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Abstract
Objective Breastfeeding has multiple benefits for women and babies. Understanding factors contributing to intention to 
exclusively breastfeed may allow for improving the rates in first-time mothers. The study objective was to examine factors 
associated with a woman’s intention to breastfeed her first child.
Methods A secondary analysis of the prospective “Nulliparous Pregnancy Outcomes Study: monitoring mothers-to-be” 
(nuMoM2b) study of nulliparous women in the U.S. with singleton pregnancies was performed. Sociodemographic and 
psychosocial factors were analyzed for associations with breastfeeding intention.
Results For the 6443 women with complete information about breastfeeding intention and all factors under consideration, 
women who intended to breastfeed (either exclusively or any breastfeeding) were more likely to be older, not black, have 
reached a higher level of education, have higher incomes, have a lower body mass index (BMI), and be nonsmokers. Reporting 
a planned pregnancy and several psychosocial measures were also associated with intention to breastfeed. In the multivari-
able analysis for exclusive breastfeeding, in addition to age, BMI, race, income, education, and smoking, of the psychosocial 
measures assessed, only women with higher hassle intensity ratios on the Pregnancy Experience Scale had lower odds of 
exclusive breastfeeding intention (OR 0.71, 95% CI 0.55–0.92). Other psychosocial measures were not associated with either 
exclusive breastfeeding or any breastfeeding after controlling for demographic characteristics.
Conclusions for Practice Several sociodemographic factors, having a planned pregnancy, and fewer intense pregnancy hassles 
compared to uplifts are associated with intention to exclusively breastfeed. Identifying these factors may allow providers to 
identify women for focused, multilevel efforts to enhance breastfeeding rates.
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Significance

Why was the study conducted? To understand ways to 
potentially improve breastfeeding rates in women after 
their first delivery, we explored the psychosocial and 
sociodemographic factors that contributed to a woman’s 
intention to breastfeed.

What does this study add to what is already known? 
In addition to several sociodemographic characteristics, 
women who had higher scores on the Pregnancy Expe-
riences Scale- hassle intensity ratio were less likely to 
intend to exclusively breastfeed. This report may be one 
of the first studies to associate the validated Pregnancy 
Experiences Scale with breastfeeding intention, finding 
that women are less likely to breastfeed if they experience 
more intense the hassles during pregnancy.

Introduction

Breastfeeding has multiple health benefits for infants and 
mothers and economic benefits for families and society. 
Breastfed infants have decreased risk of infections, including 
gastrointestinal diseases, sepsis, wheezing respiratory tract 
infections, necrotizing enterocolitis, meningitis, retinopathy 
and urinary tract infections (Dewey et al. 1995; Furman et al. 
2003; Hylander et al. 2001; Levy et al. 2009; Schanler et al. 
1999; Victora et al. 2016; Wright et al. 1989). Breastfed 
infants have decreased long-term risks of childhood cancers 
and Crohn’s disease (Kwan et al. 2004; Rodriguez-Palmero 
et al. 1999). They also have a lower incidence of obesity 
and type 2 diabetes mellitus (Victora et al. 2016). Further-
more, there is a positive association between breastfeeding 
and both brain maturation and scores on intelligence tests 
(Agho et al. 2016; Mortensen et al. 2002).

Short-term benefits to women who breastfeed include 
increased caloric expenditure resulting in faster post-
partum weight loss (Victora et  al. 2016). Studies also 
associate multiple long-term benefits from breastfeeding 
including lower risks for cardiovascular disease (including 
hypertension and hyperlipidemia), type 2 diabetes, ovarian 
cancer and breast cancer (Gunderson et al. 2018; Horta 
et al. 2015; Schwarz et al. 2009; Victora et al. 2016).

Societal benefits of breastfeeding include decreased 
infant feeding costs and health care expenses.(Shakya et al. 
2017; Victora et al. 2016) Formula costs approximately 
$1000 per year per infant which places a high financial 
burden on parents and community resources. Addition-
ally, low rates of breastfeeding result in approximately $3 
billion in additional health care costs in the United States 
(Centers for Disease Control and Prevention 2019).

The American Academy of Pediatrics (AAP) and World 
Health Organization recommend that infants be exclusively 
breastfed for 6 months unless there is a contraindication 
(WHO/UNICEF 2014). However, despite this recommen-
dation, only 38% of infants worldwide and only one in four 
infants in the United States are exclusively breastfed for 6 
months (Centers for Disease Control and Prevention, 2019; 
WHO/UNICEF 2014). Understanding factors associated 
with breastfeeding may help directed interventions, but there 
are few data available in the United States that detail factors 
associated with a woman’s intention to breastfeed, particu-
larly with her first baby. Although some research has shown 
that women are more likely to breastfeed if they are better 
educated, have higher incomes, or if their own mothers had 
breastfed, (Noble et al. 2001; Victora et al. 2016) there may 
be many other factors, including psychosocial considera-
tions, that may impact breastfeeding intention and success. 
Therefore, the objective of this study was to examine multi-
ple contributors, including psychosocial factors, associated 
with a woman’s intention to breastfeed her first child.

Methods

This study was a secondary analysis of a large prospec-
tive cohort study in pregnant women. The “Nulliparous 
Pregnancy Outcomes Study: monitoring mothers-to-be” 
(nuMoM2b) project recruited 10,038 nulliparous women 
with singleton pregnancies from eight U.S. medical centers 
between 2010 and 2013 with the objective of identifying 
risk factors and predictors of adverse pregnancy outcomes. 
Detailed methods of the nuMoM2b study are reported else-
where.(Haas et al. 2015) In brief, women in the nuMoM2b 
cohort were recruited in the first trimester and had study 
visits in the 1st (V1: gestational age 6 weeks 0 days to 
13 weeks 6 days), 2nd (V2: gestational age 16 weeks 0 days 
to 21 weeks 6 days), and early 3rd (V3: gestational age 
22 weeks 0 days to 29 weeks 6 days) trimesters, and at the 
time of delivery (V4). During study visits, multiple ques-
tionnaires and psychosocial instruments were completed 
and biological specimens were obtained.(Haas et al. 2015) 
All women provided informed consent and the study was 
approved by each site’s local Institutional Review Board.

