33
.4

(3
1.

3 –
3 5

.5
)

25
.7

(2
4.

3–
27

.2
)

32
.0

( 3
0.

3 –
33

.7
)

30
.6

(2
8.

7–
32

. 6
)

32
.1

(2
9.

6–
34

. 7
)

21
.7

(2
0.

8–
22

.6
)

28
.7

(2
5.

3 –
32

.3
)

2 4
.2

(2
2.

6 –
26

. 0
)

22
.7

(2
1.

1 –
24

. 3
)

2 6
. 4

(2
4.

4–
28

.5
)

31
.4

(2
9.

9–
32

.9
)

32
.6

(3
0.

7–
3 4

.4
)

32
. 6

(3
0.

4–
35

.0
)

25
.3

(2
2.

6 –
28

. 2
)

33
.0

(3
2.

1–
33

. 9
)

7 .
9

(6
.0

– 1
0.

4 )
6.

6
( 5

.6
– 7

.8
)

10
.0

( 8
.9

–1
1.

4)
8.

9
(7

.6
– 1

0.
3 )

25
.2

(2
3.

6–
26

.9
)

1 5
.0

(1
3.

6–
16

.5
)

1 4
.3

( 1
2.

8–
15

.9
)

11
.9

(9
. 9

–1
4 .

3)
30

.8
(2

9.
3–

32
.4

)

65
.0

(6
1.

5–
68

.4
)

63
.8

(6
1.

9–
65

.5
)

62
.7

(6
0.

9–
64

.5
)

5 1
.6

(4
9.

2–
54

.0
)

64
.5

(6
2.

8–
66

.2
)

59
.3

(5
7.

4–
61

.2
)

4 9
.0

(4
6.

7–
51

.3
)

24
.4

(2
1.

8–
27

.2
)

59
.9

(5
8.

6–
61

.2
)

64
. 8

(6
1.

1–
68

.4
)

68
. 3

( 6
6.

4–
70

.1
)

70
.8

(6
9.

1–
72

.4
)

66
.3

(6
4.

2 –
68

.4
)

65
.5

(6
3.

8 –
67

. 2
)

73
.2

(7
1.

6–
74

.7
)

68
.4

(6
6.

4 –
70

.4
)

56
.0

(5
3.

1 –
58

.8
)

58
.1

(5
6.

9–
59

. 2
)

0.
5

(0
.2

–1
.0

)
1.

0
(0

.8
–1

.4
)

0.
8

(0
.5

–1
.1

)
0.

9
(0

.6
–1

.4
)

0.
6

(0
.4

–0
.8

)
0.

6
(0

.4
–0

.8
)

0.
6

(0
.4

–1
.0

)
1.

8
(1

.2
–2

.7
)

0.
8

(0
.6

–1
.0

)

38
.6

(3
5 .

1–
4 2

.4
)

36
.7

(3
4 .

9 –
3 8

. 5
)

36
.7

(3
4 .

9–
3 8

.5
)

3 3
. 1

(3
0.

8–
35

.5
)

28
.6

( 2
7.

3–
30

. 0
)

2 5
.6

(2
4.

1–
27

.1
)

26
.6

(2
4.

7–
28

.6
)

3 2
.1

(2
9 .

5–
3 4

.8
)

27
.3

( 2
6 .

3–
2 8

.4
)

42
.5

(3
8 .

8–
4 6

.3
)

44
.0

(4
2 .

0–
4 6

.1
)

43
.5

(4
1.

6–
45

.4
)

42
. 0

(3
9.

8–
44

.3
)

4 1
. 2

( 3
9.

6–
42

.7
)

4 5
. 1

(4
3.

3–
46

.9
)

4 5
.7

(4
3.

5–
47

.9
)

4 1
.4

(3
8 .

8–
4 4

.0
)

3 7
.0

( 3
6.

0–
37

.9
)

18
.3

(1
5 .

7–
2 1

.3
)

18
.3

(1
6.

