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Abstract

Increasing prevalence of childhood obesity/overweight is a worldwide con-
cern with the risk of adult obesity. Prevention means identifying causes and
evidence-based strategies. The purpose was to determine the impact of in-
fant feeding method (breastfed, formula-fed, and mixed-fed) of children 0-6
months of age on childhood obesity/overweight levels determined by BMI at
2-4 years. Participants were 45 males and females with medical records on in-
fant feeding method and height and weight scores. Medical records data (ages
2-4) were collected and recorded on a code sheet. BMI scores were calculat-
ed using the CDC’s BMI percentile rankings/categories. Descriptive statistics
indicated formula-fed infants had > BMI% in the overweight/obese category
(2.2-8.95%) than mixed-fed infants (2.2-6.7%), and breastfed infants had the
lowest BMI (0.0-2.2%). The results of the Kruskal-Wallis test were not sig-
nificant (p < 0.05) for differences in obesity/overweight levels at three ages by
infant feeding method. Research with a large randomized sample is recom-
mended.

child health; obesity; overweight; infant care; breastfeeding

Barbara Lorraine Michiels Hernandez is a professor and graduate coordinator for the Health
and Kinesiology Department at Lamar University. Ismatara Reena is an instructor for the Health
and Kinesiology Department at Lamar University. George Strickland is an associate professor
in the Health and Kinesiology Department at Lamar University. Connie Ruiz is an associate
professor in the Family and Consumer Sciences Department at Lamar University. Please send
author correspondence to Barbara.Hernandez@lamar.edu.



Hernandez, Reena, Strickland, Ruiz

Introduction

Breastfeeding has been practiced since the beginning of mankind and
is defined as the feeding of an infant or young child from a women’s breast
(World Health Organization [WHO], 2010; Women, Infants, and Children
[WIC], 2010). Breast milk is the recommended diet for all infants, and it has
immunological, nutritional, social, maternal, economical, and environmental
benefits (American Academy of Pediatrics, 2005; American Dietetic Associa-
tion, 2001; Breastfeeding Basic, 2011; California Department of Public Health,
2009; Centers for Disease Control and Prevention [CDC], 2010; Hoddinott,
Tappin, & Wright, 2008; U.S. Department of Health and Human Services [US-
DHHS], 2010; WHO, 2010). Data from 2011 indicate that only 39% of 0- to
5-month-olds in low-income countries are exclusively breastfed (United Na-
tions Children’s Fund [UNICEF], 2014). In 2010, the breastfeeding initiation
rate in the United States was 73.2%; rates have fluctuated throughout the 20th
century and reached an all-time low of 24% in 1971 (CDC, 2010; WIC, 2010;
WHO, 2010).

Feeding of infants is classified into three categories. Exclusive breastfeed-
ing is when the infant only receives breast milk without additional food or
drink, not even water (UNICEF, 2010; WHO, 2010). Exclusive formula feeding
is the feeding of an infant or a young child with only prepared formula rather
than breast milk. Mixed feeding is the feeding of an infant with both breast
milk and other foods or liquids such as prepared formula (Engebretsen, Shan-
muga, Sommerfelt, Tumwine, & Tylleskar, 2010).

Literature Review

Over the past 30 years, the frequency of overweight children, defined as
body mass index (BMI) greater than the 85th percentile for age and gender,
has tripled worldwide (Thibault & Rolland-Cachera, 2003). Data from the In-
ternational Obesity Task Force indicated that 22 million of the world’s children
under 5 years of age are overweight or obese (Deitel, 2002). The prevalence of
overweight preschool-aged children in the United States is of epidemic propor-
tions (Goodell, Wakefield, & Ferris, 2009; Ogden, Carroll, Curtin, Lamb, & Fle-
gal, 2010). Overweight children are at increased risk of becoming overweight
adults (CDC, 2010, 2011; Horta, Bahl, Martines, & Victora, 2007; Parikh et
al., 2009). In several meta-analyses and epidemiologic studies worldwide, an
association was found between breastfeeding and reduced risk of childhood
obesity (Arenz, Ruckerl, Koletzko, & von Kriez, 2004; Harder, Bergmann, Kal-
lischnigg, & Plagemann, 2007; Michels et al., 2007; Stuebe, 2009).