At delivery (V4), women were asked about their intention 
to breastfeed, with possible outcomes of ‘breastfeed only,’ 
‘breastfeed and bottle feed,’ ‘bottle feed only,’ or ‘I don’t 
know.’ If for some reason a woman did not complete this 
question during the delivery interview, but the feeding intent 
was detailed in the medical record, this information was col-
lected by record abstraction instead. Breastfeeding intent 
responses mirrored breastfeeding practice at discharge.

To assess factors associated with breastfeeding intention, 
we utilized data from multiple sources during the study. 
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Factors obtained at V1 included: age, maternal body mass 
index (BMI), self-reported race and ethnicity, poverty level, 
educational level, and whether the pregnancy was planned 
(based on the question: “Was this pregnancy planned?”). 
Poverty level was categorized according to income and 
household size relative to the 2013 federal poverty guide-
lines. Estimated gestational age at birth and route of deliv-
ery were obtained from chart abstraction. Tobacco use was 
obtained at V4 (“Did you smoke any tobacco products in the 
month before your delivery?”).

Psychosocial factors evaluated included: depression 
(Edinburgh Perinatal Depression Scale (EPDS), V3) (Cox 
et al. 1996), perceived stress (Cohen Perceived Stress Scale 
(PSS), V1) (Cole 1999), social support (Multidimensional 
Scale of Perceived Social Support, V1) (Zimet et al. 1990), 
perceived anxiety (Spielberger Trait Anxiety Subscale, V1) 
(Spielberger 1983), resilience (Connor-Davidson Resilience 
Scale, V2) (Connor and Davidson 2003) and perceived preg-
nancy experience (Pregnancy Experience Scale (PES), V3) 
(DiPietro et al. 2008). Characteristics of the psychosocial 
measures in the overall cohort have been presented else-
where (Bann et al. 2017; Grobman et al. 2016).

For the Pregnancy Experience Scale-brief version, 
women were asked to review a list of items that could be 
uplifting aspects of pregnancy (i.e. discussion about baby 
names, visits to her provider, thinking about the baby’s 
appearance, how much the baby is moving) and a list of 
items that could make her feel unhappy, negative, or upset 
(i.e. getting enough sleep, normal discomforts of pregnancy, 
her weight, body changes, and thinking about her labor and 
delivery) and to quantify on a scale of 0 to 3 either how 
uplifted/happy or how hassled/unhappy they made her feel. 
The a ratio of hassles to uplifts was calculated first by total-
ing the total number of answers a woman gave marking 
“Quite a bit” or “A great deal” for items in each domain. The 
PES-Hassle frequency ratio was the ratio of the number of 
hassles to the number of uplifts; thus, values less than 1 indi-
cated that the woman rated the frequency of her pregnancy-
specific uplifts higher than her experience of pregnancy-
specific hassles. The PES-Hassle intensity ratio was similar 
but was the ratio of the intensity of hassles to uplifts.

Descriptive statistics were used to describe participant 
characteristics and psychosocial scales according to three 
“intention to breastfeed” subgroups: breastfeed only, breast-
feed and bottle feed, and bottle feed only. Pairwise compari-
sons were conducted using a Student’s t-test for continuous 
variables and the chi-square test for categorical variables 
with a Šidák correction to keep familywise error at 0.05, 
since there are three comparisons. All scales were assessed 
for normality, and the Wilcoxon-rank sum test is reported 
for non-normal distributions.

As intention to breastfeed is ordinal in nature, a cumu-
lative logit model was initially used to assess factors 

associated with intention to breastfeed. However, this model 
failed the assumption of proportionality for multiple vari-
ables; thus, we opted to fit two logistic regression models 
with outcomes of (breastfeed only vs. breast and bottle feed/
bottle feed only) and (breastfeed only/breast and bottle feed 
vs. bottle feed only). Additionally, we accounted for possible 
correlation of outcomes among women from the same study 
site by using a generalized linear mixed model (GLMM) 
fit with maximum likelihood that included a random site 
effect for center.(Brown and Prescott 2015). Model results 
reported include parameter estimates, standard errors, odds 
ratios and associated 95% confidence intervals. In addition, 
the Intraclass Correlation Coefficient (ICC) was obtained 
from the estimated random effect due to study site, assum-
ing the underlying response (intention to breastfeed) repre-
sented a continuous variable. An ICC close to zero would 
indicate that the outcome does not depend on study site. 
To additionally estimate the proportion of site-to-site vari-
ability that is explained by the participant and psychosocial 
factors, a model with only the random site effect was also 
fit. P-values < 0.05 were considered statistically significant. 
All analyses were conducted in SAS V9.4 (SAS Institute 
Inc., Cary, NC).

Results

A total of 6443 (69.5%) of the enrolled women from 
nuMoM2b had complete data on all measures and outcomes 
for this analysis. Of the original enrolled participants, 592 
women were excluded due to responding “I don’t know” 
with regards to intention to breastfeed in V4 and the inability 
to obtain the information from chart abstraction. Another 
2238 women were excluded due to missing psychosocial 
scales and/or other covariates.

Table 1 displays participant characteristics for women 
in the three breastfeeding intention groups. Women who 
intended to exclusively breastfeed were older, had lower 
mean BMI at V1, and delivered at a later mean gestational 
age than the other two groups. The racial/ethnic distribution 
of women in the exclusive breastfeeding group was more 
prominently Non-Hispanic white (71.1%) compared to the 
other breastfeeding intention groups (p < 0.0001). While 
80.6% of Non-Hispanic white women intended to exclu-
sively breastfeed, 53.5% of Non-Hispanic black women, 
70.8% of Hispanic women, and 75.0% of Other women 
intended to exclusively breastfeed (p < 0.001). Conversely, 
23.1% of black women intended to only bottle feed their 
infants, compared to 6.3% of white women, 4.6% of His-
panic women, and 7.5% of Other women (p < 0.001). Many 
women intended to use both breast and bottle feeding to pro-
vide their baby’s nutrition. Women intending to exclusively 
breastfeed had more education and a higher income than 
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those intending to both breast/bottle feed and those intending 
to bottle feed only (p < 0.001).

Women who reported that the pregnancy was unplanned 
were more likely to report intention to exclusively bottle feed 
(64.1%) versus exclusively breastfeed (32.6%, p < 0.001). 
Tobacco use in the month prior to delivery was higher in the 
bottle feed only group (12.1%) when compared to the rates in 
the exclusive breastfeed and breast/bottle feed groups (≤ 3%, 
p < 0.001).

