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Variation in Formula Supplementation 
of Breastfed Newborn Infants 
in New York Hospitals
Trang Nguyen, MD, DrPH, a, b Barbara A. Dennison, MD, a, b Wei Fan, PhD, a Changning Xu, MPH, a Guthrie S. Birkhead, MD, MPHb

abstractOBJECTIVES: We examined the variation between 126 New York hospitals in formula 
supplementation among breastfed infants after adjusting for socioeconomic, maternal, and 
infant factors and stratifying by level of perinatal care.
METHODS: We used 2014 birth certificate data for 160 911 breastfed infants to calculate 
hospital-specific formula supplementation percentages by using multivariable hierarchical 
logistic regression models.
RESULTS: Formula supplementation percentages varied widely among hospitals, from 2.3% 
to 98.3%, and was lower among level 1 hospitals (18.2%) than higher-level hospitals 
(50.6%–57.0%). Significant disparities in supplementation were noted for race and 
ethnicity (adjusted odds ratios [aORs] were 1.54–2.05 for African Americans, 1.85–2.74 for 
Asian Americans, and 1.25–2.16 for Hispanics, compared with whites), maternal education 
(aORs were 2.01–2.95 for ≤12th grade, 1.74–1.85 for high school or general education 
development, and 1.18–1.28 for some college or a college degree, compared with a Master’s 
degree), and insurance coverage (aOR was 1.27–1.60 for Medicaid insurance versus other). 
Formula supplementation was higher among mothers who smoked, had a cesarean delivery, 
or diabetes. At all 4 levels of perinatal care, there were exemplar hospitals that met the 
HealthyPeople 2020 supplementation goal of ≤14.2%. After adjusting for individual risk 
factors, the hospital-specific, risk-adjusted supplemental formula percentages still revealed 
a wide variation.
CONCLUSIONS: A better understanding of the exemplar hospitals could inform future efforts 
to improve maternity care practices and breastfeeding support to reduce unnecessary 
formula supplementation, reduce disparities, increase exclusive breastfeeding and 
breastfeeding duration, and improve maternal and child health outcomes.
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WhaT’s KnOWn On ThIs subjecT: Nonmedically 
indicated formula supplementation has been shown 
to adversely impact exclusive breastfeeding and is 
associated with shorter duration of breastfeeding. A 
number of maternal and infant factors are associated 
with formula supplementation; their prevalence varies 
across hospitals in New York.

WhaT ThIs sTuDy aDDs: Formula supplementation of 
breastfed infants varies across hospitals. Much of this 
variation persists even after adjusting for maternal 
and infant factors. Hospital breastfeeding policies and 
supplementation practices contribute to this variation. 
Improving hospital practices could lead to improved 
breastfeeding outcomes.
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Exclusive breastfeeding for the first 
6 months, with continued human 
breast milk feeding through 12 
months or longer, is recommended to 
provide optimal infant and maternal 
health benefits.1,  2 Maternity care 
provided during birth hospitalization 
has been shown to directly impact 
breastfeeding success. The Ten 
Steps to Successful Breastfeeding 
(Ten Steps), individually or 
combined, have been associated with 
reduced formula supplementation, 
increased exclusive breastfeeding, 
and longer breastfeeding duration 
through at least 8 weeks of age.3 
Implementation of the Ten Steps 
by hospital maternity services is 
widely recommended, 2, 4 and forms 
the basis for the Baby-Friendly 
Hospital initiative.5 Step 6 (not 
providing supplemental formula 
to healthy breastfed infants unless 
medically indicated) is the step most 
predictive of breastfeeding success.6 
However, only 26% of US hospitals 
report having implemented Step 6.7 
Although there is no US benchmark 
for formula supplementation of 
breastfed infants during birth 
hospitalization, the HealthyPeople 
2020 (HP2020) objective MICH-23, 
which is to reduce the proportion 
of breastfed newborns who receive 
formula supplementation within the 
first 2 days of life to no more than 
14.2%, seems applicable.8 Because 
US insurance carriers are required 
to cover 48 hours of newborn care, 
most infants spend the first 2 days in 
the hospital. Whether this objective 
is met is highly dependent on the 
hospital’s maternity care policies 
and practices.7,  9 New York, compared 
with other US states, has the second-
highest proportion of mothers who 
report that their breastfed infant 
received formula before 2 days of age 
(26.1%). This is much higher than 
the national average (17.1%).10 It 
is unlikely that infants in New York 
are at increased medical risk and 
have a medical indication for formula 
supplementation.

Many women (68%) report not 
meeting their own breastfeeding 
goals during birth hospitalization or 
after discharge.11 One of the most 
common disappointments expressed 
by new mothers is their inability 
to exclusively breastfeed during 
birth hospitalization because their 
newborn was fed formula.12 Maternal 
factors, infant health status, and 
hospital maternity care, including 
timing and duration of mother-infant 
skin-to-skin bonding, timing of the 
first breastfeeding, and duration 
of mother-infant rooming-in, 
are important determinants in 
whether the newborn receives 
supplemental formula.13 Disparities 
in breastfeeding by race, ethnicity, 
and socioeconomic status (SES) 
have also been reported.14 Although 
variation among hospitals in formula 
supplementation of breastfed 
newborn infants has been reported 
in New York and California, 15,  16 
there is no formal, published study 
in which the researchers evaluate 
the variation across hospitals in 
formula supplementation or control 
for individual factors known to 
impact breastfeeding, such as SES or 
maternal or infant risk factors.

Our purpose in this study is to 
measure (1) the variation across 
hospitals in formula supplementation 
of breastfed newborn infants; 
(2) the impact of socioeconomic, 
maternal, and infant factors on 
formula supplementation; and (3) the 
variation in formula supplementation 
across hospitals after adjustment for 
these risk factors.

MeThODs

study Population

All infants born alive during 2014 in 
126 New York hospitals that provide 
maternity services were eligible to be 
included in the study. Infants were 
excluded for the following reasons: 
(1) they were admitted to the NICU, 
(2) transferred between hospitals, 
(3) received an unknown method of 

feeding, (4) were not fed any breast 
milk during birth hospitalization, 
(5) had a gestational age that was 
unknown or <37 weeks’ gestation, 
(6) had an unknown or low birth 
weight (ie, <2500 g), or (7) were the 
product of a multiple birth (Fig 1;  
N = 160 911).