Feeding Choice

Advantages of exclusive and extended breastfeeding are well documented
(American Academy of Pediatrics, 2005; Barnes, Cox, Doyle, & Reed, 2010).



The Impact of Infant Feeding Method

Breastfeeding seems to benefit premature infants in all aspects of growth (Berg-
er, Weintraub, Dollberg, Kopolovitz, & Mandel, 2009). Exclusive breastfeeding
for the first 6 months for all infants may save as many as 1.5 million children
each year by preventing death from diarrheal disease (Robert, Carnahan, &
Gakidue, 2013; Save the Children, 2010; WHO, 2010). Increasing prevalence of
childhood obesity is a worldwide concern (Goodell et al., 2009; WHO, 2010).
The problem is that breastfeeding rates are low, especially in developed coun-
tries, and breastfeeding may help prevent childhood obesity. Formula feeding
has become popular and easier to administer.

Research shows that exclusive breastfeeding is associated with rural resi-
dence, nonsmoking and nonworking mothers, multiparous mothers, term in-
fants, mothers with spousal support, positive attitudes of family members, and
support of health care professionals (Breastfeeding Basic, 2010; Dabritz, Hin-
ton, & Babb, 2009; Haughton, Gregorio, & Perez-Escamilla, 2010; Tan, 2011;
USDHHS, 2010). Maternal education, age, social class, religion, and ethnicity
seem to influence breastfeeding prevalence (Bolton, Chow, Benton, & Olson,
2009; CDC, 2010).

The CDC (2010) and the position papers by the American Dietetic Asso-
ciation (2001) claim that potential barriers to breastfeeding are embarrassment
in public places, a short maternity leave for mothers working outside the home,
inflexible working hours, lack of paid breastfeeding time or breast pumping
breaks, and aggressive marketing of human milk substitutes.

Recent research has shown that formula-fed infants grew faster, did not
learn to self-regulate their energy intake, and had higher cholesterol and plas-
ma insulin concentrations than breastfed infants. The faster growth of infant
was associated with the development of childhood obesity (Breastfeeding Ba-
sic, 2011; Dubois & Girard, 2006; Li, Fein, & Grummer-Strawn, 2010; Reilly et
al., 2005). Mixed-fed infants seem to have higher risks of diarrhea than exclu-
sively breastfed infants (Engebretsen et al., 2010).

Body Mass Index (BMI)

Body mass index (BMI) is a reliable indicator of body fatness from most
children and teens (CDC, 2011) and is an obesity indicator. BMI does not mea-
sure body fat directly, but BMI correlates to direct measures of body fat such as
underwater weighing and dual energy x-ray absorptiometry (Mei et al., 2002).
BMI is calculated from a child’s height and weight. BMI is a reliable indicator
of body fatness for most children and teens according to the CDC (2011). For
children at 2, 3, and 4 years of age, obesity is the BMI > 95th percentile, over-
weight is the BMI > 85th percentile and < 95th percentile, normal weight is the
BMI > 5th percentile and < 85th percentile, and underweight is the BMI < 5th
percentile (CDC, 2011).
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Childhood Obesity

