
92

BREASTFEEDING MEDICINE
Volume 2, Number 2, 2007
© Mary Ann Liebert, Inc.
DOI: 10.1089/bfm.2006.0030

Maternal Race/Ethnicity and One-Month Exclusive
Breastfeeding in Association with the In-Hospital

Feeding Modality

ANNA PETROVA, THOMAS HEGYI, and RAJEEV MEHTA

ABSTRACT

There are a few studies on the consequence of the use of breastmilk substitutes during the
postpartum hospital stay on the duration of breastfeeding in the culturally diverse popula-
tions of the United States. The main purpose of this study was to identify the association be-
tween the in-hospital feeding pattern and the infant’s postdischarge feeding modality dur-
ing the first month of life in a culturally diverse population of women. Demographic, clinical,
and feeding practice data was colleted from the medical charts and interviews of mothers con-
ducted in the first month after singleton delivery of healthy term newborns. Among the 307
mothers who completed the study, exclusive in-hospital breastfeeding was reported by 54.2%
of White, 38.7% of Black, 54.0% of Asian, and 44.7% of Hispanic (p � 0.063), and among these,
only 55.6%, 50.0%, 58.9%, and 19.1%, respectively, maintained exclusive breastfeeding during
the first postpartum month (p � 0.02). The rate of exclusive breastfeeding at the end of the
first month was 10.5%, 15.8%, 20.7%, and 3.9%, respectively, for the White, Black, Asian, and
Hispanic mothers whose infants received partial or no breastfeeding in-hospital. Overall, the
logistic regression analysis showed significant association between initiation of exclusive
breastfeeding in-hospital and exclusive breastfeeding at the end of the first month (odds ra-
tio 7.2 and 95% confidence interval 4.0, 12.6). In conclusion, we show a larger decline in the
continuation of exclusive breastfeeding and the lowest rate of exclusive breastfeeding at 1
month in the Hispanic mothers. Irrespective of race/ethnicity, mothers who practice exclusive
breastfeeding in-hospital are more likely to exclusively breastfeed throughout the neonatal
period. 

INTRODUCTION

EXCLUSIVE BREASTFEEDING comprises approxi-
mately one-half of the reported in-hospital

rate of breastfeeding in the United States (U.S.),
and only one-third during the first 6 months.1–4

Several studies have shown the association of
early breastfeeding with exclusivity and dura-

tion of breastfeeding.5–7 However, the factors
that are associated with the successful main-
tenance of exclusive breastfeeding after hospi-
tal discharge have not been fully explored, es-
pecially among the specific racial/ethnic
populations in the U.S. It is known that the pat-
terns of breastfeeding vary considerably across
these groups. The impact of formula supple-
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mentation during the hospital stay on breast-
feeding has been investigated.8–11 However,
the effect of the use of breastmilk substitutes
during the postpartum hospital stay on the du-
ration of breastfeeding among the U.S.
racial/ethnic groups merits further study.12 An
increased understanding of these associations
may help in the development of appropriate
strategies for the support of exclusive breast-
feeding in the culturally diverse population of
the U.S., and therefore, will support the
achievement of national targets for exclusive
breastfeeding as well as reduce the health dis-
parities.

In this report, the association of continued
exclusive breastfeeding at 1 week and at 1
month of age with respect to the infant’s in-
hospital feeding modality has been evaluated
for the different racial/ethnic groups.

MATERIALS AND METHODS

This study is an Institutional Review Board-
approved secondary analysis of data collected
for the “randomized trial of neonatal hyper-
bilirubinemia prevention,” and was under-
taken to determine whether there is an associ-
ation between the infants’ feeding pattern
in-hospital, at 1 week and at 4 weeks of life.

A total number of 307 mothers of known
race/ethnicity who delivered healthy term in-
fants (gestational age �37 weeks) after a sin-
gleton uncomplicated pregnancy at Saint Pe-
ter’s University Hospital in the year 2000 or
2001, were included in this analysis. All the in-
fants born to the mothers included in this study
were appropriate for gestational age and born
with Apgar scores �7 at 1 minute.

