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ABSTRACT
Objective To examine the associations between breastfeeding and child health outcomes among citizen infants of
mothers immigrant to the United States.
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Design/methods From September 1998 through June 2004,
as part of the Children’s Sentinel Nutrition Assessment
Program, a sentinel sample of 3,592 immigrant mothers
with infants aged 0 to 12 months were interviewed in
emergency departments or pediatric clinics in six sites.
Mothers reported breastfeeding history, child health history, household demographics, government assistance
program participation, and household food security. Infants’ weight and length were recorded at the time of
visit. Bivariate analyses identified confounders associated with breastfeeding and outcomes, which were controlled in logistic regression. Additional logistic regressions examined whether food insecurity modified the
relationship between breastfeeding and child outcomes.
Results Eighty-three percent of infants of immigrants initiated breastfeeding. Thirty-six percent of immigrant
households reported household food insecurity. After controlling for potential confounding variables, breastfed infants of immigrant mothers were less likely to be reported
in fair/poor health (adjusted odds ratio [AOR] 0.65, 95%
confidence interval [CI] 0.50 to 0.85; P⫽0.001) and less
likely to have a history of hospitalizations (AOR 0.72, CI
0.56 to 0.93, P⫽0.01), compared to nonbreastfed infants
of immigrant mothers. Compared to nonbreastfed infants, the breastfed infants had significantly greater
weight-for-age z scores (0.185 vs 0.024; P⫽0.006) and
length-for-age z scores (0.144 vs ⫺0.164; P⬍0.0001), but
there was no significant difference in risk of overweight
(weight-for-age ⬎95th percentile or weight-for-length
⬎90th percentile) between the two groups (AOR 0.94, CI
0.73 to 1.21; P⫽0.63). Household food insecurity modified
the association between breastfeeding and child health
status, such that the associations between breastfeeding
and child health were strongest among food-insecure
households.
Conclusions Breastfeeding is associated with improved
health outcomes for infants of immigrant mothers.
Breastfeeding is an optimal strategy in the first year of
life to improve all infants’ health and growth, especially
for children of immigrants who are at greater risk for
experiencing food insecurity.
J Am Diet Assoc. 2007;107:2077-2086.
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T

