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The Differential Association Between Education and Infant
Mortality by Nativity Status of Chinese American Mothers:
A Life-Course Perspective
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The infant mortality rate (IMR), defined as
deaths at younger than 1 year of age per 1000
births, is a benchmark of how a nation cares for
its future generations as well as a sensitive
indicator of the impact of socioeconomic dis-
parities on population health."”> Infant mortal-
ity remains a major public health concern in the
United States because of its persistent high rate
relative to that of other developed nations and
continuing racial/ethnic and socioeconomic dis-
parities.*® To reduce infant death,*® recent
research has recognized the need for transdisci-
plinary models and sociocultural consider-
ations.®™© Clearly, focused explorations within
a single racial/ethnic group might advance our
understanding of the mechanisms of health in-
equalities and potentially avoidable inequalities
in infant mortality.

Evidence obtained from epidemiology and
demography converges to formulate an inter-
active life-course perspective in which infant
survival results from “differential develop-
mental trajectories set forth by early life expe-
riences and cumulative allostatic load over
the life course.”" ™ The differential and cu-
mulative exposures to risk and protective factors,
particularly during sensitive periods of develop-
ment over the maternal life course, shape de-
velopmental trajectories and result in disparities
in infant survival." In contrast with proximate

determinants,®"

early life exposures represent
distal exposures in life-course trajectories,"
which helps elucidate mechanisms by which
environments and experiences of one generation
transmit health assets or hazards to the next.'*
Despite the widely cited significant impact of
interactions between maternal social factors on
infant mortality among non-Hispanic Whites,
Hispanics, and African Americans,”*'#1577
empirical investigation of the interaction be-
tween distal and proximate factors over the life
course was lacking in these reports. One social
science study, which investigated the associations
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Objectives. Integrating evidence from demography and epidemiology, we
investigated whether the association between maternal achieved status (educa-
tion) and infant mortality differed by maternal place of origin (nativity) over the
life course of Chinese Americans.

Methods. We conducted a population-based cohort study of singleton live
births to US-resident Chinese American mothers using National Center for
Health Statistics 1995 to 2000 linked live birth and infant death cohort files.
We categorized mothers by nativity (US born [n=15040] or foreign born
[n=150620]) and education (>16 years, 13-15 years, or <12 years), forming 6
life-course trajectories. We performed Cox proportional hazards regressions of
infant mortality.

Results. We found significant nativity-by-education interaction via stratified
analyses and testing interaction terms (P<.03) and substantial differentials in
infant mortality across divergent maternal life-course trajectories. Low educa-
tion was more detrimental for the US born, with the highest risk among US-born
mothers with 12 years or less of education (adjusted hazard ratio=2.39; 95%
confidence interval =1.33, 4.27).

Conclusions. Maternal nativity and education synergistically affect infant
mortality among Chinese Americans, suggesting the importance of searching
for potential mechanisms over the maternal life course and targeting identified
high-risk groups and potential downward mobility. (Am J Public Health. 2011;

of parental social origins (e.g, parental education
and father’s occupation) and respondent’s edu-
cation with adult well-being, highlighted the re-
spondent’s education as achieved status, a proxy
for resources, skills, and abilities in the status
attainment process, all of which influence
health"® Another seminal study from Aberdeen,
Scotland, reported that in the 1950s, “upwardly
mobile” mothers, defined as those born into

a lower social class (as determined by paternal
occupation) but later married into a higher social
class (as determined by husband’s occupation),
tended to be healthier and had lower rates of
perinatal mortality than those who married
within the lower social class.'® This latter study
clearly indicates that the environment into which
a mother is born interacts with the conditions
present during pregnancy to affect infant sur-
vival"'32° Despite interventions to improve
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maternal life-course development through nurse
home visitation,”**? few studies to date have
investigated infant survival over maternal life-
course trajectories.'**3

From an interactive life-course perspective,
the question arises as to whether infant sur-
vival is influenced only by maternal place of
origin or interacted upon jointly by achieved
status. Maternal higher education is associated
with low risk of infant death,*?* whereas
nativity status is distal in the maternal life-course
trajectory. Among African Americans, Mexican
Americans, and Puerto Ricans, maternal foreign-
born or Puerto Rican—born status is generally
associated with a lower risk of infant mortal-
ity.2>~8 Conventional thought suggests that
foreign-born or Puerto Rican—born mothers tend
to be characterized by better physical and mental
health and a host of protective behaviors and
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culture, whereas US-born status is often associ-
ated with loss of cultural protection and erosion
of health advantages over time.*>~2® Recent
research has described immigrant adaptation
as a segmented assimilation process by which
individuals experience divergent socioeco-
nomic mobility (upward or downward) and
reciprocal interactions.>?%~' Low birthweight
(LBW) is another crucial indictor of population
health and life-course brajectories,32 and corre-
lates strongly with the risk of infant death.! To
date, the segmented assimilation process has
been used only in 1 study to explain interactions
between maternal nativity and neighborhood
immigrant orientation on LBW in Los Angeles
County.*?

