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Background

Increasing rates of breastfeeding initiation, duration, and 
exclusivity are important public health goals (U.S. Department 
of Health and Human Services, 2020). Breastfeeding, defined 
as an infant receiving human milk (World Health Organization 
[WHO], 2008), has health benefits for infants, birthing par-
ents, and families, which are dose-dependent (Chowdhury 

et al., 2015). It is recommended that infants be exclusively 
breastfed for 6 months; however, in the United States only 
24.9% of breastfeeding parents meet this goal (Centers for 
Disease Control and Prevention, 2018). Starting in 2010, the 
U.S. Department of Health and Human Services (DHHS) 
included within each iteration of its Healthy People publi-
cation an objective to increase the proportion of infants 
exclusively breastfed to 6 months (U.S. DHHS, 2020). This 
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objective has not yet been met, in large part because of racial 
disparities in breastfeeding rates (Anstey et al., 2017).

To bolster the low rates of exclusive breastfeeding at the 
population level, data need to be disaggregated by race and 
socioeconomic status (SES), with special attention paid to 
groups most “at risk” for suboptimal breastfeeding rates. For 
example, breastfeeding parents residing in low-income house-
holds breastfeed at significantly lower rates, for shorter dura-
tions, and with less exclusivity as compared to mothers in 
middle- and high-income households (Li et al., 2019). Racial 
and ethnic disparities in breastfeeding rates are also well-doc-
umented. A nationally-representative study of U.S. infants 
born 2009–2015 found that those born in 2015 had signifi-
cantly higher exclusive breastfeeding rates through 6 months 
among non-Hispanic Whites (29.5%), as compared to Hispanic 
(20.9%) and Non-Hispanic Black individuals (17.2%; Li et al., 
2019). While rates of any and exclusive breastfeeding 
improved for all demographic groups between 2009–2015, the 
gap in exclusive breastfeeding rates between non-Hispanic 
Blacks and non-Hispanic Whites widened (Li et  al., 2019). 
This trend of aggregate improvement in breastfeeding rates, 
but widening disparities, is also seen among low-income 
groups (Zhang et al., 2019). Disaggregation of breastfeeding 
data by race and socioeconomic status can assist in identifying 
and addressing the barriers these populations face.

There has been increased recognition of the influence of 
social and structural determinants including widespread 
structural racism on breastfeeding outcomes among racial 
and ethnic minoritized groups and those of low socioeco-
nomic status (Chopel et  al., 2019; Rollins et  al., 2016; 
Schindler-Ruwisch, 2019). For example, there is some evi-
dence to suggest that food insecurity may suppress breast-
feeding (Gross et al., 2019); however, other researchers have 
found no significant association (Orozco et  al., 2020). In 
most studies whereby researchers examined associations 
between breastfeeding and social determinants, they have 
focused on family leave policies, maternal employment sta-
tus, and workplace conditions. This narrow focus neglects a 
wide range of other social determinants that may be linked to 
breastfeeding, particularly factors that may have a dispropor-
tionate impact on people of color.

Housing insecurity is a social determinant of health 
directly tied to systemic racism with a wide range of adverse 

consequences for maternal and child physical and mental 
health outcomes (Sandel et  al., 2018), including maternal 
generalized anxiety and depression (Suglia et  al., 2011). 
Housing insecurity is multi-dimensional and refers both to 
factors associated with the material infrastructure (i.e., 
affordability, precarity, and conditions of the residence) and 
the psychological and social consequences of being unstably 
housed (Kull et  al., 2016). While more work is needed in 
defining and measuring housing insecurity, constructs often 
include: frequent moves, foreclosure, eviction, homeless-
ness, overcrowding, housing affordability, and housing qual-
ity (Cox et al., 2019). Patterns and experiences of housing 
insecurity vary by race. In fact, individuals who are Black/
African American (hereafter Black) have had higher rates of 
formal eviction compared to non-Hispanic Whites, while 
individuals who are Hispanic/Latino/Latina (hereafter 
Latina) have had higher rates of forced moves, defined as 
formal or informal eviction, foreclosure, or building con-
demnation, compared to non-Latina Whites (Desmond & 
Shollenberger, 2015). These issues in housing insecurity 
may be caused or exacerbated by the disproportionate rent 
burden Black and Latina individuals residing in urban cen-
ters experience due to the combined result of rising rent costs 
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was predictive of significantly lower breastfeed-
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•• Greater household crowding was positively asso-
ciated with 6-month breastfeeding exclusivity 
when mediated by intention; differential effects 
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•• Measuring associations between housing insecu-
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of responsive individual- and structural-level 
breastfeeding interventions.
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in the United States (Desmond, 2018) and wage gaps based 
on race, ethnicity, and gender (U.S. DHHS, 2020). Income, 
wealth, and housing inequities are consequences of the leg-
acy of racial discrimination in land-use and housing policies 
(e.g. redlining), which have demonstrated long-term, delete-
rious effects on the health, wealth, and opportunities of peo-
ple of color, particularly those who are Black (Nardone et al., 
2020).