he demographic composition of families in the
United States is rapidly shifting as the nation’s immigrant population continues to rise. In 2005 the
foreign-born population in the United States surpassed
35 million, representing 12% of the country’s population
(1). Nearly one fifth of all children in the United States,
and one fourth of children of low-income families, are
immigrants or children of immigrants (2). Immigrant
families face greater socioeconomic hardship and more
barriers to accessing assistance programs and health services than US-born families (2-5). As a result, children in
immigrant families are at increased risk for poor health
and nutrition compared to children of US-born parents
(2-4).
Breastfeeding, the optimal form of infant nutrition (6),
is a potential strategy for buffering vulnerable young
children from poor health and nutrition. Breastfeeding
has been shown to improve infants’ general health and
development as well as protect against a number of acute
and chronic diseases (6). Because of the demonstrated
health benefits of breastfeeding, national and international physician organizations recommend breastfeeding
as the preferred infant feeding method (6-10). In the
United States, the Surgeon General has identified increased breastfeeding as a National Objective for the year
2010 (11).
A number of epidemiologic studies have found complex
ethnic, geographic and socioeconomic variation with regard to the prevalence of breastfeeding in the United
States. National surveys consistently indicate lower
breastfeeding initiation and duration rates among
women who are non-Hispanic African American, younger
in age, less educated, of lower socioeconomic status, and
living in certain regions of the country (12-15). Although
national surveys frequently calculate the racial/ethnic
disparities in breastfeeding rates, they do not record maternal birthplace and do not consider immigration status
in the analyses (16). A study of mothers in a large group
practice in eastern Massachusetts found that immigration status was strongly associated with increased breastfeeding initiation; foreign-born white, foreign-born black,
and foreign-born Hispanic mothers all initiated breastfeeding at rates that were greater than their US-born
counterparts (17). Similarly, a study of all birth records in
Massachusetts from 2002 found that US-born mothers in
each racial/ethnic group were less likely to initiate
breastfeeding than non–US-born mothers (16). Other
smaller studies focused on immigrant populations have
also found that foreign-born mothers are more likely to
breastfeed their infants than US-born mothers, but
breastfeeding initiation and duration rates among immigrant mothers often decrease with the amount of time
spent in the United States (18-20). This has been explained by the influence of acculturation to United States
social norms (20,21). However, the association between
breastfeeding and acculturation varies by country of origin (22) and is not found to be statistically significant in
all studies (23,24).
Overall, immigrant mothers are more likely to breastfeed than their US-born peers, yet their children as a
group are at greater risk for poor health and nutrition
(2-4). Few investigators have examined whether breastfeeding can potentially buffer children of impoverished
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immigrants in the United States from these increased
risks. Of particular concern for immigrants is their disproportionate vulnerability to household food insecurity,
a concept defined by the United States Department of
Agriculture as “limited or uncertain availability of adequate or safe foods” for all household members to lead a
healthy life (25). Households headed by immigrants in
the United States are more likely to experience food insecurity than households headed by US-born parents (2629), leaving their children at risk for the multiple consequences of not having consistent access to nutritionally
adequate and safe foods. Food insecurity is associated
with poor child outcomes, including nutrient deficiencies,
learning and developmental deficits, emotional and behavioral problems, and poor health (30-43).
The purpose of this research was to analyze the associations between breastfeeding and child health outcomes
among a sample of immigrant mothers with infants
younger than age 1 year, many of whom live in foodinsecure households. The sample was recruited from six
urban pediatric health care sites in five regions of the
United States. Study of this immigrant sample provides
an opportunity to examine the correlates of breastfeeding
among vulnerable families in the United States.
METHODS
Setting
The ongoing Children’s Sentinel Nutrition Assessment
Program conducts household-level surveys and medical
record audits at six central-city medical centers, including acute care and primary care clinics (Baltimore, MD;
Minneapolis, MN; and Washington, DC) and hospital
emergency departments (Boston, MA; Little Rock, AR;
and Los Angeles, CA). Primary adult caregivers accompanying children aged zero to 3 years seeking care are
interviewed in private settings during waiting periods.
Children’s weight and, if possible, length are recorded at
the time of the interview. The survey instrument includes
questions regarding breastfeeding initiation and duration, household sociodemographic characteristics, child
health status, child’s history of hospitalization, federal
assistance program participation, and household food security. Food security status is derived from the 18-item
US Food Security Scale, which is scored and scaled in
accordance with established procedures (44,45).
Potential respondents are excluded if they do not speak
English, Spanish, or (in Minneapolis only) Somali. In
these cases, the potential respondent’s country of origin
or native language is not recorded. Potential respondents
are also excluded if they are not knowledgeable about the
child’s household, if the household lives in a different
state than the one in which the interview is taking place,
if they refuse consent for any reason, or if the child’s
caregiver has been interviewed by study staff within the
previous 6 months. Caregivers who have been interviewed 7 or more months prior are interviewed again for
the Children’s Sentinel Nutrition Assessment Program
dataset, but only the data from the first interview are
included in this study sample. Caregivers of critically ill
or injured children were not approached. Institutional
Review Board approval was obtained at each site at the

start of the study in 1998 and has been renewed each
year.
Sample
The Children’s Sentinel Nutrition Assessment Program
sample is a sentinel sample obtained by scheduling interviewers in the emergency departments and clinics to coincide with peak patient flow times. The sample in this
analysis was drawn from the interviews conducted between August 1998 and June 2004. Of the 21,564 caregivers who were approached at the six Children’s Sentinel Nutritional Assessment Program sites during this
time period, 2,465 (11%) were found to be ineligible for
interview. Of those ineligible, reasons for ineligibility
were: language of interviewer and caregiver was different
(n⫽1,798, 73%), the caregiver was interviewed by study
staff in the previous 6 months (n⫽399, 16%), the caregiver was not knowledgeable about the household
(n⫽243, 10%), or the household was from out-of-state
(n⫽25, 1%). Among the eligible respondents, 1,449 (7%)
refused consent to participate and 468 (2%) did not complete the interview.
From the interviewed sample of 17,182 children, the
sample was restricted to children aged 0 to 12 months,
almost all born in the United States, leaving a sample of
10,562 infants. The sample was further restricted to respondents who were birth mothers to ensure accuracy of
report of breastfeeding history, leaving a sample of 8,883
infants. Finally, the analysis sample excluded any respondents whose interviews were missing information on
breastfeeding history or mother’s country of birth, resulting in an analysis sample of 8,800 infants. We stratified
the sample by the immigrant status of the mother (determined by mother’s report of her country of birth), resulting in 3,592 infants of immigrant mothers, and 5,208
infants of US-born mothers. Because the issues facing
immigrants are so unique, we examined the two groups
separately and focus on the findings among the immigrant sample in this report.
Predictor Variable
The primary predictor variable in this analysis is report
of any breastfeeding. Two mutually exclusive groups
were formed based on mothers’ response to the following
question: “Was your child breastfed or provided breast
milk?” Breastfeeding duration was assessed by asking,
“For how many months was your child breastfed or provided breast milk?” For those children still receiving
breast milk at the time of the interview, duration was
coded up to the day of the interview. Exclusivity of breastfeeding was not measured.
Outcome Measures
The primary outcome measures in this analysis are infant health status, history of chronic illness, hospitalization history, and growth status. Overall infant health
status was elicited by caregiver response to the question,
“In general, would you say (the child’s) health is excellent, good, fair, or poor?” This is a standardized question,
appearing in the Third National Health and Nutrition
Examination Survey (46). For this study, responses to