Identifying causes and prevention strategies, such as breastfeeding infants,
is an important step in preventing childhood obesity (CDC, 2010; Michels et
al., 2007; USDHHS, 2010). Overweight children are at increased risk of being
overweight adults (CDC, 2010; Horta et al., 2007). The determinants of obesity
among preschool-aged children (0-5 years) are maternal diabetes, maternal
smoking, rapid infant growth, no or short breastfeeding, obesity in infancy,
short sleep duration, < 30 minutes of daily physical activity, consumption of
sugar-sweetened beverages (Monasta et al., 2010). Epidemiological data dem-
onstrate that breastfeeding is strongly correlated with reductions in pediatric
overweight and obesity, LDL cholesterol, blood pressure and related disorders,
type 2 diabetes, and cardiovascular dysfunction (Stolzer, 2011). Fisher, Birch,
Wright, and Picciano (2008) found evidence that breastfeeding through the
first year benefits infant feeding style and the child’s intake of food that extends
past breastfeeding into the toddler phase. Breastfeeding through the first year
of life affects children’s leaner growth status and reduced adiposity. This find-
ing suggests that breastfeeding at 12-13 months may have dietary intake effects
that continue into the second year of a toddler’s life.

The purpose of the investigation was to determine the impact of infant
feeding method (breastfed, formula-fed, and mixed-fed) of children 0-6
months of age on childhood obesity/overweight levels compared to childhood
BMI scores at 2, 3, and 4 years.

Methods

The dependent variable was BMI category (obesity, overweight, normal
weight, and underweight rankings) recorded for each child based on height
and weight scores for BMI percentile rank at ages 2, 3, and 4 for each child
(CDC, 2011). The independent variable was feeding method (exclusive breast-
feeding, exclusive formula-feeding, and mixed feeding) at ages 0-6 months re-
corded for each child.

Participants

Participants were male and female children at least 4 years of age with
medical records on infant feeding method (0-6 months); height and weight
scores recorded at ages 2, 3, and 4 years; and certified birth dates. Data collec-
tion for the population was from a small Texas town in the United States. The
human subjects review permission was obtained from the institutional review
board. Permission was obtained from the pediatrician to access the children’s
recorded scores of feeding method, age, height, and weight from medical re-
cords. Consent was obtained from the parent volunteers, who self-reported
their child’s medical record scores of feeding method, age, height, and weight.
The study was approved by the Lamar University Institutional Review Board.
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The small nonrandomized convenience sample was limited to 45 partici-
pants from one pediatrician’s office and from self-report of parent volunteers,
so the participants may not be representative of all children in Southeast Texas.
More than 50% of the children were of low SES. There was no gender differen-
tiation, and all other factors associated with childhood overweight/obesity re-
flected by BMI categories were not considered in the study. Additional limita-
tions were instrument accuracy, measurement accuracy by medical personnel,
ages 2-4, selection bias, and maturation.

Instrumentation

Instrumentation included measurements recorded on the code form (see
Table 1) from the medical records for participants. Data were collected and re-
corded on height, weight, age, feeding method category (CDC, 2010), and BMI
measurements from the medical records from one pediatrician’s office and
from self-reported medical records documents with scores of children from
the parent volunteers (from their child’s pediatrician’s office) and recorded on
a score sheet for each participant including a case number. Height (inches) and
weight (pounds) scores were measured and previously recorded by medical
personnel with Detecto 439 Mechanical Eye-Level Dual Reading Scale With
a Height Rod (tested with weights traceable and approved by U.S. Bureau of
Standards; Industrial Commercial Scales, n.d.). Feeding method category was
determined by those recorded for 0-6 months as exclusively breastfed, exclu-
sively formula-fed, or mixed-fed using the CDC (2010) categories. Age was
determined by birth dates recorded for 0-6 months and 2, 3, and 4 years. The
BMI measurements recorded were repeated measures at three ages (2, 3, and 4
years). BMI scores were calculated using height and weight scores recorded on
CDC (2011) growth charts. BMI scores of participants were calculated using
the following formula and categorized as determined by the CDC (2011):

Weight (Ib) * 703
[Height (in.)]2
or

Weight (kg)
[Height (m)]2

BMI category ranks (CDC) designated were obese, overweight, normal weight,
or underweight.

