Maternal and Child Health Journal (2023) 27:1070-1080
https://doi.org/10.1007/510995-023-03643-2

®

Check for
updates

Roles of Income and Acculturation in the Hispanic Paradox:
Breastfeeding Among Hispanic Women

Soojung Kim' - Andrew D. Williams?

Accepted: 17 March 2023 / Published online: 29 March 2023
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2023

Abstract

Objectives Despite Hispanics’ high prevalence of breastfeeding compared to other racial/ethnic groups, contributing fac-
tors remain unclear. This study examines the complex relationship among Hispanic nativity, acculturation, income, and
breastfeeding.

Methods The Fragile Families Child Wellbeing Study baseline (1998-2000) and Year 1 data (1999-2001) were used, includ-
ing 4,077 women (933 non-Hispanic white, 2,046 non-Hispanic Black, 352 US-born Mexicans [USM], 299 US-born other
Hispanics [USH], 302 foreign-born Mexicans [FBM], and 145 foreign-born other Hispanics [FBH]). Logistic regression
estimated odds ratios(OR) and 95% confidence intervals(CI) for associations between Hispanic nativity and breastfeeding
initiation and 4-month and 6-month breastfeeding, accounting for acculturation (Spanish language use, cultural engagement,
religiosity, and traditional gender role attitudes), demographics, income, and health factors. Models were run for the overall
sample and stratified by low vs. high income (above median: $21,600).

Results FBM(OR:2.35, 95%CI 1.33,4.15) and FBH(OR:2.28, 95%CI 1.23,4.24) had higher odds, while USM(OR:0.55,
95%CI 0.41,0.73) and USH(OR:0.50, 95%CI 0.37,0.67) had lower odds of breastfeeding initiation, compared to white
women. USM had lower odds of 4-month(OR:0.53, 95%CI 0.36,0.80) and 6-month breastfeeding(OR:0.38, 95%CI
0.23,0.63), as did USH for 4-month(OR:0.64, 95%CI 0.42,0.99) and 6-month breastfeeding(OR:0.50, 95%CI 0.30,0.85). In
stratified models, low-income (vs. high-income) FBH had higher odds of breastfeeding initiation(OR:3.73 95%CI 1.43,9.75)
and 4-month(OR:3.01 95%CI 1.12,8.04) and 6-month breastfeeding(OR:3.08 95%CI 1.07,8.88), yet effects of acculturation
across income strata are inconsistent.

Conclusions for Practice The Hispanic paradox operates differentially due to nativity, income, and acculturation. Breastfeed-
ing intervention and promotion may require tailored approaches to Hispanic subgroups.

Significance

What is Already Known? The Hispanic paradox suggests Hispanic women have higher rates of breastfeeding initiation and
longer duration than women of other racial/ethnic backgrounds, despite a relatively lower socioeconomic status. However,
evidence of the Hispanic paradox in breastfeeding does not disaggregate Hispanic women by immigration and nativity,
nor investigate the role of income.

What this Study adds? The Hispanic paradox in breastfeeding is present when disaggregating Hispanic women by immi-
gration and nativity. Acculturation may be a more important predictor of breastfeeding among foreign-born Hispanic
women, and low-income foreign-born women may be driving the Hispanic paradox in breastfeeding.
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The Hispanic paradox refers to the phenomenon of Hispanic
populations tending to show better health outcomes compa-
rable to non-Hispanic white populations, despite their lower
socioeconomic status (Franzini et al., 2001; McDonald et
al., 2008). The Hispanic paradox is documented in preterm
birth (Schaaf et al., 2013) and infant mortality (Mathews &
Driscoll, 2017).

Breastfeeding provides mothers and infants a range of
physical, psychological, economical, and environmental
benefits (U.S. Department of Health and Human Services,
2011). Data regarding breastfeeding initiation and duration
is in line with the Hispanic paradox, as Hispanic women
have higher rates of breastfeeding initiation and duration
than women from other racial/ethnic groups, including
white women of higher socioeconomic status (McKinney
etal., 2016).

Acculturation, the process where immigrants’ values and
lifestyles are modified when they come into contact with
another culture, may be an important factor in the Hispanic
paradox (Beck, 2006). Breastfeeding initiation rates were
highest among immigrant women least acculturated to U.S.
culture (Ahluwalia et al., 2012; Eilers et al., 2020; Harley et
al., 2007; Kimbro et al., 2008; Sebastian et al., 2019; Singh
et al., 2007). For instance, Mexican immigrants’ low level
of acculturation accounted for Mexican immigrants’ higher
breastfeeding initiation and longer breastfeeding duration
than Mexican American and white mothers (Kimbro et al.,
2008). Strong adherence to Hispanic cultural values, or low
level of acculturation to the U.S., could promote positive
health outcomes among Hispanics (Almeida et al., 2009).

Despite current evidence regarding acculturation and
breastfeeding, Bigman et al. (2018) identified areas for
future research: (1) disaggregation of Hispanic communi-
ties by acculturation, country of origin, and immigration
status, (2) multidimensional approach to measuring accul-
turation, and (3) empirical focus on six-month breastfeeding
duration. Moreover, Bigman et al. (2018) concluded that,
“higher acculturation leads to lower breastfeeding rates,
and it appears that this association is independent of income
levels” (p. 1275). Yet, low socioeconomic status, especially
among foreign-born Hispanic women in the U.S., may lead
to low levels of assimilation and reliance on traditional
breastfeeding practices (Franzini et al., 2001).