Figure. Region of origin of immigrant mothers (n⫽3,592) with citizen
infants followed to examine the associations between breastfeeding
and child health outcomes. (Information from this figure is available
online at www.adajournal.org as part of a PowerPoint presentation
featuring additional online-only content.)

this question were collapsed into two categories (fair/poor
and good/excellent). History of chronic illness was obtained by caregiver response to the question, “Has the
child ever been diagnosed with a chronic illness, such as
asthma or sickle cell anemia?” If yes, the caregiver was
asked to specify the illness. Hospitalization history was
based on two different types of data: in all sites, the
age-adjusted history of hospitalization since birth (excluding the day of the interview), as reported by the
caregiver; and at the Los Angeles, Boston, and Little Rock
emergency department sites only, if the child was acutely
admitted on the day of interview (assessed by medical
chart review). The rationale for using these two types of
data was that, for those either in primary clinics or in
emergency departments, a lifetime history of hospitalization can be ascertained, whereas acute admission, except
in rare instances, is only likely to occur for the children
who present to emergency departments. In analyzing
rates of acute admissions, children in emergency departments are compared only with other children in the three
study emergency department sites (Los Angeles, Boston,
and Little Rock) and not with those in primary care
clinics.
Each infant’s weight and length were obtained either
by project staff members or from medical record reviews
conducted on the same day as the interview. Values were
converted to z scores for weight-for-age, length-for-age,
and weight-for-length, by using age- and sex-specific reference values (47). Two categorical variables were used to
determine infants’ risk for underweight or overweight. A
composite at-risk for underweight variable was defined as
weight-for-age less than the 5th percentile or weight-forlength less than the 10th percentile. A composite at-risk
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Table 1. Sample characteristics by breastfeeding status among citizen infants of immigrant mothers followed to examine the associations
between breastfeeding and child health outcomesa

Maternal characteristics
Site
Baltimore, MD
Boston, MA
Little Rock, AR
Los Angeles, CA
Minneapolis, MN
Washington, DC
Race/ethnicity
Asian
African
Hispanic
White
Marital status
Single/divorced
Married/partner
Education
Some high school
High school graduate
College graduate
Mother <21 y
Mother employed
Mother’s duration in United States (y)
Child characteristics
Insurance status
Public
Private
None
Child age
0-6 mo
6-12 mo
Child gestational age <37 wks
Child low birth weight
Household characteristics
Mean No. of children in house
Household food insecurity
Receives food stamps
Receives TANFb
Receives WICc
Receives subsidized housing

Breastfed
(nⴝ2,967) (%)

Not breastfed
(nⴝ625) (%)

1
27
1
14
47
12

1
22
2
29
33
14

2
32
65
2

5
22
70
4

38
62

43
57

52
30
19
15
26
6.7

56
30
15
16
31
8.7

81
5
14

77
5
18

65
35
8
8

60
40
16
16

2.3
37
22
16
89
14

2.5
31
23
20
91
10

Total sample
(nⴝ3,592) (%)