The BMI percentile rankings (CDC) were > 95th to < 5th percentile. For
children (2, 3, and 4 years), obesity is the BMI > 95th percentile, overweight
is the BMI > 85th percentile and < 95th percentile, normal weight is the BMI
> 5th percentile and < 85th percentile, and underweight is the BMI < 5th per-
centile.
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Table 1

Code Form
UM EC Height Weight BMI BMI percentile =~ BMI rank
Year 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4
I 3 3475  40.5 405 32 39.5 43 18.6293 16.93 18.43 90 >85 <95 6 5 7
M 2 345 385 44 29.8 36 39.8 17.5713 17.07 14434 >85 >85 25 5 5 5
I 3 32.75  35.5 38 27.3  30.1 33.3  17.8607 16.79 16.188 >85 >85 >85 5 5 5
M 2 36.5 40 423 40 44 485 21.1071 19.33 19.1 <95 <95 <95 7 7 7
M 3 35 39.5 428 30 35 37.8 17.2163 15.77 14.521 >85 50 25 5 5 5
I 3 34.5 37.3 40 273 295 33.8  16.0947 14.95 14.829  >50 25 >50 5 5 5
M 3 37.25 40 43 39 40 43.5 19.7591 17.58 16539 <95 <8 >85 7 6 5
M 3 34 37.5 40.8 265 315 335 16.1155 15.75 14.182  >50 50 10 5 5 5
I 1 34 37.5 395 258 315 35 15.6594 15.75 15.77 <25 50 <50 5 5 5
I 2 34.1 38 40 25 30.5 345 15.1142 14.85 15.158  >25 25 >50 5 5 5
M 2 33 36.5 39.8 265 32 36 17.107 16.89 16.017 >75 >85 >75 5 5 5
I 3 35.5 37.9 418 262 32 38.8 14.615 15.66 15628 >10 >50 <50 5 5 5
I 2 3525 40 425 33 37.5 42.8 18.6703 16.48 16638 <85 >85 >85 6 5 5
M 2 3525 375 40.5 295 315 37 16.6901 15.75 15858 <50 50 <50 5 5 5
I 2 36.5 39.3 41 37 40.8 46.2  19.5241 18.6 19.321 <95 <95 <95 7 7 7
I 1 34 38 40.5 29 33 36.3 17.6358 16.07 15537 >85 <50 <50 5 5 5
I 2 35 39 425 254 305 32.3 14.5765 14.1 12.552 <5 5 > 5 5 4
M 3 35 38.3 425 31 37.8 42 17.7902 18.14 16.347 >85 >85 75 5 5 5
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Table 1 (cont.)

UM EC Height Weight BMI BMI percentile BMI rank
Year 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4
M 2 3525 378 42 258 313 37,5 14.5685 15.42 14945 <5 >50 >50 5 5 5
M 2 34.5 36.3 415 28 355 413 16.5377 18.99 16.838 50 <95 <85 5 7 6
M 2 335 38 41.8 295 40.8 54 18.4794 19.84 21.779 <85 <95 <95 6 7 7
M 2 34 38 41.8 28 30 34 17.0277 14.61 13.713 >75 >25  >5 5 5 4
M 3 34.5 37 39.8 26 285 31 15.3564 14.64 13.792  >25 >25 <5 5 5 5
I 2 3575 385 40.3 295 31.8 355 16.2265 15.06 15405 >50 25 <50 5 5 5
M 3 34.5 37.3 39.8 293 32 36.5 17.276 16.21 16.24 >75 <50 75 5 5 5
M 2 34.5 37 389 25 28.8 325 14.7658 14.76 15.099 >10 <10 >50 5 5 5
M 2 34.5 38.3 425 30 36 42,5 17719 17.3 16.541 >85 <85 >85 5 6 5
M 2 3325 378 41 258 315 36 16.3738 15.54 15055 >50 >50 >50 5 5 5
M 2 345 37 40.3 253 31 34 14.9135 15.92 14754 <10 <50 <25 5 5 5
M 1 35 39 423 27.1 315 35 15.5521 14.56 13.784 25 <10 5 5 5 5
M 3 34 38 415 28 33 37.5 17.0277 16.07 15307 >75 <50 50 5 5 5
M 3 37 40 42.8 345 39 435  17.7162 17.14 16.733 >85 >85 >85 5 5 5
M 3 37.5 40.3 42,5 38 42,5 51 18.9966 18.44 19.849 >95 <95 <95 6 7 7
M 2 34.8 38 425 30 358 41 17.4148 174 15.957 75 <85 >75 5 6 5
I 2 3375 375 40 255 30 34 15.7379 15 14939  >50 25 <25 5 5 5
I 2 35 39.5 43 31 35 38.8 17.7902 15.77 14.733  >85 50 50 5 5 5
M 2 34 36.3 39 27 315 36 16.4196 16.85 16.639 50 <50 >75 5 5 5



