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TAGEDPABSTRACT
OBJECTIVE: Among US-born children of Latina US (USB)
and Latina foreign-born mothers (FBM), to determine whether
1) household and child characteristics differ; 2) child health
outcomes differ; 3) these differences diminish for children of
FBM with longer duration of residence in the United States;
and 4) these differences can be explained by food insecurity
(FI) or by Supplemental Nutrition Assistance Program (SNAP)
participation.
METHODS: Cross-sectional survey of 2145 Latina mothers of
publicly insured US-born children 0 to 48 months old in a
Boston emergency department (ED) 2004 to 2013. Predictors
were FBM versus USBM and duration of residence in the
United States. Outcomes were mothers’ report of child
health, history of hospitalization, developmental risk, and
hospital admission on the day of ED visit. Multivariable
logistic regression adjusted for potential confounders and
effect modification.
RESULTS: FBM versus USBM households had more household (31% vs 26%) and child (19% vs 11%) FI and lower

SNAP participation (44% vs 67%). Children of FBM versus
USBM were more likely to be reported in fair/poor versus
good/excellent health (adjusted odds ratios 1.9, 95% confidence interval [1.4, 2.6]), with highest odds for children of
FBM with shortest duration of residence, and to be admitted to
the hospital on the day of the ED visit (adjusted odds ratios
1.7, 95% confidence interval [1.3, 2.2]). SNAP and FI did not
fully explain these outcomes.
CONCLUSION: When providing care and creating public policies, clinicians and policymakers should consider higher rates
of food insecurity, lower SNAP participation, and risk for poor
health outcomes in Latinx children of FBM.

TAGEDPKEYWORDS: child health; food insecurity; immigrant; Latinx;
Supplemental Nutrition Assistance Program
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TAGEDPWHAT’S NEW

are younger than 18 years of age, and the majority of US
citizen Latinx children have at least 1 foreign-born parent.2
The increasing population of US citizen children of FB Latinx parents may face increased hardships, combined with
decreased access to public assistance programs and health
care, which may override the perceived “healthy immigrant
effect.”
Although Latinx people are typically treated as a single
demographic group in health outcomes research, child
health status is likely to differ by parental immigrant status and duration of residence (DOR), which influence economic opportunities, language proficiency, and access to
public assistance programs and health care.3 Although
their US-born children may still be eligible for the

Compared to children of Latina US-born mothers,
US-born children of Latina foreign-born mothers were
more likely to be food insecure, less likely to receive
SNAP, had worse maternal rating of health, and more
likely to be admitted to the hospital.

TAGEDPTHE US LATINX (a gender-neutral alternative to Latino or
Latina) population increased from 35 to 57.5 million from
the year 2000 to 2016. Approximately 35% of the Latinx
population are foreign-born (FB), with the greatest proportion of Mexican origin but an increasing number from Central American countries.1 Nearly half of US-born Latinx
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Supplemental Nutrition Assistance Program (SNAP), by
current federal regulation, most foreign-born adults cannot participate in SNAP or Medicaid for the first 5 years
of authorized US residence.4
Compared with children of US-born parents, children of immigrant and refugee parents face heightened
risk of economic hardships that may have a negative
impact on health. US-born children of Latinx immigrants are at high risk for experiencing food insecurity,5−7 an established risk factor for poor health.8
This risk was recently shown to have increased significantly between 1998 and 2011 for Latinx kindergartenaged children of foreign- versus US-born mothers.9
Families with immigrant parents participate less frequently in SNAP, a program that can mitigate effects
of food insecurity and poverty on health and development.10,11 Compared with children of citizens, children
of noncitizens have been shown to have higher levels
of food insecurity, lower participation in SNAP, and
lower SNAP benefit amounts per household member
even when they do participate.12
Despite poverty-related risk factors, studies supporting
a “healthy immigrant paradox”—and more specifically to
Latinx populations, the “Hispanic health paradox”—
describe better health outcomes in immigrants and successive generations than would be predicted by socioeconomic status, with the strongest data for children of
Mexican origin.13,14 Multiple hypotheses have been proposed to explain these paradoxes, and the effects of
immigration on health outcomes usually diminish with
successive generations. In some epidemiological studies,
Latinx immigrants and their children compared with nonLatinx controls experienced fewer adverse outcomes in
domains such as preterm birth, infant mortality, and
asthma.15 Nevertheless, other data have demonstrated that
children of foreign-born mothers (FBM) have higher odds
of fair/poor child health.5 These findings have not been
consistently shown in children and are not generalizable
across various demographic groups,13,16 The strongest,
yet still inconsistent, data are in the perinatal period with
fewer studies regarding early childhood health or developmental outcomes.13,17
Understanding differences in demographics and health
and development outcomes between Latinx children of
foreign- versus US-born parents—extending beyond
infancy into early childhood—can inform targeted interventions to improve child and population health. Moreover, few data elucidate the health and developmental
status of Latinx children of non-Mexican heritage nor the
impact of mother’s DOR in the United States.
Goals of this study were to determine whether: 1)
household and child characteristics differ between USborn children of Latina USBM and FBM, 2) child
health and development outcomes differ between children of Latina USBM and FBM, 3) these differences
diminish for children of FBM with longer DOR in the
United States, and 4) differences in health outcomes
can be partially attributed to food insecurity or to
SNAP participation.