P
⬍0.0001

⬍0.0001

1
26
1
17
44
12
2
30
66
2

0.03
39
61
0.05

0.33
0.02
⬍0.0001

52
30
18
15
27
7.4

0.02
80
15
5
0.02
⬍0.0001
⬍0.0001
0.001
0.01
0.29
0.08
0.08
0.008

64
36
10
10
2.3
36
22
17
89
13

Group comparisons use 2 for categorical variables and t test for continuous variables.
TANF⫽Temporary Assistance for Needy Families.
c
WIC⫽Special Supplemental Nutrition Program for Women, Infants, and Children.
NOTE: Information from this table is available online at www.adajournal.org as part of a PowerPoint presentation featuring additional online-only content.
a

b

for overweight variable was defined as weight-for-age
greater than the 95th percentile or weight-for-length
greater than the 90th percentile. Although prediction
from infant growth to overweight is a controversial construct, recent studies have found that rapid weight gain
during the first 4 to 6 months of life is associated with
future risk of overweight (48,49). The American Academy
of Pediatrics recommends that physicians identify infants
with high weight-to-length percentiles to correct overfeeding if present (50).
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Statistical Approach
The 2 test for categorical data and the t test for continuous data were used to determine the associations between demographic characteristics, breastfeeding status,
child health, and child growth. To ensure that the group
of breastfed infants and the group of nonbreastfed infants
were statistically comparable, we evaluated potentially
confounding demographic variables that may influence
infant health or growth to include in the analytic model.

A confounding variable was defined as significantly
(P⬍0.05) related to both the predictor (breastfeeding status) and the outcome (health or growth).
Among the sample of immigrant mothers, the potential confounding variables were site of interview, race/
ethnicity of the mother, child having low birth weight
(⬍2,500 g), mother’s length of time in the United States,
child’s insurance status, mother’s marital status, child age,
number of children in the household, household food security status, receipt of housing assistance benefits, and receipt of Temporary Assistance for Needy Families benefits.
Multivariate regression models were used to examine
differences in weight-for-age and length-for-age z scores,
and logistic regressions were performed to examine differences in the odds of poor health or poor growth on the basis
of breastfeeding status, controlling for potential confounders. Additional logistic regressions were performed using
interaction terms to examine whether household food insecurity modified the association between breastfeeding and
child health and growth outcomes.
RESULTS
Preliminary inspection of the data showed that among
the 5,208 US-born mothers in the Children’s Sentinel
Nutrition Assessment Program sample, breastfeeding
was relatively infrequent (39% compared to 83% of the
immigrant mothers) and of very brief duration (mean
duration of 1 month, compared to 2.7 months in the
immigrant sample). No health effects of breastfeeding
were detectable in the infants of US-born mothers. Consistent with other findings on the high prevalence of food
insecurity among immigrant populations (26-29), immigrant households with infants under age 1 year in this
sample are disproportionately affected by food insecurity
(36% compared to 14% of the US-born households). The
analyses that follow are restricted to the 3,592 immigrant
mothers and their infants who comprised our population
of interest.
Demographic Characteristics
The Figure indicates the region of origin of the immigrant
mothers: 41% of the sample were from Mexico, 18% were
from Africa, 16% were from Central America, 11% were
from the Caribbean Islands, 4% were from South America, 2% were from Asia/Pacific Islands, and 8% were from
other regions.
Among the 3,592 infants of immigrant mothers, 83%
were breastfed, for a mean duration of 2.7 months. Duration of breastfeeding was also assessed as a categorical
variable: 30% of the infants were breastfed for longer
than 4 months.
Table 1 depicts the sample demographics by breastfeeding status. There were several differences between
the two groups. In addition to variation in site of interview (the largest portions of both the breastfed and not
breastfed samples were from the Minneapolis site;
P⬍0.0001) and race/ethnicity of the mother (65% of the
breastfed sample were Hispanic, compared to 70% of the
nonbreastfed sample; 32% of the breastfed sample were
non-Hispanic black, compared to 22% of the not breastfed
sample; P⬍0.0001), mothers who reported breastfeeding

Table 2. Unadjusted outcomes by breastfeeding status among
citizen infants of immigrant mothers followed to examine the
associations between breastfeeding and child health outcomes
Breastfed
(nⴝ2,967)
Infant health
Child health fair/poor
(%)
Chronic health problems
(%)
Any hospitalizations
(%)
Admitted to hospitala
(%)
Infant growth
At-risk for underweightb
(%)
At-risk for overweightc
(%)
Mean z score—weight/
age
Mean z score—length/
age

Not
breastfed
(nⴝ625)