Paradoxically, foreign-born status has not
been favorable for infant mortality in sub-
groups of Asian Americans and Pacific Is-

25,26,33,34

landers, who represent the fastest-

growing American racial/ethnic group.>®3°
They are recently arrived, extremely heteroge-
neous, and poorly understood in terms of infant
survival and child care during acculturation into
American society.>” Furthermore, despite in-
creasing recognition of nativity-dependent ma-
ternal race/ethnicity effects on infant mortality
and nativity-dependent maternal educational
effects on LBW among non-Hispanic Whites,
African Americans, Mexican Americans, and
Central and South Americans,'*'”*83° similar
considerations have been missing from sub-
groups of Asian Americans and Pacific Islanders.

Chinese Americans are particularly worthy
of study of their life course and the potential
effects of nativity-by-education interaction on
infant mortality. The persistence of parent—
child ties and distinctive strategies (split
household, small-business family, and dual-
wage-earner family) adopted by Chinese
American families over 3 different historical
periods of the past 100 years testify to their
resilience in overcoming political economic
constraints.*® Chinese Americans have had
unique experiences*® and possible unique life-
course trajectories that can inform our “big
picture” understanding of sociocultural influence
on health.

The unusually low IMRs of Chinese Amer-
icans since 1955 compared with other racial/
ethnic groups have been puzzling>>*! Pos-
sible explanations include reporting errors,
extremely low rates of pregnancy among
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adolescents, maternal higher education, and
favorable perinatal health practices, but the
life-course perspective has never been consid-
ered. Moreover, assuming that the effects of
nativity and education were additive, 4 studies
reported insignificant nativity differentiation
(e, adjusted confidence intervals included 1)
among the 1985-1987, 1989-1991, and
1995-2000 national birth cohorts as well as
the 1992-1997 and 1999-2003 California
birth cohorts.?>%¢333* Ljtile concern has been
given to infant survival among Chinese Ameri-
cans because they have been considered a
“model minority,”** characterized by “hard-
work, family solidarity, discipline, respect, and
delayed gratification,”*>®3% all of which con-
tribute to their survival and success in the face
of extreme hardships and discrimination.** As
aresult of legislative actions since 1989 as well as
the influx of large numbers of illegal Chinese
immigrants in the early 1990s,***° changing
demographic trends suggest that the findings in
earlier cohorts could be unreliable today.*?

Furthermore, no investigation of cause-spe-
cific infant death among Chinese Americans
has taken place since the analysis of the 1983—
1984 birth cohorts.*® Because interactions be-
tween social factors are relevant to specific
causes of infant death,' special attention should
be paid to Chinese Americans, whose behaviors
and practices may play a role between distal
and proximate determinants over the maternal
life course. For example, Chinese cultural norms
may influence infant care practices (e.g, sleeping
on the back), which in turn affect susceptibility
to sudden infant death syndrome (SIDS).*¢
Higher maternal education has been associated
with reduced infant exposure to transportation
accidents and injury, which may reflect better
maternal driving practices.*’ Finally, govern-
ment policies to ban immigrant entitlements to
programs and jobs may directly affect social
context and individual susceptibility to illness
or death.*®

We therefore hypothesized that infant mor-
tality among Chinese Americans occurs within
an interactive life-course perspective. Our aim
was to discover whether, among Chinese
Americans, (1) infant mortality varies by ma-
ternal nativity status, (2) the association of
maternal education with infant mortality varies
by maternal nativity, and (3) cause-specific
infant mortality varies by maternal nativity.

Concerning the “model minority” image, we
compared paternal race, maternal sociodemo-
graphic factors, prenatal care utilization, and
IMR of foreign-born Chinese Americans with
those of non-Hispanic Whites.