ACADEMIC PEDIATRICS

TAGEDH1METHODSTAGEDEN
TAGEDH2DATA COLLECTIONTAGEDEN
Children’s HealthWatch is an ongoing 5-city repeat
cross-sectional survey study investigating associations
between economic hardships, public assistance programs,
and health of children less than 48 months old and their
caregivers.5 The Boston site is Boston Medical Center, an
urban hospital (the largest in New England) serving a predominantly low-income population; data are collected in
the pediatric emergency department (ED). The survey
was translated from English to Spanish by native Spanish
speakers from diverse Hispanophone regions and then
back-translated before being certified by the Boston University School of Medicine Institutional Review Board
(IRB). After obtaining informed consent, bilingual
research assistants conducted face-to-face interviews in
private settings using caregivers’ preferred language
(English or Spanish), entering verbal responses onto laptop computers for secure transmission to a data analysis
center.
Children’s HealthWatch survey participant eligibility
criteria included the following: English or Spanish speaking, primary caregiver, knowledgeable about the child’s
household, and self-reported Massachusetts state residency.
Caregivers of critically ill or injured children, and those
previously interviewed were excluded. IRB approval was
obtained prior to data collection and renewed annually.
Caregivers reported their place of birth but not their immigration or citizenship status.
TAGEDH2STUDY POPULATIONTAGEDEN
For this study, additional eligibility criteria were children born in the United States by maternal report aged
0 to 48 months whose birth mothers self-identified as Latina
using the standard US Census question.18 To ensure comparable household incomes across all exposure groups,
we restricted the sample to caregivers with public or no
health insurance.11
Between January 2004 and June 2013, 7793 caregivers completed the Children’s HealthWatch study
interview. Of these participants, the 2259 who selfidentified as Latina and were also biological mothers
were eligible for analysis. Excluding 114 mothers with
private insurance yielded a final sample of 2145 USborn children of Latina mothers, of whom 1071
(49.9%) were born in the mainland United States or
Puerto Rico (USBM) and 1074 (50.1%) were foreign
born (FBM). Interviews were conducted in Spanish for
9% of USBM and 65% of FBM.
T REDICTORSTAGEDEN
AGEDH2P
Main exposure variables were mothers’ self-reported
birthplace (foreign vs United States), and for FBM, DOR
ascertained by self-reported year of arrival in the United
States. DOR was stratified into <5 years, 5 to 10 years,
and >10 years to reflect adult eligibility for certain
means-tested public assistance programs.5,19
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TAGEDH2OUTCOMESTAGEDEN
Outcome variables included 1) mother’s rating of child
health, 2) hospital admission from the ED at the time of
interview determined by medical record review, 3) history
of prior hospitalization not including hospitalization at
birth, determined by mother’s report, and 4) developmental risk, measured by one or more concerns expressed on
the Parents’ Evaluation of Developmental Status
(PEDS).20 Mothers rated their children’s health status as
fair, poor, good, or excellent, a response adapted from the
single, validated question from the Third National Health
and Nutrition Examination Survey.21 The PEDS is a
developmental screening test, validated in English and
Spanish, recommended by the American Academy of
Pediatrics for use from birth through age 7.20 Children
with one or more significant concerns identified on the
PEDS are considered at moderate risk for developmental
disabilities and in need of additional screening, monitoring, and intervention. For this outcome, we limited our
sample to children ≥4 months old because of better PEDS
sensitivity and specificity above that age.22
TAGEDH2COVARIATES AND MEDIATORSTAGEDEN
Potential confounders included mother’s report of child