This study addressed knowledge gaps regarding the His-
panic paradox of breastfeeding by testing three hypotheses:
(1) The Hispanic paradox in breastfeeding extends to non-
Mexican Hispanic women; (2) Multidimensional accultura-
tion accounts for greater proportion of odds of breastfeeding
among foreign-born Hispanic women than U.S.-born coun-
terparts; and (3) Foreign-born status and low levels of accul-
turation are stronger predictors of breastfeeding among
low-income women than high-income women. Examining

the complex relationship among Hispanic nativity, accultur-
ation, income, and breastfeeding suggested by Bigman et al.
(2018), this study advances the Hispanic paradox literatures.

Methods
Research Design

Data were extracted from the Fragile Families & Child
Wellbeing Study (FFCWS) baseline and Year 1 data
responded by mothers only. The FFCWS baseline and Year
1 data were selected because of its comprehensive data
regarding breastfeeding and socio-cultural, psychological,
and health characteristics among Hispanic nativity groups.
FFCWS is a longitudinal cohort study of nearly 5,000 chil-
dren born between 1998 and 2000 and their parents. Base-
line data (1998-2000) were collected within 48 h of birth,
and Year 1 data were collected approximately one year later
(1999-2001). The FFCWS was approved by participating
institutions, and the current analysis was approved by the
Institutional Review Board at the authors’ institution.

Sample

Of 4,898 mothers in the baseline survey, 4,364 mothers
completed the Year 1 survey (Bendheim-Thoman Center for
Research on Child Wellbeing, 2008). Among those 4,364
mothers, 4,108 identified as one of six Hispanic nativity
groups (i.e., non-Hispanic white (NHW), non-Hispanic
Black (NHB), US-born Mexicans (USM), US-born other
Hispanics (USH), foreign-born Mexicans (FBM), and for-
eign-born other Hispanics (FBH)). Complete-case analysis
included 4,077 mothers for the breastfeeding initiation anal-
ysis, and 2,062 mothers for the 4-month and 6-month breast-
feeding duration analysis. Given the low number of missing
variables, complete-case analysis was deemed appropriate.
No power analysis was conducted as prior studies of breast-
feeding using FFCWS data restricted the sample to 2,000
participants and estimated odds ratios up to 3.84 (Kimbro
et al., 2008). We determined our minimum sample size of
2,062 participants was sufficient.

Measurement

Breastfeeding Initiation and Duration

Breastfeeding initiation was measured in Year 1 survey by
asking the following yes/no question: “Did you ever breast-
feed (CHILD)?” Breastfeeding duration was measured in

Year 1 survey with the following question: “How old was
(CHILD) when you stopped breastfeeding (him/her)?”
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Responses were recorded as months, recoded into two
dichotomous variables: breastfeeding for four months (=4
months vs. < 4 months) and for six months (=6 months vs.
< 6 months). Breastfeeding for six months is recommended
(American Academy of Pediatrics, 2012), yet breastfeeding
for four months may reduce the incidence of asthma and
eczema among infants (Ip et al., 2007).

Hispanic Nativity Groups

Six Hispanic nativity groups were created based on race/
ethnicity (white, Black/African-American, Asian/Pacific
Islander, American Indian/Eskimo/Aleut, Other/not speci-
fied), Hispanic heritage (Mexican/Mexican-American and
other Hispanics—Puerto Rican, Cuban, and Other Hispanic/
Latino), and nativity measuring whether participants were
born in the United States. A total of 4,077 mothers included
in the analytic sample consisted of 933 non-Hispanic white
(NHW), 2,046 non-Hispanic Black (NHB), 352 US-born
Mexicans (USM), 299 US-born other Hispanics (USH), 302
foreign-born Mexicans (FBM), and 145 foreign-born other
Hispanics (FBH). 256 women who identified themselves as
Asian/Pacific Islander, American Indian/Eskimo/Aleut, or
Other/not specified were not included in analyses similar to
previous studies (Kimbro et al., 2008).

Acculturation

Acculturation consists of four variables measured in the
FFCWS (Driver & Shafeek Amin, 2019; Kimbro et al.,
2008): Spanish language use (yes, no), which was based
on use of the Spanish language survey. Cultural engage-
ment was determined by summing two 4-point scales, rang-
ing from “strongly disagree (1)” to “strongly agree (4)”:
“I feel an attachment towards my ethnic heritage” and “I
participate in cultural practices of my own group, such as
special food, music, or customs.” Low vs. high categories
were based on the median cultural engagement value of 6.
Adherence to traditional gender role was quantified by sum-
ming two 4-point scales, ranging from “strongly disagree
(1)” to “strongly agree (4)”: “It is much better for everyone
if the man earns the main living and the woman takes care of
the home and family” and “The important decisions in the
family should be made by the man of the house.” Low vs.
high categories were based on the median adherence to tra-
ditional gender role value of 4. Religious service attendance
was collected as four categories: never, a few times per year,
a few times per month, and once a week or more.

@ Springer

Socioeconomic Status

Socioeconomic status (SES) was measured by household
income, using the median as cut-point: high >$21,600 vs.
low <$21,600.

Covariates

Covariates were informed by existing literature: mater-
nal age (continuous), marital status (married/romantically
involved with the child’s father vs. not), number of children
(one child vs. multiple children), mental health (diagnosed
depression or anxiety vs. not diagnosed), partner/domestic
abuse (yes, no), and substance use (smoking, alcohol use, or
drug use during pregnancy vs. no substance use at all during
pregnancy) (Gibson-Davis & Brooks-Gunn, 2007; Kimbro,
2006; Pilkauskas, 2014; Silverman et al., 2006; Wouk et al.,
2017).