METHODS

Because of the scarcity of nationally repre-
sentative data for Chinese American mothers
and infants,>” and following the practices of
recent life-course studies using recalls of early-life
exposures in questionnaires or surveillance sys-
tems,®*97°2 we conducted a population-based
cohort study. The National Center for Health
Statistics 1995—2000 linked live birth and infant
death cohort files provided data on resident live
births compiled from birth certificates for all 50
states and the District of Columbia, with high
match rates and completeness for infant deaths
occurring up to 1 year after the birth.>® After
excluding births with missing covariates of in-
terest, we selected all singleton live births to
US-resident mothers with a self-reported race
classification of Chinese (n=165660) and a self-
reported nativity status, and classified them as
US-born (15040) and foreign-born (150 620)
Chinese Americans. Because the sample sizes
varied widely, to perform the appropriate signif-
icance tests, we selected from 13524 770 non-
Hispanic Whites a random sample equal in size
to the foreign-born Chinese American sample
(n=150620). Further details are described
elsewhere® and in Table 1.

Measures

We investigated 3 infant mortality measures.
Neonatal mortality was defined as infant deaths
occurring prior to 28 days of age. Postneonatal
mortality was defined as infant deaths occur-
ring at 28 days or more of life. Infant mortality
specific to birthweight and gestational age was
defined as the number of infant deaths per
1000 live births in that particular subcategory
(22500 g,1500-2499 g, or 500-1499 g; 237
or <37 weeks of gestation). LBW was de-
fined as birthweight less than 2500 grams.
Causes of infant deaths for the 1995-1998 and
1999-2000 cohorts were classified according
to the International Classification of Diseases,
Ninth Revision™* and Tenth Revision (ICD-9
and ICD-10), respectively. On the basis of the
scheme proposed by Sowards®® and the National
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Non-Hispanic

Whites (n=150620), %
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TABLE 1—Characteristics of Foreign-Born and US-Born Chinese American Mothers and Non-Hispanic White Mothers With
Singleton Live Births: National Center for Health Statistics, 1995-2000

Chinese Americans, %
US Born (n=15040) Foreign Born (n=150620)

P for Foreign-Born vs US-Born

P for Foreign-Born Chinese

Chinese Americans Americans vs Whites

Residence category®

Category | 11.5
Category Il 371
Category IIl 51.4
Unmarried 219
Age, y
<18 31
18-34 82.8
>35 14.0
Education, y
<12 45.6
13-15 247
>16 29.7
Having first child 42.6
High parity for age 1.7
Previous pregnancy loss 2.7
Race of father
Chinese 0.6
Non-Hispanic White 88.2
Other” 112
Prenatal care use
Intensive 6.6
Adequate 439
Intermediate 39.0
Inadequate 5.5
None 0.6
Missing 45
Initiated during first trimester® 87.8

33.9 42.2
56.1 48.6
10.0 9.2
11.4 6.7
1.4 0.1
67.8 74.6
30.8 253
12.9 34.9
15.9 14.6
71.2 50.4
51.7 50.2
0.4 0.1
25 2.3
36.6 82.8
41.9 9.5
215 1.7
5.0 39
48.5 42.4
36.6 41.4
4.0 6.4
0.3 0.3
5.6 5.6
92.2 87.2

<.05 <.05
<.05 <.05
<.05 <.05
<.05 <.05
<.05 <.05
<.05 <.05

NS <.05
<.05 <.05
<.05 <.05
<.05 <.05

NS <.05

NS <.05
<.05 <.05

Note. NS=not significant.

Source. Adapted from Li et al.>

excluded from percentage calculations.

Center for Health Statistics Report,”” we grouped
and ranked unified categories for leading causes
of infant death.

We categorized mothers by 2 nativity groups
(foreign and US born) and 3 educational strata
(216, 1315, and <12 years of education),
thereby forming 6 all-inclusive and mutually
exclusive®® life-course trajectories. Because of
the small numbers of infant deaths, we combined
the lowest 2 of the 4 educational strata used
in previous studies.*®**° There were too few
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Maternal residence was categorized by the population in the place of residence as follows: category I, population of 250 000 or more for both city and county; category Il, less than 250 000 for city
and 250000 or more for county; and category Ill, less than 250000 for both city and county.
®Other” included births involving unknown or missing data (for non-Hispanic Whites, 8.7%; for US-born Chinese Americans, 3.9%; for foreign-born Chinese Americans, 2.7%).

“Births involving missing data for month in which prenatal care began (for non-Hispanic Whites, 1.6%; for US-born Chinese Americans, 2.4%; for foreign-bormn Chinese Americans, 3.1%) were

infant deaths to study specific causes over the
6 life-course trajectories, but we were able to
make comparisons between the 2 nativity
groups.