Housing insecurity could affect breastfeeding intent or 
duration through multiple pathways, including stress stem-
ming from social determinants, poor mental health, a need to 
return to work in the early postpartum period, and the influ-
ence of the breastfeeding parent’s formal and informal sup-
port system. Life stressors experienced by low-income 
individuals may also contribute to mental health symptoms 
including depression or anxiety (Guintivano et al., 2018) that 
are associated with early breastfeeding cessation (Cooklin 
et al., 2018). Birthing parents with financial instability, whose 
housing arrangements are precarious, may need to return to 
work soon after giving birth, which is a well-established risk 
factor for decreased breastfeeding intention and continuation 
(Hamner et al., 2021; Wallenborn et al., 2019). Others, par-
ticularly those residing in overcrowded households, may feel 
uncomfortable or embarrassed breastfeeding in the presence 
of others (National Guideline Alliance, 2021); however, at the 
time of writing there have been no published studies focused 
on whether breastfeeding exclusivity intention in the early 
postnatal period results in a change in behavior among those 
who are housing insecure.

There is a dearth of published studies focused on housing 
and breastfeeding. Based on the aforementioned multi-
dimensionality of housing insecurity, additional method-
ologically rigorous work is needed on this issue faced by 
low-income families (Burgard et  al., 2012; Sheward et  al., 
2019). Non-inclusion of multiple dimensions of housing 
insecurity may result in measurement bias in prevalence 
rates and severity (Cox et al., 2017).

The aim of this study was to examine the relationships 
between housing insecurity, breastfeeding exclusivity inten-
tion in the early postnatal period, and breastfeeding exclusiv-
ity at 6 months postpartum among a sample of women at risk 
for suboptimal breastfeeding rates (i.e., urban, Medicaid-
eligible families, from minoritized groups in the United 
States).

Methods

Research Design

This study is a secondary data analysis of a longitudinal 
study at two time periods. The original data were prospec-
tively collected as part of the Smart Beginnings randomized 
control study, which is evaluating a tiered parenting pro-
gram. Institutional review board approval was obtained from 
New York University (FY2016-408).

Setting and Relevant Context

This study was conducted in the United States, in New York 
City and Pittsburgh. In New York City, during 2019, 43.1% 
of infants were exclusively breastfed over the first 5 days of 
life, and over the last 5 years that percentage has consistently 
increased. However, when data are disaggregated by bor-
ough, which reflects regional racial and ethnic segregation, 
the percent of infants exclusively breastfed ranges from 
28.2% to 61.9% (New York City Department of Health and 
Mental Hygiene, n.d.). The hospital at which participants 
were recruited for the Smart Beginnings study (NYC Health 
+ Hospitals/Bellevue) has a Baby Friendly designation and 
an expressed commitment to supporting breastfeeding.

In Pittsburgh, the rate of breastfeeding initiation in 
Allegheny County was 81.7% during 2019 (Pennsylvania 
Department of Health, 2021a). Disaggregated data also 
reflected a differential rate by race and ethnicity; 83.3% 
of Whites initiated breastfeeding compared to 81.7% 
among Hispanics and 76.5% among those who are Black 
(Pennsylvania Department of Health, 2021b). At the 
University of Pittsburgh Medical Center (UPMC) Magee 
Women’s Hospital, 82.3% initiated breastfeeding in the hos-
pital in 2019 (Pennsylvania Department of Health, n.d.).