age and sex, mother’s education and employment, child’s
birth weight (<2500 g vs ≥2500 g), gestational age, whether
the child had ever been breastfed, and mother’s depressive
symptoms. Mothers’ depressive symptoms were measured
with the Kemper scale, a 3-item screen shown to be sensitive, specific, and with a positive predictive value of 66%
compared with the 8-item Rand screening instrument.23
Language of interview was not evaluated because of collinearity with mothers’ place of birth.
Food insecurity was assessed using the US Household
Food Security Survey Module (HFSSM), an assessment
of household food security standardized in English and
Spanish that includes 10 household-focused and 8 childspecific questions.24 The US Department of Agriculture
Economic Research Service classifies households as food
insecure if they report they could not consistently afford
enough food for active, healthy lives for all household
members in the past 12 months because of constrained
resources.4 We categorized participants as 1) household
food insecure (HFI) if 3 or more household questions
were endorsed as sometimes or often true versus never
true, 2) household and child food insecure (CFI) if 2 or
more of the 8 child-specific questions were also endorsed,
and 3) all others as food secure.4
Mothers also answered questions about current participation in SNAP and WIC for themselves and their children. We examined food insecurity and lack of access to
SNAP as potential mediators of the associations between
maternal place of birth and child health, as suggested by a
previous study.5
TAGEDH2STATISTICAL ANALYSISTAGEDEN
We examined bivariate relationships between mother’s
place of birth (US born vs foreign-born) and maternal and
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child characteristics, and further examined relationships
stratified by FBM’s DOR in the United States. To develop
multivariable models, we examined these bivariate relationships between exposures and outcomes, and performed
logistic regression adding child and maternal variables
sequentially to the models to explore their influence on the
primary relationship. After running 5 models, our final multivariable model controlled for child’s age and sex, gestational age, whether the child had ever breastfed, mother’s
depressive symptoms, and her education. We additionally
performed a sensitivity analysis excluding mothers born in
Puerto Rico (n = 270) to ensure that there was no effect
modification as this group is US-Born but may have other
demographic differences. We examined interview year as
both a confounder and an effect modifier in the multivariable models. Food insecurity and SNAP participation were
examined as mediators of the relationship between child
health and mother’s place of birth. We employed the
approach described by Baron and Kenny and Sobel’s test to
examine mediation.25

TAGEDH1RESULTSTAGEDEN
TAGEDH2FAMILY CHARACTERISTICSTAGEDEN
Most mothers were born in mainland United States,
Puerto Rico, El Salvador, and the Dominican Republic,
with less than a quarter born in Honduras, Guatemala,
Colombia, Mexico, and other countries (Figure).
Mother, child, and household characteristics differed by
mother’s place of birth (USBM vs FBM) and, among
FBM, by duration of US residence (Table 1). Among children of FBM, preterm birth was less common than among
children of USBM (9.5% vs 13.9%, respectively;
P = .002), and more children of FBM versus USBM had
ever been breastfed (88.9% vs 64.3%; P < .001). FBM
were less likely to screen positive for depression, had
lower educational attainment, but were more likely to be
married or partnered, and employed. FBM reported lower
rates of SNAP participation than USBM (43.8% vs
67.1%, P < .001), as well as lower SNAP benefit amount
per person per month in households that did participate in
SNAP (mean of $79.0 vs $93.5 dollars per person per
month, P < .001). More FBM than USBM participated in
WIC (90.9 vs 83.9%, P < .001).
T HILD
AGEDH2C