Data source

The 2014 enhanced birth certificate 
data, collected via the New York 
Statewide Perinatal Data System, 
were used. Self-reported maternal 
socioeconomic and health status 
variables included race, ethnicity, 
educational attainment, and smoking 
history. Hospital staff reported 
maternal prepregnancy weight 
and height, infant birth weight, 
gestational age, NICU admission, 
hospital transfer, birth order, 
delivery method, prenatal care, 
gravida, parity, maternal risk factors 
(prepregnancy diabetes, gestational 
diabetes, prepregnancy hypertension, 
and gestational hypertension), 
infant feeding method (breast milk 
only, formula only, both breast milk 
and formula, or other [ie, not fed 
breast milk or formula]), and payer 
source (Medicaid versus others). 
New York Public Health Law § 4130 
requires that birth data be reported 
within 5 days of birth; thus, infant 
feeding data are truncated for infants 
hospitalized longer than 5 days.

study Variables

The outcome of interest (dependent 
variable) was defined as an infant 
who was fed both breast milk and 
formula (formula supplementation). 
Independent variables included 
maternal SES and maternal and 
infant risk factors such as race and 
ethnicity, educational attainment, 
marital status, primary payer, 
maternal age group, prepregnancy 
weight status, prepregnancy 
or gestation hypertension, 
prepregnancy or gestational 
diabetes, smoking before or during 
pregnancy, late care or no perinatal 
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care, first live birth, and cesarean 
delivery. Maternal prepregnancy 
BMI was calculated on the basis of 
prepregnancy weight and height.

In New York, perinatal care is 
regionalized to provide the full range 
of perinatal services in a geographic 
area. There are 4 hierarchical levels 
of perinatal care. Level 1 hospitals 
provide care to low-risk pregnant 
women and newborns; they do not 
operate NICUs. Level 2 hospitals 
provide care to moderate-risk 
women and newborns. Level 3 
hospitals provide complex care. 
The regional perinatal center 
(RPC) hospitals provide the most 
sophisticated care in the region 
for specialized consultation on 
complicated cases. Each RPC also 
provides support, training, and 
quality improvement services to 
the affiliated hospitals within their 
region, and ensures timely transfer 
of patients to higher-level perinatal 
hospitals within the region. For level 
2, level 3, and RPC hospitals, the 
number of births and intensity of 
neonatal care must meet minimum 

volume standards during each 
calendar year.17

statistical analysis

Bivariate analysis: We determined 
the formula supplementation 
percentages for the total study 
population and each independent 
variable. χ2 tests were conducted to 
assess the unadjusted association of 
formula supplementation with each 
of the independent variables.

We conducted multivariable 
hierarchical logistic regression 
modeling separately for each level 
of perinatal care to account for any 
unmeasured differences in hospital 
policies or practices at each level. 
Independent variables for mother-
infant dyads were entered as fixed-
effect components, and the hospital 
identifier was entered as a random 
intercept component.18

A full model was fit with all 
independent variables described 
above. Model selection for the 
fixed effects were performed by 
using backward elimination with 

preference given to models with 
lower Akaike information criterion.19 
For each perinatal level, the final 
model with the lowest Akaike 
information criterion was used to 
estimate the adjusted odds ratios 
(aORs) (95% confidence intervals 
[CIs]) for formula supplementation. 
The final models only included 
variables with a P value <.2.

We calculated the observed 
percentage of formula 
supplementation for each hospital 
and each perinatal care level. 
Hospital-specific predicted and 
expected formula supplementation 
percentages were determined from 
the final model for each perinatal 
care level.18 The risk-adjusted 
formula supplementation percentage 
for each hospital was calculated by 
multiplying the hospital-specific 
ratio for formula supplementation 
(predicted percentage divided 
by expected percentage) by the 
observed formula supplementation 
percentage for the corresponding 
perinatal care level.18

3

FIGuRe 1
Determination of study population, New York state (NYS), 2014.The flow diagram illustrates the selection of the final population and the study population 
in models. Excluded mother-infant dyads may have met more than 1 exclusion criterion. (Data Source: 2014 New York Statewide Perinatal Data System).
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We compared the between-
hospital variances for models of 
supplemental feeding before and 
after risk adjustment and calculated 
the IntraClass coefficient and the 
proportional change in variances.20,  21  
The predictive accuracy of the 
models was assessed by the 
area under receiver operating 
characteristic curve. SAS version  
9.4 was used for all analyses. P values 
<.05 were considered statistically 
significant.

The study was approved by the New 
York State Department of Health 
Institutional Review Board.

ResulTs

Sixty-eight percent (N = 160 911) 
of infants met the study inclusion 
criteria (Fig 1). Approximately 
half (48.5%) of the infants who 
were fed breast milk were also 
supplemented with formula 
(Table 1). The mean formula 
supplementation percentages 
differed by perinatal level of care; 
formula supplementation was much 
lower at level 1 hospitals (18.2%) 
compared with higher-level hospitals 
(50.6%–57%).

Before adjustment, all independent 
variables were statistically associated 
with formula supplementation (Table 
1, all P values <.001). Of note, infants 
whose mother did not smoke before 
or during pregnancy, compared 
with mothers who smoked, were 
more likely to be supplemented with 
formula.

We show in Table 2 the aORs 
for the associations between 
formula supplementation with the 
independent variables from the final 
model for each perinatal care level. 
Newborn infants whose mothers 
were non-Hispanic African American, 
Asian American, or Hispanic were 
more likely to receive formula 
supplementation compared with 
non-Hispanic white mothers. Asian 
American infants were at the highest 
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Table 1  Distribution of Study Variables by Formula Supplementation, New York State, 2014

Final Study Population (N = 160 911)

Births Formula 
Supplementation

Pa

No. (%) No. (%)

Total 160 911 (100.0) 78 003 (48.5)
Hospital
 Level of perinatal care <.001
  Level 1 hospitals 22 004 (13.7) 4005 (18.2)
  Level 2 hospitals 30 275 (18.8) 15 320 (50.6)
  Level 3 hospitals 56 964 (35.4) 29 248 (51.3)
  RPC 51 668 (32.1) 29 430 (57.0)
Maternal SES
 Race and ethnicity <.001
  White, non-Hispanic 78 854 (49.0) 26 753 (33.9)
  African American, non-Hispanic 22 090 (13.7) 13 495 (61.1)
  Asian American, non-Hispanic 17 301 (10.8) 10 621 (61.4)
  Other race, non-Hispanic 3082 (1.9) 1316 (42.7)
  Any race, Hispanic 39 536 (24.6) 25 786 (65.2)
 Educational attainment <.001
  Twelfth grade or less 24 545 (15.3) 16 703 (68.1)
  High school graduate or GED 33 288 (20.8) 18 422 (55.3)
  Some college to bachelor’s degree 72 367 (45.1) 31 921 (44.1)
  Master’s or doctoral degree 30 165 (18.8) 10 619 (35.2)
 Marital status <.001
  Married 101 566 (63.1) 44 606 (43.9)
  Single 59 345 (36.9) 33 397 (56.3)
 Primary payer <.001
  Not Medicaid 80 371 (50.0) 29 484 (36.7)
  Medicaid 80 324 (50.0) 48 394 (60.2)
Maternal and infant health conditions
 Age (y) <.001
  13–19 6052 (3.8) 3486 (57.6)
  20–24 27 583 (17.1) 14 612 (53.0)
  25–39 120 633 (75.0) 56 446 (46.8)
  40 or older 6641 (4.1) 3458 (52.1)
 Prepregnancy weight status (BMI) <.001
  underweight (<18.5) 6518 (4.2) 3299 (50.6)
  Normal (18.5–<25) 79 358 (50.6) 36 867 (46.5)
  Overweight (25–<30) 40 550 (25.9) 20 421 (50.4)
  Obese (30–<40) 25 847 (16.5) 13 295 (51.4)
  Severely obese (≥40) 4470 (2.9) 2216 (49.6)
 Prepregnancy or gestational hypertension <.001
  No 153 568 (95.4) 74 599 (48.6)
  Yes 7343 (4.6) 3404 (46.4)
 Prepregnancy or gestational diabetes <.001
  No 150 781 (93.7) 72 385 (48.0)
  Yes 10 130 (6.3) 5618 (55.5)
 Smoking before or during pregnancy <.001
  No 151 078 (94.2) 74 551 (49.3)
  Yes 9258 (5.8) 3327 (35.9)
 Late (third trimester) care or no perinatal care <.001
  No 150 203 (94.7) 72 108 (48.0)
  Yes 8487 (5.3) 4980 (58.7)
 First live birth <.001
  No 91 879 (57.1) 46 723 (50.9)
  Yes 69 021 (42.9) 31 271 (45.3)
 Cesarean delivery <.001
  No 112 434 (70.1) 52 219 (46.4)
  Yes 47 977 (29.9) 25 736 (53.6)