8–
19

.8
)

19
.1

(1
7.

6 –
2 0

.6
)

24
.0

(2
2.

0–
26

.0
)

2 9
.6

( 2
8.

3–
31

.1
)

2 8
. 7

(2
7.

2 –
30

.4
)

27
.1

(2
5.

1–
29

. 2
)

24
.7

(2
2.

2–
27

. 3
)

3 4
.9

( 3
3.

8–
36

.0
)

79
.2

(7
6 .

1 –
8 2

.0
)

77
.3

(7
5 .

6–
7 8

. 9
)

75
.0

(7
3 .

4–
7 6

.5
)

6 7
. 8

(6
5.

5–
69

.9
)

68
.0

(6
6.

5–
69

. 6
)

67
.9

(6
6.

1–
69

.6
)

67
.9

(6
5.

8–
69

.8
)

6 6
.6

(6
3.

9–
69

.1
)

60
.3

(5
9 .

3–
6 1

.4
)

7.
7

(5
. 9

–1
0 .

1)
9.

9
(8

. 8
–1

1.
3)

10
.6

(9
. 6

–1
1.

8)
17

. 1
(1

5.
4–

19
.0

)
1 5

. 4
(1

4.
4–

16
.6

)
1 7

.0
(1

5.
6–

18
.4

)
1 9

.7
(1

8.
0 –

21
.4

)
25

.0
(2

2 .
7 –

27
. 5

)
1 8

.6
(1

7.
8–

19
.4

)

13
.1

(1
0.

9–
15

.6
)

12
. 8

(1
1.

6–
14

.0
)

14
.4

(1
3.

2–
15

.7
)

15
.1

(1
3.

6–
16

.8
)

16
.5

(1
5.

4–
17

.7
)

15
.2

(1
4.

0–
16

. 5
)

12
.5

(1
1.

1–
14

.0
)

8.
4

(7
.2

–9
.8

)
21

.1
(2

0.
2–

22
.0

)

1.
8

(1
.1

–2
.8

)
2 .

3
( 1

.8
– 2

.9
)

2.
6

(2
.1

–3
.2

)
1.

7
(1

.2
–2

.3
)

2.
7

(2
.2

– 3
.2

)
2.

5
(2

.0
–3

.1
)

1.
7

(1
.3

–2
.3

)
1.

5
(1

.0
–2

.3
)

4.
8

( 4
. 4

– 5
. 2

)

612 J. S. Holmes et al.

123



Among recent immigrants, the percentage who were

obese was higher among those with AI of 35? than among

those who were younger when they arrived; among long-

term immigrants, the percentage who were obese was

lower among older-adult immigrants than among youth

immigrants. About a third (34.9 %) of US-born Hispanics

was obese. The percentage of recent immigrants who never

smoked was higher for youth immigrants (79.2 %) than for

older-adult immigrants (67.8 %) but did not vary by AI for

long-term immigrants. The percentage who were current

smokers was stable across AI categories among recent

immigrants and declined for long-term immigrants. Three

in five (60.3 %) US-born Hispanics never smoked; 21.1 %

were current smokers. The heavy-drinking percentage

ranged from 1.5 to 2.7 % among all immigrants and was

4.8 % for US-born Hispanics. The percentage of immi-

grants who did not engage in any physical activity rose

with AI for all immigrants. Roughly one-third of all youth

immigrants engaged in recommended physical activity as

did about one in five immigrants with AI C 35. Four in ten

(39.1 %) US-born Hispanics engaged in the recommended

amount of physical activity and two in ten (19.2 %) had at

least one chronic condition. The percentage with a chronic

condition rose with AI among both recent and long-term

immigrants; for each AI group, the percentage was higher

among long-term than recent immigrants. Moreover,

among recent immigrants, the percentage with a chronic

condition among those with AI C 35 was six times that of

those with AI\ 25. Among long-term immigrants, in

comparison, those with AI C 35 were three times more

likely to have a chronic condition than those with AI\ 18.