OUTCOMES BY MOTHER’S PLACE OF BIRTHTAGEDEN
In bivariate analyses compared to USBM, FBM more
frequently rated their child’s health as fair/poor versus
excellent/good (15.7% vs 9.4%, respectively, P < .001),
and FBM’s children were more frequently admitted to the
hospital from the ED (21.9% vs 12.7%, P < .001). FBM
reported higher rates of both HFI (31.3% vs 26.2%,
P = .01) and CFI (18.9% vs 10.8%, P < .001; Table 2).
Adjusted odds ratios (AOR) were consistent with unadjusted outcomes (Table 3). Controlling for covariates,
FBM had 2-fold higher odds of reporting fair or poor child
health (AOR 2.1 [95% confidence interval 1.6, 2.8]) and
nearly twice the odds of having their children admitted to
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Figure. Mother’s place of birth.
Source: Children’s HealthWatch - Boston data, 2004 to 2013.

the hospital from the ED (AOR 1.8 [95% confidence interval 1.4, 2.3]). History of prior hospitalizations or developmental risk did not significantly differ between groups.
Sensitivity analyses excluding mothers born in Puerto
Rico did not change the results. Including interview year

in the multivariable model did not meaningfully change
the results, and adjusted effects of mother’s place of birth
did not significantly change across study years (ie, no significant interaction between place of birth and study
year).

Table 1. Child and Maternal Characteristics of 2145 US-Born Latinx Children

Characteristics

US-Born Latina Mother
N = 1071

Foreign-Born Latina Mother
N = 1074

P Value

N (%)
Child characteristics
Child sex—Female
Child age, months (mean, SD)
Low birthweight (<2500 g)
Preterm birth—Gestational age <37 weeks
Child ever breastfed
Child’s insurance type
Public
None
Maternal characteristics
Age, years (mean, SD)
Depressive symptoms
Marital status
Married/partnered
Not married/partnered
Educational attainment
Never/elementary/some high school
Completed high school
Tech school/college grad or higher
Employed
Language of interview
Spanish
English
Household characteristics
Number of children in household (mean, SD)
SNAP participation
SNAP benefit amount per person per month in dollars (mean, SD)
WIC participation
Household food insecurity
Child food insecurity

500 (46.7%)
13.5 (11.4)
141 (13.3%)
149 (13.9%)
688 (64.3%)

524 (48.8%)
13.9 (10.6)
102 (9.8%)
102 (9.5%)
954 (88.9%)

1031 (96.5%)
37 (3.5%)

1016 (95.0%)
53 (5.0%)

28.2 (5.9)
359 (33.5%)

25.2 (5.9)
303 (28.2%)

272 (25.5%)
796 (74.5%)

450 (41.9%)
623 (58.1%)

411 (38.5%)
388 (36.3%)
269 (25.2%)
323 (30.2%)

487 (45.6%)
348 (32.6%)
234 (21.9%)
404 (37.7%)

100 (9.3%)
971 (90.7%)

701 (65.3%)
373 (34.7%)

2.2 (1.2)
719 (67.1%)
93.5 (48.3)
898 (83.9%)
281 (26.2%)
116 (10.8%)

2.1 (1.1)
470 (43.8%)
79.0 (42.0)
972 (90.9%)
335 (31.3%)
203 (18.9%)

.33
.39
.011
.002
<.001
.09

<.001
.008
<.001

.004

<.001
<.001

.003
<.001
<.001
<.001
.010
<.001

SNAP indicates Supplemental Nutrition Assistance Program; WIC, Special Supplemental Nutrition Program for Women, Infants, and
Children.
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Table 2. Child Health Outcomes Among Children of Foreign-Born Versus US-Born Latina Mothers