GED, general educational development.
a P value for χ2 test.
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risk of receiving supplemental 
formula at all perinatal care levels. 
The aORs for mothers who were 
non-Hispanic other race were 
also significantly higher at level 1, 
2, or 3 hospitals. The strength of 
associations for race and ethnicity 

varied by the level of perinatal 
care, with stronger associations 
seen at lower-level hospitals. 
There was a strong, consistent 
inverse relationship with maternal 
educational attainment and formula 
supplementation at all 4 perinatal 

care levels (Table 2). The aORs 
were also higher for mothers with 
Medicaid insurance (a marker for low 
income) and who were not married.

At all perinatal levels, increasing 
maternal weight status was 
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Table 2  Odds of Formula Supplementation by Hospital Level of Perinatal Care, Adjusted for Sociodemographic, Health, and Other Factors, New York State, 
2014 (N = 154 583)

Independent Variable Level 1 (N = 20 948) Level 2 (N = 28 758) Level 3 (N = 55 725) RPC (N = 49 152)

aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI)

Maternal SES
Race and ethnicity
 White, non-Hispanica 1.00 1.00 1.00 1.00
 African American, non-Hispanic 2.05 (1.75–2.40) 2.00 (1.79–2.24) 1.67 (1.55–1.79) 1.54 (1.43–1.66)
 Asian American, non-Hispanic 2.74 (2.21–3.40) 2.63 (2.35–2.95) 1.99 (1.85–2.15) 1.85 (1.72–1.99)
 Other race, non-Hispanic 1.76 (1.41–2.19) 1.50 (1.25–1.81) 1.26 (1.06–1.49) 1.12 (0.96–1.32)
 Any race, Hispanic 2.16 (1.88–2.48) 2.01 (1.85–2.18) 1.60 (1.50–1.71) 1.25 (1.17–1.34)
Educational attainment
 Twelfth grade or less 2.95 (2.47–3.52) 2.74 (2.41–3.10) 2.01 (1.83–2.19) 2.09 (1.91–2.30)
 High school graduate or GED 1.76 (1.51–2.05) 1.85 (1.66–2.07) 1.78 (1.64–1.93) 1.74 (1.61–1.89)
 Some college to bachelor’s degree 1.19 (1.04–1.35) 1.28 (1.18–1.40) 1.24 (1.17–1.33) 1.18 (1.12–1.25)
 Master’s or doctoral degreea 1.00 1.00 1.00 1.00
Marital status
 Marrieda 1.00 1.00 1.00 1.00
 Single 1.29 (1.17–1.42) 1.19 (1.11–1.29) 1.08 (1.03–1.14) 1.17 (1.10–1.24)
Primary payer
 Not Medicaida 1.00 1.00 1.00 1.00
 Medicaid 1.27 (1.15–1.41) 1.32 (1.22–1.43) 1.42 (1.34–1.50) 1.60 (1.51–1.71)
Maternal and infant health conditions
 Age (y)
  13–24b 0.99 (0.90–1.10) 1.06 (0.97–1.15) 1.13 (1.06–1.20) 1.20 (1.13–1.29)
  25–39a 1.00 1.00 1.00 1.00
  40 or older 1.38 (1.08–1.77) 1.16 (0.98–1.36) 1.15 (1.04–1.28) 1.06 (0.96–1.17)
 Prepregnancy weight status (BMI)
  underweight (<18.5) 1.09 (0.86–1.38) 0.90 (0.77–1.05) 1.00 (0.90–1.11) 0.98 (0.88–1.09)
  Normal (18.5–<25)a 1.00 1.00 1.00 1.00
  Overweight (25–<30) 1.23 (1.11–1.35) 1.15 (1.07–1.23) 1.15 (1.09–1.21) 1.12 (1.06–1.18)
  Obese (30–<40) 1.53 (1.38–1.69) 1.24 (1.14–1.35) 1.17 (1.10–1.25) 1.26 (1.18–1.35)
  Severely obese (≥40) 1.63 (1.37–1.94) 1.41 (1.18–1.69) 1.36 (1.18–1.56) 1.39 (1.20–1.62)
 Prepregnancy or gestational hypertension
  Noa 1.00 1.00 1.00 1.00
  Yes 1.43 (1.23–1.67) 1.16 (0.99–1.35) 1.11 (0.99–1.25) 1.22 (1.09–1.36)
 Prepregnancy or gestational diabetes
  Noa 1.00 1.00 1.00 1.00
  Yes 1.33 (1.14–1.55) 1.42 (1.25–1.61) 1.34 (1.22–1.47) 1.50 (1.36–1.65)
 Smoking before or during pregnancy —
  Noa 1.00 1.00 1.00
  Yes 1.33 (1.20–1.48) 1.20 (1.04–1.38) 1.11 (0.98–1.25)
 Late (third trimester) care or no perinatal care — —
  Noa 1.00 1.00
  Yes 1.18 (0.94–1.47) 1.15 (1.00–1.33)
 First live birth —
  No 1.18 (1.10–1.26) 1.24 (1.18–1.29) 1.17 (1.12–1.23)
  Yesa 1.00 1.00 1.00
 Cesarean delivery
  Noa 1.00 1.00 1.00 1.00
  Yes 1.65 (1.52–1.80) 1.54 (1.44–1.65) 1.39 (1.33–1.46) 1.57 (1.49–1.65)

GED, general educational development; —, variable was not included in the final model because of elimination.
a Reference group.
b Two maternal age groups (13–19 and 20–24) that had a similar association with the study outcome were combined into 1 age group.
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associated with increasing odds 
that the infant received formula 
supplementation after adjusting 
for socioeconomic, maternal, and 
infant risk factors, a finding that 
was not observed in the unadjusted 
results (Table 1). Newborns whose 
mothers smoked were at higher 
odds for formula supplementation, 
which is opposite from the unadjusted 
results. Newborns whose mothers had 
diabetes or hypertension were more 
likely to receive supplemental formula 
compared with newborns whose 
mothers did not have these conditions. 
Infants born by cesarean delivery or 
were not the first child also had higher 
odds for formula supplementation at 
all levels of perinatal care.