Sample

Study participants included in our analysis were mother–infant 
dyads from the pre-treatment (birth) and 6-month follow up 
from the ongoing Smart Beginnings study (N = 361). Inclusion 
criteria were singleton birth; full-term and non-low birth-
weight infant; mother identified as the primary caregiver and 
spoke either English or Spanish; Medicaid-eligible household 
income; and the family planned to receive on-going pediatric 
care at one of the primary study sites. Mother–infant dyads 
were excluded if there were prenatal or perinatal medical con-
ditions present, if the infant was eligible for Early Intervention 
at birth, if the family had prior participation in either interven-
tion component, or the mother had a known impairment that 
was a barrier to communication (Miller et al., 2020). The data 
from the present study were originally collected from mother–
infant dyads enrolled in the Smart Beginnings RCT post-
birth at NYC Health + Hospitals/Bellevue in New York City 
and UPMC Magee-Womens Hospital in Pittsburgh. Smart 
Beginnings trial participants were randomized to receive the 
intervention or control (usual pediatric primary care, Miller 
et  al., 2020; Roby et  al., 2021). As this was a secondary 
analysis, we conducted a post-hoc power analysis to show the 
adequacy of the sample size (N = 361) and statistical power 
of the study. A power calculation for the significance of coef-
ficients in a linear regression model can give a reasonable 
approximation for the main path analysis as standardized 
coefficients are being used in the model. Using G*Power the 
current sample size provided a power of 0.89; thus, we were 
adequately powered.
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Measurement

The aim of the Smart Beginnings study is to reduce the 
school-readiness gap between low-income and middle- and 
high-income families (Miller et al., 2020). The study com-
bines two well-studied early childhood interventions that had 
previously been used independently with low-income, ethni-
cally diverse families. The first intervention is a universal 
intervention, Video Intervention Project (VIP; Mendelsohn 
et  al., 2005, 2018), which was delivered by a Bachelor’s 
level parenting coach during the 14 well-child visits at pedi-
atric primary care over a child’s first 3 years, and provided 
immediate video feedback as the parent–child dyad engages 
with a new learning material (e.g., toy, book). The second 
and selective intervention was Family Check-Up (FCU; 
Dishion & Stormshak, 2007), which is a home-based inter-
vention delivered by a Masters’ level interventionist. The 
FCU combined principles of motivational interviewing and 
evidence-based family management procedures to create dis-
sonance between the child’s high-risk status and aspirations 
the parent has for the child, motivating the parent to engage 
in new ways to address problematic child behavior and/or 
factors that compromise the parent’s functioning. Smart 
Beginnings trial participants were randomized to receive the 
intervention or control (usual pediatric primary care, Miller 
et al., 2020; Roby et al., 2021). Neither housing nor exclusive 
breastfeeding were targets of the intervention. Assessment 
data from the Smart Beginnings trial were collected at or up 
to 3 weeks following birth, and at child ages 6, 18, 24, and 48 
months via in-person survey instruments.

Outcome: Breastfeeding Exclusivity Intention in the Early Postna-
tal Period.  Breastfeeding exclusivity intention data were col-
lected during the postpartum period up to 3 weeks after birth, 
and exclusivity intention was measured with a single item: 
“How do you plan to feed your baby?” Participants indicated 
exclusivity intention on the following scale: 0 = infant for-
mula only; 1 = more infant formula than human milk; 2 = 
about half infant formula and half human milk; 3 = more 
human milk than infant formula; and 4 = human milk only. 
Responses were treated as continuous in analyses. Breast-
feeding exclusivity intention during the early postnatal 
period was selected, as it is a construct that is important to 
understand independent of prenatal breastfeeding intent, par-
ticularly for the design of interventions to promote and sup-
port breastfeeding (Whipps et al., 2018).

Outcome: Breastfeeding Exclusivity Around 6 Months.  The degree 
of breastfeeding exclusivity (or degree of breastfeeding inten-
sity) was measured at the 6-month follow-up survey. Exclu-
sivity was measured with the item: “How are you currently 
feeding your baby?” Responses options were: 0 = infant 
formula only; 1 = more infant formula than human milk; 2 = 
about half infant formula and half human milk; 3 = more 
human milk than infant formula; and 4 = human milk only. 
Responses were treated as continuous in analyses.