Outcomes

US-Born Latina Mother
N = 1071

Foreign-Born Latina
Mother
N = 1074

P Value

168 (15.7%)
235 (21.9%)
243 (22.8%)
128 (17.1%)

<.001
<.001
.85
.09

N (%)
Maternal rating of child health as fair or poor
Admission from the emergency department on the day of interview
History of prior hospitalization
Developmental risk (ages ≥4 mo, n = 1572)

100 (9.4%)
136 (12.7%)
245 (23.1%)
169 (20.5%)

Table 3. Unadjusted and Adjusted Odds of Child Health Outcomes Among Children of Latina Foreign-Born Versus US-Born Mothers

Child Outcomes

US-Born Latina Mother

Maternal rating of child health as fair or poor

1.00

Admission from the emergency department on the day of interview

1.00

History of prior hospitalization

1.00

Developmental risk

1.00

FB Latina Mother
Unadjusted OR
1.80
(1.39, 2.35)
P < .001
1.92
(1.52, 2.42)
P < .001
0.98
(0.80, 1.20)
P = .85
0.80
(0.62, 1.03)
P = .09

FB Latina Mother
Adjusted OR
2.07
(1.55, 2.75)
P < .001
1.80
(1.41, 2.30)
P < .001
1.09
(0.88, 1.35)
P = .44
0.93
(0.71, 1.23)
P = .62

Adjusted for child age, sex, gestational age, breastfed, maternal depression, maternal education. The reference group is US-Born Latina
Mothers.

TAGEDH2CHARACTERISTICS BY DORTAGEDEN
As DOR in the United States increased, mean maternal age and the proportion employed increased
(Table 4). For FBM with DOR <5, 5 to 10, and
>10 years, the rates of SNAP participation were
33.7%, 45.3%, and 51.5%, respectively, and the mean
(SD) dollar amount per household member increased
significantly from $66.3 (36.2) and 74.0 (38.1), to 94.6
(46.0), respectively. DOR was not associated with rates
of breastfeeding, maternal depressive symptoms, or
low birth weight or prematurity. Spanish-language
interviews were conducted for the majority of FBM
with DOR <5 years, compared with less than half of
FBM with DOR >10 years (P < .001).
T HILD AND
AGEDH2C

HOUSEHOLD OUTCOMES BY DORTAGEDEN
Outcomes were also examined in stratified analyses by
mothers’ DOR (Table 5). The only outcome that differed
significantly by duration of residency was maternal rating
of child’s fair/poor health, which decreased as DOR
increased: from 18% (<5 years) to 17% (5−10 years), to
11% (>10 years), versus 9% for USBM (P = .04 across
DOR groups, and P < .001 across groups including
USBM).
Controlling for covariates, maternal rating of child
health as fair/poor also differed significantly when comparing FBM with DOR<5 years to DOR >10 years (AOR
2.49 [1.70, 3.64] vs 1.48 [0.97, 2.27]; P = .03). Admission
from the ED in children of FBM versus USBM showed

trends of decreased odds of each outcome with each incremental increase in DOR, but all odds remained elevated
compared to children of USBM (Table 6).
TAGEDH2MEDIATION ANALYSESTAGEDEN
Mediation analyses examined HFI and CFI as well
as SNAP participation as potential mediators of the
association between mother’s birthplace and the outcomes of child health and of admission to the hospital. Child but not household FI partially mediated
fair/poor health and was statistically significant, but
with small attenuation of the odds (AOR 2.07
decreased to 1.98, with Sobel P = .02). Child FI was
borderline significant as a mediator for hospital
admission from the ED (P = .08 Sobel test), with little
attenuation of mother’s place of birth OR from 1.80
to 1.75 (1.37, 2.25). Mediation was not significant for
admission from the ED for either HFI or CFI. There
was partial mediation by SNAP participation on
admission from the ED, again with small attenuation
of the AOR from 1.80 to 1.64 (Sobel P = .02), but not
on reported child health.