The demographic characteristics of the study
population and the infant’s feeding modality
prior to hospital discharge and during the first
month of life were extracted from the mater-
nal/neonatal medical records and telephone
survey questionnaire administered to the
mothers at the end of the first week and the
first month after delivery.

We analyzed the infant’s feeding modality
after birth (in-hospital), after discharge from
the hospital at the end of the first week, and
at 1 month of age using the Interagency Group

for Action on Breastfeeding13 recommended
standardized terminology for the collection of
information on breastfeeding behavior: (1) ex-
clusive breastfeeding (breastmilk only or
breastmilk and vitamins); (2) partial breast-
feeding (breastmilk and any amount of for-
mula per day); and (3) no breastfeeding (com-
pletely formula fed). The race and ethnic
standards for federal statistics and adminis-
trative reporting were used to categorize the
maternal race/ethnicity14 as White, Black,
Asian, and Hispanic. Mothers of “other” or
“not recognized” race/ethnicity were not in-
cluded.

STATISTICAL ANALYSIS

A power analysis of the study sample was
conducted. We estimated that at least 29 sub-
jects in each racial/ethnic group would be nec-
essary to achieve a power of �80% for a dif-
ference of more than 30% in the rate of
exclusive breastfeeding at the end of the first
month for mothers who initiate exclusive
breastfeeding in-hospital, relative to partial or
no breastfeeding.

The difference in the infant’s types of feed-
ing with respect to the maternal race/ethnic
background and in-hospital feeding modality
was analyzed using the �2 test for the categor-
ical data and analysis of variance for the con-
tinuous data. The association between the ini-
tiation of exclusive breastfeeding in-hospital
and continuation of exclusive breastfeeding at
the end of the first month in each of the
racial/ethnic group of mothers was evaluated.
To identify the variables for inclusion in the lo-
gistic regression model, comparison between
the demographic and clinical variables such as
maternal age, parity, mode of delivery, gesta-
tional age, neonatal birth weight, weight at dis-
charge, weight loss prior to discharge, age at
discharge, and the occurrence of neonatal jaun-
dice with respect to the different racial/ethnic
groups was carried out. Variables that showed
statistically significant differences between the
racial/ethnic groups with p � 0.1 were in-
cluded in the logistic regression model. Esti-
mated odds ratio (OR) is presented with 95%
confidence interval (95% CI).
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RESULTS

The characteristics of the study groups based
on the maternal race ethnic background are
presented in Table 1. White mothers repre-
sented 54.1%, Blacks 10.1%, Asian 20.5%, and
Hispanic 15.3% of the study population. No
significant differences in parity, mode of de-
livery, gestational age, birth weight, percent of
weight loss, and infant’s age at discharge from
the hospital were identified between the
groups with different racial/ethnic back-
grounds. Black and Hispanic mothers in this
study were younger than the White and Asian.
Jaundice before and after discharge was noted
in almost an equal proportion of infants in each
racial/ethnic group. None of the mothers in
this study reported smoking or drug use.

As shown in Figure 1A, the Asian mothers
were less likely not to breastfeed their infants
in-hospital compared with the White, Black,
and Hispanic (p � 0.01). The lower rate of ex-
clusive breastfeeding initiation among the
Black mothers (38.7%) compared with the
White (54.2%) and Asian (54.0%) mothers did
not reach statistical significance (p � 0.06). A

similar pattern of feeding modality was ob-
served at the end of the first week after deliv-
ery (Fig. 1B). Towards the end of the first
month (Fig. 1C), a significant decrease in the
rate of exclusive breastfeeding was observed in
the Hispanic mothers. Only 10.9% (5/47) of the
Hispanic mothers reported exclusive breast-
feeding compared with 35.5% (59/166) of the
White, 29.0% (9/31) Black, and 41.3% (26/63)
Asian mothers (p � 0.01). 

