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Background: Research has shown that both breastfeeding and delaying the
introduction of solids or liquids other than breast milk protect against obesity
later in early childhood. Objectives: To compare whether breastfeeding mothers
adhere to more of the American Academy of Pediatrics (AAP) feeding recom-
mendations for infants. Method: This longitudinal study compared the breast-
feeding knowledge, intentions and practices as well as complementary feeding
choices of 163 ethnically diverse, primiparous women over the first 18 months
of motherhood. Results: Although almost all women (98%) knew about the
health benefits of breastfeeding and intended to breastfeed (98%), only 85% ini-
tiated and 51% continued beyond 4 weeks. Breastfeeding for longer durations
was associated with better feeding choices. Mothers who breastfed for more
weeks were more likely to adhere to AAP guidelines on feeding infants liquids
other than breast milk at 4, 6 and 12 months, and introducing solids, liquids
other than breast milk and other complementary foods at later ages. Further-
more, mothers who breastfed for less than 1 month were more likely to intro-
duce solids by 2 months in comparison to mothers who breastfed for 1 month
or more (OR = 3.22). Conclusion: Knowledge and intentions do not explain
breastfeeding initiation or continuation. However, when women committed to
more weeks of breastfeeding, especially more than 4 weeks, they made better
nutrition choices for their infants.

Keywords: breastfeeding; complementary feeding; infant nutrition; breast milk

Background

Numerous studies have found breastfeeding to be protective against infant and child
obesity (Harder, Bergmann, Kallischnigg, & Plagemann, 2005; Huh, Rifas-Shiman,
Taveras, Oken, & Gillman, 2011). Research investigating this connection has
explored such things as the passive and long-lasting active immunity provided by
breast milk (Hanson, 1998, 2004) as well as the molecular composition of breast milk
and beneficial biofactors (Hamosh, 2001). Knowledge of such benefits has been
shown to help form positive attitudes towards breastfeeding and predicts higher rates
of initiation among low-income, first-time mothers (Persad, 2008; Shaker, 2004).
Although knowledge of the benefits of breastfeeding is important, research suggests
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that it alone is not sufficient to ensure breastfeeding initiation and continuation
(Chezem, Friesen, & Boettcher, 2006; Kronborg & Væth, 2004).

Another possible protective benefit of breastfeeding against later obesity might be
derived from mothers’ commitment to breastfeeding and the subsequent nutritional
choices they make when introducing complementary fluids and solids to infants. In
general, little is known about the formation of early feeding practices, although retro-
spective studies suggest a relationship between early eating habits and those formed
during childhood (Skinner, Carruth, Bounds, Ziegler, & Reidy, 2002). Thus, ques-
tions remain as to how feeding habits are established from first consumption of fluid
(i.e. breast milk, formula) through the introduction of solids – particularly for
low-income, non-white children who are most at risk of developing obesity (Kuma-
nyika, 2006).

This study explores new mothers’ attitudes, beliefs and intentions to breastfeed,
actual breastfeeding practices and the association between the duration of breastfeed-
ing and adherence to paediatric nutrition recommendations for the first year (American
Academy of Pediatrics, 2009) to assess the possible benefits of breastfeeding beyond
the nutritional value of the milk itself.

Method

Study population

To investigate the relationship between breastfeeding and early feeding habits,
primiparous mothers from the NICHD-funded Baby Books Project, a study of
the effectiveness of embedding educational information into baby books as a way of
promoting maternal and child health, were recruited for the study. Of the 198 mothers
who completed baseline data collection (prenatal), 167 completed data collection at
the next interview (postnatal) and 163 completed the breastfeeding survey. Reasons
for attrition included fetal demise (4), infant death (1), moving out of the area (2),
inability to contact (11) and no longer being interested (13). Women in their third
trimester of pregnancy were approached by a researcher in the waiting room of obstet-
ric resident continuity clinics in the South, who explained the study and scheduled a
baseline interview for those who were interested (see Reich, Bickman, Saville, &
Alvarez, 2010; Reich, Penner, & Duncan, 2011 for details). Women were low-income
and ethnically diverse. Participation was voluntary and women were paid up to $350
for completing all waves of data collection. See Table 1 for participant details.