Scores for psychosocial scales increased or decreased 
across the three groups with the mean of each scale for the 

breast/bottle feed group typically falling between the means 
for the other two groups (Table 2). Overall, women who 
intended to exclusively breastfeed reported lower scores for 
depression, perceived stress, anxiety, and have both a lower 
hassle frequency ratio and hassle intensity ratio. Outcomes 
of perceived social support and resilience were highest in 
women who intended to exclusively breastfeed. These scales 
were all significantly different between the bottle feed only 
and exclusively breastfeed groups (p-value < 0.05), although 
between-group differences for the exclusive breastfeed 
group and the breast and bottle feed group were similar 

Table 1  Characteristics of the breastfeeding intention groups

Data are reported as n (%) unless noted otherwise
The three columns of comparisons denote the groups that were combined, versus the other group. For instance the first P value column shows 
the comparison of women who intend to do any breastfeeding (A&B) versus women who intend to only bottle feed (C). The final column only 
compares women intending to exclusively breastfeed (A) versus women who intend to only bottle feed (C)
*P-values obtained from t-test or chi-square test. All P-values are adjusted for the 3 comparisons with a Šidák correction

Variable
N = 6443

A) Breast feed only
(N = 4890, 75.9%)

B) Both breast 
and bottle feed
(N = 1040, 
16.1%)

C) Bottle feed only
(N = 513, 8.0%)

P-Value*
A & B vs. C

P-Value*
B & C vs. A

P-Value*
A vs. C

Age Mean(SD) 27.90 (5.2) 26.52 (5.7) 24.19 (5.7)  < 0.001  < 0.001  < 0.001
BMI Mean(SD) 25.79 (5.8) 27.02 (6.8) 27.99 (7.4)  < 0.001 0.04  < 0.001
Race or ethnicity  < 0.001  < 0.001  < 0.001
 Non-Hispanic white 3475 (71.1%) 564 (53.2%) 270 (52.6%)
 Non-Hispanic black 370 (7.6%) 162 (15.7%) 160 (31.2%)
 Hispanic 616 (12.6%) 214 (20.6%) 40 (7.8%)
 Other 429 (8.8%) 100 (9.6%) 43 (8.4%)

Poverty  < 0.001  < 0.001  < 0.001
 > 200% of fed poverty level 3291 (67.3%) 520 (50%) 175 (34.1%)
 100–200% of fed poverty level 543 (11.1%) 145 (13.9%) 55 (10.7%)
 < 100% of fed poverty level 450 (9.2%) 146 (14.0%) 115 (22.4%)
 Refused 606 (12.4%) 229 (22.0%) 168 (32.8%)

Education  < 0.001  < 0.001  < 0.001
 High school or less 1416 (28.9%) 458 (43.8%) 336 (65.1%)
 Bachelor degree or less 2120 (43.2%) 402 (38.4%) 130 (25.2%)
 Master’s degree and higher 1367 (27.9%) 186 (17.8%) 50 (9.7%)
 Was this pregnancy planned?  < 0.001  < 0.001  < 0.001
 Yes 3295 (67.4%) 575 (55.3%) 184 (35.9%)
 No 1595 (32.6%) 465 (44.7%) 329 (64.1%)

Was this delivery by C-section?  < 0.001 0.35 0.31
 Yes 1255 (25.7%) 339 (32.6%) 148 (28.8%)
 No 3635 (74.3%) 701 (67.4%) 365 (71.2%)

Did you smoke any tobacco 
products in the month before 
delivery?

0.06  < 0.001  < 0.001

 Yes 100 (2.0%) 31 (3%) 62 (12.1%)
 No 3786 (77.4%) 827 (79.5%) 356 (69.4%)

Refused 1004 (20.6%) 182 (17.5%) 95 (18.5%)
Gestational age at the time of delivery
Mean (SD) 39.02 (2.0) 38.67 (2.2) 38.70 (1.8)  < 0.001 0.99 0.001
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for perceived social support (p-value = 0.05) and the PES-
Hassle frequency ratio (p-value = 0.13). Also, there was 
not a significant difference between the breast and bottle 
feed group and the bottle feed only group for depression 
(p-value = 0.07), perceived social support (p-value = 0.11), 
resilience (p-value = 0.30), or hassle frequency ratio (p-value 
0.14).

The logistic regression models included all participant 
characteristics in Table 1 and psychosocial scales in Table 2 
with the exception of the PES-Hassle frequency ratio. The 
PES-Hassle frequency and intensity ratios were highly cor-
related (Spearman’s rho = 0.54), and the PES-Hassle fre-
quency ratio did not significantly differ for two of the three 
between group comparisons; thus, only the PES-Hassle 
intensity ratio was included in the multiple logistic regres-
sion models.

For the logistic regression model of intending to exclu-
sively breastfeed, the participant and psychosocial character-
istics explain approximately 61% of the site-to-site variabil-
ity. For the regression model of the bottle feed only vs other 
groups, 64% of the site-to-site variability was explained by 
the participant and psychosocial scales.

From Table 3, factors associated with the intention to 
exclusively breastfeed only from the logistic regression 
include older age, lower BMI, higher gestational age at 
delivery, race/ethnicity, poverty level, education level, 
and not using tobacco products the month before delivery. 
More specifically, non-Hispanic white women had twice the 
odds of exclusively breastfeeding when compared to Non-
Hispanic black women (OR = 2.04, 95% CI 1.67–2.50) and 
Hispanic mothers had 1.6 times higher odds of exclusively 
breastfeeding when compared to Non-Hispanic black moth-
ers (OR = 1.62, 95% CI 1.28–2.06).