We categorized paternal race status as non-
Hispanic White, Chinese, and other.3® We
measured parity as high for age, average for
age, and low for age, based on a published
algorithm.”® The adequacy of prenatal care
utilization was defined by the R-GINDEX
formula.%°

Statistical Analysis

We used the x? test for bivariate associa-
tions. We employed the PHREG procedure in
SAS version 9.13 (SAS Institute, Cary, NC) to
perform Cox proportional hazards regression
analyses, integrating the strengths of the re-
spective life table and regression techniques.®"
We modeled (1) the additive associations of
nativity and education with infant mortality,
ignoring the nativity-by-education interaction; (2)
the association of nativity with infant mortality
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when stratified by education; (3) the association
of education with infant mortality when stratified
by nativity; (4) the differentials in mortality
among the 6 life-course trajectories and combi-
nations of education by nativity; and (5) nativity—
education interaction terms in nonstratified
analyses. Covariates included paternal race,
marital status, maternal age, parity, maternal
residence, and prenatal care utilization.
Previous pregnancy loss did not differ by ma-
ternal nativity and was dropped. We selected
0.=0.05 as the level of significance. All reported
tests of statistical significance were 2 sided, except
for a bivariate association between maternal
nativity and SIDS because families in China
often place sleeping infants on their backs
In this regard, the
lower risk of SIDS among the foreign-born

rather than stomachs.*%

Chinese Americans was possibly associated with
having a shorter exposure to the Western

Mortality Category

Non-Hispanic Whites (n=150620),
Mortality Rate® (No./Total)
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practice of placing infants on their stomachs in
comparison with their US-born counterparts.
This association with risk of SIDS was assumed
less likely to be affected by the introduction of
the “Back to Sleep” campaign in 1994.%%

RESULTS

Compared with non-Hispanic Whites and
US-born Chinese Americans (Table 1),>® for-
eign-born Chinese Americans were (1) less likely
to reside in a city or county with a population of
less than 250000, be unmarried, be an adoles-
cent mother, have high parity for age, or ade-
quately use prenatal care (P<.01) and (2) more
likely to have a Chinese partner (P<.01). Com-
pared with US-born Chinese Americans, foreign-
born Chinese Americans were more likely to
have low education and begin prenatal care after
the first trimester (P<.01).

TABLE 2—Mortality Rates Among Singleton Live Births to Foreign-Born and US-Born Chinese American Mothers and Non-Hispanic
White Mothers: National Center for Health Statistics, 1995-2000

Chinese American Mortality Rate® (No./Total)
US Born (n=15040)  Foreign Born (n=150620)

The IMR of infants born to Chinese Amer-
ican mothers (2.9 of 1000 live births; 3.5 per
1000 for US-born mothers and 2.8 per 1000
for foreign-born mothers) was lower than that
of infants born to non-Hispanic White mothers
(4.7 per 1000; P<.01). As shown in Table 2,
overall, IMR did not vary between infants born
to US-born and foreign-born Chinese American
mothers by age in days at the time of death,
birthweight, or gestational age strata, but it
varied by maternal educational strata (P<.05),
with US-born Chinese American mothers
educated for less than 12 years having the
highest risk of infant death among the 6 life-
course trajectories (7.8 per 1000 live births;
P<.01). In the 1500- to 2499-gram birthweight
stratum, the neonatal mortality rate among
foreign-born Chinese American mothers was
significantly higher than that among their
US-born counterparts (P=.04). None of the

IMR 4.7 (714/150620)
NMR 2.9 (438/150620)
Post-NMR 1.8 (276/14624)
Birthweight-specific IMR”
22500 g .2 (316/143227)
<2500 ¢ 53.7 (395/7362)
1500-2499 ¢ 20.2 (125/6180)
500-1499 g 174.4 (189/1084)
Birthweight-specific NMR®
22500 g .8 (119/143227)
<2500 g 43.1 (317/7362)
1500-2499 g 11.8 (73/6180)
500-1499 g 152.2 (165/1084)
Gestational age-specific IMR”
>37 wk 2.3 (313/135647)
<37 wk 29.4 (358/12175)
Maternal education-specific IMR
<12y 6.1 (421/68610)
13-15y 4.2 (157/37182)
216y 3.0 (136/44772)

3.5 (52/15040)
2.3 (34/15040)
1.2 (18/15006)

7 (24/14214)
33.7 (27/801)

11.2 (8/714)
197.5 (16/81)

8 (12/14214)
(21/801)

2 (3/714)
185.2 (15/81)

26.2

1.4 (19/13462)
24.5 (28/1145)

7.8 (15/1935)
5.4 (13/2388)
2.2 (24/10701)

2.8 (426/150620)
1.8 (269/150620)
1.0 (157/150351)

1.3 (187/144743)
40.1 (233/5812)
15.9 (81/5079)

168.6 (116/688)

0.5 (66/144743)
34.2 (199/5812)
11.6 (59/5079)

152.6 (105/688)

1.3 (187/138631)
23.9 (9217/9069)

3.4 (179/52487)
2.8 (61/21958)
2.4 (183/75853)

P for Foreign-Born vs US-Born P for Foreign-Born Chinese
Chinese Americans Americans vs Whites
A7 <.01
19 <.01
.58 <.01
22 <.01
.38 <.01
.33 .09
51 .75
.05 <.01
23 <.01
.04 92
44 .98
.85 <.01
91 .02
<.01 <.01
.02 <.01
74 04

Note. IMR=infant mortality rate, NMR=neonatal mortality rate.
Source. Adapted from Li et al.*
?Deaths per 1000 live births.