P

12

19

⬍0.0001

3

6

0.003

14

20

0.0002

15

17

0.48

14

16

0.06

19

17

0.49

0.209

⫺0.088

⬍0.0001

0.160

⫺0.190

⬍0.0001

a

Emergency department sites only; n⫽1,533.
Weight-for-age ⬍5% or weight-for-length ⬍10%.
Weight-for-age ⬎95% or weight-for-length ⬎90%.
NOTE: Information from this table is available online at www.adajournal.org as part of
a PowerPoint presentation featuring additional online-only content.
b
c

their infants were more likely to be married or have a
partner (62% vs 57%; P⫽0.03), more likely to have a
college degree (19% vs 15%; P⫽0.05), less likely to be
employed (26% vs 31%; P⫽0.02) and had been living in
the United States for a shorter average length of time (6.7
years vs 8.7 years; P⬍0.0001). The sample of infants that
was breastfed was younger (65% younger than age 6
months vs 60% younger than age 6 months; P⫽0.02),
more likely to receive public insurance (81% vs 77%;
P⫽0.02), less likely to have been of low birth weight (8%
vs 16%; P⬍0.01), and less likely to have been born prematurely (8% vs 16%; P⬍0.0001) compared with infants
who were not breastfed. The breastfed sample was also
more likely to receive housing assistance benefits (14% vs
10%; P⫽0.008) but slightly less likely to receive Temporary Assistance for Needy Families benefits (16% vs 20%;
P⫽0.08) and Special Supplemental Nutrition Program for
Women, Infants, and Children benefits (89% vs. 91%;
P⫽0.08). Finally, the breastfed sample lived in homes
with higher rates of reported household food insecurity
(37% vs 31%; P⫽0.01) and with fewer children (2.3 children vs 2.5 children; P⫽0.001).
Unadjusted Outcomes
Table 2 shows the unadjusted outcomes for infant health
and growth by breastfeeding status among the infants of
immigrant mothers. The breastfed infants had significantly lower rates of fair or poor health (12% vs 19%;
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Table 3. Adjusted outcomes by breastfeeding status among citizen infants of immigrant mothers followed to examine the associations between
breastfeeding and child health outcomesa
Breastfed
(nⴝ2,967)

Not breastfed
(nⴝ625)

95% CIb

P

4™™™™™™™™™™™™™ AOR ™™™™™™™™™™™™™3
Infant health
Child health fair/poor
Chronic health problems
Any hospitalizations
Admitted to hospitalc
Infant growth
At-risk for underweightd
At-risk for overweighte
z score weight/age
z score length/age

0.65
0.66
0.72
0.85

1.00
1.00
1.00
1.00

1.09
1.00
0.94
1.00
4™™™™™™™™™™™™ z score ™™™™™™™™™™™™
3
0.185
0.024
0.144
⫺0.164

(0.50, 0.85)
(0.42, 1.06)
(0.56, 0.93)
(0.58, 1.24)

0.001
0.08
0.01
0.39

(0.81, 1.46)
(0.73, 1.21)

0.57
0.63
0.006
⬍0.0001

a
Adjusted odds ratios (AORs) and adjusted means are controlled for site, maternal race/ethnicity, low birth weight, length of time in United States, child insurance status, maternal marital
status, child age, number of children in household, household food security status, receipt of housing assistance benefits, and receipt of Temporary Assistance for Needy Families
benefits.
b
CI⫽confidence interval.
c
Emergency department sites only; n⫽1,533.
d
Weight-for-age ⬍5% or weight-for-length ⬍10%.
e
Weight-for-age ⬎95% or weight-for-length ⬎90%.
NOTE: Information from this table is available online at www.adajournal.org as part of a PowerPoint presentation featuring additional online-only content.