The observed (unadjusted) formula 
supplementation percentages 
varied widely across hospitals, from 
2.3% to 98.3% (Fig 2). The average 

supplementation percentages for 
level 1, level 2, level 3, and RPC 
hospitals were 17.7%, 51.7%, 51.2%, 
and 56.7%, respectively (Fig 2). 
At each perinatal care level, there 
were exemplar hospitals that met 
the HP2020 target of ≤14.2%. The 
proportion of hospitals meeting this 
objective, however, was much higher 
among level 1 hospitals (55%, N = 
27) compared with level 2 (4%,  
N = 1), level 3 (12%, N = 4), or RPC 
hospitals (6%, N = 1). In 2014, 7 New 
York hospitals were designated as 
Baby-Friendly. Among the higher-
level perinatal hospitals, 4 of the 6 
exemplar hospitals were designated 
as Baby-Friendly (level 2 [1 out 
of 1], level 3 [2 out of 4], and RPC 
hospitals [1 out of 1]), but none of 
the exemplar level 1 hospitals were 
designated as Baby-Friendly (0 out of 
27) (Fig 2).

We show in Table 3 the between-
hospital variance results, which are 
consistent with the patterns seen in 
 Fig 2. Before statistical adjustment 
for any risk factors, level 3 hospitals 
had the largest variation in formula 
supplementation (48%), followed 
by level 2, RPC, and level 1 hospitals 
(34%, 28%, and 15%, respectively). 
Risk adjustment had the greatest 
impact in reducing the variance 
in level 2 hospitals (by ∼18%), 
primarily because of socioeconomic 
factors.

DIscussIOn

In this study, we confirm 
previous findings that formula 
supplementation varies by multiple 
sociodemographic and maternal and 
infant risk factors, and that race and/
or ethnicity and low educational 

6

FIGuRe 2
Hospital observed and adjusted formula supplementation percentage by level of perinatal care, New York state, 2014. Each square represents the 
observed percentage of formula supplementation for a Baby-Friendly hospital, and the cross represents the hospital’s corresponding risk-adjusted 
percentage of formula supplementation. Each triangle represents the observed percentage of formula supplementation for a specific hospital (not Baby-
Friendly hospital) and the circle represents the hospital’s corresponding risk-adjusted percentage of formula supplementation. The pink horizontal line 
shows the average percentage of formula supplementation for each perinatal care level, and the green dash line shows the HP2020 objective of formula 
supplementation rate.
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attainment are 2 of the strongest 
determiants.12,  22 – 24 Researchers 
in an earlier study found a large 
variation among hospitals in the 
percentages of newborn infants 
who were exclusively breastfed, 
after adjusting for some mother 
and infant characteristics.25 We are 
the first, however, to risk-adjust 
hospital-specific rates of formula 
supplementation for the many 
socioeconomic and patient factors 
known to impact breastfeeding. 
After doing so, we found that most 
of the hospital variation in formula 
supplementation of breastfed infants 
persisted. Researchers in previous 
studies have found that breastfeeding 
initiation and exclusive breastfeeding 
rates differed between hospitals, and 
that these percentages were related 
in a dose-response manner with the 
number of recommended hospital 
maternity practices (ie, Ten Steps) 
received by the mother.13

Most women decide whether to 
breastfeed before delivery, 26  
and these planned intentions to 
breastfeed are associated with 
both initiation and duration of 
breastfeeding.27 – 29 Intention to 
breastfeed by itself, however, is only 
one factor. Researchers conducting 
a study of mothers found that social 
support and subjective norms were 
important enabling factors that 
determined continued breastfeeding 
at 1 month.30 Among women who 
intended to exclusively breastfeed for 
several months, 68% reported they 
did not meet their own breastfeeding 
goals.11

Formula supplementation during 
birth hospitalization can be a 
contributing factor, interfering with 
exclusive breastfeeding as well 
as being associated with shorter 
duration of breastfeeding. The 
provision of supplemental formula 
(when not medically indicated) may 
undermine a mother’s intention to 
exclusively breastfeed, leading to 
feelings of frustration, powerlessness, 
and a sense of failure.31 It can provide 
a conflicting message that may be 
interpreted as the hospital staff or 
providers promoting formula feeding 
for healthy infants.32

Hospital staff report that one of the 
most common reasons for in-hospital 
formula supplementation is the 
mother’s request.33 Whether the 
variation in formula supplementation 
by race and/or ethnicity or income 
reflects variation in maternal 
requests for formula by race and/or 
ethnicity or SES factors is not known. 
Increased formula supplementation 
of breastfed infants was observed 
among families on Medicaid, with 
higher odds at higher-care level 
perinatal hospitals. The reasons for 
this are not known, but researchers 
in other studies suggest that factors 
such as not participating in prenatal 
classes or distributing gift bags with 
free formula at discharge increase 
formula supplementation.34 A 
mother’s request for formula is often 
due to inadequate preparation for 
newborn care, lack of knowledge 
about breastfeeding, or a belief 
that formula was the solution for 
perceived breastfeeding problems.33,  34  

Researchers of a previous study in 
New York showed that the ratio of 
professional lactation consultants 
per 1000 births was lower at higher-
level perinatal hospitals.35 Therefore, 
on-site lactation support for new 
mothers may be less in higher-level 
hospitals. In addition, the authors 
of a study of African American 
women found that they were more 
likely to encounter unsupportive 
cultural norms, such as perceptions 
that breastfeeding is inferior to 
formula feeding and lack of partner 
support.36 The levels of social 
support, cultural norms, and beliefs 
around breastfeeding may contribute 
to the high supplementation rate and 
disparities in breastfeeding.37

Researchers in numerous studies 
have found that the specific hospital 
maternity care a woman receives is 
related to her breastfeeding  
success, 38,  39 and that the numbers 
of the recommended policies and 
practices present correlates with 
hospital-specific breastfeeding 
initiation and exclusivity rates.13 
Women who deliver at hospitals that 
implement Baby-Friendly policies 
and become designated as Baby-
Friendly have higher breastfeeding 
initiation rates and longer 
breastfeeding duration.40, 41