Data collection

Participants were interviewed in their homes by trained researchers (blind to experi-
mental condition) during pregnancy and when their infant was 2, 4, 6, 9, 12 and 18
months of age. Interviews typically lasted 45–70 minutes and researchers followed
a structured interview protocol and script. Thus, all women were asked the same
questions, in the same order. With the exception of interviewer illness, the same
interviewer was present for each visit.

During pregnancy, women were asked about their intentions to breastfeed,
knowledge of the health benefits of breast milk and formula (e.g. antibodies, nutri-
tion) and the importance of breastfeeding. At the first visit following the birth of
the child (2 months postpartum), each mother was asked about her breastfeeding
practices (e.g. initiation, duration). For those that reported still breastfeeding,
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questions about breastfeeding were repeated at every wave of data collection until
participants reported no longer breastfeeding.

At every postnatal visit, women were interviewed about their infants’ eating hab-
its over the past week. Questions focused on the introduction of certain foods as well
as the total amount of such foods consumed during the week. Mothers were asked to
estimate serving size and frequency (per day and per week) for various foods in any
metric familiar to them (e.g. half a jar, one spoonful, breast milk bag), which were
then used to calculate the total ounces per week of the following: breast milk,
formula, cow milk, juice, soft drinks, baby food (fruits, vegetables, meat), baby
cereal, finger foods (e.g. cheerios, crackers), foods associated with choking (e.g.
whole grapes, whole nuts, hotdogs, popcorn), meat, honey and fresh fruits and
vegetables. All study materials and procedures were approved by two university
Institutional Review Boards.

Analytic plan

From the pool of 167 women, 163 mothers completed the breastfeeding practices
interview, which was used to create two key predictor variables: (1) the number of
weeks each mother breastfed and (2) three breastfeeding categories: mothers that
did not ever breastfeed, mothers that breastfed for less than one month, and mothers

Table 1. Participant characteristics.

All mothers
Did not
breastfeed
(n = 55)

Breastfed
< 1 month
(n = 25)

Breastfed
P 1 month
(n = 83)(n = 163)

Race
African-American 97 (60%) 45 (82%) 13 (52%) 39 (47%)
European-American 49 (30%) 7 (13%) 9 (36%) 33 (40%)
Other 17 (10%) 3 (5%) 3 (12%) 11 (13%)

Ethnicity
Hispanic/Latina 13 (8%) 1 (2%) 2 (8%) 10 (12%)

Income
Less than $8,000 23 (14%) 9 (16%) 2 (8%) 12 (15%)
$8000–$12,000 20 (12%) 7 (13%) 3 (12%) 10 (12%)
$12,001–$16,000 11 (7%) 6 (11%) 0 (0%) 5 (6%)
$16,001–$21,000 11 (7%) 3 (5%) 2 (8%) 6 (7%)
$21,001–$26,000 11 (7%) 2 (4%) 3 (12%) 6 (7%)
$26,001–$30,000 3 (2%) 1 (2%) 0 (0%) 2 (2%)
$30,001–$40,000 8 (5%) 0 (0%) 3 (12%) 5 (6%)
$40,001–$50,000 4 (2%) 0 (0%) 0 (0%) 4 (5%)
Over $50,000 11 (7%) 1 (2%) 2 (8%) 8 (10%)
Refused to answer 61 (37%) 26 (47%) 10 (40%) 25 (30%)

Education
Some high school 38 (23%) 18 (33%) 8 (32%) 12 (14.5%)
Completed high school or GED 51 (31%) 20 (36%) 7 (28%) 24 (29%)
Some college, but no degree 49 (30%) 13 (24%) 7 (28%) 29 (35%)
Associate degree 11 (7%) 4 (7%) 1 (4%) 6 (7%)
Bachelor’s degree or higher 14 (9%) 0 (0%) 2 (8%) 12 (14.5%)

Public assistance
Received financial assistance 98 (60%) 38 (69%) 13 (52%) 47 (57%)

Maternal age
Maternal age 23.23 21.85 23.43 24.09

(SD = 4.66) (SD = 3.31) (SD = 4.05) (SD = 5.37)
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that breastfed for one month or more. The second group, less than one month, was
created because some (n = 25) women initiated breastfeeding but only for a few
days or weeks. To assess any differences between the nutritional practices based on
grouping or duration of breastfeeding, data about infant nutrition collected at each
wave were used to test differences in food introduction and serving sizes in refer-
ence to the American Academy of Pediatrics’ (AAP) recommendations (American
Academy of Pediatrics, 2009).