Among long-term immigrants, the percentage with at least

one chronic condition rose with AI; among recent immi-

grants, the oldest arrivals were several times more likely to

report a chronic condition than younger arrivals. One in

five (19.2 %) US-born Hispanics reported a chronic

condition.

Survival analysis

Table 2 presents survival analysis results specifying the

effects of DOR and AI on mortality differences between

immigrant Hispanics and US-born Hispanics, net of con-

trols. Controlling only for age (Model 1), immigrants who

came to the USA as older adults were less likely to die than

the US-born regardless of how long they had lived in the

USA. Among those who immigrated to the USA as young

adults, only those who had lived in the USA for[15 years

were advantaged with respect to mortality compared to US-

born Hispanics; recent young-adult immigrants were just as

likely as US-born Hispanics to have died by the end of

2011. Immigrants who were transitioning from youth to

adulthood at the time they arrived in the USA andT
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Table 2 Survival analysis estimating the Odds of death, United States, 1997–2009

Model 1 Model 2 Model 3

Immigration status

Duration of residence 0–15 years

Arrived 0–17 years old 1.26 0.89 1.02

Arrived 18–24 years old 0.84 0.64** 0.71*

Arrived 25–34 years old 0.77? 0.65** 0.70*

Arrived 35 ? years old 0.66*** 0.59*** 0.61***

Duration of residence[ 15 years

Arrived 0–17 years old 1.02 0.95 0.99

Arrived 18–24 years old 0.96 0.88 0.93

Arrived 25–34 years old 0.82** 0.73*** 0.79**

Arrived 35 ? years old 0.74*** 0.64*** 0.69***

US-born (ref) 1.00 1.00 1.00

Age 1.08*** 1.07*** 1.07***

Male 1.79*** 1.69***

National origin

Mexican (ref) 1.00 1.00

Puerto Rican 1.11 1.00

Cuban 1.38*** 1.37***

Other 0.86* 0.85*

Education level

\High school (ref) 1.00 1.00

High school 0.88? 0.92

Some college 0.89 0.93

College degree? 0.58*** 0.66***

Poverty (% of FPL)

\100 % (ref) 1.00 1.00

100–199 % 0.96 0.99

200–399 % 0.80*** 0.86*

C400 % 0.64*** 0.71***

Work full-time 0.65*** 0.70***

Currently married 0.88** 0.89*

BMI status

Underweight 1.92***

Healthy weight (ref) 1.00

Overweight 0.90*

Obese 0.94

Smoking status

Never smoked (ref) 1.00

Former 1.17**

Current 1.50***

Heavy drinker 1.07

Physical activity level

No physical activity (ref) 1.00

Some physical activity 0.86*

Meets standards 0.65***

Chronic condition 1.89***

-2ll (df) 4417.4 (9) 4867.6 (24) 5271.5 (37)

n 51,093 51,093 51,093

FPL federal poverty level
? p\0.10; * p\ 0.05; ** p\ 0.01; *** p\ 0.001
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immigrants who came to the USA as youths were similar to

the US-born with respect to mortality regardless of how

long they had lived in the USA.

Adjusting for other demographic factors and SES

(Model 2), immigrants with AI C 25 were less likely than

US-born Hispanics to die regardless of their duration of

residence. In addition, recent immigrants who arrived as

young adults were only 64 % as likely to die as the US-

born. However, long-term immigrants who arrived as

young adults did not differ from the US-born in their odds

of dying. Both recent and long-term immigrants who ar-

rived as youths did not differ significantly from their US-

born counterparts with respect to mortality. Having a col-

lege education, income C200 % FPL, working full-time

and being married were all associated with lower mortality.