Hernandez, Reena, Strickland, Ruiz

Table 1 (cont.)

UM EC Height Weight BMI BMI percentile BMI rank
Year 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4
M 2 31.5 35.8 39 26 29.3 33.5 18.4208 16.09 15.484 <85 50 50 6 5 5
I 3 33 37.8 41 26 31.5 36 16.7842 15.54 15.055 <50 >50 >50 5 5 5
I 1 36 40.5 44 28 34 41.5 15.1883 14.57 15.069 >25 <10 25 5 5 5
I 1 33.75 36.5 41.3 215 27.7 342 13.2692 14.62 14.13 >5 <5 <10 4 5 5
I 1 33.5 36.5 41.5 26 30.5 35 16.2869 16.09 14.287 >50 <50 >25 5 5 5
M 1 36 39.5 433 29 34.5 41.3  15.7307 15.54 15.467 >50 >50 >50 5 5 5
M 1 37.5 40 42 37 46 55 18.4967 20.21 21.919 <85 <95 <95 6 7 7
M 3 33.5 37 40 35 42 50 21.9247 21.57 21.969 <95 <95 <95 7 7 7
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Statistical Analysis

Statistical analysis was performed using SPSS 19.0 (Norusis, 2006). De-
scriptive statistics for the sample participants were reported as frequencies and
percentages at ages 2, 3, and 4 years: feeding method category (0-6 months),
BMI scores, BMI percentile rankings, and BMI category. An analysis of vari-
ance was performed. A Kruskal-Wallis test (Rice, 2007) was used to determine
the relationship among the three infant feeding methods and the BMI percen-
tile rankings (based on height and weight) and categories at ages 2, 3, and 4
years, respectively (determined by birth dates), at the .05 level of significance.
Feeding method, age, and BMI percentile were nonparametric in nature.

Findings/Results

Descriptive statistics on feeding method indicate the participants had a
low rate of exclusive breastfeeding. Only 17.8% (n = 8) were exclusively breast-
fed up to 6 months of age. Fifty percent (n = 22) of the participants were never
breastfed but were exclusively formula-fed, and 33.3% (n = 15) were mixed-fed.
For socioeconomic status (SES), 17 children or 38% were insured (medium to
high SES) and 28 children or 62% were on Medicaid (low SES). The majority of
participants were of low SES.

At ages 2, 3, and 4 years, formula-fed infants had > BMI% in the over-
weight/obese category (2.2-8.95%; n = 4) than mixed-fed (2.2-6.7%; n = 3) and
breastfed infants (0-2.2%; n = 1); the mean BMI scores were highest among
formula-fed (15.95-16.94) and mixed-fed children (16.37-17.54) compared
with breastfed children (15.75-15.98); and the highest overweight/obese rates
were formula-fed infants (11.1%, n = 5, Year 2; 13.3%, n = 6, Year 3; 8.9%, n
=5, Year 4), and the next highest were mixed-fed infants (8.9%, n = 4, Year 2;
6.7%, n = 3, Year 3; 6.7%, n = 3, Year 4). Thus, children who were exclusively
breastfed seemed less likely to be overweight or obese according to the descrip-
tive statistics (see Table 2).

