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Abstract: 

 Childhood obesity is a public health crisis prevalent in the United States, particularly 

among Hispanics in Southern Arizona. There is much speculation that breastfeeding may be 

linked to a decreased risk of childhood obesity/overweight, but the association is unknown. Our 

purpose is to investigate the potential benefit of breastfeeding as a way to combat the obesity 

epidemic in Southern Arizona. The Ready.Set.StartSmart!(RSSS) database from a childhood 

obesity prevention study underway at The University of Arizona was used to examine whether 

there is a difference in the weight status of children who are exclusively breastfed compared to 

those who are bottle fed. We found children who were exclusively breastfed to be five times less 

likely to be overweight/obese at one year of age than those who were bottle fed(p=0.062).  

Despite the lack of statistical significance, our results indicate that breastfeeding may be a way to 

minimize the incidence of childhood obesity and overweight, though a larger sample size is 

needed. Other variables analyzed were: insurance status, primary language, birth order, mother’s 

age and pre-pregnancy BMI, RSSS intervention, and length of pregnancy. Of these, only the 

RSSS intervention status seemed to affect the overweight/obesity prevalence at one year of age. 

Introduction: 

 Obesity is a serious public health risk that has especially plagued the United States’ 

population for the past few decades. A tripling in the incidence of childhood obesity over the last 

thirty years has heightened concern and caught public attention
1
. The Centers for Disease 

Control and Prevention (CDC) states that “in 2008, more than one third of children and 

adolescents were overweight or obese.
2
” Childhood obesity has many negative implications 

including both immediate and long-term health effects such as an increased risk of 



cardiovascular disease, development of diabetes mellitus, joint problems, psychological 

problems, several types of cancer and osteoarthritis. Since studies have shown that children and 

adolescents who are obese or overweight are more likely to become obese in adulthood, the 

medical community has declared tackling childhood obesity of the utmost importance
3
. The most 

closely correlated epidemic resulting from the obesity outbreak is that of Type 2 Diabetes and 

children as early as ten years old are being diagnosed
8
. Many community outreach programs, 

public health organizations and the scientific community have made it a primary focus to 

decrease the incidence of childhood obesity and overweight in the United States through 

prevention programs. 

 The prevalence of overweight and obesity, though of national concern, is 5-10 times 

higher among Mexican-Americans in the border region between the US and Mexico than 

anywhere else in the United States
8,20

. This is why looking at Southern Arizona is of primary 

relevance and why heavy focus is on prevention programs for the region
7
. The National Survey 

of Children’s Health indicates that while 40.9% of total US Hispanic children are overweight or 

obese, 43.4% of Hispanic Arizonans are overweight or obese
7
. This is significantly higher than 

the national average of obesity/overweight in all children (31.7%). According to the US-Mexico 

Border Health Commission, “an increasing number of children and adolescents in this region are 

becoming overweight or obese.”
8
 Because of this rising concern primarily in Southern Arizona 

with significant Hispanic representation, preventative measures that lower the risk of obesity and 

overweight in this region are sought after.  

 Breastfeeding has long been known to have healthy implications for both the mother and 

the baby. Its effects on the overall health of both are well documented and include lowering the 

risk of ear and respiratory infections, dermatitis, sudden infant death syndrome for the baby and 



lowering the risk of breast and ovarian cancer as well as diabetes for the mother
4
. While this has 

been well studied, “potentially there is still another benefit, which involves pediatric weight 

status.
4
” There is much speculation that breastfeeding has protective effects against the 

development of overweight and obesity for several reasons. One idea is that “because breastfed 

infants control the amount of milk they consume, their self-regulation of energy intake, which 

involves their responding to internal hunger cues that they are full, may be better than that of 

bottle fed infants.
4, 12

” Other reasons include the insulin response triggered by high protein 

formula which is much greater and lasts much longer than that by breast milk. High insulin 

levels result in higher deposition of adipose tissue which can contribute to weight gain
10

. Lastly, 

leptin concentrations have been shown to play a role in the inhibition of appetite and control of 

body fatness and are more favorable in breastfed infants
11

. Although these relationships have 

been identified, it is still debated whether or not breastfeeding can be deemed a preventative 

measure to the development of pediatric obesity.  

  Given the lack of concrete evidence about the health implications of 

breastfeeding, the purpose of this project is to determine whether or not breastfed children in 

Southern Arizona are less likely to be overweight or obese compared to those who are bottle fed. 

