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Correlates of Breastfeeding Initiation in
Southeast Arkansas
Sahar Zaghloul, MBBCH, PHD, Gail G. Harrison, PHD, RD, Herbert F. Fendley, MD,
Ruston Pierce, MD, and Carolyn Morrisey, RN

Objectives: Southeast Arkansas is a primarily rural, low-income
area with low breastfeeding rates. Given the demonstrated positive
impacts of breastfeeding on a variety of health indicators, it is im-
portant to understand and counteract this situation.

Methods: We reviewed the medical records of 1,260 women who
delivered infants at the only major hospital in southeastern Arkansas
between February 1997 and January 1998 to determine the rate of
breastfeeding initiation and to assess associated factors.

Results: Only 18% of mothers initiated breastfeeding. Black moth-
ers, unmarried mothers, and those with less than high school edu-
cation were least likely to breastfeed. Participation in childbirth
education classes was positively associated with breastfeeding, but
participation in the Supplemental Food Program for Women, In-
fants, and Children, health care provider, and hospital variables were
not predictive in multivariate models.

Conclusions: Breastfeeding promotion programs are clearly needed
in this region, and health care providers and the Supplemental Food
Program for Women, Infants, and Children can play significant roles.
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The value of breastfeeding for infant and maternal health
has been well established,1 and national goals have been

identified for increases in the rates for initiation and contin-

uation of breastfeeding to 75% initiation and 50% continua-
tion beyond 6 months and 25% beyond 1 year.2 Numerous
professional societies including the American Academy of
Pediatrics, the American Dietetic Association, and the World
Health Organization have been actively promoting breast-
feeding.3 In some regions of the United States, recognizable
efforts have successfully increased the initiation rate and av-
erage duration of breastfeeding. Despite this progress, there
are wide disparities among states and ethnic groups. In 1998,
68% of white women in the United States initiated breast-
feeding compared with 45% of black women.2 The southeast
region of the country ranked last when compared with other
regions, with an initiation rate of 51%.4 Moreover, breastfeed-
ing rates are lowest among low-income women. Social sup-
port,5–7 knowledge,8,9 self-confidence, and provider encourage-
ment6,10–12 have been identified as factors that encourage
breastfeeding initiation, with intent to breastfeed during preg-
nancy being the strongest predictor of actual behavior.13,14
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Key Points
• Improvement of breastfeeding rates in areas of low

breastfeeding may improve infant health and reduce
ethnic disparities in infant health.

• We documented low breastfeeding initiation (18%)
among mothers delivering infants in the only large
hospital in southeast Arkansas over a calendar year.

• Mothers least likely to breastfeed were black, young,
unmarried, and had completed less than a high school
education.

• Although two-thirds of mothers had participated in the
Supplemental Food Program for Women, Infants, and
Children (WIC) during pregnancy and all had attending
physicians, neither WIC participation nor health care
provider nor hospital variables predicted breastfeeding
when controlled for maternal characteristics.

• Given the success of breastfeeding promotion pro-
grams through WIC and health care providers else-
where, these professionals would seem to have a ma-
jor opportunity to influence breastfeeding rates in
southeast Arkansas.
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Studies of factors related to early termination of breastfeeding
commonly point to aspects of the hospital environment, early
introduction of formula,14,15 perceived inadequacy of milk sup-
ply, sore nipples, and maternal and infant illnesses.15,16

Data on breastfeeding rates in Arkansas are inconsistent
in detail but uniformly indicate low rates. The Centers for
Disease Control state-based surveillance system for pregnan-
cy-related variables indicated a breastfeeding initiation rate
for Arkansas of 52.6% in 1997.17 The Ross Laboratories
Survey, based on a mailed questionnaire at intervals over
time, reported that the rate of in-hospital breastfeeding in
Arkansas rose from 38 to 56.8% between 1990 and 1998, and
the 6-month breastfeeding rate increased from 11 to 25%
during the same period.18 An educational intervention study
conducted in northwest Arkansas between 1991 and 1994
reported an increase in the initial rate of breastfeeding from
22 to 48%, with a continuation rate at 6 months of 20%.19

Data from the Supplemental Food Program for Women, In-
fants, and Children (WIC) in Arkansas in the mid-1990s
showed a higher prevalence of breastfeeding outside of the
Mississippi Delta area (12%) than in the Delta region (7%),
although both rates were low.20 The variable estimates in
these findings are likely due to methodologic variability in
ascertainment of breastfeeding, data collection and sampling
methods, and focus on different subpopulations. We are not
aware of any studies conducted in southern Arkansas; the
southeastern part of the state is predominantly rural, tradi-
tionally agricultural, poor, and medically underserved.21 The
goal of the present study was to assess the rate of breastfeed-
ing initiation in the area and to identify correlates of infant
feeding choices. Our aim was to generate the necessary data
on which to build an effective breastfeeding promotion pro-
gram for this population.

Materials and Methods
Medical records of all newborns and their mothers who

delivered infants at Jefferson Regional Medical Center
(JRMC; http://www.jrmc.org/us/index.html) in Pine Bluff
from February 1, 1997, to January 31, 1998, were reviewed.
The hospital is a private regional hospital, licensed for 471
beds by the Arkansas State Health Department, and is the
only major hospital in the southeast part of the state, serving
a population of approximately 280,000.