P⬍0.0001), chronic health problems (3% vs 6%; P⫽0.003),
and history of hospitalizations since birth (14% vs 20%;
P⫽0.0002). The difference in acute admission status in
the reduced sample from the emergency department sites
was not statistically significant (15% vs 17%; P⫽0.48).
The breastfed infants had significantly greater weightfor-age (z score 0.209 vs ⫺0.088; P⬍0.0001) and lengthfor-age (z score 0.160 vs ⫺0.190; P⬍0.0001) z scores at the
time of the interview than the infants who were not
breastfed, in bivariate analyses. Breastfed infants also
showed a trend toward significantly lower rate of at-risk
for underweight based on national growth norms (14% vs
16%; P⫽0.06). There is no significant difference in the
rate of at-risk for overweight at the time of the interview
between the two groups (19% vs 17% P⫽0.49).
Adjusted Outcomes
Among the sample of immigrant mothers, the potential
confounding variables correlated with both breastfeeding
and outcomes were site of interview, race/ethnicity of the
mother, child having low birth weight (⬍2,500 g), mother’s length of time in the United States, child’s insurance
status, mother’s marital status, child age, number of children in the household, household food security status,
receipt of housing assistance benefits, and receipt of Temporary Assistance for Needy Families benefits. Although
Special Supplemental Nutrition Program for Women, Infants, and Children participation was marginally higher
among the nonbreastfed sample, this variable was not
correlated with the outcomes and was not included as a
covariate in the adjusted analyses.
Table 3 depicts the multivariate results as adjusted
odds ratios (AORs) and adjusted means, controlled for
these potential confounding variables. The adjusted re-
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sults for infant health are consistent with the unadjusted
findings. The infants who were breastfed were less likely
to be reported in fair/poor health (AOR 0.65, 95% confidence interval [CI] 0.50 to 0.85; P⫽0.001), less likely to
have a history of hospitalizations since birth (AOR 0.72,
95% CI 0.56 to 0.93; P⫽0.01), and showed a trend toward
being less likely to have a chronic health problem (AOR
0.66, 95% CI 0.42 to 1.06; P⫽0.08). There was no significant difference in acute admission status between the
two groups (AOR 0.85, 95% CI 0.58 to 1.24; P⫽0.39).
Also consistent with the unadjusted results, the breastfed infants had significantly higher weight-for-age (z
score 0.185 vs 0.024; P⫽0.006) and length-for-age (z score
0.144 vs ⫺0.164; P⬍0.0001) z scores, but there was no
significant difference between the two groups in being
at-risk for underweight (AOR 1.09, 95% CI 0.81 to 1.46;
P⫽0.57) or at-risk for overweight (AOR 0.94, 95% CI 0.73
to 1.21; P⫽0.63) at the time of the interview, based on
national norms.
Test of Food Insecurity as an Effect Modifier
Among the sample of infants of immigrant mothers, overall 36% reported household food insecurity. Thirty-seven
percent of mothers who breastfed their infants reported
household food insecurity, whereas 31% of mothers who
did not breastfeed reported household food insecurity. In
our analyses, household food insecurity was included as a
covariate in the analytic model. In additional multivariate analyses, separate models with interaction terms
were estimated to test whether household food insecurity
modifies the effect of breastfeeding on child outcomes
among the infants of immigrants.
A significant interaction between household food insecurity and breastfeeding was found for the variables of

Table 4. Secondary analyses: Adjusted child health outcomes stratified by food security status among citizen infants of immigrant mothers
followed to examine the associations between breastfeeding and child health outcomesa
Breastfed
(nⴝ2,967)

Not breastfed
(nⴝ625)

95% CIc

P

(0.50, 0.85)
(0.57, 1.16)
(0.31, 0.71)

0.001
0.26
0.0003

(0.58, 1.24)
(0.64, 1.59)
(0.20, 0.96)

0.39
0.96
0.04

Interaction term:
breastfed/food
security (P )

b

4™™™™™™™™™™ AOR ™™™™™™™™™™3
Child health fair/poor
Not stratified
Food secure
Food insecure
Admitted to hospitald
Not stratified
Food secure
Food insecure
Weight/age
Not stratified
Food secure
Food insecure

0.05
0.65
0.82
0.47

1.00
1.00
1.00

0.04
0.85
1.00
1.01
1.00
0.44
1.00
4™™™™™™™™™™ z score ™™™™™™™™3
0.185
0.024
0.171
0.074
0.206
⫺0.059

0.09
0.006
0.17
0.01

a
Stratified analyses are shown only for the outcomes whose interaction between household food insecurity and breastfeeding was significant or showed a trend toward significance.
The interaction between breastfeeding and food insecurity was not significant for the outcomes of hospitalizations since birth, chronic health problems, being at risk for underweight,
being at risk for overweight, and length-for-age z score.
b
AOR⫽adjusted odds ratio.
c
CI⫽confidence interval.
d
Emergency sites only; n⫽1,533.
NOTE: Information from this table is available online at www.adajournal.org as part of a PowerPoint presentation featuring additional online-only content.