Overall, the feeding pattern at the end of the
first month was allied with the in-hospital feed-
ing modality (Table 2). Among mothers who
exclusively breastfed their infants in-hospital,
50.9% continued exclusive breastfeeding dur-
ing the first month compared with 20.3% of
those who partially breastfed and 4.2% of those
who did no breastfeeding prior to discharge
from hospital (p � 0.001). The probability of ex-
clusive breastfeeding at the end of the first
month in the mothers who initiated breast-
feeding in-hospital was calculated as 7.2 (95%
CI 4.0, 12.6).

As shown in Figure 2A, the continuation of
exclusive breastfeeding was recorded at a sig-
nificantly lower rate among the Hispanic moth-
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TABLE 1. CHARACTERISTICS OF STUDY PARTICIPANTS BASED ON RACE/ETHNICITY

White Black Asian Hispanic
(n � 166) (n � 31) (n � 63) (n � 47) p-value*

Maternal age 31.8 � 4.9 29.4 � 6.0 31.0 � 5.0 28.9 � 6.0 0.003
(years)

Mothers (n, %) 154 (92.8%) 23 (74.2%) 55 (87.3%) 38 (80.9%) 0.10
�25 years old

Primiparas 59 (35.5%) 11 (35.5%) 26 (41.3%) 13 (27.7%) NS
(n, %)

Cesarean section 47 (28.3%) 8 (25.8%) 18 (28.6%) 10 (21.3%) NS
(n, %)

Gestational age 38.8 � 1.4 39.2 � 1.1 39.1 � 1.1 38.4 � 5.5 NS
(weeks)

Birth weight 3337 � 442 3472 � 405 3235 � 386 3353 � 363 NS
(grams)

Weight at discharge 3173 � 441 3317 � 427 3133 � 674 3178 � 609 NS
(grams)

Weight loss 5.1 � 2.8% 4.7 � 2.8% 5.4 � 1.9 4.2 � 2.6 NS
(%)

Age at discharge 58.6 � 22.5 57.3 � 18.1 58.4 � 19.6 57.3 � 16.9 NS
(hours)

Jaundice in-hospital 43 (25.9%) 12 (38.7%) 20 (31.8%) 10 (21.3%) NS
(n, %)

Jaundice after 22 (13.4%) 3 (9.7%) 10 (15.9%) 6 (12.8%) NS
discharge (n, %)

*p-Values are from �2 for categorical and analysis of variance for continuous data. NS if p � 0.1.
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TABLE 2. FEEDING PATTERNS AT 1 MONTH POSTPARTUM, STRATIFIED BY IN-HOSPITAL FEEDING MODALITY (N, %)

Feeding initiated
in-hospital Exclusive breast Partial breast No breastfeeding (n, %)

Exclusive breast 80 (50.9%) 47 (30.0%) 30 (19.1%) 157 (100%)
(n � 157)

Partial breast 16 (20.3%) 34 (43.0%) 29 (36.7%) 79 (100%)
(n � 79)

No breastfeeding 3 (4.2%)** 11 (15.5%* 57 (80.3%)** 71 (100%)
(n � 71)

*p � 0.05, **p � 0.001 based on the �2 test results.

Feeding at the end of the first month

FIG. 1. Comparison of the feeding pattern among mothers from different racial/ethnic groups (%) (A) in-hosptal;
(B) at the end of the first week; (C) at the end of the first month.
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ers (19.1%) compared with White (55.6%),
Black (50.0%), and Asian (58.8%), p � 0.02.
Moreover, the Hispanic mothers who practiced
partial/no breastfeeding of their infants’ in-
hospital were less likely to exclusively breast-
feed their infants’ at the end of the first month
than the mothers from other racial/ethnic
groups. Overall, the exclusive breastfeeding
rate among the mothers who practiced par-
tial/no breastfeeding in-hospital was very low
(12.7%, 19/150). Consequently, the difference
between exclusive breastfeeding at the end of
the month among the mothers from the diverse
racial/ethnic groups who initiated partial/no
breastfeeding in-hospital did not reach statisti-
cal significance (Fig. 2B). Logistic regression
that was carried out to control for maternal age
found little impact on the findings.