TAGEDH1DISCUSSIONTAGEDEN
In this study, we analyzed maternal and child characteristics as predictors of health outcomes beyond infancy to
elucidate how the demographic and health risks for a
growing, diverse group of US-born children of Latinx
immigrant mothers differ from children of Latinx US-born
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Table 4. Child and Maternal Characteristics Among Latina Foreign-Born Mothers by Duration of Residence (DOR) in the United States
DOR <5 Years
N = 302

Characteristics

DOR 5−10 Years
N = 426

DOR >10 Years
N = 309

P Value

N (%)
Child characteristics
Child sex—Female
Child’s age, months (mean, SD)
Low birthweight (<2500 g)
Preterm birth—Gestational age <37 weeks
Child ever breastfed
Child’s insurance type
Public
None
Maternal characteristics
Age, years (mean, SD)
Depressive symptoms
Marital status
Married/partnered
Not married/partnered
Educational attainment
Never/elementary/some high school
Completed high school
Tech school/college grad or higher
Employed
Language of interview
Spanish
English
Household characteristics
Number of children in household (mean, SD)
SNAP participation
SNAP benefit amount per person per month in dollars (mean, SD)
WIC participation
Household food insecurity
Child food insecurity

153 (50.7%)
11.6 (10.5)
35 (11.9%)
30 (10.0%)
271 (89.7%)

205 (48.1%)
13.5 (11.3)
33 (8.0%)
35 (8.3%)
386 (90.8%)

150 (48.5%)
15.5 (11.9)
32 (10.5%)
33 (10.7%)
267 (86.4%)

276 (92.0%)
24 (8.0%)

407 (95.8%)
18 (4.2%)

297 (96.7%)
10 (3.3%)

26.7 (5.7)
87 (28.8%)

28.0 (5.7)
123 (28.9%)

29.9 (6.0)
82 (26.5%)

117 (38.7%)
185 (61.3%)

184 (43.2%)
242 (56.8%)

135 (43.7%)
174 (56.3%)

148 (49.2%)
84 (27.9%)
69 (22.9%)
80 (26.6%)

213 (50.1%)
139 (32.7%)
73 (17.2%)
162 (38.2%)

109 (35.6%)
109 (35.6%)
88 (28.8%)
150 (48.5%)

56 (18.5%)
246 (81.5%)

129 (30.3%)
297 (69.7%)

178 (57.6%)
131 (42.4%)

1.9 (1.0)
101 (33.7%)
66.3 (36.2)
281 (94.0%)
107 (35.5%)
62 (20.6%)

2.0 (1.0)
193 (45.3%)
74.0 (38.1)
388 (91.3%)
129 (30.3%)
84 (19.7%)

2.4 (1.2)
159 (51.5%)
94.6 (46.0)
268 (86.7%)
89 (28.9%)
51 (16.6%)

.78
<.001
.22
.50
.15
.02

<.001
.75
.38

<.001

<.001
<.001

<.001
<.001
<.001
.008
.17
.40

SNAP indicates Supplemental Nutrition Assistance Program; WIC, Special Supplemental Nutrition Program for Women, Infants, and
Children.

mothers. US-born children of FBM compared with children
of USBM were more likely to have fair/poor child health,
and to be admitted to the hospital from an ED visit. Odds
of poor health and hospital admission from the ED were
highest among children of FBM with shortest DOR in the
United States. Households with US-born children of FBM
were less likely to participate in SNAP and more likely to
experience household and child food insecurity, but these
characteristics only slightly attenuated the odds ratios of
several of our examined outcomes.
Our study adds new information regarding how maternal
immigrant status is related to health of young Latinx children, particularly those not of Mexican heritage. Our results
extend data from a previous multicenter Children’s

HealthWatch study that showed maternal rating of child
health as fair or poor was more common among children of
FBM than among children of USBM, and that FBM households were also at higher risk of food insecurity, particularly
for those most recently arrived. That study, using data from
1998 to 2005, was not restricted to Latinx ethnicity and had
quite variable immigrant populations by study site.5 We
also added the other child health outcomes beyond maternal
self-rated health; the finding of increased odds of hospital
admission from the ED has implications for the health of
children of Latinx mothers as well as health system costs.
Other studies have shown similar effects of immigrant status on child and adult health; adult Latinx noncitizens may
also have worse health than citizens.6,26