PRates exclude births with missing values (for birthweight strata, 31 among non-Hispanic Whites, 25 among US-borm Chinese Americans, and 65 among foreign-born Chinese Americans; for
gestational age strata, 2798 among non-Hispanic Whites, 433 among US-born Chinese Americans, and 2920 among foreign-born Chinese Americans).
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perinatal outcomes of US-born Chinese Amer-
icans were significantly higher than those of
non-Hispanic Whites (data available upon re-
quest). Among infants weighing more than
2500 grams, those born to foreign-born Chi-
nese American mothers had lower risks of IMR
than those born to non-Hispanic White
mothers (P<.01). Among infants weighing less
than 2500 grams, those born to foreign-born
Chinese American mothers also had lower risks
of IMR than those born to non-Hispanic White
mothers, whereas this differential disappeared in
the 2 LBW strata (P=.09 and .75 for 1500—
2499 g and 500-1499 g, respectively). There
was a similar pattern for birthweight-specific
neonatal mortality.

Table 3 provides the adjusted hazard ratios
of 3 mortality risks of Chinese American in-
fants. Section 1 of the table shows that they did
not differ by maternal nativity when the na-
tivity-by-education interaction is ignored. Sec-
tion 2 shows that the associations between
nativity and infant and neonatal mortality
varied by maternal educational strata. Section
3 shows that the educational gradient in infant
mortality was much more pronounced among

RESEARCH AND PRACTICE

US-born Chinese Americans (hazard ratio
[HR]=2.11-2.32) than among their foreign-
born counterparts (HR=1.15-1.45). A similar
pattern was apparent for postneonatal mortal-
ity. Section 4 shows that 3 life-course trajecto-
ries for Chinese Americans—US born with 12
years of education or less, foreign born with 12
years of education or less, and US born with 13
to 15 years of education—had significantly
higher IMRs than did foreign-born Chinese
Americans with 16 years or more of education.
US-born Chinese Americans with 12 years of
education or less had the highest risk of infant
mortality (HR=2.39; 95% confidence interval
[CII=1.33, 4.27) and postneonatal mortality
(HR=3.15; 95% CI=1.42, 6.97).

Figure 1 shows substantial nativity differ-
entials in infant mortality in the low educa-
tional strata and a dramatic convergence at the
high educational strata. When maternal edu-
cation was dichotomized as 12 years or less or
as more than 12 years, the nativity-by-education
interactions were further confirmed for infant
mortality and postneonatal mortality via sig-
nificant nativity—education interaction terms
(P<.03).

Cause-specific mortality rates and rankings
of causes of death differed by maternal nativity
(Table 4). Specifically, the highest-ranking
cause of infant death among foreign-born
Chinese Americans was congenital malforma-
tions, whereas disorders relating to short
gestation and unspecified LBW were promi-
nent among US-born Chinese Americans. The
numbers of both causes dropped in the post-
neonatal period. Infants born to US-born Chi-
nese Americans had a higher risk of SIDS
in both the infant and postneonatal periods
(P=.03 for 1-tailed Fisher exact test). Gender
ratios (male:female) for SIDS deaths were 3:2
among non-Hispanic Whites, 3:1 among US-
born Chinese Americans, and 2:1 among for-
eign-born Chinese Americans, with no gender
differential in SIDS across maternal nativity
status of Chinese Americans (P=.79 for Fisher
exact test).