DISCUSSION

Contrasting data regarding the breastfeeding
pattern across the different cultural groups has
been reported. The same racial/cultural group
may demonstrate different feeding patterns
when compared in different national settings.
For example, breastfeeding initiation and con-
tinuation rates in the United Kingdom are
higher among the Black and Asian mothers as
compared with White.15 Our prospectively col-
lected data on the feeding pattern of 307 moth-
ers was very similar to the U.S. national data

in terms of the racial/ethnic distribution of in-
hospital initiation of exclusive breastfeeding.4
This study shows that the greater likelihood of
discontinuation of exclusive breastfeeding and
lower rate of exclusive breastfeeding at 1
month for Hispanic mothers is associated with
and may be influenced by in-hospital feeding
practices.16,17 It remains to be shown whether
this is one factor that contributes to the marked
differences between exclusive breastfeeding in-
tentions and practices among the Hispanic
mothers.18 Moreover, despite the maternal age
and significant cultural variation in exclusive
breastfeeding continuation, our data would
seem to support the hypothesis that initiation
of exclusive breastfeeding during the hospital
stay is a significant factor for exclusive breast-
feeding at 1 month postpartum compared with
partial or no breastfeeding. However, this as-
sumption may be confounded by another vari-
able such as previous intention or racial/eth-
nic social pressure. A negative association
between formula supplementation during the
hospital stay and duration of exclusive breast-
feeding has been identified in groups of
Italian,9 Swedish10 and Turkish women.11

Blomquist et al.10 showed that administration
of supplementary donor milk or formula dur-
ing the early neonatal period was associated
with an increased risk of a shorter duration of
breast-feeding, even after adjustment for ma-
ternal age (�25 years) and smoking. Never-
theless, Faldella et al.19 reported a weak rela-
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FIG. 2. Exclusive breastfeeding at the end of the first month among mothers who initiated exclusive (A) and par-
tial/no breastfeeding (B) in-hospital prior to discharge, based on race/ethnicity.
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tionship between prevalence of breastfeeding
at 3 months of age and magnitude of routine
formula supplementation in the maternity
ward. 

This study did not investigate important
factors that may impact the feeding decision
such as cultural beliefs, family structure,
health, and cost considerations,20 socioeco-
nomic and immigration status,21 as well as
cultural difference in the values or intention
to breastfeed prior to the infant’s birth.18,22

Moreover, although maternal recall is a valid
and reliable estimate of breastfeeding initia-
tion and duration,23 self-reported data for the
determination of the postdischarge feeding
modality may limit the interpretation of the
conclusion. 

CONCLUSION

Despite these limitations, this study clearly
shows that women who practice exclusive
breastfeeding in-hospital are more likely to be
exclusively breastfeeding at 1 month post-de-
livery compared with those who introduce
formula during the in-hospital stay. Race,
ethnicity, and culture should be considered in
the antenatal feeding counseling strategies,
and during the in-hospital and postpartum
contact.

REFERENCES

1. Ryan AS, Wenjun Z, Acosta A. Breastfeeding contin-
ues to increase into the new millennium. Pediatrics
2002; 110:1103–1109.

2. Philipp BL, Malone KL, Cimo S, Merewood A. Sus-
tained breastfeeding rates at a US baby-friendly hos-
pital. Pediatrics 2003;112:e234–e236.

3. Li R, Ogden C, Ballew C, Gillespie C, Grummer-
Strawn L. Prevalence of exclusive breastfeeding
among US infants: The Third National Health and
Nutrition Examination Survey (Phase II, 1991–1994).
Am J Public Health. 2002;92:1107–1110.

4. Li R, Darling N, Maurice E, Barker L, Grummer-
Strawn LM. Breastfeeding rates in the United States
by characteristics of the child, mother, or family: The
2002 National Immunization Survey. Pediatrics 2005;
115:e31–e37.

5. Salariya EM, Easton PM, Cater JI. Duration of breast-
feeding after early initiation and frequent feeding.
Lancet 1978;2:1141–1143.