Model 3 includes all analytic variables, controlling for

demographic characteristics, SES, health risk behaviors

and the presence of at least one chronic condition. Young-

adult and older-adult arrivals had lower odds of mortality

than US-born Hispanics regardless of how long they had

resided in the USA. Similarly, recent immigrants who were

transitioning to adulthood when they arrived had lower

odds of death than US-born Hispanics. However, this pat-

tern did not hold for the long-term transitioning adult

immigrants, who were just as likely to die as US-born

Hispanics. The mortality experience of youth immigrants

did not significantly differ from US-born Hispanics re-

gardless of how long they had lived in the USA. Net of all

controls, recent and long-term immigrants with AI\ 18

were just as likely to die as US-born Hispanics, and the

same was true for long-term immigrants with AI of 18–24.

Age was positively associated with the odds of dying;

males were more likely than females to die. Cubans were

more likely to die than Mexicans; Other Hispanics were

less likely. Hispanics with a college degree had lower odds

of dying than those who did not finish high school. His-

panics living C200 % FPL had lower odds of dying than

those living \100 % FPL. Persons employed full-time

were less likely to die than other persons and married

Hispanics had lower odds of death than unmarried His-

panics. Underweight persons were almost twice as likely to

die as those of healthy weight; overweight persons were

less likely to die than healthy weight persons. Smoking was

associated with higher odds of dying. Higher physical ac-

tivity was associated with lower odds of dying. Persons

with at least one chronic condition were almost twice as

likely to die as those with no such conditions.

Discussion

Our results expand prior research on the mortality patterns

of foreign-born Hispanics compared to US-born Hispanics.

We explore the combined effect of duration of residence

and age at immigration on mortality. Our four age at im-

migration categories are based on Rumbaut’s (2004)

categories; using meaningful life phases to define these

categories allows us to better discriminate the effects of age

at immigration on health and mortality. Rumbaut’s model

posits differences in the pace and degree of adaptation by

the life phase at which people immigrate. Those who im-

migrate at younger ages constitute the 1.5 generation based

on their level of exposure to US culture through school and

peer associations; that is, they have ‘‘come of age’’ in the

USA, while those who immigrated during adulthood are

less likely to fully adopt the customs and behaviors of the

host country, instead retaining the customs, language and

behaviors of their culture of origin.

US-born Hispanics are exposed to US culture through-

out their lives and are predicted to be more likely to

practice poor eating habits, tobacco use and heavy alcohol

use than their Hispanic immigrant counterparts, leading to

worse health outcomes and higher mortality. Studies have

found that Hispanic immigrants initially do experience

better health and lower mortality than US-born Hispanics

(Palloni and Arias 2004; Borrell and Crawford 2009) even

after controlling for age and SES, but that the advantage

diminishes over time due to negative acculturation

(Abraido-Lanza et al. 2005; Cho et al. 2004; Antecol and

Bedard 2004), the process by which immigrants gradually

adopt the poor health habits of the US non-immigrant

population. In this explanation, longer US residence will

erode any healthy immigrant advantage and the health of

immigrants will increasingly resemble that of the US-born.

Others have suggested that age at immigration affects the

degree of acculturation (Roshania et al. 2008). For exam-

ple, Rumbaut (2004) found that immigrants who came to

the USA as youths (\18 years) were more likely to report

themselves as proficient in English (an indirect measure of

acculturation) than older immigrants; Angel et al. (2001,

2010) suggested that later-life immigrants are more de-

pendent upon family than those immigrating at an earlier

age, indicating they are less likely to interact with and

adopt the culture (both positive and negative) of the host

country.

We observed a consistent mortality advantage among

Hispanic immigrants compared to US-born Hispanics only

for those who had come to the USA at age 25? (as young

adults aged 25–34 or older adults aged 35?) regardless of

duration of US residence. In Rumbaut’s model, these are

individuals who for the most part have completed school

and are immigrating for jobs and for better opportunities

for their children and may be less exposed to and/or re-

ceptive to cultural influences than younger immigrants. In

contrast, Hispanics who immigrated as youths (\18) did

not differ from US-born Hispanics with respect to mortality
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regardless of the number of years lived in the USA. In our

analysis, duration of residence—whether someone had

lived in the USA for B15 years or [15 years—affected

only immigrants who were aged 18–24 at US arrival.