The PES-Hassle intensity ratio was the only psychosocial 
scale that was associated with the intention to exclusively 
breastfeed in the multiple logistic regression model; thus, 
women who rate their experience of pregnancy-specific has-
sles more intense than uplifts were less likely report inten-
tion to exclusively breastfeed. (Table 3) Factors associated 
with the intention to either exclusively breastfeed or breast 
and bottle feed (i.e., any breastfeeding intent vs. no breast-
feeding intent) were similar to those found for the outcome 
of exclusive breastfeeding intent. In this model, reporting 
that the pregnancy was planned was associated with any 

Table 2  Descriptive comparison for behavioral scales by breastfeeding intention group

Data are reported as mean (standard deviation)
The three columns of comparisons denote the groups that were combined, versus the other group. For instance the first P value column shows 
the comparison of women who intend to do any breastfeeding (A&B) versus women who intend to only bottle feed (C). The final column only 
compares women intending to exclusively breastfeed (A) versus women who intend to only bottle feed (C)
*P-values obtained from t-test. All P-values are adjusted for the 3 comparisons with a Šidák correction
**P-values obtained from Wilcoxon rank sum test

Variable
N = 6443

A) Breast feed only
(N = 4890, 75.9%)

B) Both breast 
and bottle feed
(N = 1040, 
16.1%)

C) Bottle feed only
(N = 513, 8.0%)

P-Value*
A & B vs. C

P-Value*
B & C vs. A

P-Value*
A vs. C

Edinburgh depression scale Mean 
(SD)

[Range 0–24
Higher values = more negative feel-

ings/experiences]

5.32 (3.9) 5.87 (4.2) 6.45 (4.9)  < 0.001 0.07  < 0.001

Perceived social support Mean (SD)
[Range 12–84
Higher values = higher agreement]

74.97 (13.8) 73.85 (13.9) 72.25 (14.9) 0.05 0.11  < 0.001

Connor davidson resilience scale
Mean (SD) [Range 0–100
Higher values = higher resilience]

79.54 (11.0) 78.17 (11.7) 77.06 (13.4) 0.001 0.30  < 0.001

Spielberg state-trait anxiety scale
Mean (SD) [Range 20–74
Higher values = higher anxiety]

33.61 (8.5) 34.47 (8.8) 36.25 (9.6) 0.01 0.001  < 0.001

Cohen’s perceived stress scale
Mean (SD) [Range 0–39
Higher values = higher stress]

11.00 (6.1) 11.96 (6.4) 12.96 (7.0)  < 0.001 0.02  < 0.001

Pregnancy experience scale median (Range)
 PES-hassle frequency ratio 0.70 (0.1–8) 0.70 (0.1–6) 0.75 (0.1–5) 0.13** 0.14** 0.003**
 PES-hassle intensity ratio 0.56 (0.33–2.22) 0.59 (0.33–2.17) 0.63 (0.33–1.82)  < 0.001** 0.01**  < 0.001**
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breastfeeding intent. No psychosocial scales were signifi-
cantly associated with the outcome of any breastfeeding 
intent.

Discussion

In this large cohort of nulliparous women, 92% stated the 
intention to breastfeed to some degree, with 75.9% stating 
the intention to exclusively breastfeed. The rates identified 

for the nuMoM2b cohort are similar to other US cohorts 
(Sutherland et al. 2012). Factors associated with the intent 
to exclusively breastfeed included higher maternal age, 
lower BMI, non-black race/ethnicity, higher income, higher 
attained education, not using tobacco, and lower PES-Hassle 
intensity ratio.

Consistent with other studies, we found that non-His-
panic black women have lower rates of intended breast-
feeding than their counterparts (Centers for Disease Con-
trol and Prevention 2019; Robinson et  al. 2018). This 

Table 3  Logistic Regression predicting breastfeeding intention

V1 (gestational age 6 weeks 0 days to 13 weeks 6 days), V2 (gestational age 16 weeks 0 days to 21 weeks 6 days), V3 (gestational age 22 weeks 
0 days to 29 weeks 6 days), V4 (at time of delivery)—Variables obtained at Visits 1, 2, 3, 4 respectively. C—Variables obtained from chart 
abstraction

Odds of intending to do any breastfeeding (Breast 
feed only or bottle/breast feed) compared to intend-
ing to only bottle feed (reference group)

Odds of intending to exclusively breastfeed 
(compared to intending to either bottle feed only 
or breast and bottle feed)

Model AUC = 0.777, N = 6443 Model AUC = 0.692, N = 6443

Variable OR1 95% CI P-value OR1 95% CI P-value

Agev1 1.054 1.03–1.08 0.0001 1.022 1.01–1.04 0.01
BMIv1 0.974 0.96–0.99 0.0002 0.974 0.97–0.98  < 0.001
Gestational age at  deliveryc 1.027 0.98–1.08 0.25 1.065 1.03–1.10  < 0.001
Race or  ethnicityv1

 Non-Hispanic black Reference Reference
 Non-Hispanic white 1.577 1.20–2.07 0.001 2.041 1.67–2.50  < 0.001
 Hispanic 3.241 2.16–4.86  < 0.001 1.624 1.28–2.06  < 0.001
 Other 1.594 1.08–2.35 0.02 1.560 1.20–2.03 0.001

Povertyv1

 > 200% of Fed poverty level 1.374 0.96–1.96 0.08 1.497 1.19–1.88 0.001
 100–200% of Fed poverty level 1.685 1.17–2.43 0.01 1.244 0.98–1.58 0.07
 < 100% of Fed poverty level Reference Reference
 Refused 1.047 0.78–1.40 0.77 0.939 0.76–1.16 0.57

Educationv1

 Master’s degree and higher 2.505 1.66–3.78  < 0.001 1.701 1.36–2.14  < 0.001
 Bachelor degree or less 1.874 1.42–2.48  < 0.001 1.309 1.11–1.55 0.002
 High school or less Reference Reference

Planned  pregnancyv1

 Yes 1.293 1.02–1.64 0.03 1.119 0.97–1.30 0.13
Tobacco  usev4

 Yes 0.472 0.33–0.68  < 0.001 0.644 0.47–0.88 0.01
 No Reference Reference
 Refused 1.049 0.81–1.36 0.05 1.303 1.11–1.53 0.002

Edinburgh depression  scalev3 0.977 0.95–1.01 0.18 0.979 0.96–1.001 0.07
Perceived social  supportv1 0.993 0.99–1.00 0.07 0.996 0.99–1.001 0.08
Connor davidson resilience  scalev2 1.004 0.995–1.01 0.40 1.006 1.00–1.01 0.05
Spielberg state-trait anxiety  scalev1 0.995 0.98–1.01 0.50 1.005 0.996–1.02 0.27
Cohen’s perceived stress  scalev3 1.012 0.99–1.04 0.28 1.005 0.99–1.02 0.52
PES-hassle intensity  ratiov3 0.725 0.48–1.09 0.12 0.707 0.55–0.92 0.01
Random effect estimate(SE) 0.1913 (0.1124) 0.0682 (0.0397)
ICC 0.0550 0.0203
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finding is concerning because non-Hispanic black infants 
have 2.2 times the infant mortality rate, are 3.2 times more 
likely to die from complications related to low birth weight 
and have twice the rate of sudden infant death syndrome 
than non-Hispanic whites (United States Department of 
Health and Human Services 2010). Breastfeeding is asso-
ciated with a 36% decrease in SIDS (Victora et al. 2016). 
Thus, one potential method to address the disparities in 
infant mortality could be to work on improved breastfeed-
ing rates in non-Hispanic black women. For women who 
identify as non-Hispanic black programs and services 
in addition to standard antenatal care can help increase 
breastfeeding initiation (Robinson et al. 2018).