Predictors: Housing Factors.  A number of features related to 
the precarity and condition of the participants’ housing were 
collected on the pre-treatment (birth) survey wave. Threat of 
foreclosure/eviction was measured with two dichotomous 
items: “In the past 12 months, has your current or previous 
landlord ever threatened to evict you for nonpayment of 
rent?” and “In the past 12 months, has your current or previ-
ous bank ever threatened to foreclose on your mortgage?” 
History of homelessness was measured with one dichoto-
mous item: “Have you ever been homeless or lived in a 
shelter?” Late rent was measured with a single item: “How 
many months in the past 12 months have you been more than 
15 days late with rent/mortgage payment?” Housing chaos 
was measured using six items from the established, 15-item 
scale: Chaos, Hubbub, and Order Scale (CHAOS; Matheny 
et al., 1995). Participants reported how they felt about state-
ments including “you can’t hear yourself think in your home” 
and “it’s a real zoo in your home” on a 0–3 scale ranging 
from 0 = strongly disagree to 3 = strongly agree. Responses 
were summed; total scale scores ranged from 1–18. House-
hold crowding was measured as a ratio of household persons 
(adults and children) currently living in the participant’s 
household to the total number of rooms in the household 
(including all rooms, for example the kitchen and living 
room but not bathrooms or hallways). Cronbach’s alpha 
measuring reliability of the scale was 0.75 in the Pittsburgh 
Sample, and 0.78 in the New York City sample.

Covariates.  We included a number of confounders measured 
at birth that may account for associations between housing 
factors and breastfeeding exclusivity. These included mater-
nal age (continuous, in years), parity (primipara or multipara), 
maternal education (15 categories of education attainment 
from 1 = no formal schooling to 15 = post-college profes-
sional or graduate degree; treated as continuous), whether the 
participant was married or cohabiting with a partner (both 
dichotomous indicators at the time of the child’s birth, 
combined into a singular variable during the analysis) and 
income-to-needs ratio. The income-to-needs ratio is a stan-
dard measure for socio-economic status (SES) that is created 
by dividing each participant’s total household annual income 
by its corresponding poverty threshold. A ratio of 1.00 
indicates that a family is at the federal poverty threshold 
while a ratio of 2.00 indicates that a family is 200% above 
that threshold (United States Census Bureau, 2017). We also 
considered Smart Beginnings treatment status (indicator for 
treatment or control condition) and intervention delivery 
site (indicator for New York City or Pittsburgh).

Data Collection

Data were collected from Smart Beginnings participants 
from NYC Health + Hospitals/Bellevue in New York City 
from June 2015 to February 2017 and UPMC Magee-
Womens Hospital in Pittsburgh from June 2016 to October 
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2017. Written informed consent was obtained from all indi-
vidual participants included in the study. Data were collected 
via paper forms and tablet by bilingual (English/Spanish) 
research assistants blind to group/intervention status. 
Physical data were stored in locked study offices in locked 
file cabinets. Digital data were stored on password-protected 
computers or a secure, password-protected server and were 
only accessible to study staff. Appropriate firewalls and 
encryption systems were in place to ensure privacy of infor-
mation and the security and integrity of electronically stored 
data. Prior to analysis, data were stripped of all identifiers 
except participants’ study identification numbers.

Data Analysis

We used descriptive statistics for baseline characteristics of 
the study participants. We used structural equation modeling 
(SEM) with maximum-likelihood estimation performed in 
Mplus, using full information maximum likelihood (FMIL) 
for sporadic data missingness (Muthén & Muthén, 2016). 
SEM utilizes several statistical tests to determine how ade-
quately the model fits the data and was selected to initially 
estimate a measurement model of housing factors, and then 
to examine whether housing at the time of birth is linked to 
breastfeeding during the infant’s first 6 months. Using path 
modeling, we then tested whether the association between 
housing factors and breastfeeding, if statistically reliable, 
might be mediated by early postnatal breastfeeding exclusiv-
ity intention. Based on the nascent nature of the literature 
representing researchers’ examinations of the relationships 
between housing factors and breastfeeding, we began our 
analyses with an exploratory factor analysis (EFA) to exam-
ine how individual indicators of housing load onto higher-
order latent constructs. A model with adequate fit and factor 
loadings was identified using the following fit indices: 
RMSEA < .05, GFI > .95, CFI ≥ .90, and a factor loading 
of 0.7 or higher (Schumacker & Lomax, 2015).