child health fair/poor vs excellent/good (P⫽0.05) and
acute admission to the hospital among the subsample of
infants seen at the emergency department sites (P⫽0.04).
The interaction between household food insecurity and
breastfeeding showed a trend toward significance for the
weight-for-age z score variable (P⫽0.09). The interaction
between breastfeeding and food insecurity was not significant for the outcomes of hospitalizations since birth,
chronic health problems, being at risk for underweight,
being at risk for overweight, and length-for-age z score.
Table 4 shows the results of secondary analyses stratified by food security status for the three outcomes whose
interaction between household food insecurity and
breastfeeding was significant or showed a trend toward
significance. For the outcome of child health, the infants
of immigrants in food-insecure households who were
breastfed were significantly less likely to be reported in
fair/poor health than those who were not breastfed (AOR
0.47, 95% CI 0.31 to 0.71; P⫽0.0003), but the association
did not reach significance for infants of immigrants in
food-secure households (AOR 0.82, 95% CI 0.57 to 1.16;
P⫽0.26). For the outcome of acute admission to the hospital, the infants of immigrants in food-insecure households who were breastfed were significantly less likely to
be urgently admitted to the hospital on the day of the
visit (AOR 0.44, 95% CI 0.20 to 0.96; P⫽0.04), but the
association was not significant for infants of immigrants
in food-secure households (AOR 1.01, 95% CI 0.64 to 1.59;
P⫽0.96). A similar pattern existed for the weight-for-age
z score outcome, with the infants of immigrants in foodinsecure households who were breastfed having greater
weight-for-age z scores than those who were not breastfed
(z score 0.206 vs ⫺0.059; P⫽0.01), but the association was