Enhancing breastfeeding intention and continuation rates 
for women who are socioeconomically or racially marginal-
ized can be complex, as there are a multitude of factors that 
can influence breastfeeding practices (Johnson et al. 2015; 
Temple Newhook et al. 2017). From a public health per-
spective, it is important to understand and target policies to 
reduce disparities in breastfeeding rates (Dubois and Girard 
2003; Smith James 2017). As the barriers experienced by 
women are complex and multiple, a more thorough under-
standing of contributors to breastfeeding intention, including 
psychosocial and environmental influencers, is needed. Poor 
outcomes in these groups reinforce the need for an integra-
tive approach to address the complexity of interrelated bar-
riers women experience across layers of the social ecological 
system (Johnson et al. 2015).

Of the psychosocial measures in the multivariable analy-
sis, only the PES-Hassle intensity ratio being low predicted 
an intention to exclusively breastfeed. This ratio measures 
the hassles or frustrations during pregnancy compared to 
uplifting or positive experiences. Thus, women experienc-
ing more intense hassles over the course of their pregnancy 
might be less inclined to breastfeed the infant. This may be 
due to an overall perception of pregnancy as a more negative 
experience rather than a more positive one. Further explo-
ration regarding individual components of the PES which 
may contribute more to breastfeeding intention or other 
outcomes is warranted. We are unaware of other studies in 
the United States where these psychosocial measures were 
linked to breastfeeding intention in nulliparous women. A 
study by McManus et al. noted in 114 primiparous women 
that those with a more uplifts than hassles in pregnancy 
were more likely to have longer breastfeeding duration, 
which correlated to improved infant health (McManus et al. 
2017). While some of the other psychosocial measures were 
not statistically significantly associated with the outcome 
of exclusive breastfeeding intention in the multivariable 
model, several were close (p < 0.10). These measures could 
potentially be used as screening tools during prenatal care 
to help identify women who might need additional encour-
agement to breastfeed. More work is needed to assess how 

these measures associate with breastfeeding longevity in the 
cohort.

The AAP recommends exclusive breastfeeding for at 
least 6 months with continued breastfeeding and supple-
mental foods for up to 1 year (Victora et al. 2016). One 
study evaluated a sample population which was deemed rep-
resentative of all races in the United States and found that 
71% of infants received some form of breastmilk which is 
consistent with Healthy People 2020′s report that in 2006, 
74% of infants were breastfed in some form (Davis et al. 
2018; United States Department of Health and Human Ser-
vices 2010). Data from Healthy People 2020 further notes 
that only 33.6% of infants are exclusively breastfed until 
3 months and this further decreases to 14.1% by 6 months. 
They state a goal of having at least 25.5% of infants exclu-
sively breastfed through 6 months. Given the high rate of 
breastfeeding intention in this cohort, it is reassuring that 
more than 92% intend to breastfeed their infants in some 
capacity postpartum.

Future studies should focus on ways to potentially over-
come not only the sociodemographic characteristics of 
women who do not intend to breastfeed, but also include 
evaluations of psychosocial and other factors that occur dur-
ing pregnancy that can contribute to intense hassles. Using 
mixed methods approaches to understand motivations and 
barriers to address will be crucial to understanding the com-
plex contributors to breastfeeding intention. Additional stud-
ies can then focus on antenatal interventions and support for 
women which may reduce hassles and improve breastfeeding 
intention.

Strengths of this cohort are the large number of women 
who were followed prospectively and had not only rigor-
ously collected and adjudicated pregnancy characteristics 
data, but also had a multitude of validated psychosocial 
instruments administered. This amount of data allowed for 
analysis of multiple potential contributors to breastfeed-
ing intention, starting with pre-pregnancy information and 
including situations that occurred during the pregnancy.

The nuMoM2b cohort study was subject to the typical 
limitations of this type of study design (Haas et al. 2015). 
We only analyzed nuMoM2b participants who answered 
every question and survey measure completely. Approxi-
mately 45% of nuMom2b participants were not included 
in our analysis because they were missing one or more of 
the outcome or psychosocial variables. However, this is one 
of the larger cohorts and was characterized prospectively 
beginning in the first trimester that included a multitude of 
psychosocial measures for nulliparous women. Women with 
missing data were similar to those analyzed. Even with the 
large number of instruments, some domains, such as attach-
ment, were not captured. Given the independent association 
of PES-Hassle ratios with exclusive breastfeeding, explora-
tion of a woman’s attachment to her developing baby could 
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enhance understanding of this relationship. It has been docu-
mented that attachment and bonding to the developing infant 
during pregnancy can influence postpartum behaviors (Pear-
son et al. 2011). Additionally, exploring which intense has-
sles have the strongest relationship to breastfeeding intention 
can be explored. A cross-sectional survey showed that life 
stressors and hassles, particularly financial, are associated 
with earlier cessation of breastfeeding (Dozier et al. 2012).

There are some other limitations in the information that 
was collected during the study. For example, an Indonesian 
study found that women who were aware of breastfeeding 
recommendations and understood the infant and maternal 
health benefits of breastfeeding had stronger intentions to 
exclusive breastfeed (Nuzrina et al. 2016). NuMoM2b par-
ticipants were not asked about their level of understanding 
of current breastfeeding recommendations or if they had 
previous knowledge of the health benefits of breastfeeding. 
Women were not asked about the breastfeeding education 
they received during the prenatal period. This study also 
did not ask participants about cultural or social norms of 
breastfeeding. A previous study found that women were 
more likely to breastfeed if their mother’s had breastfed 
(Nuzrina et al. 2016). Studies in the U.S. note that provid-
ing women education about the health benefits of breastfeed-
ing and community-based support programs improves rates 
of exclusive breastfeeding (Keitt et al. 2018). As thoughts 
about breastfeeding intentions may be established before 
pregnancy occurs, this report is also limited in that it did 
not ask about intention to breastfeed at V1 or what may have 
contributed to those intentions. These can be incorporated 
into future studies. We also did not use a validated scale for 
infant feeding intention or detailed questions about employ-
ment. This simplified question was asked instead to mini-
mize burden on the woman in the postpartum time frame. 
Additionally, due to this, we did not ask follow-up questions 
about reasons behind their intentions or outside influences 
on their intention, such as plans to return to work.