Data Analysis

Descriptive analyses were obtained overall and by Hispanic
nativity. Logistic regression models estimated odds ratios
(OR) and 95% confidence intervals (CI) for the association
between Hispanic nativity groups and breastfeeding initia-
tion and 4-month and 6-month breastfeeding. First, models
included maternal demographic and health factors. Next,
acculturation was included in the model. Fully adjusted
models included household income. To test effect modifica-
tion by income, interaction terms for each Hispanic nativity
group*income and acculturation*income were included in
models. If the p-value for an interaction term was <0.20, we
interpreted it as a significant interaction term, suggesting the
association between Hispanic nativity and breastfeeding or
acculturation and breastfeeding differed by income. Power
for interaction terms is lower than power for main effects,
and higher thresholds for interaction p-values has been used
in prior epidemiologic investigations (Hall et al., 2005;
Kwan et al., 2004; Sansbury et al., 2005; Selvin, 2004; Wil-
liams et al., 2021). If any interaction terms were statistically
significant, models were stratified by income. All analyses
were completed with SPSS version 26.

Results

Table 1 presents the prevalence of breastfeeding outcomes
and maternal characteristics, overall and by Hispanic nativ-
ity group. Breastfeeding initiation was highest among FBH
(87%), followed by FBM (86.1%), NHW (67.4%), USM
(55.5%), USH (53%), and NHB (44.8%) (p<.01). FBH
and FBM also had the highest prevalence of 4-month and
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Table 1 Frequency (and percent) of outcomes and demographic characteristics overall (n=4108) and by racial/ethnic group

Overall NHW NHB USM FBM USH FBH p°
(n=4108) (n=937) (n=2065) (n=355) (n=303) (n=302) (n=146)
Breastfeeding initiation <0.01
Yes 2302 (56) 632 (67.4) 925(44.8) 197(55.5) 261(86.1) 160(53) 127 (87)
No 1775 (43.2) 301(32.2) 1121(54.3) 155(43.7) 41(13.5) 139(46) 18(12.3)
Missing cases 31(0.8) 4(0.4) 19 (0.9) 3(0.8) 1(0.4) 3(1) 1(0.7)
4-month breastfeeding <0.01
Yes 885(21.5) 234(25) 375(18.2) 53(14.9) 114(37.6) 44(14.6) 65 (44.5)
No 1177 (28.7) 310(33.1) 487 (23.6) 128 (36.1) 103 (34) 106 (35.1) 43 (29.5)
Missing cases 2046 (49.8) 393 (41.9) 1203 (58.2) 174(49) 86(28.4) 152(50.3) 38(26)
6-month breastfeeding <0.01
Yes 600 (14.6) 173 (18.5) 241 (11.7) 28(7.9) 86 (28.4) 23(7.6) 49 (33.6)
No 1462 (35.6) 371(39.6) 621 (30.1) 153 (43.1) 131(43.2) 127 (42.1) 59 (40.4)
Missing cases 2046 (49.8) 393 (41.9) 1203 (58.2) 174(49) 86(28.4) 152(50.3) 38(26)
Acculturation variables
Spanish language use <0.01
Yes 378 (9.2) 3(0.3) 3(0.1) 8(2.3) 251(82.8) 21(7) 92 (63)
No 3730 (90.8) 934 (99.7) 2062 (99.9) 347(97.7) 52(17.2) 281(93) 5437
Missing cases 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Cultural engagement <0.01
Low cultural engagement 2268 (55.2) 666 (71.1) 1084 (52.5) 215(60.6) 105 (34.7) 147 (48.7) 51 (34.9)
High cultural engagement 1719 (41.8) 246 (26.3) 923 (44.7) 136 (38.3) 184 (60.7) 141 (46.7) 89 (61)
Missing cases 121 (3) 25 (2.6) 58 (2.8) 4(1.1) 14 (4.6) 14 (4.6) 6(4.1)
Adherence to traditional gender role <0.01
Low adherence 2751 (67) 693 (74) 1475 (71.4) 255(71.8) 75(24.8) 200 (66.2) 53 (36.3)
High adherence 1327 (32.3) 241 (25.7) 572(27.7) 100 (28.2) 226 (74.6) 97 (32.1) 91(62.3)
Missing cases 30 (0.7) 3(0.3) 18 (0.9) 0(0) 2(0.7) 5(1.7) 2(1.4)
Participation in religious services <0.01
Never 672 (16.4) 169 (18) 332(16.1) 63(17.7) 19(6.3) 75(24.8) 14 (9.6) <0.01
Yearly 1303 (31.7) 352 (37.6) 637(30.9) 117(33) 58(19.1) 102(33.8) 37(25.3) <0.01
Monthly 865 (21.1) 173 (18.5) 449 (21.7) 80(22.5) 77(254) 51(16.9) 35(24) <0.05
Weekly 1262 (30.7) 242 (25.8) 643 (31.1) 95(26.8) 149(49.2) 74 (24.5) 59(404) <0.01
Missing cases 6(0.1) 1(0.1) 4(0.2) 0(0) 0(0) 0(0) 1(0.7)
Household income <0.01
Low income 2059 (50.1) 210(22.4) 1213 (58.7) 176 (49.6) 214 (70.6) 162 (53.6) 84 (57.5)
High income 2049 (49.9) 727 (77.6) 852 (41.3) 179 (50.4) 89(29.4) 140 (46.4) 62 (42.5)
Missing cases 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Smoking/alcohol/drug use <0.01
Yes 1071 (26.1) 362 (38.6) 547 (26.5) 62(17.5) 25(8.3) 68 (22.5) 7(4.8)
No 3024 (73.6) 572(61) 1514 (73.3) 289(81.4) 278 (91.7) 234(77.5) 137 (93.8)
Missing cases 13 (0.3) 3(0.4) 4(0.2) 4(1.1) 0(0) 0(0) 2(1.4)
Anxiety or depression <0.01
Yes 677 (16.5) 157 (16.8) 366 (17.7) 44(12.4) 30(9.9) 57 (18.9) 23 (15.8)
No 3430 (83.5) 780(83.2) 1698 (82.3) 311(87.6) 273(90.1) 245 (81.1) 123 (84.2)
Missing cases 1 (0) 0(0) 1(0) 0(0) 0(0) 0(0) 0(0)
Domestic/partner abuse <0.01
Yes 271 (6.6) 44 (4.7) 144 (7) 42 (11.8) 10(3.3) 23 (7.6) 8(5.5)
No 3566 (86.8) 841 (89.8) 1765 (85.5) 291(82) 283(93.4) 253(83.8) 133 (91.1)
Missing cases 271 (6.6) 52 (5.5) 156 (7.5) 22 (6.2) 10 (3.3) 26 (8.6) 534
Age® 26.34 28.23 25.78 24.42 27.01 25.18 27.85 <0.01
(6.01) (6.53) (5.77) (5.23) (5.45) (5.58) (6.16)
Marital status <0.01
Married or romantically involved 2743 (66.7) 749 (80) 1187 (57.5) 243 (68.5) 249 (82.2) 200 (66.2) 115 (78.7)
Not married or romantically involved 1313 (32) 181 (19.3) 845(40.9) 106(29.9) 51(16.8) 101 (33.4) 29(19.9)
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Table 1 (continued)