Methods 

Ready.Set.StartSmart! is an IRB approved study underway at the University of Arizona Medical 

Center that  is looking at the efficacy of a childhood obesity intervention program in Southern 

Arizona. The intervention involves providing developmentally appropriate educational 

information containing healthy living advice for both mother and baby that are administered via 

magnets (Appendix B) to be displayed in plain sight at the family’s home. The magnets are given 



to the intervention group at each well child check in hopes that constant reminders will influence 

the way the family eats and/or spends their time to see if the incidence of childhood obesity 

declines. Division into control and intervention groups was done by alternating between 

intervention and control for each new infant enrolled. The only difference between the well child 

checks for the control group is that they did not receive the educational magnets. All caretakers 

of newborns less than thirty days old were approached and, if interested, were consented and 

asked to complete a baseline survey (Appendix A) including questions about demographics, 

eating habits, and attitudes.  At age 9mos-12mos and then at 2 years of age, a follow-up survey 

identical to the one given at baseline was given (Appendix C) and the child’s height, weight, and 

head circumference were recorded from the medical record. We used the Ready.Set.StartSmart! 

database to analyze the relationship between mothers’ intention to breastfeed as stated in the 

baseline questionnaire and the incidence of childhood overweight and obesity at 9-12mos. At the 

time of analysis, 214 patients had been enrolled in the program with 52 having completed the 9-

12 month follow up survey.  

Definitions:  

 Overweight as it is defined by the CDC and in this study is any child under two years 

whose weight for length ratio is above the 85th percentile while obesity is a ratio above the 95
th

 

percentile
5
. Weight for length ratios are used instead of BMI for children under two years by 

convention. 

 Patients in our study sample were divided into two groups for analysis: those who 

intended to exclusively breastfeed and those who intended to bottle feed or do both as noted in 

the baseline survey (Appendix A). This distinction was made based on the evidence outlined in 



Owen et al. that exclusive breastfeeding tends to have a stronger protective effect than 

breastfeeding combined with formula feeding
4,6

.  

 The mothers’ pre-pregnancy BMIs were also recorded from the baseline survey and 

analyzed to see if there exists a correlation between maternal overweight/obesity and the 

likelihood that their children will be overweight or obese at a year of age. Mothers were divided 

into two categories: BMI <25 or BMI >25 based on the CDC’s declaration of adult overweight 

as a BMI greater than 25
13

. 

 We used insurance status as a proxy for socioeconomic class with those covered under 

AHCCCS, Arizona’s Medicaid program, or not covered at all considered of a lower 

socioeconomic status while those covered under a private insurance company were considered of 

a higher class. 

Statistical Analysis 

 To analyze the correlation between intention to breastfeed and risk of overweight/obesity, 

two-tailed “p” values from Chi Square and Fishers Exact Test for cells with values less than five 

were calculated. 

 

 

 

 

 



Results 

 Despite the fact that none of our comparisons showed any statistical differences, possibly 

due in part to our small sample size, there emerged a few interesting and noteworthy trends, as 

can be seen in Table 1. We found that of the 52 children for whom 9-12 month surveys were 

collected, 8(27%)  bottle fed children were found overweight or obese compared to only 1 (5%) 

exclusively breastfed child (p=0.062).  Participants in the control group were twice as likely to 

be obese at 9-12 months of age as were those in the intervention group (p=0.468). Women who 

developed gestational diabetes were over three times as likely to have obese or overweight 

children compared to those who did not develop gestational diabetes.(p=0.14). 

 Some of the noteworthy variables that we didn’t find a correlation for were insurance 

status, primary language and mother’s pre-pregnancy BMI.  In addition, there was no link found 

between gender, mother’s age, duration of pregnancy, or birth order and the percentage of 

children at 9-12months who were obese compared to those who were not.  

Discussion: 

 Despite the fact that none of our data reached statistical significance, likely due to our 

small sample size, some very interesting correlations were found.  As is supported by earlier 

literature and our speculation, breastfeeding does appear to play a role in lowering the risk of 

childhood overweight/obesity
4,6,10,11

. Children who were bottle fed appear to be five times more 

likely to be overweight or obese at 9 months-1 year of age than those who were exclusively 

breast fed. Had we dropped the weight for length percentile cut off  to above 80% for overweight 

instead of the 85% as it is defined by the CDC, the p value would have gone down to 0.025 

which does reach statistical significance. These results are consistent with the literature on the 



physiological effects of human milk on the body as compared to that of cow milk. Not only does 

breast milk transmit essential nutrients and antibodies from the mother to her baby, but it elicits a 

lesser insulin response than does the high protein cow milk
10

.  High levels of protein can lead to 

hyperinsulinemia which, as aforementioned, may “stimulate more deposition of fat tissue which 