A path model was added to the chosen measurement 
model to test both direct effects of the housing factors on 
breastfeeding exclusivity at 6 months, and indirect effects 
through breastfeeding exclusivity intention in the early post-
natal period. A mediation analysis was selected to test 
whether breastfeeding intent mediated the association 
between housing insecurity and breastfeeding exclusivity. 
Exclusivity at 6 months was also regressed on the relevant 
control covariates listed above, which were allowed to cor-
relate with each other in the model.

Secondary Analyses.  To assess whether the measurement and 
path models held across various subsamples, we split samples 
along two dimensions: First by intervention site (New York 
City and Pittsburgh), and then by race/ethnicity (subsamples 
of Black participants and Latina participants). In these analy-
ses, site was dropped from the list of controlling covariates. 

Magnitude and direction of the resulting measurement and 
path coefficients were compared to the baseline model with 
all participants. However, substantially reduced sample size 
and power precluded significance testing.

Results

Characteristics of the Sample

Demographic features of the study sample by intervention 
site can be found in Table 1. A significant proportion were 
Black (Pittsburgh) or Latina (New York City), unmarried, 
young and/or first-time mothers. The mean age of partici-
pants was 25.7 years (range 16–40 years), and the median 
level of education was completion of high school. In New 
York City, the proportion of participants exclusively breast-
feeding, combination feeding, and exclusively formula 
feeding at 6 months were roughly equal. In Pittsburgh, the 
majority of participants were exclusively formula feeding at 
6 months, with fewer participants exclusively breastfeeding 
or combination feeding (Figure 1).

There were a number of statistically significant differ-
ences in characteristics by study site. Compared to partici-
pants in New York City, participants in Pittsburgh were 
younger (p < .001), reported higher rates of postpartum 
employment (p < .001), had higher levels of education (p < 
.001), and were less likely to be married. Participants in 
Pittsburgh had lower intent to exclusively breastfeed (p < 
.001), initiation, (p < .001), and rates of any/or exclusive 
breastfeeding at 6 months (p < .001).

Table 1.  Sample Demographic Characteristics by Site  
(N = 360).

Characteristic

New York City
n = 167 (46.4%)

n (%)

Pittsburgh
n = 193 (53.6%)

n (%)

Race / Ethnicity
  Black / African 

American
12 (7.2) 158 (81.9)

  Latina / Hispanic 140 (84.4) 7 (3.6)
  White 3 (1.8) 22 (11.4)
  Other 12 (7.2) 6 (3.1)
Parity
  Primiparous 58 (34.7) 62 (32.1)
  Multiparous 109 (65.3) 131 (67.9)
Marital Status
  Married 55 (32.9) 9 (4.7)
  Unmarried 112 (67.1) 184 (95.3)
Cohabitation Status
  Cohabitating 79 (47.3) 72 (37.3)
  Not Cohabitating 88 (52.7) 121 (62.7)

Note. Demographic data are missing for one participant (0.3%). Unmarried 
includes individuals who identified as single, separated, divorced, or 
widowed.
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Regarding housing insecurity, 7% of study participants 
reported having been threatened with eviction or foreclosure 
in the previous year, and 13% of participants reported having 
been homeless or having lived in a shelter at some point. For 
number of months of late rent in past year, responses ranged 
from 0–12 months, with the sample mean 0.6 months (SD = 
1.9 months). Finally, the sample mean for household crowd-
ing was 1.12 (SD = 0.5) people per room.

Outcomes

Initial pair-wise correlations between the baseline housing 
features can be found in Table 2. In this sample, there 
were significant positive correlations between threat of 
foreclosure/eviction, history of homelessness, and late rent. 
Likewise, household crowding and household chaos were 
significantly positively correlated. Initial exploratory factor 
analysis with Smart Beginnings data (N = 462) uncovered 
two GEOMIN-rotated (Browne, 2001) latent factors among 
all housing variables: housing insecurity (consisting of late 
rent, history of homelessness, and threat of foreclosure/evic-
tion, each measured at baseline), and housing conditions 
(consisting of household crowding at both baseline and 6 
months, and baseline household chaos). The model had a 
good fit to the data (RMSEA = 0.045, CFI = 0.986), with 
factor loadings ranging from 0.15 to 1.05. However, history 
of homelessness loaded onto both factors. Based on its higher 

loading onto Factor 1 (i.e., housing insecurity, factor loading 
of 0.45) as compared to Factor 2 (i.e., housing conditions, 
factor loading of -0.17), we placed homelessness only into 
Factor 1. With this constraint, Factor 2 (housing conditions) 
no longer had an adequate number of indicators for a stable 
latent variable using only baseline indicators. Therefore, 
these items were left as manifest indicators in the combined 
SEM model.