Overall NHW NHB USM FBM USH FBH p*
(n=4108) (n=937) (n=2065) (n=355) (n=303) (n=302) (n=146)

Missing cases 52(1.3) 7(0.7) 33(1.6) 6 (1.6) 3() 1(0.4) 2(1.4)

Number of children <0.01

Only child
Multiple children
Missing cases

12(03)  4(04)

2538 (61.8) 564 (60.2) 1315(63.7) 212(59.7) 158(52.1) 199 (65.9) 90 (61.6)
1558 (37.9) 369 (39.4) 744 (36)
6(0.3)

141 (39.7) 145 (47.9) 103 (34.1) 56 (38.4)
2(0.6)  0(0) 0 (0) 0 (0)

Non-Hispanic white=NHW; Non-Hispanic Black=NHB; USM =US-born Mexicans; FBM =Foreign-born Mexicans, USH=US-born other

Hispanics; FBH =Foreign-born other Hispanics.

# = p-values obtained using the chi-square analyses, except for the age outcome where its p-value was obtained using the one-way ANOVA.

® = mean values (standard deviations).

6-month breastfeeding compared to other Hispanic nativity
groups (p<.01). Foreign-born Hispanic women had lower
levels of acculturation, compared to US-born counterparts.
For income, 77.6% of NHW and 50.4% of USM were in
the high-income group, while less than 50% of all other
Hispanic nativity groups were in the high-income group

(<.01).

H1:The Extension of the Hispanic Paradox in
Breastfeeding to non-Mexican Hispanic Women

For breastfeeding initiation, compared to NHW, USM
(OR=0.55, 95%CI 0.41,0.73) and USH (OR =0.50, 95%CI
0.37,0.67) had lower odds of breastfeeding initiation, while
the odds were higher among FBM (OR=2.35, 95%CI
1.33,4.15) and FBH (OR=2.28, 95%CI 1.23,4.24) (Model
3, Table 2).

For 4-month breastfeeding, compared to NHW, USM
(OR=0.53, 95%CI 0.36,0.80) and USH (OR =0.64, 95%CI
0.42,0.99) had lower odds of 4-month breastfeeding. FBH
(OR=1.70,95%CI 0.97,2.96) and FBM (OR =1.14, 95%ClI
0.67,1.94) had higher odds of 4-month breastfeeding, yet
confidence intervals were wide.

For 6-month breastfeeding, compared to NHW, USM
(OR=0.38, 95%CI 0.23,0.63) and USH (OR=0.50,
95%CI 0.30,0.85) had lower odds of 6-month breastfeed-
ing. Results suggest FBH (OR=1.57, 95%CI 0.89,2.78)
and FBM (OR=1.29, 95%CI 0.74,2.24) had higher odds
of 6-month breastfeeding compared to NHW, yet estimates
were not precise.

H2: Multidimensional Acculturation Accounting for
Breastfeeding more for foreign-born Women

For breastfeeding initiation, when acculturation was
added (Model 2, Table 2), odds of breastfeeding initia-
tion decreased by 11% among USM (OR=0.50, 95%CI
0.38,0.66), 9% among USH (OR =0.45, 95%CI 0.34,0.61),
22% among FBM (OR =2.06, 95%CI 1.18,3.60), and 24%

@ Springer

among FBH (OR=2.08, 95%CI 1.12,3.85) compared
to Model 1. In addition, compared to no religious par-
ticipation, yearly (OR=1.42, 95%CI 1.15,1.76), monthly
(OR=1.42, 95%CI 1.12,1.79), and weekly (OR=1.70,
95%CI 1.35,2.12) religious participation and high cultural
engagement (OR=1.39, 95%CI 1.20,1.61) were associ-
ated with higher odds of breastfeeding initiation (Model 3,
Table 2).