in turn increases weight gain, obesity, and risk of type 2 diabetes”
4, 18

. Therefore breastfed 

children take in less protein, have a lower, shorter acting insulin response and thus potentially 

less weight gain. Additionally, the more favorable leptin concentration in the plasma of breastfed 

children than in those who are bottle fed could play a role. Leptin, a protein hormone, is 

responsible for the suppression of appetite and regulation of energy intake. Greater fat 

deposition, whatever the mechanism, raises the levels of leptin in the circulation. While leptin is 

helpful in regulating metabolism, hyperleptinemia can cause desensitization of the leptin 

receptors thus inhibiting the ability of one to feel full and making it a contributing factor to the 

development of obesity. Each of these physiological responses alongside the ability of breastfed 

children to respond to internal hunger cues as opposed to the external influence of bottle feeding 

contributes to the understanding of the findings in this study
12

.  

 Aside from the physiological explanation for the role breastfeeding plays in decreasing 

the onset of pediatric obesity, it is possible that other societal factors may play a role as well. 

Mothers who decide to breastfeed could have a better idea of what is healthy for their baby 

because they’re surrounded by a more health-conscious or educated culture. These mothers 

would therefore be creating an all around healthier life-style for their baby in the first year of life 

than those mothers who decided to bottle feed. This is a possible explanation that we didn’t 

pursue, although we had the data to do so, and is something that should be revisited and analyzed 

in the future with the RSSS database.  



 One interesting finding that was unexpected was that there didn’t seem to be a correlation 

between insurance coverage (used as a proxy for socioeconomic status) and rates of overweight 

and obesity although there is substantial literature to support the thought that children of lower 

socioeconomic class are much more likely to be obese or overweight
14

. Families with AHCCCS 

or no coverage at all were not found to have any more overweight or obese children than those 

with private insurance coverage. Primary language and thus culture was another variable that 

surprisingly did not seem to have direct effect on obesity and overweight prevalence in children 

at 9mo-1yr. We expected to find a higher percent of Hispanic children to be overweight or obese 

given the evidence presented by the United States-Mexico Border Health Commission
 
as 

compared to the Caucasian populations, but did not
8
. 

Limitations 

 The greatest limitation of this study was our small sample size. While we did find our 

data to have informative implications, none of the numbers were high enough to reach statistical 

significance. We speculate that given a larger sample size and broader spectrum of participants, 

perhaps outside of Southern Arizona, this study would be more conclusive.  

 Along with our small sample size, there was a significant drop-out rate that accounted for 

the discrepancy between the 143 enrolled participants in RSSS at one year of age and the 52 

9mo-1 year completed surveys we used. This raises the question of what the reasoning was for 

the high drop-out rate and could have potentially skewed our data. Perhaps this drop-out rate was 

partially due to the high proportion of ACCCHS (Medicaid) users who constantly have to renew 

their policies and thus could potentially have switched providers or stopped going to their well 

child checks.. The high Hispanic representation in our study and close proximity to Mexico also 



suggests that there could have been some traveling back and forth that could have contributed to 

the drop-out rate. Moreover, the RSSS research assistants may not have always been there for the 

well child check appointments and thus couldn’t administer the 9mo-1year survey or collect data 

for some of the participants.  It’s plausible to speculate that those mothers who were exclusively 

breastfeeding are more cognizant of the health needs of their baby and were thus were more 

likely to continue with their well child checks at the UMC clinic, remaining active in the study. 

If this is the case, then our data would have been skewed by a high drop out of primarily bottle 

feeding mothers which would have definitely affected our data.   

  Additionally, our data on the mother’s method of feeding was gathered from the baseline 

survey which was given upon enrollment and thus only suggests their intended feeding method. 

While relying on their feeding intentions instead of their retrospective actions is a limitation, 

studies have shown that “maternal infant feeding intention is a very strong indicator of 

breastfeeding initiation and duration” and that women who intend to engage in any amount of 

bottle feeding are much less likely to exclusively breastfeed
9
. In the future, gathering data on the 

9mo-1 year survey about their actual feeding method may improve the reliability of the data 

though self reporting always presents a degree of uncertainty. Lastly, another way to better future 

studies would be to follow the children for longer than one year to see if the correlations we 

found continue. Our data shows compelling evidence that breastfeeding may lower the risk of 

childhood overweight and obesity at one year but it is unknown what its effects are later in life 

and if the protective effect is age dependent.  

