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ABSTRACT 

The objective of this pilot study was to compare two different methods of educating prenatal women regarding breast-
feeding. Comparisons were made between traditional and innovative methods to determine which was more effective in 
increasing breastfeeding duration. Over a 32 month period, 197 prenatal women were assigned to either a control (C, n 
= 139) or an experimental (E, n = 51) group. The C group received standard breastfeeding education, while the E 
group received standard education in addition to information about infant hunger cues. Cox Regression and Kaplan- 
Meier analysis were performed. Estimated mean number of weeks for C and E groups to continue breastfeeding was 
14.3 + 17.4 weeks and 18.5 + 17.1 weeks, respectively. At 26 weeks, duration of breastfeeding approached significance 
(chi square = 2.907, df = 1, p = 0.088), indicating probability of continuing to breastfeed was about 28% better for 
those in E group when compared to C group. Duration of breastfeeding may increase when prenatal women are taught 
to identify infant behavior such as hunger cues. 
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1. Introduction 

The American Academy of Pediatrics has recommended 
that the optimal way to feed an infant is to breastfeed for 
the first year of life [1]. Similar recommendations have 
been made by the American Dietetic Association [2] and 
the World Health Organization [3]. In spite of recom-
mendations and supporting evidence proclaimed by 
credible organizations, formula feeding continues to be 
prevalent in the United States. An objective of Healthy 
People 2010 was to increase the proportion of new 
mothers initiating breastfeeding of infants from 64% to 
75% [4]. Additionally, it has been recommended that 
exclusive breastfeeding during early post-partum be in-
creased from 29% (1998) to 50% [4]. Hurley et al., found 
between 2004 and 2006, 67% of mothers participating in 
the Women, Infant and Children Special Supplemental 
Feeding Program (WIC) initiated breastfeeding. Al-
though initiation of breastfeeding approached the nation-
al goal of 75%, the rate at 6 months was 21%, which was 
far below the desired Healthy People 2010 goal [5].  

The WIC Program serves low-income prenatal women 
and their infants, and since August 1985, has spear-
headed breastfeeding promotion campaigns locally and 
nationwide [6]. Some of the responsibilities of the WIC 

program include explaining the benefits of breastfeeding, 
providing informational and educational sessions, and 
provision of breast pumps. 

Exclusive breastfeeding for 6 months or more has been 
linked to many health benefits including lower incidence 
of obesity, diabetes, childhood anemia, and dental prob-
lems. Most studies have looked at health and social ben-
efits of breastfeeding. Overwhelming medical evidence 
related to breastfeeding include a significant decrease in 
pediatric healthcare costs, decreased infant/ child mor-
bidity and mortality, protection against common pediatric 
infections and chronic diseases [3,4,7]. In addition, many 
researchers have looked at duration of breastfeeding 
and/or the physiological benefits of breastfeeding [8-10]. 
However, few if any studies have compared the effec-
tiveness of various teaching techniques to promote dura-
tion of breastfeeding. 

Statistics for WIC reveal that many mothers are initiat- 
ing breastfeeding while in the hospital, but the number 
dwindles off dramatically after the first month of post 
partum. Ross Mother’s Survey [11] reported that 56.8% 
of WIC mothers initiated breastfeeding in the hospital, 
but only 20.1% reported continuation of breastfeeding at 
6 months. Schwartz, et al., concluded that although par-
ticipation in WIC programs helped in-crease initiation of 
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breastfeeding, the advice clients received from WIC did 
not impact duration of breastfeeding [12]. Therefore, it is 
logical to assume that the largest stumbling block to 
breastfeeding with this population is not so much a lack 
of information about the benefits of breastfeeding but 
investigating effective strategies to increase breastfeed-
ing duration. 