DISCUSSION

To our knowledge, the nativity-by-education
interaction effect on infant mortality has never
been reported previously. Our study found
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TABLE 3—Adjusted Hazard Ratios (AHRs) and 95% Confidence Intervals (Cls) of Infant Mortality Among Singleton Live Births to Foreign-Born
and US-Born Chinese American Mothers, With or Without a Nativity-Education Interaction: National Center for Health Statistics, 1995-2000
Infant Mortality, AHR (95% Cl) Postneonatal Mortality, AHR (95% CI) Neonatal Mortality, AHR (95% Cl)
Section No. Variable US Born Foreign Born US Born Foreign Born US Born Foreign Born
Section 1, nativity 1.00 0.87 (0.64, 1.19) 1.00 0.99 (0.58, 1.69) 1.00 0.82 (0.55, 1.20)
Section 2, nativity by education, y
<12 1.00 0.61 (0.33, 1.12) 1.00 0.45 (0.19, 1.07) 1.00 0.85 (0.34, 2.12)
13-15 1.00 0.48* (0.25, 0.94) 1.00 0.70 (0.24, 2.02) 1.00 0.36* (0.16, 0.86)
>16 1.00 1.24 (0.79, 1.93) 1.00 2.59 (0.92, 7.30) 1.00 0.96 (0.58, 1.59)
Section 3, education by nativity, y
<12 2.32* (1.05, 5.14) 1.45* (1.16, 1.82) 5.36* (1.30, 22.06) 1.37 (0.94, 1.99) 1.47 (0.50, 4.33) 1.50* (1.14, 1.99)
13-15 2.11* (1.05, 4.24) 1.15 (0.86, 1.54) 4.06* (1.04, 15.79) 1.27 (0.80, 2.01) 1.72 (0.74, 3.98) 1.09 (0.75, 1.58)
>16 1.00 1.00 1.00 1.00 1.00 1.00
Section 4, life-course trajectories
Foreign born, 216 y 1.00 1.00 1.00
US born, 216 y 0.86 (0.56, 1.33) 0.39 (0.14, 1.07) 1.13 (0.69, 1.85)
Foreign born, 13-15 y 1.17 (0.87, 1.57) 1.25 (0.79, 1.99) 111 (0.77, 1.62)
Foreign born, <12y 1.50* (1.20, 1.87) 1.34 (0.93, 1.94) 1.59* (1.2, 2.10)
US born, 13-15y 1.97* (1.11, 3.50) 1.88 (0.74, 4.78) 2.00* (1.96, 4.16)
US born, <12y 2.39* (1.33, 4.27) 3.15* (1.42, 6.97) 1.70 (0.70, 4.12)
Note. Adjusted for marital status, maternal age, parity, paternal race, maternal residence, and prenatal care utilization. Section 1 assumed the additive effects of nativity and education only, and
adjusted for maternal education additionally.
*P<.05.




US born

Foreign born

Adjusted Hazard Ratios
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117
0.86

12 orless

care utilization.

significant nativity-by-education interaction
through stratified analyses and the testing of
interaction terms. It also found substantial
differentials and inequalities in infant mortality
across 6 life-course trajectories of Chinese

13-15
Maternal Educational Strata,y

T 16 or more

Note. The results reflect adjustment for marital status, maternal age, parity, paternal race, maternal residence, and prenatal

FIGURE 1—Adjusted hazard ratios of infant mortality predicted by maternal nativity status
and educational strata among singleton live births to foreign-born and US-born Chinese
American mothers: National Center for Health Statistics, 1995-2000.

American mothers. Low maternal educational
attainment was more detrimental for the in-
fants of US-born Chinese American mothers
than for the infants of their foreign-born
counterparts, with the infants of US-born

TABLE 4—Leading Causes of Infant and Postneonatal Death Among Singleton Live Births to
Foreign-Born and US-Born Chinese American Mothers and Non-Hispanic White Mothers:
National Center for Health Statistics, 1995-2000

Non-Hispanic Whites®

Chinese Americans
US Born®

Foreign Born®

Cause of Death Rank  No. (Rate)® Rank No. (Rate)® Rank No. (Rate)’
Infant period
Al causes 714 (4.7) 52 (3.5) 426 (2.8)
Congenital malformations 1 186 (1.2) 3 705 1 117 (0.8)
Short gestation and unspecified low birthweight 2 162 (1.1) 1 18(1.2) 2 100 (0.7)
Sudden infant death syndrome 3 102 (0.7) 2 8(05) 4 34 (0.2)
Infection 4 56 (0.4) 4 403 3 35(0.2)
External reasons 5 26 (0.2) 101 5 13 (0.1)
Birth asphyxia and respiratory distress of newborn 6 18 (0.1) 0 6 7(0)
Postneonatal period
All causes 276 (1.8) 18 (1.2) 157 (1)
Sudden infant death syndrome 1 97 (0.6) 1 8 (0.5 15° 32 (0.2)
Congenital malformations 2 54 (0.4) 2 2(0.1) 15°  32(02)
Infection 3 29 (0.2) 101 3 17 (0.1)
External reasons 4 22 (0.1) 101 4 13 (0.1)
Short gestation and unspecified low birthweight 5 9(0.1) 1(0.1) 3(0)

AMortality rate per 1000 live births.
®Median rank of the tied data.
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?For infant period, n=150620; for postneonatal period, n=150183.
®For infant period, n=15040; for postneonatal period, n=15006.
“For infant period, n=150620; for postneonatal period, n=150351.

mothers with 12 years of education or less
being most at risk. The findings for infant
mortality were the same pattern as for the
postneonatal mortality, which was largely
influenced by social and environmental fac-
tors.®® Our findings indicate that maternal na-
tivity and education affect infant mortality
among Chinese Americans synergistically, and
that infant survival might not be influenced only
by maternal place of origin but by its interaction
with maternal education.