not significant for the infants of immigrants in food-secure households (z score 0.171 vs 0.074; P⫽0.17).
DISCUSSION
The findings presented here indicate that breastfeeding
is associated with improved infant health and growth
outcomes in this immigrant sample, especially for infants
in food-insecure households. After controlling for potentially confounding variables, infants in immigrant families who received any amount of breast milk were less
likely to be reported in fair or poor health, less likely to
have a history of hospitalizations, and showed a trend
toward being less likely to have a chronic health problem,
compared with infants who were not breastfed. Breastfed
infants of immigrant mothers also weighed more and
were longer than nonbreastfed infants of immigrants,
which is consistent with other epidemiologic findings indicating that breastfed babies develop on a different
growth curve than formula-fed babies (51,52). There was
no difference in risk for overweight among infants who
were breastfed compared with those who were not breastfed.
Consistent with other findings on the high prevalence
of food insecurity among immigrant populations (26-29),
immigrants in this sample are disproportionately affected by food insecurity. Household food insecurity puts
children at risk for health consequences resulting from
lack of access to enough nutritionally adequate foods
(30-43). Secondary analyses of the interaction between
breastfeeding and food insecurity in this immigrant sample indicate that the influence of breastfeeding on child
health status is strongest among the food-insecure families. Furthermore, although the association between
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breastfeeding and acute hospital admission was not significant in the total immigrant sample, when the sample
was stratified by food security status the association
within the food-insecure group reached significance. To
our knowledge, no other studies have examined how
breastfeeding and household food insecurity interact to
affect child health among immigrant or nonimmigrant
populations. Breastfeeding may help to buffer children of
immigrants from health consequences in infancy associated with household food insecurity. The immunoprotective effect of breast milk may decrease the infectious
complications of malnutrition. Furthermore, breast milk
provides optimal nutrition at no cost and does not strain
the cash resources of food insecure families. Further research is needed to clarify these associations.
This study’s findings of improved health and lower odds
of hospitalizations among breastfed infants of immigrants are biologically plausible, given the strong medical
evidence that human milk feeding decreases the incidence and/or prevalence of a wide range of infectious
diseases (6). An analysis of the hospitalization and diagnosis data for all children under age 1 year in the Children’s Sentinel Nutrition Assessment Program sample
shows that the majority of hospitalizations for this age
group are due to infections. In the Children’s Sentinel
Nutrition Assessment Program sample of children
younger than age 1 year, among the 15.1% who have ever
been hospitalized, the most common diagnoses for hospitalizations are other infections (24.3%), lower respiratory
infection (18.7%), gastroenteritis (10%), neonatal (6%),
asthma (5.6%), central nervous system (5.2%), urinary
tract infections (5.2%), and upper respiratory infections
(5.2%). Other research has shown that breastfeeding has
the potential to significantly reduce annual health care
costs in the United States (53,54). In a time of rising
health care costs, policies and practices that promote
breastfeeding among all families are critical to ensure the
health of young children.
Among the 3,592 infants of immigrant mothers, 83%
were breastfed for a mean duration of 2.7 months. Among
the 5,208 infants of US-born mothers in the Children’s
Sentinel Nutrition Assessment Program sample, only
39% were breastfed, with mean duration of 1.0 month.
Thus, consistent with other findings (17-20), immigrant
mothers in the Children’s Sentinel Nutrition Assessment
Program sample reported much higher rates of initiation
and duration of breastfeeding than US-born mothers in
the Children’s Sentinel Nutrition Assessment Program
sample. In addition, length of time in the United States
was inversely associated with breastfeeding among immigrant mothers in bivariate analyses, perhaps reflecting
the influence of acculturation to US social norms, as
others have reported (20,21).
Although national studies have concluded that nonHispanic African-American mothers in the United States
have the lowest rates of breastfeeding (12-15), this trend
may differ when accounting for maternal birthplace and
looking specifically at foreign-born mothers, as in this
study. Table 1 indicates the racial/ethnic distribution
within the breastfed and nonbreastfed groups. We also
looked at the distribution of breastfeeding within each
immigrant racial/ethnic group: the highest rate of breastfeeding, 87%, was reported by mothers in the immigrant
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non-Hispanic black population. Eighty-one percent of
mothers within the immigrant Hispanic group reported
breastfeeding, wheras 68% of immigrant Asian mothers
and 67% of immigrant white mothers reported breastfeeding. Further research with larger cell sizes for each
immigrant group is needed to explore within-group variation in rates of breastfeeding initiation and duration.
The limitations of the Children’s Sentinel Nutrition
Assessment Program study design must be acknowledged. Some immigrants were excluded because their
language was different from that of the interviewer.
Overall we excluded about 10% of potential interviewees
due to language differences, but the race, ethnicity, or
country of origin of these families were not recorded. Also,
the Children’s Sentinel Nutrition Assessment Program
interview does not include a question about the exclusivity of breastfeeding. Any infant in whom breastfeeding
was initiated, regardless of duration, was considered
breastfed and it is unknown whether the breastfed infants in this sample were exclusively breastfed, or receiving formula in addition to breast milk. Thus, it is not
possible to measure any dose response, as amount of
breast milk received is unknown. Caregivers of the sickest children were not approached for an interview; thus,
the exclusion of the most severely ill or injured cases may
have biased the results of the analysis. As with any
cross-sectional sample, it is not possible to determine the
causal direction of effect in these findings. Mothers may
have chosen not to breastfeed if they perceived their child
as being in poor health. We do not know if knowledge of
the infant’s breastfeeding status influenced health providers’ decisions whether or not to hospitalize the child,
leading to lower lifetime hospitalizations among breastfed infants. Because emergency department providers are
unlikely to know a family’s food security status, this
limitation would not explain the interaction between
breastfeeding and food insecurity in reducing acute admissions. Finally, the Children’s Sentinel Nutrition Assessment Program sample is a sentinel surveillance sample of young, high-risk, low-income children and is
neither random nor nationally representative, so the extent to which the findings can be generalized to more
privileged populations is limited.
CONCLUSIONS
With few exceptions, breastfeeding is the optimal nutrition strategy in the first year of life to improve infants’
health and growth. As other researchers have noted, as
the foreign-born population continues to grow, national
public health strategies designed to promote the health
and well-being of all children in the United States must
consider the unique needs and circumstances of the millions of children living in immigrant families (2-4). To
promote the health of young children in immigrant families, breastfeeding promotion strategies and policies
must account for the cultural context and feeding practices of foreign-born mothers’ country of origin. Breastfeeding promotion strategies for immigrant mothers
should encourage women to retain their traditional feeding practices rather than adopt formula-feeding practices
common in North American culture. Sustaining high
rates of breastfeeding among foreign-born families will
protect the health, growth, and nutrition of infants grow-

ing up in vulnerable immigrant households, especially
those challenged by food insecurity.
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