Path Model

Direct and indirect effects of housing on breastfeeding exclu-
sivity were tested using a combined measurement and path 
model (see Figure 2). This model demonstrates the network 
of linear relationships between variables and articulates the 
patterns and correlations between them. Standardized path 
coefficients are displayed in Figure 2 for all tested paths with 
standard errors in parentheses; magnitude is therefore indica-
tive of the strength of the association. For all analyses, p val-
ues of p < .05 were used as the criterion to indicate statistical 
significance.

We found that higher housing insecurity was predictive of 
significantly lower breastfeeding exclusivity at 6 months. 
Furthermore, this predictive association was partially medi-
ated through less intention to exclusively breastfeed, as mea-
sured at birth. The total standardized direct effect (-0.176, 
p = .005) was approximately equal to the standardized 
indirect effect through intention (-0.177, p < .001). In other 
words, for the full sample, housing insecurity serves as a risk 
factor for less exclusive breastfeeding, both directly and indi-
rectly through intention. By contrast, we found that crowded 
housing was a protective factor; higher levels of household 
crowding, mediated through breastfeeding intention in 
the early postnatal period, predicted higher breastfeeding 
exclusivity at 6 months: the standardized direct effect was 
-0.039 (ns), and the standardized indirect effect was 0.195 
(p < .001). Household CHAOS score was unrelated to both 
breastfeeding intention at birth and breastfeeding exclusivity 
at 6 months.

Discussion

Findings from our study were consistent with the hypothesis 
that housing insecurity (as measured by history of home-
lessness, threat of foreclosure or eviction, and late rent), is 
a significant risk factor for lower exclusive breastfeeding 
intention in the early postnatal period and lower breastfeed-
ing exclusivity at 6 months for Medicaid-eligible, Black and 
Latina, city-dwelling families in the Northeast United States. 
Housing chaos was not significantly associated with breast-
feeding intention or with 6-month exclusivity. In the full 
sample, household crowding was associated with higher lev-
els of breastfeeding exclusivity through intention, but not 
directly with 6-month breastfeeding exclusivity.

Figure 1.  Breastfeeding Exclusivity at 6 Months (N = 357)a.
aFour participants (1.1%) were missing data on breastfeeding exclusivity at 
6 months.
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We proposed a number of ways housing insecurity may 
affect breastfeeding, including stress, an early return to 
work, and the influence of others on the breastfeeding par-
ent. Stress may be related to housing insecurity and breast-
feeding vis-à-vis lower rates of breastfeeding exclusivity 
intention in the early postpartum period. Stress may also 
contribute to insufficient milk production postpartum, as 
does an early return to work (Ogbuanu et  al., 2011). 
Individuals experiencing housing insecurity expend time 
and energy stabilizing their housing, which may leave them 
with limited time or capacity to devote to breastfeeding or 
milk expression, or to seek breastfeeding support, if needed. 
More research is needed to better determine how housing 

insecurity may be related to breastfeeding decisions and 
behaviors, taking into account the women’s lived experi-
ences, and whether and how housing insecurity is differen-
tially experienced by Latina and Black women. For example, 
Griswold et  al. (2018) investigated whether associations 
between housing insecurity and breastfeeding were com-
pounded by racism. While those who reported having expe-
rienced racism in housing had lower odds of breastfeeding 
at 3–5 months, this difference was not statistically reliable. 
However, as our evidence suggested that an association 
between other forms of institutional and interpersonal rac-
ism and breastfeeding may exist, more research is needed in 
this area (Robinson et al., 2019).

Table 2.  Pairwise Correlations Between Housing Factors.

Factors Eviction Threat Ever Homeless Late Rent Household Chaos Household Crowding

Eviction Threat 1.00  
Ever Homeless 0.24*** 1.00  
Late Rent 0.41*** 0.12* 1.00  
Household Chaos -0.02 0.08 0.03 1.00  
Household Crowding -0.05 -0.07 -0.01 0.11* 1.00

Note. *p < .05; ***p < .001.