Logistic regressions were used to identify predictors of breastfeeding as well
as to assess whether specific liquids and foods had been introduced by each wave
(2, 4, 6, 9, 12 and 18 months). Dichotomised dependent variables included juice,
solid foods (e.g. baby food, cereal) and fresh fruits and vegetables throughout the
infants’ first year. To control for participant differences, maternal age at birth,
income, education, race, receipt of Women Infants and Children (WIC) and food
stamp benefits were included as covariates in the model. No difference in breast-
feeding or nutrition practices existed between women who received educational
books or not; however, a study variable was included as an additional control.

Using a general linear model, regressions were run with the same covariates to
determine the percentage of adherence to AAP recommended feeding strategies at
each wave over the first year (O.C. American Academy of Pediatrics, 2010). These
included whether the mother refrained from giving inappropriate solids and liquids
at each age and whether she gave the appropriate amount of fresh fruits and vegeta-
bles upon reaching the recommended age for introduction (see Table 2). Together,
the key dependent variable was percentage of AAP recommended feeding
behaviours adhered to at 2, 4, 6, 9 and 12 months. Additionally, breastfeeding

Table 2. Variables used to calculate AAP adherence.

Wave Refrain from … Give …

2 months Cow’s milk –
Solids (incl. cereal, finger foods, baby
foods, fruits, vegetables)
Choking hazards
Sugary drinks (incl. juice)

4 months Cow’s milk –
Finger foods
Fruits
Vegetables
Choking hazards
Sugary drinks (incl. juice)

6 months Cow’s milk 2 oz or more of fruit
Choking hazards 2 oz or more of vegetables
More than 6 oz of juice 4 oz or more of fruits/veg

9 months Cow’s milk 2 oz or more of fruit
Choking hazards 2 oz or more of vegetables
More than 6 oz of juice 4 oz or more of fruits/veg

12 months 4 oz or more of fruitChoking hazards
4 oz or more of vegetablesMore than 6 oz of juice
8 oz or more of fruits/veg

18 months 4 oz or more of fruit
4 oz or more of vegetables

Choking hazards

8 oz or more of fruits/veg
More than 6 oz of juice
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duration was used to predict the age at which a liquid (e.g. juice, soda) or solid (e.
g. cereal, finger foods) was first introduced to the child.

Results

During pregnancy almost all women believed that breastfeeding was more nutritious
than formula (98%), and that breastfeeding was more effective than formula in pre-
venting their baby from getting sick (94%). Overall, 97% of mothers reported that
breastfeeding was somewhat to very important, and 98.5% stated that it was some-
what to very important for them that their baby be breastfed.

Despite this knowledge, the initial postnatal interview found 138 (85%) of the
163 mothers had ever breastfed, while 83 women (51%) breastfed their infant for at
least one month and only 29 mothers (17%) breastfed for 6 months or longer. On
average, mothers breastfed for only 11.4 weeks (SD = 16.3). In exploring whether
any demographic characteristics predicted breastfeeding, we found that mothers with
higher educational attainment breastfeed for more weeks (b = 0.405, p < 0.01) and
that African-American mothers breastfeed for fewer weeks than Caucasian mothers
(b = –0.293, p < 0.01). Table 3 provides details about reasons women reported for
discontinuing breastfeeding.

Does breastfeeding predict healthier feeding practices?

In general, women who breastfed for more weeks were more likely to adhere to
AAP guidelines on sugary drinks such as juice or sodas for the first year, either by
not introducing such drinks or by feeding appropriate amounts once introduction
was allowed, and followed a higher percentage of AAP nutrition guidelines at 4

Table 3. Reason for discontinuing breastfeeding (note: able to select more than one
reason).