Table 5. Child Health Outcomes by Mothers’ Duration of Residence in the United States

Child Outcomes
Maternal rating of child health as fair or poor
Admission from the ED on the day of interview
Developmental risk (ages >4 mo, n = 1546)
History of prior hospitalization

US-Born Latina Mother DOR <5 Years DOR 5−10 Years DOR >10 Years
N = 1071
N = 302
N = 426
N = 309
P Value*
100 (9.4%)
136 (12.7%)
169 (20.5%)
245 (23.1%)

N (%)
55 (18.3%)
72 (23.8%)
33 (16.6%)
70 (23.4%)

72 (17.0%)
95 (22.3%)
46 (16.1%)
100 (23.5%)

35 (11.3%)
60 (19.4%)
47 (19.8%)
65 (21.2%)

.04; <.001
.40; <.001
.52; .31
.74; .89

ED indicates emergency department.
*The first P value given compares percentages across the 3 DOR groups, excluding US-Born mothers. The second P value given compares percentages across 4 groups including US-Born mothers.
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Table 6. Adjusted Associations of Maternal Duration of Residence in the United States With Child Health

US-Born
Latina Mother
Maternal rating of child health as fair or poor

1.00

Admission from the ED on the day of interview

1.00

Developmental risk

1.00

History of prior hospitalization

1.00

DOR <5 Years
AOR*
(95% CI)
2.49
(1.70, 3.64)
P < .001
1.89
(1.35, 2.65)
P < .001
0.93
(0.61, 1.44)
P = .75
1.17
(0.85, 1.61)
P = .32

DOR 5−10 Years
AOR*
(95% CI)
2.25
(1.58, 3.19)
P < .001
1.80
(1.33, 2.46)
P < .001
0.89
(0.61, 1.30)
P = .54
1.14
(0.86, 1.51)
P = .37

DOR >10 Years
AOR*
(95% CI)
1.48
(0.97, 2.27)
P = .07
1.75
(1.24, 2.49)
P = .002
1.06
(0.72, 1.54)
P = .78
0.95
(0.69, 1.31)
P = .76

DOR >10 vs
DOR <5
P Value†
.03

.71

.30

.63

ED indicates emergency department.
Adjusted for child age, sex, gestational age, breastfed, maternal depression, maternal education. The reference group is US Born Latina
Mothers.
*AOR and P value are comparing DOR group to US-Born Latina mothers.
†P value testing differences in AOR between DOR <5 years and DOR >10 years.

This study also adds to the literature in its focus on the
largely non-Mexican population of Latinx children living
in Boston. Prior health research on Latinx immigrants,
including the Hispanic National Health and Nutrition
Examination Survey, has primarily focused on Latinx
populations with Mexican heritage.27 In our study, only
1% of FBM reported Mexico as their place of birth, while
27% were born in Honduras, Guatemala, and El Salvador.
From 2007 to 2015, the number of immigrants from these
3 countries rose by 25%.28 The current sample approximates the most recent Boston citywide data which found
that half of Boston’s Latinx population is US-born (US
Mainland or Puerto Rico) and the majority of those who
are not US-born are from the Caribbean and Central
America, with 6% from Mexico, compared to 32% nationally.29,30 Our sample is drawn from the Boston Medical
Center ED, which provided 32% of emergency visits for
Boston residents under 18 from 2004 to 2014 (all insurance types included).31 Given the increasing numbers of
Latinx of Central American heritage in the United States,
health risks and outcomes specific to this population warrant separate investigation.32
Worse child health and increased odds of hospital
admission among children of FBM were observed despite
the presumed beneficial effects of the Hispanic health paradox. Although data supporting the Hispanic health paradox appears strongest in populations of Mexican heritage
(only 1% of our study’s participants),13 this paradox may
still have attenuated adverse effects of low-income and
poverty and lack of access to health care on child health.33
Our finding of lower SNAP participation as well as
lower household amounts received among FBM results
from multiple factors, including difficulty experienced by
immigrants and their caseworkers in understanding eligibility rules, complex application processes, language barriers, and transportation problems,34 as well as fears of
negatively impacting their own or family members’ immigration status, even among documented immigrants.10,35