Conclusions for Practice

In conclusion, nulliparous women were more likely to 
intend to breastfeed if they were older and of higher socio-
economic status. While most psychosocial measures were 
not independently associated with breastfeeding intention, 
having lower intensity of experiencing hassles in compari-
son to uplifts in pregnancy predicted greater odds of intend-
ing to exclusively breastfeed. Additionally, as women who 
smoked in the month prior to delivery were more likely to 
bottle feed, early recognition and services for women who 
use tobacco during pregnancy to encourage breastfeed-
ing may be warranted. Breastfeeding support must come 
from multiple levels including: legal and policy directives, 

contextual and multilevel preconception and antenatal edu-
cation, improvement in women’s work provisions for lacta-
tion space, employment conditions that remove breastfeed-
ing barriers, and better health-care services (Centers for 
Disease Control and Prevention 2019; Johnson et al. 2015; 
Rollins et al. 2016). Overcoming barriers and problematic 
social determinants of health, particularly for Non-Hispanic 
black women, may help improve breastfeeding rates (U.S. 
Department of Health and Human Services Office of Minor-
ity Health 2019).

Acknowledgements This study is supported by grant funding from 
the Eunice Kennedy Shriver National Institute of Child Health and 
Human Development (NICHD): U10 HD063036, RTI International; 
U10 HD063072, Case Western Reserve University; U10 HD063047, 
Columbia University; U10 HD063037, Indiana University; U10 
HD063041, University of Pittsburgh; U10 HD063020, Northwest-
ern University; U10 HD063046, University of California Irvine; 
U10 HD063048, University of Pennsylvania; and U10 HD063053, 
University of Utah. In addition, support was provided by respective 
Clinical and Translational Science Institutes to Indiana University 
(UL1TR001108) and University of California Irvine (UL1TR000153).

Compliance with Ethical Standards 

Conflict of interest The authors report no conflict of interest related 
to this project.

References

Agho, K. E., Ogeleka, P., Ogbo, F. A., Ezeh, O. K., Eastwood, J., & 
Page, A. (2016). Trends and predictors of prelacteal feeding prac-
tices in Nigeria (2003–2013). Nutrients. https ://doi.org/10.3390/
nu808 0462.

Bann, C. M., Parker, C. B., Grobman, W. A., Willinger, M., Simhan, H. 
N., Wing, D. A., et al. (2017). Psychometric properties of stress 
and anxiety measures among nulliparous women. Journal of Psy-
chosomatic Obstetrics & Gynecology, 38(1), 53–62. https ://doi.
org/10.1080/01674 82X.2016.12529 10.

Brown, H., & Prescott, R. (2015). Applied mixed models in medicine 
(3rd ed.). West Sussex, UK: Wiley.

Centers for Disease Control and Prevention. (2019). Breastfeeding. 
Retrieved January 28, 2020, from https ://www.cdc.gov/breas tfeed 
ing/index .htm.

Cole, S. R. (1999). Assessment of differential item functioning in the 
perceived stress scale-10. Journal of Epidemiology and Commu-
nity Health, 53(5), 319–320.

Connor, K. M., & Davidson, J. R. (2003). Development of a new resil-
ience scale: The connor-davidson resilience scale (CD-RISC). 
Depress Anxiety, 18(2), 76–82. https ://doi.org/10.1002/da.10113 .

Cox, J. L., Chapman, G., Murray, D., & Jones, P. (1996). Validation of 
the edinburgh postnatal depression scale (EPDS) in non-postnatal 
women. Journal of Affective Disorders, 39(3), 185–189.

Davis, K. E., Li, X., Adams-Huet, B., & Sandon, L. (2018). Infant feed-
ing practices and dietary consumption of US infants and toddlers: 
National Health and Nutrition Examination Survey (NHANES) 
2003–2012. Public Health Nutrition, 21(4), 711–720. https ://doi.
org/10.1017/S1368 98001 70031 84.

https://doi.org/10.3390/nu8080462
https://doi.org/10.3390/nu8080462
https://doi.org/10.1080/0167482X.2016.1252910
https://doi.org/10.1080/0167482X.2016.1252910
https://www.cdc.gov/breastfeeding/index.htm
https://www.cdc.gov/breastfeeding/index.htm
https://doi.org/10.1002/da.10113
https://doi.org/10.1017/S1368980017003184
https://doi.org/10.1017/S1368980017003184


1055Maternal and Child Health Journal (2020) 24:1047–1056 

1 3

Dewey, K. G., Heinig, M. J., & Nommsen-Rivers, L. A. (1995). 
Differences in morbidity between breast-fed and formula-fed 
infants. Journal of Pediatrics, 126(5 Pt 1), 696–702. https ://doi.
org/10.1016/s0022 -3476(95)70395 -0.

DiPietro, J. A., Christensen, A. L., & Costigan, K. A. (2008). The preg-
nancy experience scale-brief version. Journal of Psychosomatic 
Obstetrics & Gynecology, 29(4), 262–267.

Dozier, A. M., Nelson, A., & Brownell, E. (2012). The Relationship 
between life stress and breastfeeding outcomes among low-income 
mothers. Advances in Preventive Medicine, 2012, 902487–
902487. https ://doi.org/10.1155/2012/90248 7.

Dubois, L., & Girard, M. (2003). Social determinants of initiation, 
duration and exclusivity of breastfeeding at the population level: 
The results of the longitudinal study of child development in Que-
bec (ELDEQ 1998–2002). Canadian Journal of Public Health, 
94(4), 300–305.

Furman, L., Taylor, G., Minich, N., & Hack, M. (2003). The effect of 
maternal milk on neonatal morbidity of very low-birth-weight 
infants. Archives of Pediatrics and Adolescent Medicine, 157(1), 
66–71. https ://doi.org/10.1001/archp edi.157.1.66.