Namely, those who had been in the USA for B15 years

were less likely than US-born Hispanics to have died, but

those in the USA for[15 years were just as likely to die as

US-born Hispanics.

These findings suggest that age at immigration, rather

than duration of residence, generally drives differences in

mortality between Hispanic immigrants and the US-born

Hispanic population. Within the 18–24-year-old group,

which had a different pattern, degree of acculturation and

the pace of adoption of both positive and negative host

country behaviors may vary depending upon whether they

immigrated to the USA to continue with school, or to work

and whether they came with young children or alone

(Rumbaut 2004). These different life stages could affect the

degree to which the 18–24-year olds embrace the new

culture or retain older, more traditional customs. As

Rumbaut (2004) suggests, immigrants aged 18–24 are at a

transitional stage between youth and full adulthood and

may fall somewhere in between with respect to life style

choices.

Additional analyses (not shown) using NH Whites as the

reference category revealed a similar mortality advantage

for those who immigrated at age 25? irrespective of du-

ration of US residence. These findings support negative

acculturation theory suggesting that younger immigrants

may be more susceptible to the adoption of unhealthy be-

haviors than those who immigrate at older ages (Wilkinson

et al. 2005; Roshania et al. 2008; Rumbaut 2004). Health

habits and life style choices may be well established and

less malleable by the age of 25, protecting older adult

immigrants from adopting the risky behaviors of a new

culture. As seen in Table 1, although US-born Hispanics

had higher education and income than the four immigrant

groups, they exhibited the highest rates of smoking and

excess alcohol intake and were more likely to be obese.

Moreover, higher rates of meeting exercise guidelines

among US-born Hispanics, while counter-intuitive in the

face of higher obesity rates, point to a possible advantage

in the availability of leisure time for US-born Hispanics,

along with greater access to resources for leisure time

pursuits.

We did not address historical period of immigration, that

is, whether the effects of age at immigration vary across

immigrant cohorts which may have faced different eco-

nomic and immigration environments when they

immigrated. What remains unknown is whether the effects

of age at immigration on health behaviors, disease preva-

lence and mortality among Hispanic immigrants vary by

the time period in which they came to the USA. Another

limitation of the study is the use of self-reported data on

height and weight and health behaviors such as tobacco

use, alcohol consumption and leisure time activity.

Although underreporting of weight may have biased the

results, research using NHANES III found that immigrant

women were generally less likely to underreport weight

than native US women, while native and immigrant men

were equally likely to underreport their weight (Antecol

and Bedard 2004). Socially desirable responses to ques-

tions on tobacco use and alcohol consumption may also

have led to underreporting of high-risk behaviors.

We underestimate mortality due to data issues related to

NHIS-NDI linkage quality and salmon bias. Additionally,

it is unclear whether return migration is associated with age

at immigration. Moreover, this study does not capture

whether immigrants remained in the USA continuously

from the date of their initial entrance or moved back and

forth between their home country and the USA, possibly

affecting the extent of their exposure to US cultural norms

and behaviors. Nor does the study capture the extent to

which immigrant acculturation is affected by residence in

ethnic enclaves. Our study omits direct measures of social

support and acculturation, such as availability of friends

and family who can provide guidance, financial assistance

or emotional support, primary language and residential

integration. We instead used duration of residence as an

indirect measure of acculturation.

Our findings do indicate that in assessing the effect of

nativity and duration of residence on Hispanic mortality, it

may be important to focus more on age at immigration. The

18–24-year-old immigrant group merits further study of the

forces that affect the degree of acculturation among young

adult immigrants, as well as the pace of acculturation. Of

interest too is whether the health and mortality experience

of immigrants from other regions varies by age at immi-

gration. Immigrants increasingly contribute to the racial

and ethnic diversity of the US population, and identifying

factors that may improve the health and well-being of all

groups and reduce disparities in the USA is a key objective

of the Healthy People 2020 public health initiative (US

HHS 2010).
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