Maternal reasons Frequency

Sore nipples 21
Started taking medication 9
Too tired/fatigued 8
You got sick 4
Never really wanted to 3

Difficulties with breastfeeding
Not enough milk 43
Baby not latching on properly 25
Baby not interested 24
Baby not gaining weight 5
Baby biting 5
Baby got sick 2

Time constraints
Too hard with your schedule time 22
Went back to work 7

Lack of support
Partner wanted you to stop 1
Family/friend wanted you to stop 1

Journal of Reproductive and Infant Psychology 5
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months (see Table 4). These findings amount to a 3–8% increase in adherence for
each additional week of breastfeeding. Additionally, women who breastfed
longer tended to delay complementary feeding in general (sugary drinks (β = 0.342,
p < 0.01) and solids (β = 0.244, p < 0.001)).

Comparing mothers across the three breastfeeding duration groups revealed that
mothers who breastfed for 1 month or more were more likely to follow a higher
percentage of AAP feeding guidelines at 6 months compared to mothers who did
not breastfeed at all (b = 0.241, p < 0.05), and were more likely to refrain from
feeding solids at 2 months compared to mothers who breastfed only a little (i.e. less
than a month) (OR = 3.22, p < 0.05). Additionally, mothers who did not breastfeed
at all were less likely to feed appropriate amounts of fruits and vegetables compared
to mothers who breastfed a little (OR = 0.33, p < 0.05), who in turn were less
likely to feed appropriate amounts of fruits and vegetables when compared to
mothers who breastfed for 1 month or more (OR = 0.23, p < 0.05) (see Table 5).

In considering the impact of participant characteristics, African-American
mothers were less likely to follow AAP recommendations by not refraining
from feeding solids at 2 months (OR = 0.37, p < 0.05) and juice at 4 months (OR
= 0.40, p < 0.05), not giving the appropriate amount of juice at 6 (OR = –0.18, p <
0.05), 9 (OR = 0.36, p < 0.05), 12 (OR = 0.16, p < 0.01) and 18 months (OR =
0.27, p < 0.05) and feeding fewer fruits and vegetables at 9 (OR = 0.25, p < 0.05)
and 12 months (OR = 0.30, p < 0.05).

Discussion

Although new mothers were knowledgeable about the benefits of breastfeeding,
only half of participants breastfed for one month or more and even fewer breastfed

Table 4. AAP adherence by weeks of breastfeeding.

Refrained from
sugary drinks

Appropriate
amounts of
sugary drinks

Refrained from
giving fruits and

vegetables

Refrained from
giving choking

hazards

Percentage
of AAP
guidelines
followed

4 months B = 0.074⁄⁄ No amount is
appropriate

B = 0.058⁄⁄ – b = 0.220⁄

6 months B = 0.060⁄⁄ B = 0.015 NA B = 0.039 b = 0.108
12 months B = 0.00 B = 0.031⁄ NA b = 0.147
18 months B = 0.072⁄ B = 0.000 NA B = 0.034⁄ b = 0.066

⁄p < .05, ⁄⁄p < .01.
–, not enough variability.

Table 5. AAP adherence by breastfeeding group.

Introduced solids
before 4 months

Appropriate amounts of fruits
and vegetables at 9 months

Percent AAP guidelines
at 6 months

None vs. some OR = 0.42 OR = 0.33⁄ b = 0.022
None vs. 1 month OR = 1.49 OR = 0.28⁄ b = 0.241⁄
Some vs. 1 month OR = 3.22⁄ OR = 0.23⁄ b = 0.059

⁄p < .05, ⁄⁄p < .01.
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for the AAP recommended duration (American Academy of Pediatrics, 2009),
showing that prenatal education alone is not enough to promote and sustain breast-
feeding among low-income, ethnically diverse first-time mothers. This finding,
consistent with previous research across other ethnicities and income groups
(Bonuck, Trombley, Freeman, & McKee, 2005; Currò, Lanni, Scipione, Grimaldi,
& Mastroiacovo, 1997), suggests that intervention beyond education is required to
increase the frequency of breastfeeding among US mothers. Our finding that
African-American mothers were less likely, and mothers with higher education were
more likely, to breastfeed for at least one month is also consistent with previous
research (Li, Darling, Maurice, Barker, & Grummer-Strawn, 2005; Mitra, Khoury,
Hinton, & Carothers, 2004).