Grobman, W. A., Parker, C., Wadhwa, P. D., Willinger, M., Simhan, 
H., Silver, B., et al. (2016). Racial/ethnic disparities in measures 
of self-reported psychosocial states and traits during pregnancy. 
American Journal of Perinatology, 33(14), 1426–1432. https ://
doi.org/10.1055/s-0036-15865 10.

Gunderson, E. P., Lewis, C. E., Lin, Y., Sorel, M., Gross, M., Sidney, 
S., et al. (2018). Lactation duration and progression to diabetes 
in women across the childbearing years: The 30-year CARDIA 
study. JAMA Internal Medicine, 178(3), 328–337. https ://doi.
org/10.1001/jamai ntern med.2017.7978.

Haas, D. M., Parker, C. B., Wing, D. A., Parry, S., Grobman, W. A., 
Mercer, B. M., et al. (2015). A description of the methods of 
the Nulliparous pregnancy outcomes study: Monitoring mothers-
to-be (nuMoM2b). American Journal of Obstetrics & Gyne-
cology, 212(4), 539.e531–539.e524. https ://doi.org/10.1016/j.
ajog.2015.01.019.

Horta, B. L., Loret de Mola, C., & Victora, C. G. (2015). Long-term 
consequences of breastfeeding on cholesterol, obesity, systolic 
blood pressure and type 2 diabetes: A systematic review and 
meta-analysis. Acta Paediatrica, 104(467), 30–37. https ://doi.
org/10.1111/apa.13133 .

Hylander, M. A., Strobino, D. M., Pezzullo, J. C., & Dhanireddy, R. 
(2001). Association of human milk feedings with a reduction in 
retinopathy of prematurity among very low birthweight infants. 
Journal of Perinatology, 21(6), 356–362. https ://doi.org/10.1038/
sj.jp.72105 48.

Johnson, A., Kirk, R., Rosenblum, K. L., & Muzik, M. (2015). 
Enhancing breastfeeding rates among African American women: 
A systematic review of current psychosocial interventions. 
Breastfeeding Medicine, 10(1), 45–62. https ://doi.org/10.1089/
bfm.2014.0023.

Keitt, S. H., Reis-Reilly, H., Fuller-Sankofa, N., & Carr, M. (2018). 
Breastfeeding in the community: Sharing stories on implementa-
tions that work. Journal of Human Lactation: Official Journal of 
International Lactation Consultant Association, 34(2), 285–303. 
https ://doi.org/10.1177/08903 34418 75795 7.

Kwan, M. L., Buffler, P. A., Abrams, B., & Kiley, V. A. (2004). Breast-
feeding and the risk of childhood leukemia: A meta-analysis. Pub-
lic Health Reports, 119(6), 521–535. https ://doi.org/10.1016/j.
phr.2004.09.002.

Levy, I., Comarsca, J., Davidovits, M., Klinger, G., Sirota, L., & 
Linder, N. (2009). Urinary tract infection in preterm infants: The 
protective role of breastfeeding. Pediatric Nephrology(Berlin, 
Germany), 24(3), 527–531. https ://doi.org/10.1007/s0046 
7-008-1007-7.

McManus, M. A., Khalessi, A. A., Lin, J., Ashraf, J., & Reich, S. M. 
(2017). Positive feelings during pregnancy, early feeding prac-
tices, and infant health. Pediatrics International, 59(5), 593–599. 
https ://doi.org/10.1111/ped.13209 .

Mortensen, E. L., Michaelsen, K. F., Sanders, S. A., & Reinisch, J. 
M. (2002). The association between duration of breastfeeding 
and adult intelligence. JAMA, 287(18), 2365–2371. https ://doi.
org/10.1001/jama.287.18.2365.

Noble, S., & Pregnancy, A. S. T. A. L. S. O., & Childhood. (2001). 
Maternal employment and the initiation of breastfeeding. Acta 
Paediatrica, 90(4), 423–428. https ://doi.org/10.1080/08035 25012 
1419.

Nuzrina, R., Roshita, A., & Basuki, D. N. (2016). Factors affecting 
breastfeeding intention and its continuation among urban moth-
ers in West Jakarta: A follow-up qualitative study using critical 
point contact for breastfeeding. Asia Pacific Journal of Clinical 
Nutrition, 25(Suppl 1), S43–S51. https ://doi.org/10.6133/apjcn 
.12201 6.s10.

Pearson, R. M., Lightman, S. L., & Evans, J. (2011). Attentional pro-
cessing of infant emotion during late pregnancy and mother–infant 
relations after birth. Archives of Women’s Mental Health, 14(1), 
23–31. https ://doi.org/10.1007/s0073 7-010-0180-4.

Robinson, K., Garnier-Villarreal, M., & Hanson, L. (2018). Effective-
ness of centeringpregnancy on breastfeeding initiation among 
African Americans: A systematic review and meta-analysis. Jour-
nal of Perinatal & Neonatal Nursing, 32(2), 116–126. https ://doi.
org/10.1097/JPN.00000 00000 00030 7.

Rodriguez-Palmero, M., Koletzko, B., Kunz, C., & Jensen, R. (1999). 
Nutritional and biochemical properties of human milk: II. Lipids, 
micronutrients, and bioactive factors. Clinics in Perinatology, 
26(2), 335–359.

Rollins, N. C., Bhandari, N., Hajeebhoy, N., Horton, S., Lutter, C. K., 
Martines, J. C., et al. (2016). Why invest, and what it will take to 
improve breastfeeding practices? Lancet, 387(10017), 491–504. 
https ://doi.org/10.1016/S0140 -6736(15)01044 -2.

Schanler, R. J., Shulman, R. J., & Lau, C. (1999). Feeding strategies for 
premature infants: Beneficial outcomes of feeding fortified human 
milk versus preterm formula. Pediatrics, 103(6 Pt 1), 1150–1157. 
https ://doi.org/10.1542/peds.103.6.1150.

Schwarz, E. B., Ray, R. M., Stuebe, A. M., Allison, M. A., Ness, R. B., 
Freiberg, M. S., et al. (2009). Duration of lactation and risk factors 
for maternal cardiovascular disease. Obstetrics and Gynecology, 
113(5), 974–982. https ://doi.org/10.1097/01.AOG.00003 46884 
.67796 .ca.