2. Review of the Literature 

The 2005 recommendations by the International Lacta-
tion Consultant Association’s Clinical Guidelines for the 
Establishment of Exclusive Breastfeeding has made sug-
gestions to the medical community to “Teach mothers to 
recognize and respond to early infant feeding cues and 
confirm that the baby is being fed at least 8 times in each 
24 hours” [13]. Some of the components discussed were 
watching infant feeding cues such as sucking and hand- 
to-mouth movements. Chiu, Lau, Kuo, and Chung [14] 
conducted a study with 60 second year nursing students, 
to explore avenues as to how they would instruct post 
partum patients on observing baby cues related to hunger 
or satiety. Only 26% (n = 16) of the nurses were able to 
identify hunger cues, among other infant behaviors. 
Since many WIC clients are young mothers with fragile 
support systems available for instructing them about pa-
renting, these findings demonstrated that nurses have 
been insufficiently trained in teaching their clients about 
infant behavior. 

Bonuck, Trombley, Freeman, and McKee [15] com-
pared the difference between the use of standard care or 
prenatal and post natal care with an International Board 
Certified Lactation Consultant (IBCLC) in evaluating 
breastfeeding intensity in 304 participants. Using tele-
phone interviews the randomized, unmasked, controlled 
prospective trial design investigated feeding patterns of 
infants from birth to 12 months. The researchers found 
when compared to the control, the intervention group 
was more likely (p = 0.028) to breastfeed up to 20 weeks 
post-partum. Similarly, Lukac, Riley and Humphry [16] 
used a retrospective chart review to examine IBCLC’s 
effectiveness on increasing duration of breast-feeding 
among new mothers and newborns. The re-searchers 
compared breastfeeding rates at 4 - 6 months for mothers 
in the control and the experimental groups. The experi-
mental group received counseling from an IBCLC while 
the control group received advice from a nutrition-ist 
who was not an IBCLC. Results indicated 53% of moth-
ers seen by the IBCLC were still breastfeeding at 4 - 6 
months, compared to 23% of the control group. Lawler- 
Smith, McIntyre, and Bruce [17] used a 12-month pre- 
and post-intervention patient completed survey to obtain 
data to determine the value of an IBCLC led breastfeed-
ing intervention program on duration of breastfeeding. 

Results indicated that at 24 and 26 weeks postpartum, the 
rates for solely breastfeeding were significantly higher in 
the intervention group (p = 0.015 and p = 0.018, respec-
tively). 

Although numerous studies have suggested a positive 
correlation between IBCLC use and breastfeeding dura- 
tion, few studies have explored the expertise of IBCLC 
along with the efficacy of various teaching strategies 
designed to improve breastfeeding duration. Thus the 
present research was conducted to further examine spe- 
cific strategies designed to increase the duration of breast- 
feeding among low-income women, particularly in a 
federally funded program, Women Infant and Children’s 
Special Supplemental Feeding Program. Previously, in- 
vestigators have included a partner-supported, incentive- 
based program that looked at breastfeeding initiation 
rates along with duration rates [18] or pre- and post-natal 
counseling by trained IBCLC’s [19]. However, to date, 
no research has investigated using different educational 
tools and the involvement of a registered dietitian (RD) 
or an RD with IBCLC’s (RD + IBCLC) role in increas-
ing breastfeeding duration. In order to enable new moth-
ers to continue to breastfeed for a longer duration of time, 
the most effective strategies need to be identified. 

Therefore, this pilot study was conducted to compare 
two different methods of educating prenatal women re- 
garding breastfeeding in consultation with either an RD 
or an RD + IBCLC. Comparisons were made between 
the traditional method (i.e. stating the benefits of breast- 
feeding in consultation with an RD) and a different me- 
thod (i.e. discussing infant feeding cues and behavior 
with an RD + IBCLC) to determine which method was 
more effective in increasing breastfeeding duration, and 
when breastfeeding would cease. The hypothesis of this 
study was that discussing infant feeding cues and beha- 
viors with a RD + IBCLC will increase breastfeeding 
duration of mothers. 