Although US-born and immigrant children with legal residence status who meet household income eligibility criteria are eligible for SNAP, most foreign-born parents who
have resided in the United States for less than 5 years are
not eligible, leading to lower total household benefit
amounts for SNAP even if children participate.36 In contrast, WIC eligibility is not restricted or proposed to be
restricted by immigration status,34 which is one possible
explanation for the higher participation of more recently
arrived FBM in WIC. Many FBM with longer DOR
arrived in the United States as children or adolescents and
thus likely have fewer language barriers; however, they
may still experience barriers to participation in SNAP and
other programs. This may help to explain why even children of FBM with DOR >10 years have higher odds of
worse health and hospital admission.
Mediation analysis found that child food insecurity and
SNAP participation only slightly attenuated the odds of
diminished child health and increased odds of hospital
admission, respectively. Prior literature has shown associations between food insecurity and poor health outcomes
as well as protective effects of SNAP.37,38 The prior multisite Children’s Health Watch study by Chilton et al, not
restricted by ethnicity, did find that food insecurity mediated the association between immigrant status and child
health for children of mothers with DOR <10 years.5 The
sample size was larger in that study, and the change in
AOR was also small. In our study, our findings of weak
mediation by CFI and no mediation by HFI suggest that
other unmeasured factors related to immigrant status
may explain the relationship.39 These factors may include
difficulty accessing multiple programs and services,
beyond SNAP, as well as discrimination/bias and language
barriers.
Language may explain in part the association of FBM
with poor maternal rating of child health and higher odds
of admission, as well as the lack of difference in developmental risk measurement. Language of interview (Spanish
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vs English) has been associated with worse maternal rating of child health, which may be culturally mediated in
part by differing perceptions/translations of fair health
that may change along with increased usage of English
language.40 Language barriers may also result in worse
access to and quality of medical care.41 Among pediatric
patients/families, limited English proficiency has also
been associated with increased admission from the ED,
after controlling for other variables including acuity of
presentation.42 Conversely, children in Spanish- versus
English-speaking households are less likely to be reported
by their parents to be at risk for developmental and behavioral disorders.43 Thus, it is possible that effects of FBM
on this outcome were attenuated by more interviews having been conducted in Spanish or by associated cultural or
other factors.
This study’s strengths include its focus on a high-risk,
diverse sample of Latinx families that is distinct from the
most-studied Latinx populations of Mexican heritage and
which is reflective of the national trend of increasing
immigration from Central America. This “sentinel
sampling” has strength in that it is designed to signal early
trends in the highest risk populations before they may be
widely generalizable.11 Limitations include lack of sufficient power to analyze whether outcomes differed by
maternal country of origin; related analysis was done previously in a multisite Children’s HealthWatch analysis
and would be an important topic for future study.44 The
concept of depression may differ cross-culturally, and the
scale used in this study has not, to our knowledge, been
specifically validated in Spanish. Finally, collinearity
between mother’s place of birth and language of interview
made it impossible to control for language in our analyses
and the dataset lacked information about the level of language proficiency or increasing familiarity and comfort
with US dominant culture.
Medical and public health practice systems should
incorporate screening and intervention for social determinants of health, such as food insecurity as recommended
by the American Academy of Pediatrics,45 and should be
aware that regardless of legal status and eligibility, children of FBMs participate in SNAP less frequently and
receive smaller amounts when they do participate. There
are many unmeasured factors which may be mediating the
association between immigrant status and child health
outcomes, and further research is needed regarding remediable factors. This study provides a baseline which will
be informative in interpreting future data and suggests a
need for further research on the impact of current policies
that may jeopardize the immigration status of FB parents
of US-born children who participate in public nutritionrelated and other programs.
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