In New York, no level 1 hospitals 
were designated as Baby-Friendly 
(ie, none met the certification criteria 
that they have implemented the 
Ten Steps42 and the International 
Code of Marketing of Breast-milk 
Substitutes43).44 However, 55%  
(N = 27) of level 1 hospitals had low 

7

Table 3  Between-Hospital Variance of Formula Supplementation in the Null Model, SES Model, and the Final Model

Level of Perinatal Care Null Model SES Model Final Model Proportional Change in 
Variance (SES Model to 

Null Model), %

Proportional Change in 
Variance (Final Model to Null 

Model), %
Variance (SE)a ICC Variance (SE) Variance (SE)

Level 1 hospitals 0.57 (0.12) 0.15 0.56 (0.12) 0.58 (0.13) −0.7 2.7
Level 2 hospitals 1.68 (0.48) 0.34 1.35 (0.39) 1.38 (0.40) −19.9 −17.7
Level 3 hospitals 3.02 (0.74) 0.48 2.54 (0.62) 2.62 (0.64) −15.8 −13.1
RPC 1.28 (0.43) 0.28 1.31 (0.44) 1.32 (0.43) 2.7 3.5

Null models contained only hospital-specific random intercepts and no independent variables. SES models contained hospital-specific random intercepts and race and/or ethnicity, 
educational attainment, marital status, and primary payer as fixed effects. Final models contained hospital-specific random intercepts and independent variables as fixed effects specified 
in Table 2. ICC, intraclass coefficient; SE, standard error.
a Variance and SE were estimated by the random intercepts in hierarchical models.
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supplementation rates. In contrast, 
among the higher-level perinatal 
hospitals, in which the average 
supplementation rate is higher and 
the variability greater, there were 
exemplar hospitals, and 4 of the 6 
exemplar hospitals were designated 
as Baby-Friendly. However, among 
the 7 Baby-Friendly designated 
hospitals, 3 did not have low 
supplementation rates (ie, ≤14.2%). 
Thus, being designated Baby-Friendly 
is not sufficient to ensure that a 
hospital has a low supplementation 
rate. Prenatal breastfeeding 
education, health care provider and 
staff training, lactation support, 
social support, and peer counseling 
are also related to breastfeeding 
outcomes.45– 47

Research into these exemplar 
hospitals by using community-based 
participatory methodology and/or 
a positive deviance approach might 
provide insight into important but 
hitherto undocumented maternal 
behaviors, family characteristics, staff 
or community attitudes, and cultural 
determinants (beyond the recognized 
hospital policies and practices and 
socioeconomic, infant, and maternal 
factors) that are contributing to their 
better breastfeeding outcomes.48,  49  
Recent community-based efforts, 
sensitive to the cultural determinants 
and focused on changing social 
norms, are proving to be successful 
in improving breastfeeding rates, 
particularly in disadvantaged 
communities.50,  51

The finding that formula 
supplementation is much lower 
(30%–40%) at level 1 hospitals 
compared with level 2, level 3, or 
RPC hospitals is striking. A notable 
difference between level 1 hospitals 
and the higher-level hospitals is that 
level 1 hospitals do not have an NICU. 
This might contribute to differences 
in the hospital breastfeeding culture, 
such that formula feeding, which 
is more prevalent at higher-level 
perinatal hospitals, is viewed as 
more acceptable by hospital staff 

and/or providers. Alternatively, the 
“healthy” infants might be sicker 
or have more complicated health 
needs that are not measured by 
the maternal health conditions or 
infant factors included in the current 
risk adjustment. (Note that infants 
admitted to the NICU and those 
born at <37 weeks or <2500 g are 
excluded from this study.)

The level 1 hospitals had 
less variation in formula 
supplementation, which remained 
unchanged after risk adjustment, 
suggesting that the maternity 
care practices and the hospital 
breastfeeding culture at level 1 
hospitals may be more consistent, 
more supportive, and/or better at 
deterring unnecessary, nonmedically 
indicated formula supplementation. 
Level 1 hospitals tend to be smaller 
community hospitals with fewer 
deliveries per year. They are rarely 
teaching hospitals and are less likely 
to have residents or medical or 
nursing students. As such, mother-
infant dyads tend to have fewer 
interruptions or separations for 
resident or student teaching, and 
mother-infant dyads spend more 
time rooming-in.52,  53 The number of 
interruptions has been negatively 
correlated with the frequency of 
breastfeeding, maternal perceptions 
of breastfeeding success, and 
maternal satisfaction.52,  53 Because of 
these concerns and the recognition 
that separating mothers and infants 
can adversely impact breastfeeding 
success, recent recommendations call 
for providers to conduct newborn 
examinations and screening tests 
in the patient’s room to reduce 
maternal-infant separation time, 54  
and to limit visiting hours except 
for the mother’s primary support 
person.

This study has some limitations. 
Maternal demographic information 
is self-reported; however, authors 
of a previous study found that 
birth records include good quality 
maternal demographic data.55 

Information was not available 
concerning the mother’s planned 
feeding intentions, her requests 
for formula, or the reasons why 
the infant was supplemented with 
formula. Information concerning 
maternal health conditions before 
and during pregnancy were provided, 
but information about the mother’s 
clinical course after birth was not 
available. Information about the 
infant was limited to his or her birth 
size, gestation, and admission to 
the NICU. Clinical conditions among 
term infants not admitted to the 
NICU that might require formula 
supplementation are limited and 
should be no more than 14.2%. 
Unless their prevalence differed 
significantly between hospitals 
within the same perinatal care level, 
clinical conditions would not impact 
the variation or relative ranking of 
hospitals.

This study, however, has many 
strengths. First, we used a large data 
set that includes the entire newborn 
population of a large, diverse 
state. Much of the information was 
reported on the birth certificate by 
hospital staff, including infant feeding 
and breastfeeding. The maternal 
demographic information is self-
reported on the birth record, which 
has been shown to be of good quality 
maternal demographic data.55 Each 
mother also self-reported her race 
and ethnicity, which is more accurate 
than staff observations and is the 
recommended method for collecting 
racial and ethnic data.56 The analyses 
included many known risk factors 
for formula supplementation. The 
analyses were stratified by hospital 
level of perinatal care, which resulted 
in more homogeneous populations 
regarding maternal and infant 
clinical risk factors and hospital 
characteristics within each stratum. 
We designed the hierarchical 
modeling method to adjust for 
random effects at the hospital level, 
and the final models were a good 
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fit in predicting the data with area 
under the curve ∼0.80.