6. Lawson K, Tulloch MI. Breastfeeding duration and
postnatal practices. J Adv Nurs 1995;22:841–849.

7. Taveras EM, Li R, Grummer-Strawn L, et al. Opinions
and practices of clinicians associated with continua-
tion of exclusive breastfeeding. Pediatrics 2004;113:
e282–e290.

8. Nylander G, Lindemann R, Helsing E, Bendvold E.
Unsupplemented breastfeeding in the maternity
ward. Positive long-term effects. Acta Obstet Gynecol
Scand 1991;70:205–209.

9. Giovannini M, Riva E, Banderali G, Salvioni M,
Radaelli G, Agostoni C. Exclusive versus predomi-
nant breastfeeding in Italian maternity wards and
feeding practices through the first year of life. J Hum
Lact 2005;21:259–265.

10. Blomquist HK, Jonsbo F, Serenius F, Persson LA. Sup-
plementary feeding in the maternity ward shortens
the duration of breastfeeding. Acta Paediatr 1994;83:
1122–1126.

11. Alikasifoglu M, Erginoz E, Gur ET, Baltas Z, Beker B,
Arvas A. Factors influencing the duration of exclu-
sive breastfeeding in a group of Turkish women. J
Hum Lact 2001;17:220–226.

12. Szajewska H, Horvath A, Koletzko B, Kalisz M. Ef-
fects of brief exposure to water, breastmilk substi-
tutes, or other liquids on the success and duration of
breastfeeding: A systematic review. Acta Paediatr
2006;95:145–152.

13. Labbok M, Krasovec K. Toward consistency in breast-
feeding definitions. Stud Fam Plann 1990;21:226–230.

14. Wallman KK, Hodgdon J. Race and ethnic standards
for federal statistics and administrative reporting. Stat
Rep 1977;77–110:450–454.

15. Kelly YJ, Watt RG, Nazroo JY. Racial/ethnic differ-
ences in breastfeeding initiation and continuation in
the United Kingdom and comparison with findings
in the United States. Pediatrics 2006;118:e142
8–e1435.

16. Kokinos M, Dewey KG. Infant feeding practices of mi-
grant Mexican–American families in northern Cali-
fornia. Ecol food Nutr 1986;18:209–220.

17. Scrimshaw SC, Engle PL, Arnold L, Haynes K. Fac-
tors affecting breast-feeding among women of Mexi-
can origin or descent in Los Angeles. Am J Public
Health 1987;74:467–470.

18. Romero-Gwynn E, Carias L. Breast-feeding intentions
and practice among Hispanic mothers in southern
California. Pediatrics 1989;84:626–632.

19. Faldella G, Di Comite A, Marchiani E, Govoni M,
Salvioli GP. Breastfeeding duration and current
neonatal feeding practices in Emilia Romagna, Italy.
Acta Paediatr Suppl 1999;88:23–26.

20. Lane DM. Antenatal formula advertising. Pediatrics
1995;95:453.

21. Celi AC, Rich-Edwards JW, Richardson MK, Klein-
man KP, Gillman MW. Immigration, race/ethnicity,

EXCLUSIVE BREASTFEEDING INITIATION AND CONTINUATION 97



and social and economic factors as predictors of
breastfeeding initiation. Arch Pediatr Adolesc Med
2005;159:255–260.

22. Heath AL, Tuttle CR, Simons MS, Cleghorn CL, Parnell
WR. A longitudinal study of breastfeeding and wean-
ing practices during the first year of life in Dunedin, New
Zealand. J Am Diet Assoc 2002;102:937–943.

23. Li R, Scanlon KS, Serdula MK. The validity and reli-
ability of maternal recall of breastfeeding practice.
Nutr Rev 2005;63:103–110.

Address reprint requests to:
Anna Petrova, M.D., Ph.D., MPH

Department of Pediatrics
UMDNJ—Robert Wood Johnson Medical School

One Robert Wood Johnson Place, MEB 238
New Brunswick, NJ 08903

E-mail: petroran@umdnj.edu

PETROVA ET AL.98