A Kruskal-Wallis test (Rice, 2007) was used to compare the outcome of
obese/overweight for participants with different feeding methods (ages 0-6
months) and at ages 2, 3, and 4 years. A statistically insignificant difference (p
>.05) was found among the three feeding methods and the three ages (p =.709
at 2 years, p = .339 at 3 years, p = .775 at 4 years). As shown in Table 3, a sta-
tistically insignificant difference was found among the three feeding methods
and Year 2 BMI category (p = 0.709) with a mean rank of 18.81 for exclusive
breastfeeding, 23.50 for exclusive formula feeding, and 24.50 for mixed-feed-
ing. Similar insignificant results were found for the Year 3 (p = 0.399) and Year
4 (p = 0.775) BMI category as well. Therefore, the p < 0.05 (p = 0.399, Year 2;
p =0.709, Year 3; p = 0.775, Year 4) indicated no significance differences in the
groups (see Table 3).
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Table 2
Code Prevalence of Underweight, Normal Weight, Overweight, and Obesity and Mean
BMI at 2, 3, and 4 Years of Age by Infant Feeding Choice

Feeding U-wt N-wt O-wt O BMI
choice (0-6)
months n % % % % M(SD) 95% CI
2Yr
EBF 8 22 133 22 00  1598(1.58) [14.66,17.30]
EFF 22 0.0 37.8 6.7 4.4 16.94(1.69) [16.20,17.69]
MF 15 0.0 244 44 4.4 17.54(1.82) [16.54, 18.55]
3Yr
EBE 8 0.0 156 0.0 2.2 15.93(1.85) [14.38,17.47]
EFF 22 00 356 44 89  1644(1.62) [15.72,17.15]
MF 15 0.0 267 22 4.4 16.74(1.73) [15.78,17.70]
4Yr
EBF 8 0.0 156 0.0 2.2 15.75(2.60) [13.57,17.92]
EFF 22 44 356 22 6.7 15.95(2.00) [15.07, 16.84]
MF 15 00 267 00 67 1637(2.21) [15.15,17.60]

Note. U-wt = underweight; N-wt = normal weight; O-wt = overweight; O = obese; BMI
= body mass index; CI = confidence interval; EBF = exclusive breastfeeding; EFF =
exclusive formula feeding; MF = mixed feeding.

Table 3
Year 2, 3, and 4 BMI and Feeding Choice

Test statistics

Feeding choice Chi-sq daf n M(Rank) p
Year 2 .689 2 .709*
EBF 8 18.81
EFF 22 23.50
MF 15 24.50

Total 45
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Table 3 (cont.)

Test statistics

Feeding choice Chi-sq df n M(Rank) p
Year 3 1.839 2 .339%
EBF 8 21.00
EFF 22 24.09
MF 15 22.47
Total 45
Year 4 510 2 775*
EBF 8 22.75
EFF 22 22.14
MF 15 24.40
Total 45

Note. EBF = exclusive breastfeeding; EFF = exclusive formula feeding; MF = mixed
feeding.

*p > .05.

There is no relationship among infant feeding methods on childhood obe-
sity/overweight levels of children at ages 2, 3, and 4 years. Therefore, we accept
the null hypotheses with no significant results. However, the descriptive statis-
tics through frequencies and percentages seemed to show differences among
feeding method and childhood overweight/obesity.

Discussion

Based on descriptive statistics, we documented in the present investiga-
tion lower overweight/obesity among children who were exclusively breast-
fed as infants. We also found that the exclusive breastfeeding rate was low in
the participants, as it is worldwide. Using a Kruskal-Wallis test, we found a
statistically insignificant difference among the three feeding methods at the
three ages. Therefore, there is a need to replicate this investigation with a large
randomized sample size and to collect additional demographic information
for analysis. Of the participants, 62% were from low-income families, which
warrants further investigations into the role SES, poverty, and feeding choice
may play on the relationship of breastfeeding and obesity in 2- to 4-year-olds.
SES plays a global role in low breastfeeding rates. In a study of determinants of
early child feeding practices in rural Kenya, a barrier to exclusive breastfeed-
ing the first 6 months was poverty, including low SES (Gewa, Oguttu, & Sav-
aglio, 2011). However, exclusive breastfeeding prevalence in developing and
developed countries worldwide is low as evidenced by this study with a focus
on developing countries (Imdad, Yakoob, & Bhutta, 2011). The Pan Ameri-
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can Health Organization (2015) states, “Longer breastfeeding may reduce the
risk of overweight and obesity by about 12%, helping fight the serious chronic
diseases associated with these conditions” (Breastfeeding Helps Prevent Over-
weight in Children section, para. 1).