For 4-month breastfeeding outcome, when mod-
els were adjusted for acculturation (Model 2, Table 2),
odds of 4-month breastfeeding stayed the same for USM
(OR =0.55, 95%CI 0.37,0.82), increased by 3% for USH
(OR=0.66, 95%CI 0.43,1.01), but decreased by 8% for
FBH (OR=1.71, 95%CI 0.98,2.99) and 13% for FBM
(OR=1.16, 95%CI 0.68,1.97). Moreover, weekly religious
participation (OR=1.62, 95%CI 1.16,2.26) was associ-
ated with higher odds of 4-month breastfeeding (Model 3,
Table 2).

For 6-month breastfeeding outcome, after the introduc-
tion of acculturation (Model 2, Table 2), odds of 6-month
breastfeeding decreased by 3% for USM (OR =0.35, 95%CI
0.21,0.58), but increased by 4% for USH (OR =0.47, 95%CI
0.28,0.79) compared to Model 1. The odds of 6-month
breastfeeding decreased by 8% for FBH (OR=1.51, 95%CI
0.86,2.67) and 4% for FBM (OR=1.21, 95%CI 0.70,2.10)
compared to Model 1. In addition, weekly religious partici-
pation (OR=1.62, 95%CI 1.11,2.35) increased the odds of
6-month breastfeeding (Model 3, Table 2).

H3: Foreign-born Status and low Acculturation as
Stronger Predictors of Breastfeeding for low-income
Women

In models stratified by income (Table 3), low-income USM
(OR=0.98, 95%CI 0.63,1.54) were more likely to initi-
ate breastfeeding than high-income USM (OR=0.39, 95%
CI 0.27,0.57) (interaction p<.01). Similarly, low-income
USH (OR =0.73, 95% CI 0.45,1.18) showed higher odds of
breastfeeding initiation than high-income USH (OR =0.44,
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Table 2 Unstratified models for breastfeeding initiation, 4-month breastfeeding, and 6-month breastfeeding

Model 1 Model 2 Model 3
OR  95% CI OR  95% CI OR  95% CI

DV: Breastfeeding initiation
Race/ethnicity
NHW Reference Reference Reference
NHB 0.39 (0.33, 0.47) 0.34 (0.28, 0.41) 0.39 (032, 0.47)
USM 0.56 (0.43, 0.73) 0.50 (0.38, 0.66) 0.55 (0.41, 0.73)
FBM 2.65 (1.83, 3.85) 2.06 (1.18, 3.60) 2.35 (1.33, 4.15)
USH 0.49 (0.37, 0.66) 0.45 (0.34, 0.61) 0.50 (0.37, 0.67)
FBH 272 (1.60, 4.64) 2.08 (1.12, 3.85) 2.28 (1.23, 4.24)
Acculturation
Spanish 1.11 (0.66, 1.86) 1.23 (0.73, 2.07)
RSA: Never Reference Reference
RSA: Yearly 1.48 (1.20, 1.84) 1.42 (1.15, 1.76)
RSA: Monthly 149 (1.18, 1.88) 142 (1.12, 1.79)
RSA: Weekly 1.79 (1.43, 2.23) 1.70 (1.35, 2.12)
CE 1.42 (1.23, 1.65) 139 (1.20, 1.61)
GR 0.88 (0.75, 1.03) 091 (0.77, 1.06)
Socioeconomic status
Income .52 (1.30, 1.77)

DV: 4-month breastfeeding
Race/ethnicity
NHW Reference Reference Reference
NHB 1.15 (0.90, 1.46) 1.07 (0.83, 1.37) 1.05 (0.81, 1.35)
USM 0.55 (0.37, 0.82) 0.55 (0.37, 0.82) 0.53 (0.36, 0.80)
FBM 1.33 (095, 1.85) 1.16 (0.68, 1.97) 1.14 (0.67, 1.94)
USH 0.64 (0.43, 0.97) 0.66 (0.43, 1.01) 0.64 (0.42, 0.99)
FBH 1.86 (1.20, 2.90) 1.71 (0.98, 2.99) 1.70 (0.97, 2.96)
Acculturation
Spanish 0.92 (0.56, 1.52) 0.90 (0.54, 1.49)
RSA: Never Reference Reference
RSA: Yearly 1.13 (0.81, 1.57) 1.13 (0.82, 1.58)
RSA: Monthly 1.38 (0.98, 1.97) 1.40 (0.98, 1.99)
RSA: Weekly 1.61 (1.15, 2.24) 1.62 (l.16, 2.26)
CE .11 (091, 1.35) 1.11 (091, 1.35)
GR 1.18 (0.95, 147) 1.18 (0.95, 1.47)
Socioeconomic status
Income 0.93 (0.75, 1.17)