3. Methods 

This research relates to nutrition and wellness in regards 
to nutritional status of populations and practices to in-
crease consumer nutrition knowledge. In particular, this 
manuscript will discuss two types of strategies utilized 
by an RD or an RD + IBCLC in promoting breastfeeding 
duration among low-income WIC mothers. The mission 
of the WIC program is to safeguard the health of low- 
income women, infants, and children up to age five who 
are at nutrition risk by providing nutritious foods to sup-
plement diets, information on healthy eating, and refer-
rals to health care [6]. IBCLC’s are all either Registered 
Nurses or RDs. All WIC RD’s and IBCLC’s attend a 
three day nutrition counseling course that addresses the 
importance of breastfeeding to both the mother and baby.  
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Prior to the start of the research, and after approval by 
the University’s Institutional Committee on Investiga-
tions Involving Human Subjects, 200 prenatal women 
(18 years and older) at a Midwestern WIC clinic who 
met the federal guidelines volunteered to participate. To 
be qualified into the WIC program, participants must 
have a household income of less than 185% of the feder-
ally determined poverty level and should have some nu-
tritional risk criteria [6]. Upon admittance into the WIC 
program, clients were certified by an RD. After approval 
of the client’s signed consent each participant was as-
signed to either a control group (C) under the supervision 
of an RD or an experimental (E) group depending on 
availability of the RD + IBCLC. The C group received 
the standard education related to the benefits of breast-
feeding through brochures entitled “20 Great Reasons to 
Breastfeed” and “Is Breastfeeding Right for Me?” This 
information was provided to them by an RD. The E 
group received the standard education similar to the con-
trol group along with information related to infant feed-
ing cues and behaviors. The E group also received a flyer 
describing infant feeding cues, “How to Tell if Your Ba-
by is Hungry”, a hand out describing an infant’s second 
night at home and a tear off handout entitled “Breast-
feeding: A Special Relationship” that described and dis-
cussed how to hold a baby for feedings and latching. Un-
like the control group, this information was provided to 
participants through the RD + IBCLC. 

As a mandate to the WIC program, all certified pre- 
natal clients had to visit a registered dietitian at least 
twice prior to their delivery. Although both groups vi-
sited the RD twice, subjects in the E group had an addi-
tional one-time 30 minute visit with a RD + IBCLC to 
discuss in-depth topics such as normal infant behaviors, 
infant feeding cues and behavioral patterns of an infant. 
During this time, participants were also given an oppor-
tunity to ask any questions or report any concerns they 
had regarding breastfeeding and infant feeding cues. 

After post-partum, the C and E groups returned to the 
WIC clinic to be recertified, where their records were 
updated and breastfeeding data was collected. Informa-
tion regarding breastfeeding duration was collected at 
three month intervals, and comparisons were made be-
tween the groups. Data was collected by means of WIC 
postpartum certification. At the first visit of the post- 
partum mother to WIC clinic for recertification, she was 
certified either as breastfeeding or non-breastfeeding.  
In addition, since WIC is a federally funded program one 
of the requirements is to gather a record of breastfeeding 
status (i.e. initiation of breastfeeding, duration of breast-
feeding, rational for ceasing breastfeeding, and if breast-
feeding was supple-mented with infant formula). 

A Cox proportional-hazards regression analyzed the 

influence of standard education with an RD and infant 
feeding cues with RD + IBCLC on breastfeeding dura- 
tion. The data was also analyzed using the Mann-Whit- 
ney test and Kaplan-Meier procedure. The Cox Regres- 
sion analysis and the Kaplan-Meier were used because 
they are suited for situations when duration is of interest 
but not all cases have reached conclusion. These statistics 
are preferred in medical research in judging the efficacy 
of a treatment in situations where cases would otherwise 
be deleted because of missing outcome data, such as or- 
dinary least squares regression [20] In the current study, 
participants could be breastfeeding longer than the col- 
lection of breastfeeding data (24 months or 52 weeks). 