Figure 2.  Structural Equation Model Predicting Breastfeeding Exclusivity From Housing Factors.
Note. Standardized path coefficients are displayed for all tested paths, with standard errors in parentheses; asterisks indicate statistical significance.
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This study sample’s demographic distribution was unique, 
in that race/ethnicity was highly conflated with data collec-
tion site. In Pittsburgh, over 80% of participants were Black; 
in New York City, over 80% of participant mothers were 
Latina. Therefore, it was necessary to also split the full sam-
ple by race/ethnicity in a similar manner. When the sample 
was disaggregated by race and site, in New York City the 
measurement and path models largely remained consistent. 
This was also true in Pittsburgh, with one exception, in the 
Pittsburgh sample, higher household crowding was not 
related to breastfeeding exclusivity, either directly, or medi-
ated by intention. The magnitude of that path was substan-
tially smaller than in the full sample and the New York City 
sample. Household crowding was only associated with 
6-month breastfeeding exclusivity for participants in the New 
York City sample and among Latina participants, and not 
linked to breastfeeding for Black or Pittsburgh participants.

In the Latina sample (mostly from New York City), we 
again found that the original SEM model was upheld. The 
direction and magnitude of the measurement and path coef-
ficients were similar to the full model. As expected, in the 
sample of Black participants (primarily from Pittsburgh), 
household crowding did not predict breastfeeding exclusivity 
to the same extent. Based on the conflation of race/ethnicity 
and site in this sample, it was not possible to disentangle 
which factor is moderating the relationship between house-
hold crowding and breastfeeding exclusivity.

The significance of household crowding on breastfeeding 
exclusivity through intention expands upon the findings of 
Cutts et al. (2011). Among those living in crowded house-
holds, lower intention rates may mediate the lower initiation 
rates reported in their study. Household crowding may affect 
breastfeeding parents differentially, depending on with 
whom the breastfeeding parent is residing. Our findings sug-
gested that higher household crowding, mediated by inten-
tion to breastfeed more exclusively, may be a protective 
factor for exclusive breastfeeding 6 months later, particularly 
for Latina mothers. Although we did not predict this direc-
tion of associations, there are several reasons why over-
crowding in the home may be associated with higher rates of 
breastfeeding exclusivity. First, although affected by accul-
turation (Bigman et  al., 2018), breastfeeding is a cultural 
norm among many families from Latin America. Latina par-
ents receive high levels of interpersonal breastfeeding sup-
port, resulting in some of the highest initiation rates in the 
United States (Anstey et  al., 2017); thus, breastfeeding 
around others (as would be necessary in crowded housing 
conditions) is normalized. This finding was consistent with 
results from Nassar et al. (2014), who reported higher risk of 
breastfeeding termination among those not living in a family 
home in Kuwait. Second, overcrowding may be culturally 
determined as Hispanic families are more likely to co-reside 
in multigenerational households, and have a higher average 
household size as compared to non-Hispanic families (U.S. 
Census Households, 2016). Housing density as measured by 

a standardized instrument may not be sensitive to cultural 
norms and individual perceptions of crowding (Waters et al., 
2016).

These findings have implications for both research and 
clinical practice in health and social care. Focusing on the 
refinement of understudied social determinants, including 
housing insecurity, can lead to the development of standard-
ized data collection instruments and inform future method-
ological decisions in research addressing social determinants 
of health. Further, these findings suggested that some fea-
tures of housing insecurity may be differentially experienced 
depending on an individual’s lived experienced as a Black or 
Latina person (e.g., overcrowding), while other features 
(e.g., eviction) are understood to be universal adverse experi-
ences. This finding should be considered in the development 
of culturally-responsive instruments for assessing housing 
security, which will allow for more precise measurement and 
more accurate research examining associations between 
housing insecurity and breastfeeding.