Medical staff at JRMC, two medical residents and a
health educator, were trained to review and abstract data from
maternal and infant medical records. We included only data
from the close-ended standard hospital forms; no data were
included from open-ended portions of the records to ensure
quality control and to avoid inconsistency. Infant feeding
information was obtained from the initial newborn profile
form, where nurses check either breast, bottle, or mixed feed-
ing. Data from the charts were compared with a report de-
veloped separately by the hospital health educator who was
independently assessing breastfeeding rates during the same

period; no conflict was detected between the two reports. A
total of 1,260 records were included in the present analysis
after excluding 42 records due to insufficient information on
transferred newborns, deceased newborns, or deceased moth-
ers. The University of Arkansas at Pine Bluff Human Sub-
jects Committee approved the project.

Data were double entered for quality control; Windows
2000 Microsoft Excel (Microsoft Corp., Redmond, WA) was
used for data entry and SPSS software (version 10.0 for Win-
dows; SPSS, Inc., Chicago, IL) and Stata software (release
6.0; Stata Corp., College Station, TX) were used in the sta-
tistical analysis. Descriptive statistics used included unpaired
Student’s t test with statistical significance determined at P �
0.05 to compare characteristics of mothers who chose to
breastfeed and mothers who chose to bottle-feed or mixed-
feed their newborns. Unconditional logistic regression with
maximum-likelihood estimate of parameter values was used
to assess the risk for bottle-feeding versus breastfeeding, with
a significance level of P � 0.05 as the criterion for retaining
variables for multivariate models. Adjusted odds ratios and
95% confidence intervals for each variable were estimated
from the logistic regression coefficients.

Results
Seventy percent of the mothers resided in Jefferson

County, the largest semiurban county in the region. The study
population was 58.6% black and 38.6% white, with 2.8%
reporting “other” ethnic background or with the variable miss-
ing. Sixty-one percent had less than a high school education,
and 44.4% were married. The age range was 18 to 45 years of
age, with 22.4% of mothers being younger than 20 years of
age. Two-thirds of the mothers reported having participated
in the WIC program during their pregnancy, and 12% had
attended childbirth education classes. Data on household in-
come were not available, but the fact that two-thirds of moth-
ers were WIC participants indicates the generally low-income
nature of the population. Two hundred twenty-six mothers
(18%) reported exclusively breastfeeding their newborns dur-
ing their stay at JRMC, whereas 79% bottle-fed their infants
exclusively, and 3% reported mixed feeding during their hos-
pital stay. In this analysis, we have included the mixed-feed-
ing group with bottle-feeding, because the proportion was
small and mixed feeding during the first week interferes with
establishing good breastfeeding performance.14,16,22

Table 1 shows univariate odds ratios for sociodemo-
graphic variables in relation to risk of noninitiation of breast-
feeding. Black mothers were 5.2 times as likely to bottle-feed
their infants as white mothers. The mother’s education was
also a significant factor associated with feeding choice, with
mothers who had more than a high-school education more
than twice as likely to breastfeed their infants. Age was sys-
tematically related to choice of feeding method, with the
youngest mothers significantly more likely to choose bottle-
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feeding. Mothers participating in the WIC program were more
likely than non-WIC participants to choose bottle-feeding, a
finding that disappeared in subsequent multivariate analyses.
The incidence of bottle-feeding was 5 times higher for un-
married mothers than married mothers. Birth class attendees
were more likely to breastfeed than other mothers (odds ratio,
0.2; 95% confidence interval, 0.2–0.3). Gravidity, parity, and
hospital and health care provider variables including method
of delivery, type of anesthesia, rooming-in, and physician
specialty were not associated with feeding choices. Mothers
who chose to breastfeed had gained slightly more weight
during pregnancy and had significantly higher hemoglobin
values; their infants had slightly higher birthweight and better
1-minute Apgar scores. These variables, however, were not
significant predictors for breastfeeding choice in multivariate
analyses. The mean time of hospital stay was not different
between feeding groups (2.2 � 1 d), nor were any factors in
the maternal medical history or infant health.

Maternal postpartum behavior indicated commitment and

determination to breastfeed among those mothers who had
made the choice to do so. Eighty-four percent of the breast-
feeding mothers reported putting the infant to the breast within
the first hour after delivery. Mothers who breast-fed their
babies reported an average of 5.1 � 1.7 attempts per day to
breastfeed their babies after delivery. Moreover, the length of
each attempt tended to be long (21.2 � 6.6 minutes). Nipple
soreness was reported by 3.5% of the mothers who breast-fed
their babies.

Table 2 presents the multivariate model that includes all
the significant factors related to breastfeeding versus bottle-
feeding, adjusted for the mother’s age. Only ethnic identifi-
cation, education, marital status, and attendance at birth
classes remain significant when controlled for other variables.
The influence of ethnic background was considerably atten-
uated in the multivariate model compared with univariate
results (black mothers were 2.6 times more likely to bottle-
feed than white mothers). The association of WIC participa-
tion with bottle-feeding disappeared in the controlled models.