4. Results 

The research was over a 32 month period. Breastfeeding 
data for each participant was collected for 24 months. 
Since there was variability among participants as to the 
time of gestation and when they were certified into WIC, 
data collection began in October 2002 and ended in June 
2005. The objective of this was to include participants 
who continued to breastfeed until they were no longer 
eligible for WIC. 

From a pool of 200 participants, 190 pre- and post- 
partum mothers successfully completed the research (C = 
139, E = 51). The sample in the E group was smaller be- 
cause it was based on the work schedule of the RD + 
IBCLC and her other commitments. As observed in Ta-
ble 1, majority of the participants were between 18 - 23 
years of age and were predominately Caucasians. The 
two groups were very similar in age and ethnicity. The 
demographical information is gathered when a person 
applies for the WIC program during the initial applica-
tions process. Criteria into WIC are based on financial 
eligibility (all participants income was ≤180% of the 
federally mandated poverty line), and the application is 
processed by a clerical staff in the WIC program, not by 
an RD or RD + IBCLC. In reference to ethnicity, the po- 
pulation is a mid-western, mid-sized heterogeneous mix- 
ture of predominantly Caucasians (83.7%), followed by 
African-Americans (11.9%), then Hispanics (6.4%). 
 

Table 1. Participants demographic information (n = 190). 

Characteristics Description Number 

Age (years) 

18 - 23 92 

24 - 29 66 

≥30 32 

Ethnicity 

Caucasian/White 85 

African American 49 

Asian/Pacific Islander 0 

Hispanic/Latino 56 

Other 0 
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Since the purpose of the research was to investigate if 
there was a difference in the duration of breastfeeding 
and when breastfeeding ceased in the C and E groups, a 
Cox Regression and a Kaplan-Meier analysis were per-
formed. These analyses were used to predict a trend that 
might occur for data that does not have a definitive end 
or outcome, also known as censored data. In this case, 
participants may be breastfeeding longer than one year 
(52 weeks) when they would no longer be eligible for 
WIC. The records however would only reflect that the 
participant had not stopped breastfeeding as of 52 weeks, 
and the total number of weeks the client may have 
breastfed beyond that time would be unknown. 

A Cox Regression analysis of the 190 participants at 
the end of 52 weeks using standard education and infant 
feeding cues as a predicator of duration of breastfeeding 
was found not to be statistically significant (χ2 = 1.548, 
df = 1, p = 0.213). As such, the Kaplan-Meier test was 
performed to examine potential trends that may be oc-
curring between the C and E groups. Figure 1, shows 
there appears to be some separation between the two 
groups up to 30 weeks with the E group having a strong-
er probability of continuing breastfeeding behaviors. As 
shown in Table 2, estimated mean number of weeks for 
the C and E groups appears to be 14.3 ± 17.4 and 18.5 ± 
17.1 weeks respectively. 

Since the separation between the C and E groups oc-
curred at 30 weeks, further analysis was conducted to 
identify if there was any variation at 6 months (i.e. at 26  
 

 

Figure 1. Potential trends in breastfeeding duration be-
tween C and E groups -52 weeks. 
 
Table 2. Estimated mean (± SD) number of week’s par tici-
pants continued breast feeding. 

Group 26 weeks 52 weeks 

Control (C) 10.6 ± 10.6 14.3 ± 17.4 

Experimental (E) 14.1 ± 10.4 18.5 ± 17.1 

weeks). Cox regression analysis of the 190 participants at 
26 weeks using standard education along with infant 
feeding cues as a predicator of duration of breastfeeding 
approached significance (χ2 = 2.907, df = 1, p = 0.088). 
The estimated treatment mean was 268 indicating a 27% 
improvement in the probability of continuing to breast-
feed. As observed in Figure 2, the Kaplan-Meier test 
shows how the probability of continuing to breastfeed 
varies across the observed period. As shown in Table 2, 
estimated mean number of weeks for the C and E groups 
to continue breastfeeding was 10.6 ± 10.6 and 14.1 ± 
10.4 weeks respectively. 