Additional research is needed to 
understand why healthy breastfed 
newborns are supplemented with 
formula, and whether maternal 
requests for formula and how they 
are handled differ across hospitals 
or among patient populations. 
A better understanding of why 
level 1 hospitals are more likely to 
have low percentages of formula 
supplementation than higher-level 
perinatal hospitals is needed. The 
factors (eg, maternal, family or 
community characteristics, hospital 
leadership or staff knowledge, 
attitudes or behaviors, or hospital 
breastfeeding culture) that contribute 
to less formula supplementation 
at exemplar hospitals need to be 
identified by using positive deviance 

or other approaches. In addition, 
once best practices or strategies are 
identified, translational research is 
needed to increase their adoption to 
help reduce nonmedically indicated 
supplemental formula feeding, 
increase exclusive breastfeeding, 
support longer breastfeeding 
duration, and improve maternal and 
infant health outcomes.

cOnclusIOns

We have found a wide variation 
in hospital-specific formula 
supplementation percentages, 
even when hospitals are stratified 
by level of perinatal care. There 
were hospitals at each of the 4 
levels of perinatal care that met 
the HP2020 objective for limiting 
early formula supplementation (ie, 

≤14.2%). Most of the variation in 
formula supplementation across 
hospitals was not accounted for by 
patient characteristics known to 
affect breastfeeding, such as SES or 
maternal or infant risk factors. To 
improve public health breastfeeding 
outcomes, a better understanding of 
the hospital, maternal, or community 
factors contributing to the disparities 
in formula supplementation is 
needed.

ReFeRences

 1.  Ip S, Chung M, Raman G, et al. 
Breastfeeding and maternal and 
infant health outcomes in developed 
countries. Evid Rep Technol Assess 
(Full Rep). 2007;(153):1–186

 2.  Section on Breastfeeding. 
Breastfeeding and the use of human 
milk. Pediatrics. 2012;129(3). Available 
at: www. pediatrics. org/ cgi/ content/ 
full/ 129/ 3/ e827

 3.  World Health Organization. Evidence 
for the ten steps to successful 
breastfeeding. Geneva, Switzerland: 
World Health Organization; 1998. 
Report No.: WHO/CHD/98.9

 4.  American College of Obstetricians and 
Gynecologists’ Committee on Obstetric 
Practice; Breastfeeding Expert Work 
Group. Committee opinion no. 658: 
optimizing support for breastfeeding 

as part of obstetric practice. Obstet 
Gynecol. 2016;127(2):e86–e92

 5.  Baby-Friendly uSA. The ten steps to 
successful breastfeeding. Available 
at: https:// www. babyfriendlyusa. 
org/ about- us/ baby- friendly- hospital- 
initiative/ the- ten- steps. Accessed 
March 20, 2017

 6.  World Health Organization; uNICEF. 
Acceptable medical reasons for use 
of breast-milk substitutes. Geneva, 
Switzerland: World Health Organization; 
2009. Report No.: WHO/NMH/NHD/09.01

 7.  Perrine CG, Galuska DA, Dohack JL, 
et al. Vital signs: improvements in 
maternity care policies and practices 
that support breastfeeding - united 
States, 2007-2013. MMWR Morb Mortal 
Wkly Rep. 2015;64(39):1112–1117

 8.  u.S. Department of Health and Human 
Services, Office of Disease Prevention 
and Health Promotion. 2020 topics and 
objectives: maternal, infant, and child 
health. Health People 2020. Available 
at: https:// www. healthypeople. gov/ 
2020/ topics- objectives/ topic/ maternal- 
infant- and- child- health/ objectives. 
Accessed February 17, 2016

 9.  Centers for Disease Control and 
Prevention. Vital Signs: Hospital 
Actions Affect Breastfeeding. Available 
at: www. cdc. gov/ vitalsigns/ pdf/ 2015- 
10- vitalsigns. pdf. Accessed February 
17, 2016

 10.  Centers for Disease Control and 
Prevention. Breastfeeding Report Card -  
united States. Available at: www. cdc. 
gov/ breastfeeding/ data/ reportcard. 
htm. Accessed March 13, 2017

9

abbReVIaTIOns

aOR:  adjusted odds ratio
CI:  confidence interval
HP2020:  HealthyPeople 2020
RPC:  regional perinatal center
SES:  socioeconomic status
Ten Steps:  Ten Steps to Successful 

Breastfeeding

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2017 by the American Academy of Pediatrics

FInancIal DIsclOsuRe: The authors have indicated they have no financial relationships relevant to this article to disclose.

FunDInG: Support for this project was provided by the Robert Wood Johnson Foundation’s Public Health Law Research program (grant 12-069) and the New York 
State Department of Health. These findings do not necessarily represent the views of the funders.

POTenTIal cOnFlIcT OF InTeResT: The authors have indicated they have no potential conflicts of interest to disclose.

cOMPanIOn PaPeR: A companion to this article can be found online at www. pediatrics. org/ cgi/ doi/ 10. 1542/ peds. 2017- 0946.

by guest on July 26, 2017Downloaded from 

www.pediatrics.org/cgi/content/full/129/3/e827
www.pediatrics.org/cgi/content/full/129/3/e827
https://www.babyfriendlyusa.org/about-us/baby-friendly-hospital-initiative/the-ten-steps
https://www.babyfriendlyusa.org/about-us/baby-friendly-hospital-initiative/the-ten-steps
https://www.babyfriendlyusa.org/about-us/baby-friendly-hospital-initiative/the-ten-steps
https://www.healthypeople.gov/2020/topics-objectives/topic/maternal-infant-and-child-health/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/maternal-infant-and-child-health/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/maternal-infant-and-child-health/objectives
www.cdc.gov/vitalsigns/pdf/2015-10-vitalsigns.pdf
www.cdc.gov/vitalsigns/pdf/2015-10-vitalsigns.pdf
www.cdc.gov/breastfeeding/data/reportcard.htm
www.cdc.gov/breastfeeding/data/reportcard.htm
www.cdc.gov/breastfeeding/data/reportcard.htm
http://www.pediatrics.org/cgi/doi/10.1542/peds.2017-0946


NGuYEN et al

 11.  Perrine CG, Scanlon KS, Li R, Odom E, 
Grummer-Strawn LM. Baby-Friendly 
hospital practices and meeting 
exclusive breastfeeding intention. 
Pediatrics. 2012;130(1):54–60

 12.  Chantry CJ, Dewey KG, Peerson JM, 
Wagner EA, Nommsen-Rivers LA. 
In-hospital formula use increases 
early breastfeeding cessation among 
first-time mothers intending to 
exclusively breastfeed. J Pediatr. 
2014;164(6):1339–1345.e5

 13.  Declercq E, Labbok MH, Sakala C, 
O’Hara M. Hospital practices and 
women’s likelihood of fulfilling their 
intention to exclusively breastfeed. Am 
J Public Health. 2009;99(5):929–935

 14.  Li R, Grummer-Strawn L. Racial and 
ethnic disparities in breastfeeding 
among united States infants: Third 
National Health and Nutrition 
Examination Survey, 1988-1994. Birth. 
2002;29(4):251–257