DV: 6-month breastfeeding
Race/ethnicity
NHW Reference Reference Reference
NHB 091 (0.70, 1.18) 0.83 (0.64, 1.09) 0.89 (0.67, 1.17)
USM 0.36 (0.22, 0.59) 0.35 (0.21, 0.58) 0.38 (0.23, 0.63)
FBM 1.26 (0.89, 1.78) 1.21 (0.70, 2.10) 1.29 (0.74, 2.24)
USH 0.45 (0.27, 0.75) 0.47 (0.28, 0.79) 0.50 (0.30, 0.85)
FBH 1.64 (1.06, 2.56) 1.51 (0.86, 2.67) 1.57 (0.89, 2.78)
Acculturation
Spanish 091 (0.54, 1.54) 1.01 (0.59, 1.71)
RSA: Never Reference Reference
RSA: Yearly 1.07 (0.74, 1.57) 1.05 (0.72, 1.53)
RSA: Monthly 1.16 (0.78, 1.73) 1.12 (0.75, 1.68)
RSA: Weekly 1.66 (1.14, 2.41) 1.62 (l.11, 2.35)
CE 1.06 (0.85, 1.31) 1.04 (0.84, 1.30)
GR 1.12 (0.88, 1.42) 1.14 (0.90, 1.44)
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Table 2 (continued)

Model 1 Model 2 Model 3

OR  95% CI OR  95% CI OR  95% CI
Socioeconomic status
Income 1.29 (1.01, 1.66)

NHW =Non-Hispanic white; NHB =Non-Hispanic Black; USM =US-born Mexicans; FBM =Foreign-born Mexicans; USH =US-born other
Hispanics; FBH =Foreign-born other Hispanics; RSA =religious service attendance; CE = cultural engagement, GR =adherence to traditional

gender role.

All models are adjusted for age, marital status, number of children, substance use behaviors, mental health, and partner/domestic abuse.

95% CI 0.29,0.66) (interaction p=.07). Low-income FBM
(OR=2.61, 95% CI 1.13,6.06) had higher odds of breast-
feeding initiation than high-income FBM (OR=2.11,
95% CI 0.96,4.66), yet the interaction p-value (interaction
p=.71) was high. Similarly, low-income FBH (OR=3.73,
95% CI 1.43,9.75) had higher odds of breastfeeding initia-
tion than high-income FBH (OR=1.97, 95% CI 0.86,4.53),
yet interaction p-value (interaction p =.32) was high. Span-
ish language use was a stronger predictor of breastfeeding
initiation among low-income women (OR =2.35, 95% CI
1.10,5.02) than high-income women (OR=0.52, 95% CI
0.25,1.07) (interaction p=.01).

For the 4-month breastfeeding outcome, low-income
USH (OR=1.21, 95% CI 0.57,2.56) were more likely to
breastfeed their child for four months than high-income
USH (OR=0.49, 95% CI 0.27,0.91) (interaction p=.05).
Similarly, low-income FBH (OR=3.01, 95% CI 1.12,8.04)
had higher odds of breastfeeding their child for four
months compared to high-income FBH (OR=1.54, 95%
CI 0.73,3.23), yet interaction p-value was high (interac-
tion p=.25). High cultural engagement showed a stronger
association with 4-month breastfeeding among low-income
women (OR=1.43, 95% CI 1.06,1.95) than high-income
women (OR=0.92, 95% CI 0.71,1.20) (interaction p =.04).

For the 6-month breastfeeding outcome, low-income
USH (OR=0.97, 95% CI 0.39,2.42) showed higher odds of
6-month breastfeeding than high-income USH (OR=0.41,
95% CI 0.20,0.86) (interaction p=.12). Low-income FBH
(OR=3.08, 95% CI 1.07,8.88) also showed higher odds of
6-month breastfeeding than high-income FBH (OR=1.31,
95% CI 0.61,2.80) (interaction p=.16). High cultural
engagement showed a stronger association with 6-month
breastfeeding among low-income women (OR =1.41, 95%
C10.99,2.01) than high-income women (OR =0.85, 95% CI
0.64,1.12) (interaction p =.04).

Discussion
In an effort to address knowledge gaps regarding accul-

turation and breastfeeding among Hispanics identified by
Bigman et al. (2018), we tested three hypotheses regarding

@ Springer

the Hispanic paradox in breastfeeding: (1) The Hispanic
paradox in breastfeeding extends to non-Mexican Hispanic
women; (2) Multidimensional acculturation accounts for
greater proportion of odds of breastfeeding among foreign-
born Hispanic women than U.S.-born counterparts; and
(3) Foreign-born status and low levels of acculturation are
stronger predictors of breastfeeding among low-income
women than high-income women.

First, our observations support the notion that the His-
panic paradox extends to non-Mexican Hispanic women, as
FBH had increased odds of all breastfeeding outcomes com-
pared to NHW women. Odds of breastfeeding initiation and
duration were also increased among FBM women, which
is consistent with prior research (Eilers et al., 2020; Jones
et al., 2015; Kimbro et al., 2008; Sebastian et al., 2019;
Singh et al., 2007). Secondly, acculturation accounted for a
greater amount of breastfeeding among FBH and FBM than
among USM and USH, supporting previous studies (Big-
man et al., 2018; Kimbro et al., 2008). Lastly, low-income
women, regardless of nativity, had higher odds of all breast-
feeding outcomes, and yet the interactions between income
and acculturation were not consistent across breastfeeding
outcomes.