5. Discussion and Conclusions 

Unlike previously mentioned studies, to the best of the 
investigators’ knowledge, to date, no research has com-
pared two types of strategies utilized by an RD or an 
RD+IBCLC in promoting breastfeeding duration among 
low-income WIC mothers. Therefore, this pilot study 
was conducted to compare between the standard methods 
(education related to the benefits of breastfeeding 
through brochures) with an RD and a different method 
(the standard method along with information related to 
infant feeding cues and behaviors) with an RD + IBCLC. 
The hypothesis of this study was that discussing infant 
feeding cues and behaviors with a RD + IBCLC will in-
crease breastfeeding duration of mothers. 

To reiterate the findings of the current pilot study, 
pregnant women who received information about infant 
feeding cues along with the standard education about 
breastfeeding (E group) tended to breastfeed for a longer 
duration than those who received only the standard edu-
cation (C group). It was also noted that at 52 weeks there 
was no statistical significant difference in breastfeeding 
duration between the two groups. However, when com-
pared to the C group, duration of breastfeeding appro- 
 

 

Figure 2. Potential trends in breastfeeding duration be-
tween C and E groups -26 weeks. 
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ached significance in the E group indicating the potential 
trend to continue to breastfeed after the duration of the 
study was 27% overall better for the E group. Although 
the study demonstrated duration of breastfeeding in-
creased when infant feeding cues and behaviors with an 
RD + IBCLC was utilized, it was not statistically signif-
icant between the E and C groups. Statistical power was 
not observed in the E group due to the small sample size. 

This research is unique in that it addressed different 
types of teaching methods, specifically the influence of 
infant feeding cues on duration of breastfeeding and in-
volvement of RD + IBCLC. Previous researchers have 
looked at various benefits of breastfeeding to the mother 
and infant including the physiological benefits of breast-
feeding and breast milk [21,22] and the negative impact 
of maternal employment and family support [23,24]. Un-
like other studies, in this research, the control and expe-
rimental groups were of similar socio-economic status 
and geographical location. The population was a hetero-
geneous mixture of Caucasian, African-Americans, and 
Hispanics, and as such, results could be generalized. 
During the entire study period, clients were seen, coun-
seled, and received breastfeeding education from the 
same RD and RD + IBCLC from one WIC clinic. 

This research was limited to WIC participants from 
one county, and as such, results may vary within other 
areas. A possible interfering factor was the availability of 
infant formula at the WIC office and hospitals where the 
babies were delivered. Numerous researchers have dem-
onstrated the interference of infant formula supplemental 
feedings with the duration of breastfeeding. Howard et 
al., [25] conducted a randomized clinical trial demon-
strating the negative effects of not only supplemental 
feedings, but pacifier use as a hindrance to breastfeeding. 
Similarly Chezem et al., [23] found that hospital use of 
formula packs had a negative effect on breastfeeding 
duration, especially among women planning postpartum 
employment. It could be speculated if participants in this 
study had not received formula feeding, they may have 
resorted to breastfeeding. This could have facilitated mo- 
thers to have a better understanding of infant feeding cues, 
thereby possibly increasing duration of breastfeeding. 

Recommendations for future research include: 1) a 
larger sample from different geographical locations; 2) 
equal distribution of control and experimental groups; 3) 
development and comparison of innovative educational 
resources that may increase breastfeeding duration; and 4) 
investigation of maternal, spousal, and extended families 
role in contributing to mother’s duration of breastfeeding 
and understanding of infant feeding cues. This pilot study 
demonstrates the possible efficacy of utilizing different 
strategies with an RD + IBCLC to identify infant feeding 
to increase breastfeeding duration. Therefore, there may 

be a benefit of such strategies as a component of WIC’s 
educational program. 
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