 15.  NYS Hospital Profile. Breast Fed Infants 
Supplemented With Formula. Available 
at: https:// profiles. health. ny. gov/ 
measures/ all_ state/ 16543. Accessed 
March 10, 2017

 16.  The California WIC Association and 
the uC Davis Human Lactation Center. 
One hospital at a time - overcoming 
barriers to breastfeeding. Available 
at: www. breastfeedingor. org/ wp- 
content/ uploads/ 2012/ 10/ 2011ca_ bf_ 
ratereport. pdf. Accessed March 18, 
2017

 17.  New York State Department of 
Health. New York Codes, Rules and 
Regulations, Title 10, SubChapter  
C – State Hospital Code, Article  
3 – Hospital Operation, Part 721 –  
Perinatal Regionalization, Section 721.3 -  
Perinatal Designation of Hospitals. 
Available at: https:// regs. health. ny. 
gov/ content/ section- 7213- perinatal- 
designation- hospitals. Accessed March 
20, 2017

 18.  Rothberg MB, Pekow PS, Priya A, 
Lindenauer PK. Variation in diagnostic 
coding of patients with pneumonia 
and its association with hospital risk-
standardized mortality rates: a cross-
sectional analysis. Ann Intern Med. 
2014;160(6):380–388

 19.  Burnham KP, Anderson DR. Model 
Selection and Multimodel Inference: 
A Practical Information-Theoretic 

Approach. New York, NY: Springer 
Science & Business Media; 2003

 20.  Merlo J, Chaix B, Ohlsson H, et al. A 
brief conceptual tutorial of multilevel 
analysis in social epidemiology: using 
measures of clustering in multilevel 
logistic regression to investigate 
contextual phenomena. J Epidemiol 
Community Health. 2006;60(4):290–297

 21.  Sebastião YV, Womack L, Vamos CA, 
et al. Hospital variation in cesarean 
delivery rates: contribution of 
individual and hospital factors 
in Florida. Am J Obstet Gynecol. 
2016;214(1):123.e1–123.e18

 22.  Holmes AV, Auinger P, Howard CR. 
Combination feeding of breast milk 
and formula: evidence for shorter 
breast-feeding duration from 
the National Health and Nutrition 
Examination Survey. J Pediatr. 
2011;159(2):186–191

 23.  Biro MA, Sutherland GA, Yelland JS, 
Hardy P, Brown SJ. In-hospital formula 
supplementation of breastfed babies: 
a population-based survey. Birth. 
2011;38(4):302–310

 24.  Parry JE, Ip DKM, Chau PYK, Wu 
KM, Tarrant M. Predictors and 
consequences of in-hospital formula 
supplementation for healthy 
breastfeeding newborns. J Hum Lact. 
2013;29(4):527–536

 25.  Kruse L, Denk CE, Feldman-
Winter L, Rotondo FM. Comparing 
sociodemographic and hospital 
influences on breastfeeding initiation. 
Birth. 2005;32(2):81–85

 26.  Gurka KK, Hornsby PP, Drake E, et al. 
Exploring intended infant feeding 
decisions among low-income women. 
Breastfeed Med. 2014;9(8):377–384

 27.  DiGirolamo A, Thompson N, Martorell 
R, Fein S, Grummer-Strawn L. Intention 
or experience? Predictors of continued 
breastfeeding. Health Educ Behav. 
2005;32(2):208–226

 28.  Marrone S, Vogeltanz-Holm N, Holm J. 
Attitudes, knowledge, and intentions 
related to breastfeeding among 
university undergraduate women and 
men. J Hum Lact. 2008;24(2):186–192

 29.  Wojcicki JM, Gugig R, Tran C, 
Kathiravan S, Holbrook K, Heyman 
MB. Early exclusive breastfeeding 
and maternal attitudes towards 

infant feeding in a population of new 
mothers in San Francisco, California. 
Breastfeed Med. 2010;5(1):9–15

 30.  Göksen F. Normative vs. attitudinal 
considerations in breastfeeding 
behavior: multifaceted social 
influences in a developing 
country context. Soc Sci Med. 
2002;54(12):1743–1753

 31.  Braimoh J, Davies L. When ‘breast’ 
is no longer ‘best’: post-partum 
constructions of infant-feeding in the 
hospital. Soc Sci Med. 2014;123:82–89

 32.  Rosenberg KD, Eastham CA, Kasehagen 
LJ, Sandoval AP. Marketing infant 
formula through hospitals: the impact 
of commercial hospital discharge 
packs on breastfeeding. Am J Public 
Health. 2008;98(2):290–295

 33.  Nelson JM, Perrine CG, Scanlon KS, 
Li R. Provision of non-breast milk 
supplements to healthy breastfed 
newborns in u.S. hospitals, 2009 
to 2013. Matern Child Health J. 
2016;20(11):2228–2232

 34.  Tender JA, Janakiram J, Arce E, et al.  
Reasons for in-hospital formula 
supplementation of breastfed infants 
from low-income families. J Hum Lact. 
2009;25(1):11–17

 35.  Dennison BA, Nguyen TQ, Gregg 
DJ, Fan W, Xu C. The impact of 
hospital resources and availability 
of professional lactation support 
on maternity care: results of 
breastfeeding surveys 2009-2014. 
Breastfeed Med. 2016;11(9):479–486

 36.  Ludington-Hoe SM, McDonald PE, 
Satyshur R. Breastfeeding in African-
American women. J Natl Black Nurses 
Assoc. 2002;13(1):56–64

 37.  Centers for Disease Control and 
Prevention (CDC). Progress in 
increasing breastfeeding and reducing 
racial/ethnic differences - united 
States, 2000-2008 births. MMWR Morb 
Mortal Wkly Rep. 2013;62(5):77–80

 38.  DiGirolamo AM, Grummer-Strawn 
LM, Fein SB. Effect of maternity-care 
practices on breastfeeding. Pediatrics. 
2008;122(Suppl 2):S43-S49

 39.  McKinney CO, Hahn-Holbrook J, Chase-
Lansdale PL, et al; Community Child 
Health Research Network. Racial and 
ethnic differences in breastfeeding. 
Pediatrics. 2016;138(2):e20152388

10
by guest on July 26, 2017Downloaded from 

https://profiles.health.ny.gov/measures/all_state/16543
https://profiles.health.ny.gov/measures/all_state/16543
www.breastfeedingor.org/wp-content/uploads/2012/10/2011ca_bf_ratereport.pdf
www.breastfeedingor.org/wp-content/uploads/2012/10/2011ca_bf_ratereport.pdf
www.breastfeedingor.org/wp-content/uploads/2012/10/2011ca_bf_ratereport.pdf
https://regs.health.ny.gov/content/section-7213-perinatal-designation-hospitals
https://regs.health.ny.gov/content/section-7213-perinatal-designation-hospitals
https://regs.health.ny.gov/content/section-7213-perinatal-designation-hospitals