Our findings demonstrate the Hispanic paradox in
breastfeeding extends to non-Mexican Hispanic women by
identifying various Hispanic nativity groups (Eilers et al.,
2020; Kimbro et al., 2008). Prior research has largely com-
pared Mexican-origin Hispanics with non-Hispanic white
or Black groups (Bigman et al., 2018). Despite the well-
acknowledged heterogeneity of an aggregated Hispanic
population (Anderson et al., 2004; Jones et al., 2015) and
differences by nativity in adverse perinatal outcomes among
Hispanic women (Montoya-Williams et al., 2021), non-
Mexican Hispanics have largely been understudied (Centers
for Disease Control & Prevention, 2010, 2020). This explor-
atory analysis provides initial data regarding the Hispanic
paradox in breastfeeding among the heterogenous popula-
tion of Hispanics in the U.S., and we encourage additional
investigation of these differences.

Our results are similar among FBH and FBM, however,
suggesting nativity may be more important than country
of origin in regard to acculturation. In all analyses, weekly
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Table 3 Stratified models by low vs. high income
Low income High income Interaction
OR  95% CI OR  95% CI p
DV: Breastfeeding initiation
Race/ethnicity
NHW Reference Reference
NHB 0.47 (0.33, 0.66) 0.41 (0.32, 0.52) 0.35
USM 098 (0.63, 1.54) 039 (0.27, 0.57) 0.00
FBM 2.61 (1.13, 6.06) 2.11 (0.96, 4.66) 0.71
USH 0.73 (0.45, 1.18) 0.44 (0.29, 0.66) 0.07
FBH 373 (1.43, 9.75) 197 (0.86, 4.53) 0.32
Acculturation
Spanish 2.35 (1.10, 5.02) 0.52 (0.25, 1.07) 0.01
RSA: Never Reference Reference
RSA: Yearly 1.60 (1.19, 2.14) 121 (0.88, 1.68) 0.30
RSA: Monthly 142 (1.02, 196) 133 (093, 1.89) 0.99
RSA: Weekly 1.87 (1.37, 2.54) 147 (1.05, 2.07) 0.60
CE 1.28 (1.03, 1.58) 1.49 (1.21, 1.84) 0.19
GR 0.82 (0.65, 1.03) 1.03 (0.82, 1.30) 0.10
DV: 4-month breastfeeding
Race/ethnicity
NHW Reference Reference
NHB 1.38 (0.77, 2.47) 1.10 (0.81, 1.48) 034
USM 0.68 (0.33, 1.41) 059 (0.34, 1.02) 0.58
FBM 2.04 (0.79, 5.28) 1.04 (0.51, 2.10) 0.23
USH 1.21 (0.57, 2.56) 0.49 (0.27, 091) 0.05
FBH 3.01 (1.12, 8.04) 1.54 (0.73, 3.23) 0.25
Acculturation
Spanish 0.67 (0.31, 1.45) 1.09 (0.52, 2.28) 0.34
RSA: Never Reference Reference
RSA: Yearly 1.11 (0.68, 1.81) 1.12 (0.71, 1.76) 0.95
RSA: Monthly 1.33 (0.79, 2.24) 136 (0.84, 2.21) 094
RSA: Weekly 1.53 (0.94, 2.50) 1.64 (1.03, 2.62) 0.77
CE 143 (1.06, 1.95) 092 (0.71, 1.20) 0.04
GR 1.22 (0.87, 1.71) 1.15 (0.86, 1.54) 0.84
DV: 6-month breastfeeding
Race/ethnicity
NHW Reference Reference
NHB 1.19 (0.59, 2.39) 094 (0.68, 1.29) 0.38
USM 0.35 (0.13, 0.96) 0.54 (0.29, 1.02) 0.60
FBM 244 (0.86, 6.96) 1.24 (0.60, 2.56) 0.28
USH 097 (0.39, 242) 041 (0.20, 0.86) 0.12
FBH 3.08 (1.07, 8.88) 1.31 (0.61, 2.80) 0.16
Acculturation
Spanish 0.75 (0.33, 1.69) 129 (0.61, 2.74) 0.27
RSA: Never Reference Reference
RSA: Yearly 1.02 (0.57, 1.83) 1.06 (0.64, 1.76) 0.90
RSA: Monthly 099 (0.53, 1.85) 1.16 (0.68, 1.97) 0.71
RSA: Weekly 1.37 (0.77, 243) 1.77 (1.07, 2.93) 042
CE 141 (099, 2.01) 0.85 (0.64, 1.12) 0.04
GR 1.15 (0.78, 1.71) 1.11 (0.82, 1.51) 0.99

NHW =Non-Hispanic white; NHB =Non-Hispanic Black; USM =US-born Mexicans; FBM =Foreign-born Mexicans; USH =US-born other
Hispanics; FBH =Foreign-born other Hispanics; RSA =religious service attendance; CE = cultural engagement, GR =adherence to traditional

gender role.

All models are adjusted for age, marital status, number of children, substance use behaviors, mental health, and partner/domestic abuse.
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religious service attendance was the acculturation variable
with the strongest positive association with breastfeeding
initiation and 4-month and 6-month breastfeeding outcomes,
similar to previous studies (Kimbro et al., 2008). Similar to
prior research on religiosity and positive perinatal outcomes
(Burdette & Pilkauskas, 2012), our result suggests that high
levels of religious involvement, including weekly religious
service attendance in collective worship, is associated with
positive health behaviors (Page et al., 2009).