Several international meta-analyses and epidemiology studies found an as-
sociation between breastfeeding and reduced risk of childhood obesity/over-
weight (Harder et al., 2007; Michels et al., 2007; Stuebe, 2009). One group of
researchers found that breastfeeding was associated with a reduced risk of obe-
sity at age 4 years only among White children (Bogen, Hanusa, & Whitaker,
2004), and another group found that exclusively breastfed infants had lower
rates of overweight or obesity compared to exclusively formula-fed or mixed-
fed infants (Gillman et al., 2001).

Breastfeeding promotion interventions increased exclusive breastfeeding
and all breastfeeding rates from 4-6 weeks old and at 6 months. There was a
larger impact of these promotion interventions in developing countries (Imdad
et al,, 2011). Researchers in a study in Bangladesh recommended breastfeed-
ing support services (Joshi et al., 2014). Statistically significant increases in ex-
clusive breastfeeding were shown in 372 worldwide studies because of breast-
feeding promotion interventions. Combined individual and group counseling
interventions were most successful, and these had greater impact in develop-
ing countries (Haroon, Das, Salam, & Bhutta, 2013). In an investigation in
developing and developed countries, interventions recommended to reduce
the risk of obesity in later life were improving the nutritional status of mothers
during pregnancy and enhancing breastfeeding as to directions of exclusive
breastfeeding (Yang & Huffman, 2013). This indicates a need for replicating
this research with a longitudinal study beyond 4 years of age and in developing
countries and considering race/ethnicity and SES.

Conclusions

Increasing prevalence of childhood obesity/overweight is a worldwide con-
cern with the risk of adult obesity (UNICEF, 2014). Many factors are associated
with breastfeeding initiation and duration such as maternal education, age, so-
cial economic status, religion, marital status, obesity, and ethnicity (Bolton et
al., 2009; CDC, 2010). According to the CDC (2011), 1 out of 3 children are
obese or overweight before their fifth birthday. In another investigation, re-
searchers found a relationship among parental smoking, maternal obesity, and
childhood obesity (Hilson, Rasmussen, & Kjolhede, 2004). Research concern-
ing the relationship among SES, parental obesity and maternal smoking, and
breastfeeding and obesity levels is needed.

UNICEF (2014) supports breastfeeding efforts through multiple commu-
nication channels, strategies, communication, and advocacy efforts. UNICEF
recommends appropriate national level policies and legislation for breastfeed-
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ing, health system level support interventions, and community-based level
support systems globally. Findings from the descriptive statistics for this in-
vestigation and other investigations may reinforce efforts to develop educa-
tional programs and strategies and mass media campaigns targeting pregnant
mothers, mothers of infants, and fathers to teach them about the importance
of breastfeeding to prevent childhood obesity worldwide. Health and medi-
cal personnel need to consider stronger recommendations of breastfeeding
for new mothers. Researchers in future research should consider other factors
and developing nations and causes and include advanced age levels as well as
toddlers and preschoolers to find appropriate strategies to prevent childhood
obesity. Many researchers are eagerly awaiting clear evidence-based strategies
that can be delivered to parents about how to prevent worldwide childhood
obesity (Stuebe, 2009). Breastfeeding may be a way to begin prevention in the
early childhood years and reduce the global obesity epidemic in children in all
countries.
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