PEDIATRICS Volume 140, number 1, July 2017

 40.  Philipp BL, Merewood A, Miller LW, 
et al. Baby-friendly hospital initiative 
improves breastfeeding initiation rates 
in a uS hospital setting. Pediatrics. 
2001;108(3):677–681

 41.  Merewood A, Philipp BL, Chawla N, 
Cimo S. The baby-friendly hospital 
initiative increases breastfeeding 
rates in a uS neonatal intensive care 
unit. J Hum Lact. 2003;19(2):166–171

 42.  World Health Organization/uNICEF Joint 
Statement. Ten Steps to Successful 
Breast-feeding. In: Protecting, 
Promoting and Supporting Breast-
Feeding: The Special Role of Maternity 
Services. Geneva, Switzerland: World 
Health Organization; 1989

 43.  World Health Organization. International 
Code of Marketing of Breast-milk 
Substitutes. Geneva, Switzerland: World 
Health Organization; 1981

 44.  Baby-Friendly Hospital Initiative. 
Baby-friendly uSA. Available at: www. 
babyfriendlyusa. org/ about- us/ baby- 
friendly- hospital- initiative. Accessed 
March 20, 2017

 45.  Britton C, McCormick FM, Renfrew 
MJ, Wade A, King SE. Support for 
breastfeeding mothers. Cochrane 
Database Syst Rev. 2007;(1):CD001141

 46.  Bartick M, Stuebe A, Shealy KR, Walker 
M, Grummer-Strawn LM. Closing the 
quality gap: promoting evidence-based 
breastfeeding care in the hospital. 
Pediatrics. 2009;124(4). Available at: 
www. pediatrics. org/ cgi/ content/ full/ 
124/ 4/ e793

 47.  Chapman DJ, Morel K, Anderson 
AK, Damio G, Pérez-Escamilla R. 
Breastfeeding peer counseling: from 
efficacy through scale-up. J Hum Lact. 
2010;26(3):314–326

 48.  Lapping K, Marsh DR, Rosenbaum J, 
et al. The positive deviance approach: 
challenges and opportunities for the 
future. Food Nutr Bull. 2002;23(suppl 
4):130–137

 49.  Marsh DR, Schroeder DG. The positive 
deviance approach to improve health 
outcomes: experience and evidence 
from the field. Introduction. Food Nutr 
Bull. 2002;23(suppl 4):5–8

 50.  Pierre J, Noyes P, Marshall-Taylor 
S, Srivastava K, Maybank A. Feeding 
Our Future: Breastfeeding Realities 
Among North and Central Brooklyn 
Women and Their Babies. New York, 
NY: Center for Health Equity, New York 
City Department of Health and Mental 
Hygiene; 2016

 51.  Gregg DJ, Dennison BA, Restina K. 
Breastfeeding-friendly erie county: 
establishing a baby café network. J 
Hum Lact. 2015;31(4):592–594

 52.  Morrison B, Ludington-Hoe S. 
Interruptions to breastfeeding Dyads 
in an DRP unit. MCN Am J Matern Child 
Nurs. 2012;37(1):36–41

 53.  Morrison B, Ludington-Hoe S, Anderson 
GC. Interruptions to breastfeeding 
dyads on postpartum day 1 in a 
university hospital. J Obstet Gynecol 
Neonatal Nurs. 2006;35(6):709–716

 54.  Holmes AV, McLeod AY, Bunik M. ABM 
Clinical Protocol #5: peripartum 
breastfeeding management for the 
healthy mother and infant at term, 
revision 2013. Breastfeed Med. 
2013;8(6):469–473

 55.  Reichman NE, Hade EM. Validation 
of birth certificate data. A study 
of women in New Jersey’s 
HealthStart program. Ann Epidemiol. 
2001;11(3):186–193

 56.  Hasnain-Wynia R, Baker DW. Obtaining 
data on patient race, ethnicity, and 
primary language in health care 
organizations: current challenges and 
proposed solutions. Health Serv Res. 
2006;41(4 pt 1):1501–1518

11
by guest on July 26, 2017Downloaded from 

www.babyfriendlyusa.org/about-us/baby-friendly-hospital-initiative
www.babyfriendlyusa.org/about-us/baby-friendly-hospital-initiative
www.babyfriendlyusa.org/about-us/baby-friendly-hospital-initiative
www.pediatrics.org/cgi/content/full/124/4/e793
www.pediatrics.org/cgi/content/full/124/4/e793


DOI: 10.1542/peds.2017-0142
; originally published online June 26, 2017; 2017;140;Pediatrics

Birkhead
Trang Nguyen, Barbara A. Dennison, Wei Fan, Changning Xu and Guthrie S.

York Hospitals
Variation in Formula Supplementation of Breastfed Newborn Infants in New

 
 

 Services
Updated Information &

 /content/140/1/e20170142.full.html
including high resolution figures, can be found at:

References

 /content/140/1/e20170142.full.html#ref-list-1
at:
This article cites 42 articles, 7 of which can be accessed free

Citations
 /content/140/1/e20170142.full.html#related-urls

This article has been cited by 3 HighWire-hosted articles:

Subspecialty Collections

 /cgi/collection/breastfeeding_sub
Breastfeeding

 /cgi/collection/nutrition_sub
Nutrition

 /cgi/collection/quality_improvement_sub
Quality Improvement

 /cgi/collection/administration:practice_management_sub
Administration/Practice Management
the following collection(s):
This article, along with others on similar topics, appears in

Permissions & Licensing

 /site/misc/Permissions.xhtml
tables) or in its entirety can be found online at: 
Information about reproducing this article in parts (figures,

 Reprints
 /site/misc/reprints.xhtml

Information about ordering reprints can be found online:

rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.
Grove Village, Illinois, 60007. Copyright © 2017 by the American Academy of Pediatrics. All 
and trademarked by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk
publication, it has been published continuously since 1948. PEDIATRICS is owned, published, 
PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly

by guest on July 26, 2017Downloaded from 



DOI: 10.1542/peds.2017-0142
; originally published online June 26, 2017; 2017;140;Pediatrics

Birkhead
Trang Nguyen, Barbara A. Dennison, Wei Fan, Changning Xu and Guthrie S.

York Hospitals
Variation in Formula Supplementation of Breastfed Newborn Infants in New

 
 

 
 /content/140/1/e20170142.full.html

located on the World Wide Web at: 
The online version of this article, along with updated information and services, is

 

of Pediatrics. All rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.
Boulevard, Elk Grove Village, Illinois, 60007. Copyright © 2017 by the American Academy 
published, and trademarked by the American Academy of Pediatrics, 141 Northwest Point
publication, it has been published continuously since 1948. PEDIATRICS is owned, 
PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly

by guest on July 26, 2017Downloaded from 