Despite the complex nature of acculturation construct
(Beck, 2006; Hunt et al., 2004; Thomson & Hoffman-Goetz,
2009), prior research on the role of acculturation in breast-
feeding focused on the use of Spanish language as the sole
measure (Ahluwalia et al., 2012; Sebastian et al., 2019;
Thomson & Hoffman-Goetz, 2009), except for one study
that used the FFCWS data (Kimbro et al., 2008). Address-
ing measurement concerns regarding acculturation (Hunt
et al., 2004; Thomson & Hoffman-Goetz, 2009), we incor-
porated various measures of acculturation, ranging from
behavioral measures (e.g., religious service attendance) to
social-psychological characteristics (e.g., cultural engage-
ment). This conceptual richness allowed us to demonstrate
that the degree to which Hispanics are acculturated to the
American culture is not only dependent on language, but
also frequency of religious participation, levels of cul-
tural engagement, and traditional gender role perceptions.
Opposed to creating an acculturation index, as some have
recommended (Bigman et al., 2018), we kept acculturation
variables separate, which allowed for identification of spe-
cific aspects of acculturation which may be more important
than others. Independent of other acculturation factors, fre-
quency of religious participation was most strongly asso-
ciated with positive breastfeeding outcomes in overall and
income-stratified analyses.

Within this sample of relatively low-income individu-
als (median income $21,600), results suggest that income
may play an important role in breastfeeding outcomes.
Apart from USM for the 6-month breastfeeding results,
the odds of all breastfeeding outcomes were higher among
low-income Hispanic women than among high-income His-
panic women. Although income is an explicit component of
the Hispanic paradox, little research examined the role of
income in the Hispanic paradox of breastfeeding. In fact,
prior research has focused on one stratum (e.g., low-income
women) only (Chapman & Perez-Escamilla, 2013). Addi-
tionally, the findings among NHB women also support the
notion that low-income women may use breastfeeding to a
greater degree than their high-income counterparts, and the
importance of income in breastfeeding may extend across
cultural backgrounds. Our findings suggest that the His-
panic paradox in breastfeeding may not uniformly apply to
all Hispanic women and may depend on income level. Even
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within the relatively low-income sample of the FFCWS, the
low-income stratum may be driving the Hispanic paradox in
breastfeeding.

To the best of our knowledge, this is the first study to
examine the role of acculturation in breastfeeding outcomes
by income level, as prior studies included income as a
covariate, not a variable of inquiry (Bigman et al., 2018).
A review by Bigman et al. (2018) concluded acculturation
operates uniformly across income levels regarding the His-
panic paradox and breastfeeding (Bigman et al., 2018). Our
observations contrast Bigman et al.’s (2018) conclusions
and suggest the effect of acculturation may differ by income
level. However, the relationship between acculturation and
breastfeeding differs across breastfeeding outcomes. For
instance, the use of Spanish language is a stronger predictor
of breastfeeding initiation among low-income women, yet
use of Spanish language is a stronger predictor of 4- and
6-month breastfeeding among high-income women. Given
our income cut point of $21,600 ($37,256 in 2022 U.S. dol-
lars) (CPI Inflation Calculator, 2022), women who may be
considered low income among the general U.S. popula-
tion were likely included in the high-income stratum of our
study. If the true effect of acculturation is stronger among
low-income women, it suggests that low-income women
may not have enough dispensable income that would allow
them to adopt a new lifestyle or become highly assimilated
to American culture (Franzini et al., 2001). Low-income
may serve as the protective mechanism by which low-
income women show high breastfeeding initiation and dura-
tion rates (Almeida et al., 2009).

The findings of this study provide implications for pub-
lic health professionals to effectively promote breastfeed-
ing education to women with different cultural backgrounds
(Wright et al., 1997). Similar to previous efforts gear-
ing toward low-income women (Mersky et al., 2021), the
disaggregation of Hispanic communities by nativity and
income level is warranted for breastfeeding promotion. For
instance, the Hispanic paradox of breastfeeding was not
observed among low-income USM and USH women, show-
ing lower breastfeeding rates compared to their high-income
and foreign-born counterparts. Instead of trying to directly
reach out to USM and USH women to increase breastfeed-
ing rates, opinion leaders, including FBM and FBH, could
be used as an indirect source of breastfeeding promotion
(Baker et al., 2013).

Limitations

Acculturation was measured at the individual-level due to
the unavailability of family and community-level variables.
The lack of statistically significant interaction terms and
wide confidence intervals for some strata-specific results
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may be due to low statistical power. However, the con-
siderable differences in odds ratios between the low- and
high-income strata suggest a qualitatively important role of
income in the Hispanic paradox. As country of origin is an
important factor in acculturation (Beck, 2006), additional
research is warranted among US-born and foreign-born
respondents. Black Hispanic women were not included as
a unique Hispanic nativity group due to small sample size.
Future research should investigate the intersection of race
and ethnicity among Hispanic women.

Conclusions

This study addressed knowledge gaps regarding accultura-
tion and breastfeeding among Hispanic women in the U.S.
(Bigman et al.,, 2018). Foreign-born Hispanics, includ-
ing both Mexican and non-Mexican descendants, were
more likely to breastfeed, whereas US-born Mexican and
non-Mexican descendants were less likely to do so when
compared with NHW. Furthermore, low-income Hispanic
women were more likely to breastfeed their children and
continue to breastfeed them for four or six months, com-
pared to their high-income counterparts. The relationship
between acculturation and breastfeeding may differ by
income level, yet it is not consistent across breastfeeding
outcomes potentially due to FFCWS being a relatively low-
income sample. These findings contribute to the understand-
ing of the interplay of income, acculturation, and nativity in
the Hispanic paradox of breastfeeding.
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