Discussion
Perinatal health status indicators are poor in Arkansas

compared with the nation. Infant mortality in 1997 was 8.7
per 1,000 live births compared with 7.2 per 1,000 nationally;
the low birth weight rate was 8.4% compared with 7.6% for
the United States (http://healthyarkansas.com/stats/mchrpt%
201997/MCH103.HTM#S2, http://healthyarkansas.com/stats/
mchrpt%201997/MCH205.HTM#S2). Although both rates
have declined recently, the proportional discrepancy between
blacks and whites has remained largely unchanged. The low
birth weight rate for white mothers was 6.5% in 1998 and
13% for black mothers.2

Breastfeeding initiation rates in Arkansas also lag behind
the national average and no doubt contribute to some extent
to poor infant health. The southeast portion of the state is

Table 1. Breastfeeding initiation (percent of mothers)
by maternal characteristicsa

Percent
breastfeeding

Univariate odds
ratio (95%

confidence interval)

Ethnicity

White 32 1 Reference

Blackb 8 5.2 (3.8–7.2)

Education

�12 yr 26 1 Reference

�12 yrb 13 2.3 (1.7–3.1)

Marital status

Not marriedb 8 1 Reference

Married 30 0.19 (0.14–0.27)

WIC participation

No 32 1 Reference

Yesb 11 3.8 (2.8–5.1)

Place of residence

Jefferson Countyb 16 1 Reference

Other 24 1.7 (1.2–2.3)

Age (yr)

�20b 9 3.1 (1.6–5.8)

20–24 16 1.6 (0.9–2.8)

25–29 27 0.8 (0.5–1.4)

30–34 21 1.1 (0.6–2.1)

�35 23 1 Reference

Birth class attendance

Nob 14 1 Reference

Yes 42 0.2 (0.2–0.3)

aWIC, Supplemental Food Program For Women, Infants, and Children.

bSignificant predictors for not breastfeeding, P � 0.05.

Table 2. Multivariate model predicting likelihood of
bottle-feedinga

Predictor variable OR (95% CI)

Place of residence urban
(Jefferson County)

1.1 (0.7–1.6)

Mother’s age (yr) 0.99 (0.96–1.03)

Black 2.6 (1.7–4.0)b

WIC participation 1.2 (0.8–1.8)

�12 yr of education 1.6 (1.1–2.3)c

Childbirth education class 0.4 (0.3–0.7)b

Unmarried 0.4 (0.2–0.6)b

aOR, odds ratio; CI, confidence interval; WIC, Supplemental Food Program
For Women, Infants, and Children.

bP � 0.001.

cP � 0.05.
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particularly at risk because of a high proportion of families
living in poverty and a relatively high proportion of blacks in
the population, for whom perinatal health indicators are uni-
formly poorer than for white women.21 We found a low rate
of breastfeeding initiation (18%) at the only major hospital in
this region in the current study. These results are a bit higher
than those previously reported within the WIC population
(12% outside the Mississippi Delta area and 7% within the
Delta area in the mid-1990s) but well below rates reported for
northwest Arkansas and the state as a whole.18,19

We found the disparity in the decision to breastfeed be-
tween blacks and whites to be particularly extreme; black
mothers were 2.5 times more likely to bottle-feed than white
mothers, controlling for education, age, childbirth education,
and other relevant variables. One cannot but speculate that an
improvement in breastfeeding practices among black moth-
ers, particularly among the poor, would contribute to narrow-
ing the disparity in infant mortality between the racial groups.
Nevertheless, 8% of black mothers and 32% of white women
in our study did choose to breastfeed; on average they were
older, more educated, more likely to be married, and more
likely to have attended childbirth classes than other mothers.
Other investigators14,17,23–27 have reported similar findings,
and these effects seem to hold in this population even though
the breastfeeding rates are low.

We found no particular effects on infant feeding deci-
sions of maternal or infant health/medical history variables,
of variation in hospital experience, physician specialty, or
WIC participation when sociodemographic variables were
controlled. It is possible that the fact that our study popula-
tion, drawn from one hospital, simply minimizes variation in
some of these factors. Perinatal health care providers and
WIC program staff in this area would seem to have tremen-
dous opportunities to influence and support breastfeeding in
this population, and it appears that at least to the extent that
these data can allow us to ascertain, there is little effect of
either.

There are several limitations to this study, including lack
of longitudinal follow-up and lack of information not avail-
able in the medical record. Barriers to breastfeeding cannot
be assessed from the present information; however, we are
following with qualitative research designed to explore atti-
tudes, perceptions, and knowledge about infant feeding prac-
tices in this population before design of a targeted interven-
tion program. It is clear that the lack of association of
decisions to breastfeed with WIC participation and with health
care provider behavior, together with work in other popula-
tions establishing the efficacy of breastfeeding promotion
through these routes, indicates major opportunities for these
providers of care and services to influence breastfeeding rates.
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Children have never been very good at listening to their
elders, but they have never failed to imitate them.

––James Baldwin
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