Unlike previous researchers,2>203334

we
found that considering the additive associations
of maternal nativity and education alone blurs
the observed substantial heterogeneity and in-
equalities of infant mortality among Chinese
Americans. We concur with other authors® that
the “model minority” image of Chinese Ameri-
cans functions to homogenize the group. Our
study clearly demonstrates the importance of
integrating demography and epidemiology and
using an interactive life-course perspective to
better understand the determinants of infant
mortality.

Interpretations and Implications
Although it is not known how Chinese
American mothers’ educational status moder-
ates the effect of maternal place of origin on
infant mortality, we propose that intergenera-
tional solidarity and transfer between infants’
mothers and grandparents could provide
a means of transmitting the skills needed for
routine tasks over their life courses,”* and
should be an area of further research. Cross-
culturally, it has been reported that intergenera-
tional solidarity and transfer have facilitated the
successful adaptation of younger generations
of migrant families in 8 affluent countries.®® To
understand disparities in LBW among women of
Mexican descent, researchers have considered
intergenerational transfer of knowledge about
diet and stress reduction during pregnancy.®®
Differential interactions between people and
their environment can influence disparities in
infant survival, primarily through intimate (e.g.,
partner and intergenerational) relationships
that exist not only within a family but also
extend to anonymous contacts within neigh-
borhoods (e.g., ethnic enclave).®26758Gener-
ally, with different rates of acculturation between
immigrant parents and their US-born or US-
raised children (e.g., parental pressure for
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high academic achievement), the cultural gap
between a given family and society challenges
family relationships and exacerbates diverse
circumstances, including intergenerational dis-
crepancies and conflicts, rebellious behavior,
withdrawal from school, and alienation from
networks.®®~"! For immigrants, welfare from the
state or other institutions rarely functions ade-
quately; more commonly, the family (nuclear or
extended) becomes the sole provider of welfare
and information transfer to individuals in need.
In this manner, intergenerational solidarity and
effective instrumental and moral transfers enable
immigrant families in Turkey to cope with the
difficulties of acculturation.”? Evidence from
China often has characterized relationships be-
tween the generations as being marked by filial
piety and reciprocity,”>"*
tary relating to the duty of the younger genera-

with most commen-

tion to support elders.”” This line of research has
been limited in the United States, and one recent
study described generational differences in Chi-
nese American adolescents’ perceived family
closeness and relationship satisfaction with their
parents.”® In the case of Chinese American
mothers specifically, we propose that support
and transfer are bidirectional, with advice from
grandparents (regardless of residence) held in
high regard, particularly for health behaviors and
attitudes that might affect pregnancy and infant
survival. Future studies need to determine if
dysfunctional intergenerational relations might
be associated with higher influence of low
education on infant death risk among US-born
Chinese American mothers.

Our findings complement 2 explanations of
the relationship between immigration and
health: the segmented assimilation process°~>!
and the healthy selection process,>”*%77 acting
alone or in combination. The substantial het-
erogeneity in infant mortality among Chinese
Americans in this study provides new and in-
depth evidence regarding reciprocal interactions
between the contexts of exit (maternal place of
origin) and reception (maternal educational stra-
tum) via segmented assimilation.**~>! In contrast
to unidirectional upward mobility of the “model
minority,” 6 subgroups of Chinese Americans
may experience divergent life-course trajectories
through segmented assimilation, creating “‘dis-
tinctive’ social environments and cultural pat-
terns of adaptation for the group, giving rise to
opportunities or constraints for the individual,
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independent of individual socio-economic and
demographic characteristics.”>?!2%

Maternal education is critical in navigating
and negotiating social and institutional envi-
ronments, and is also important in the system of
stratification in infant and child mortality.'**®
Education is generally considered to be a pri-
mary means of upward mobility in American
families. In our study, the highest risk of infant
mortality was among US-born Chinese Ameri-
can mothers with 12 years or less of educa-
tion, who might experience socioeconomic
downward mobility and adaptation into lower
segments of society. Conversely, in a study
in Aberdeen, Scotland, Illsley found that rates
of perinatal mortality were lower among the
infants of upwardly mobile mothers.'®