Shakya, P., Kunieda, M. K., Koyama, M., Rai, S. S., Miyaguchi, M., 
Dhakal, S., et  al. (2017). Effectiveness of community-based 
peer support for mothers to improve their breastfeeding prac-
tices: A systematic review and meta-analysis. PLoS ONE, 12(5), 
e0177434. https ://doi.org/10.1371/journ al.pone.01774 34.

Smith James, R. (2017). Breastfeeding disparities in African Ameri-
can women. Retrieved January 28, 2020, from https ://nimhd .blogs 
.govde liver y.com/2017/08/08/breas tfeed ing-dispa ritie s-in-afric an-
ameri can-women /.

Spielberger, C. D. (1983). Manual for the state-trait anxiety inventory. 
Palo Alto, CA: Consulting Psychologists Press.

Sutherland, T., Pierce, C. B., Blomquist, J. L., & Handa, V. L. (2012). 
Breastfeeding practices among first-time mothers and across 
multiple pregnancies. Maternal and Child Health Journal, 16(8), 
1665–1671. https ://doi.org/10.1007/s1099 5-011-0866-x.

Temple Newhook, J., Newhook, L. A., Midodzi, W. K., Murphy 
Goodridge, J., Burrage, L., Gill, N., et al. (2017). Poverty and 
breastfeeding: Comparing determinants of early breastfeed-
ing cessation incidence in socioeconomically marginalized and 
privileged populations in the FiNaL study. Health Equity, 1(1), 
96–102. https ://doi.org/10.1089/heq.2016.0028.

https://doi.org/10.1016/s0022-3476(95)70395-0
https://doi.org/10.1016/s0022-3476(95)70395-0
https://doi.org/10.1155/2012/902487
https://doi.org/10.1001/archpedi.157.1.66
https://doi.org/10.1055/s-0036-1586510
https://doi.org/10.1055/s-0036-1586510
https://doi.org/10.1001/jamainternmed.2017.7978
https://doi.org/10.1001/jamainternmed.2017.7978
https://doi.org/10.1016/j.ajog.2015.01.019
https://doi.org/10.1016/j.ajog.2015.01.019
https://doi.org/10.1111/apa.13133
https://doi.org/10.1111/apa.13133
https://doi.org/10.1038/sj.jp.7210548
https://doi.org/10.1038/sj.jp.7210548
https://doi.org/10.1089/bfm.2014.0023
https://doi.org/10.1089/bfm.2014.0023
https://doi.org/10.1177/0890334418757957
https://doi.org/10.1016/j.phr.2004.09.002
https://doi.org/10.1016/j.phr.2004.09.002
https://doi.org/10.1007/s00467-008-1007-7
https://doi.org/10.1007/s00467-008-1007-7
https://doi.org/10.1111/ped.13209
https://doi.org/10.1001/jama.287.18.2365
https://doi.org/10.1001/jama.287.18.2365
https://doi.org/10.1080/08035250121419
https://doi.org/10.1080/08035250121419
https://doi.org/10.6133/apjcn.122016.s10
https://doi.org/10.6133/apjcn.122016.s10
https://doi.org/10.1007/s00737-010-0180-4
https://doi.org/10.1097/JPN.0000000000000307
https://doi.org/10.1097/JPN.0000000000000307
https://doi.org/10.1016/S0140-6736(15)01044-2
https://doi.org/10.1542/peds.103.6.1150
https://doi.org/10.1097/01.AOG.0000346884.67796.ca
https://doi.org/10.1097/01.AOG.0000346884.67796.ca
https://doi.org/10.1371/journal.pone.0177434
https://nimhd.blogs.govdelivery.com/2017/08/08/breastfeeding-disparities-in-african-american-women/
https://nimhd.blogs.govdelivery.com/2017/08/08/breastfeeding-disparities-in-african-american-women/
https://nimhd.blogs.govdelivery.com/2017/08/08/breastfeeding-disparities-in-african-american-women/
https://doi.org/10.1007/s10995-011-0866-x
https://doi.org/10.1089/heq.2016.0028


1056 Maternal and Child Health Journal (2020) 24:1047–1056

1 3

U.S. Department of Health and Human Services Office of Minority 
Health. (2019). Infant mortality and African Americans. Retrieved 
January 28, 2020, from https ://minor ityhe alth.hhs.gov/omh/brows 
e.aspx?lvl=4&lvlid =23.

United States Department of Health and Human Services. (2010). 
Healthy people 2020. Washington, DC

Victora, C. G., Bahl, R., Barros, A. J., Franca, G. V., Horton, S., Kra-
sevec, J., et al. (2016). Breastfeeding in the 21st century: Epide-
miology, mechanisms, and lifelong effect. Lancet, 387(10017), 
475–490. https ://doi.org/10.1016/S0140 -6736(15)01024 -7.

WHO/UNICEF. (2014). Global nutrition targets 2025: Breastfeeding 
policy brief (WHO/NMH/NHD/14.7). Retrieved January 28, 2020, 
from https ://www.who.int/nutri tion/globa l-targe t-2025/en/.

Wright, A. L., Holberg, C. J., Martinez, F. D., Morgan, W. J., & Taus-
sig, L. M. (1989). Breast feeding and lower respiratory tract illness 

in the first year of life group health medical associates. BMJ, 
299(6705), 946–949. https ://doi.org/10.1136/bmj.299.6705.946.

Zimet, G. D., Powell, S. S., Farley, G. K., Werkman, S., & Berkoff, 
K. A. (1990). Psychometric characteristics of the multidimen-
sional scale of perceived social support. Journal of Personality 
Assessment, 55(3–4), 610–617. https ://doi.org/10.1080/00223 
891.1990.96740 95.

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=4&lvlid=23
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=4&lvlid=23
https://doi.org/10.1016/S0140-6736(15)01024-7
https://www.who.int/nutrition/global-target-2025/en/
https://doi.org/10.1136/bmj.299.6705.946
https://doi.org/10.1080/00223891.1990.9674095
https://doi.org/10.1080/00223891.1990.9674095

	Psychosocial and Sociodemographic Contributors to Breastfeeding Intention in First-Time Mothers
	Abstract
	Objective 
	Methods 
	Results 
	Conclusions for Practice 

	Significance
	Introduction
	Methods
	Results
	Discussion
	Conclusions for Practice
	Acknowledgements 
	References