These advances in capturing the multi-dimensionality of 
housing insecurity and a better articulation of the relation-
ship between housing insecurity and breastfeeding through 
additional research could also inform intervention design. By 
examining the associations between housing insecurity and 
breastfeeding—both directly and indirectly through intent—
we can explore how housing insecurity may shape breast-
feeding decisions and behavior, and target pre- and postnatal 
interventions for at-risk populations accordingly. These 
efforts to reduce inequities in breastfeeding rates may include 
individual-level efforts, but also structural- and institutional-
level policies and interventions to improve conditions for 
those most at-risk of suboptimal breastfeeding (Griswold 
et al., 2018). There is a need to focus on policies, systems, 
and environmental changes to remove systemic barriers to 
breastfeeding by focusing on upstream and sustainable inter-
ventions (Reis-Reilly et  al., 2018). Researchers have indi-
cated that breastfeeding interventions focusing only on 
psychosocial and behavioral elements have limited effective-
ness, particularly in supporting breastfeeding parents to meet 
the 6-month exclusivity recommendation (Davie et  al., 
2019). A multi-level approach, extending beyond individual 
health behavior change, may prove effective in advancing 
both health and housing equity.

Limitations

First, breastfeeding intent was measured in the early postpar-
tum period within a 3-week timeframe, and breastfeeding 
behavior was measured at 6 months. In future studies, 
researchers should measure intent during both the prenatal 
and postnatal period to capture changes in intent, and mea-
sure breastfeeding more frequently during the 1st year to 
more accurately capture duration and exclusivity. Because of 
the long time span over which parents were asked to recall 
events, participant responses may have been subjected to 
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recall bias, or they might reflect greater variability in 
responses, particularly among those who experienced breast-
feeding difficulties. The magnitude of our findings also may 
be inflated by reporter and method bias due to the exclu-
sive reliance on self-report and questionnaires, resulting 
in possible recall, self-report, and social desirability biases. 
Additionally, our study may have been underpowered to 
measure sub-group differences (e.g., differences between 
household crowding and breastfeeding exclusivity). Further, 
the ordinal breastfeeding variables were treated as continuous 
in the SEM, which violates the linearity assumption and there-
fore may introduce limitations. However, researchers have 
found the use of ordinal data in SEM to be a valid modeling 
strategy (Robitzsch, 2020).

It is also important to note that as this study was con-
ducted with data collected as part of a randomized controlled 
trial, the interventions may have a collateral effect on breast-
feeding. Impact analyses for intervention effects on primary 
outcomes, as well as secondary or spillover effects, for 
example intervention effects on breastfeeding behaviors, are 
currently underway. However, a thorough examination of 
these effects is beyond the scope of the current paper.

As this was a secondary analysis, we were limited in our 
ability to collect comprehensive data about housing instabil-
ity as a social determinant, which is noteworthy as additional 
work is still needed to both strengthen the conceptualization 
and measurement of housing insecurity (Cox et  al., 2017, 
2019). The items we included may not capture all of the dif-
ferent dimensions associated with housing precarity and con-
ditions. Additionally, participants were not directly asked 
how they felt their housing situation affected breastfeeding. 
Further, the housing insecurity data included only objective 
measures, not the degree to which participants felt unstable 
in their housing or the extent to which they may have experi-
enced racism in housing.

Finally, the samples are distinct between the different 
sites, which limits generalizability. Nevertheless, based on 
the nascent state of research on this topic and the focus on 
two distinct racial and ethnic subgroups that may benefit 
from culturally responsive, multi-level breastfeeding sup-
port interventions, we believe this study makes a significant 
contribution to the literature. Specification of the relation-
ship between social determinants including housing and 
breastfeeding may indicate contributors to racial and socio-
economic inequities in breastfeeding, providing insight 
regarding how best to support and stabilize breastfeeding 
parents.

Conclusions

Understanding how housing insecurity—including precarity 
and conditions—can act as barriers or facilitators to healthy 
infant feeding is crucial to promoting public health in 
America’s cities. Our findings indicated that housing insecu-
rity as a structural factor is a barrier to those most at risk of 
suboptimal breastfeeding. Greater attention to this and other 

social determinants in future research and advocacy/inter-
vention work is indicated, particularly if we are to take seri-
ously the charge to increase 6-month breastfeeding 
exclusivity rates, as proposed by Healthy People 2030 (U.S. 
DHHS, 2020). This perspective includes a need to continue 
developing and refining screening tools that capture the 
multi-dimensionality of housing insecurity, especially for 
populations most at risk for non-exclusive breastfeeding. 
Measurement work on housing insecurity, as was undertaken 
in this study, can be used to inform research, clinical care 
services, and structural-level interventions to increase breast-
feeding equity and improve overall breastfeeding rates.
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