The downward mobility in our study may
result from women adopting unhealthy life-
styles and accruing limited social capital
from family ties and ethnic community re-
sources,*"%? which could be associated with
documented mental health problems (e.g., de-
pression, suicide) among Chinese American ad-
olescents and college students.”®*° Downward
mobility might explain the highest risk in infant
mortality among US-born Chinese American
mothers with 12 years or less of education
and indicate poor interaction of the individ-
ual with her environment.®! At the same time,
the positive selection of healthier and more
robust immigrants may limit the educational
gradient in infant mortality among the foreign
born.?"?%77 Importantly, the significantly higher
neonatal death risk among infants with birth-
weights of 1500 to 2499 grams who were born
to foreign-born compared with US-born Chinese
Americans, and the disappearance of the risk of
infant and neonatal death among 2 LBW strata
of foreign-born Chinese Americans compared
with non-Hispanic Whites, may be associated
with disparities in access to quality obstetric and
neonatal care®? and require investigation.

Although the health care needs of lower-
educated US-born Chinese American mothers
require special attention, these needs may be
overshadowed by the myth of the “model
minority”**** or lumped together with the
needs of the entire foreign-born group. Mean-
while, both congenital malformations among
the infants of foreign-born Chinese American
mothers and the SIDS risk among the US-born
mothers also require attention. Consistent with

the findings of Collins et al. regarding postneo-
natal mortality among US-born Mexican Ameri-
can mothers,%® a higher risk of SIDS among the
infants of US-born Chinese Americans may point
to a greater frequency of intentional injury and
active neglect.%® In the 1983-1984 birth cohort,
the risk of SIDS was greater among the female
infants of Chinese Americans*®; in the 1995—
2000 birth cohort, by contrast, the risk was
greater among male infants, but there was no
difference between the gender ratios for the
infants of US-born and foreign-born mothers. A
preference for male babies has long been present
in Asian cultures, as has a gender differential
in infant mortality in China.** Our study calls
for further investigation of the nativity differen-
tial in SIDS and changing gender patterns among
Chinese Americans.

Strengths and Limitations

The key strength of our study was that we
integrated evidence from demography and
epidemiology in an interactive life-course
perspective to investigate risk of infant death
among a large sample of Chinese Americans.
The study also had several limitations. There
were too few cases of cause-specific deaths in
the subgroups to explore either nativity dif-
ferentiation or the nativity-by-education in-
teraction. The mothers’ self-recalled early life
exposures could be subject to bias,**? but the
question of maternal nativity status is clear and
unambiguous. We were unable to trace repeated
deliveries for individual women across the 6
calendar years of this administrative data set.
There may have been miscoding or misclassifi-
cation (e.g., of causes of infant death),84 and
comparability of self-reported education be-
tween US-born and foreign-born Chinese
Americans may not be exact. Maternal coun-
try of birth, place of education,®® immigration
cohort, length of US residence, parental inherited
diseases, and adverse behaviors may further
explain the heterogeneity in infant survival in
future studies, but they were not completely
available in the current data set. Without mea-
surement of the cognitive, material, and psycho-
social resources gained through maternal edu-
cation and accumulated over the life course,®
the observed nativity-by-education interaction
effect on infant mortality is explorative rather
than confirmative. Finally, our data set lacked
plausible constructs, including stable family units,
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close intergenerational ties, and economic self-
sufficiency, all of which are well documented in
social sciences**®® and might shed light on the
parental characteristics, family ecology, and
neighborhood contexts of Chinese Ameri-

cans.32’68’87

Conclusions

Our findings indicate that maternal nativity
and education synergistically affect infant
mortality among Chinese Americans, suggest-
ing the importance of searching for potential
mechanisms over the maternal life course and
targeting high-risk groups and potential down-
ward mobility to advance research and practice
aimed at reducing infant mortality. Compared
with rates among non-Hispanic Whites and
other immigrant groups,®”®? infant mortality
and postneonatal mortality among Chinese
Americans were so low that the strategies used
by this group to secure infant survival and
reduce stress and allostatic load over the mater-
nal life course warrant investigation." Inclusion
of life-course socioeconomic measures in sur-
veillance systems would help in both monitoring
and understanding health inequalities.*® Our
study supports the inclusion of life-course socio-
economic measures in the future revision of US
birth certificates.®® Incremental advances in life-
course research will require primary data col-
lection,?”?® longitudinal data that span a pro-
longed period,®® and advanced measures of
social origin, achieved status, and mediating
processes in a broad range of racial/ethnic
groups. M
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