In looking at the overall differences in feeding behaviours based on the duration
of breastfeeding, mothers who breastfed for more weeks were consistently more
likely to adhere to AAP feeding guidelines on sugary drinks. Previous literature has
found juice to play a significant role in early weight gain as well as the formation
of poor feeding habits later in life (Skinner et al., 2002), particularly among low-
income children (Dennison, Rockwell, & Baker, 1997; Faith, Dennison, Edmunds,
& Stratton, 2006; Ludwig, Peterson, & Gortmaker, 2001). Given these findings,
promoting increased duration of breastfeeding might be one way to reduce infant
consumption of juice.

Similarly, the early introduction of solids has been linked to increased weight
gain during early childhood (Baker, Michaelsen, Rasmussen, & Sørensen, 2004),
and mothers who breastfed for at least one month tended to refrain from the early
introduction of solid foods (e.g. baby food, cereal) when compared to those who
breastfed for less than one month. Additionally, mothers who breastfed for more
weeks tended to introduce complementary solids at later ages. While recent work
has shown that breastfeeding can reduce the risk of obesity when complementary
foods are introduced early (Huh et al., 2011), these data suggest that breastfeeding
itself is associated with preventing early complementary feeding, further reducing
the risk of obesity.

Furthermore, between the ages of 7 and 12 months, fruits and vegetables are
among an infant’s primary source of fibre, assisting not only in proper digestion but
also reducing the protein and caloric density of food. Studies have found an inverse
relationship between the amount of fibre intake and obesity among children, and so
correct timing and age-appropriate amounts of fruits and vegetables may be an addi-
tional way to promote healthier feeding habits and thus protect against childhood
obesity (Pereira & Ludwig, 2001).

Additionally, African-American mothers were less likely to adhere to AAP guide-
lines on when to introduce solids, servings of fruits and vegetables from 9 to 12
months, and sugary drinks from 4 to 18 months. These findings are meaningful, as
within low-income communities, African-American families are the most likely to
have overweight or obese infants (Ogden et al., 2006) and these early differences may
result in magnified health disparities over the life course (Halfon & Hochstein, 2002).

Given that research has shown that the introduction of certain foods (e.g.
vegetables, fruits, juice, soft drinks) have significant effects on early childhood eat-
ing habits and even weight (Cooke et al., 2004; Savage, Fisher, & Birch, 2007;
Skinner et al., 2002), identifying behaviours associated with these choices is impor-
tant. The possibility that the commitment to breastfeeding is associated with better
feeding habits during infancy is particularly interesting.

Journal of Reproductive and Infant Psychology 7
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Limitations and future directions

Our study is not without limitations. First, since only half of the sample breastfed
for at least one month and 17% nursed past the recommended 6 months, we were
unable to assess whether longer breastfeeding duration was associated with even
more positive feeding habits. Also, feeding practices later in toddlerhood were not
recorded. Furthermore, the sample size was limited, reducing statistical power to
identify smaller effects. This study involved only low-income, ethnically diverse,
primiparous women and results may not generalise to other types of mothers
(multiparous, middle-class, or other ethnicities). Furthermore, feeding practices
were measured for the seven days preceding the home visit, rather than the exact
age when foods were introduced. For instance, the data can confirm that a baby
was fed cereal by 2 months but not whether the initial introduction happened
much earlier. Finally, feeding practices were self-reported and thus are subject to
errors in memory and socially desirable effects.

Perhaps more importantly, the relationship between the nature of mothers who
chose to and succeeded in breastfeeding and their subsequent feeding habits was not
entirely clear. For instance, women who are committed to breastfeeding for at least a
month may also be more committed to making healthier feeding choices. Conversely,
women who commit to a month or more of breastfeeding may then feel more obliged
to continue to make healthier feeding choices. Future research should explore
whether the commitment to breastfeed leads to healthier feeding habits or whether
there is some characteristic inherent in mothers whom breastfeed that predisposes
them to make healthier feeding choices. Future studies should also examine
differences in attitudes towards complementary feeding before birth, nutrition advice
received from health care providers, and potential contributors to choices for
non-recommended foods (e.g. juice, sodas).

Conclusions

These findings suggest that there is a clear association between breastfeeding for at
least 4 weeks and better nutritional choices over the infants’ first year, specifically
delaying the introduction of foods, especially those associated with childhood
obesity (Cooke et al., 2004; Savage et al., 2007; Skinner et al., 2002). Thus, there
seems to be additional health benefits to breastfeeding beyond just the nutritional
value of breast milk.
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