 

 



Future Direction 

 The absence of concrete statistically significant data encourages further study. Increasing 

the sample size both in size and spectrum would provide more conclusive evidence. The 

implications of this study and those prior, however, are of great importance because they suggest 

a possible method of combating the prevalent pediatric obesity epidemic. Organizations like the 

CDC have made it a priority to increase the proportion of exclusively breastfed infants
19

. 

Endorsing breastfeeding through public policy is a reasonable way to encourage new mothers to 

exclusively breastfeed, even while in the workforce. The Patient Protection and Affordable Care 

Act (2010) has provisions that require employers to allow breaks for nursing mothers through 

one year post- partum to express breast milk when needed thus making it possible for hard 

working mothers to continue to breastfeed their infants
16

. Additionally, new health insurance 

policies are required to cover necessary breastfeeding support equipment and counseling
16

.While 

these current provisions are crucial milestones in advancing the percentage of exclusively 

breastfeeding mothers by breaking down the barriers they face, not enough is being done to get 

the word out and make these pro breastfeeding, endorsements known. It has been shown that 

there is a strong, positive correlation between breastfeeding education during pregnancy and new 

mothers’ confidence and duration of breastfeeding which suggests the need for developing 

widespread educational programs targeting pregnant women
15

. Educating women both on the 

health benefits of breastfeeding and on the federal and state laws making it easier and more 

accessible could potentially increase the proportion of mothers who exclusively breastfeed 

through at least the first six months of life as recommended by the American Academy of 

Pediatrics
17

. Over time, this study implies that the increase in exclusive breastfeeding would 

have drastic effects on reducing the existing obesity epidemic- potentially by five fold.  



In conclusion, our results endorse breastfeeding as a possible method of reducing the 

incidence of childhood obesity and overweight at 9mo-1year of age. 
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Table 1: Demographics of our study sample and relative overweight/obesity rates 

   

Obese Not Obese p value 

Group 

     

 

Control 

 

5(29) 17(77) 

 

 

Intervention 

 

4(13) 26(87) 0.468 

Gender 

     

 

Female 

 

5(19) 22(81) 

 

 

Male 

 

4(16) 21(84) 1 

Gestational Diabetes 

    

 

Yes 

 

2(50) 2(50) 

 

 

No 

 

6(15) 35(85) 0.14 

 

missing 

 

1(14) 6(86) 

 Pregnancy Length 

    

 

<34 weeks 

 

1(20) 4(80) 

 

 

>34 weeks 

 

7(16) 36(84) 1 

 

Missing 

 

1(25) 3(75) 

 Medical Insurance 

    

 

AHCCCS or none 

 

6(19) 25(81) 

 

 

Commercial/Private 

 

3(16) 16(84) 1 

 

Missing 

 

0(0) 2(100) 

 Method of Feeding 

  

  

 

 

Breastfeed 

Exclusively 

 

1(5) 21(95) 

 

 

Bottlefeed  

 

8(27) 22(73) 0.062 

Mother's Age 

    

 

<25 

 

4(18) 15(82) 

 

 

>25 

 

5(18) 27 (82) 1 

 

missing 

 

0(0) 1(100) 

 First Baby? 

    

 

Yes 

 

4(13) 26(87) 

 

 

No 

 

5(23) 17(77) 0.468 

Language Spoken 

  

  

 

 

English 

 

6(16) 31(84) 

 

 

Any Spanish 

 

3(21) 11(79) 0.692 

                        other 0(0) 1(100) 

 Mother's Pre-Pregnancy BMI 

   

 

<25 

 

2(10) 19(90) 

 

 

>25 

 

6(23) 20(77) 1 

 

missing 

 

1(20) 4(80) 

  



APPENDIX A: Baseline Questionnaire/Follow-up Questionnaire 

 

Ready.Set.StartSmart! 
 

BASELINE QUESTIONNAIRE FOR MOTHER/CAREGIVER OF NEWBORN INFANT 

 

Office Use Only: Site (circle one)   Kino       3OPC 

 

Today’s Date: __ __ / __ __ / __ __ __ __ (MM/DD/YYYY) 

 

________________________________  ________________________ 

Parent/Caregiver Name (Last, First)   Relationship to the child 

 

Mother’s age ______years 

 

How will the baby be fed? 

 Breast feed       Bottle feed         Both 

 

Race/Ethnicity of the Child (check all that apply) 

American Indian 

Asian 

Black or African American 

Hispanic or Latino 

Native Hawaiian or other Pacific Islander 

White or Caucasian 

 

Primary Language 

English   Spanish    Other _____________ 

 

Mother’s First Baby? 

YES    NO 

 

MOTHER’S HISTORY 

 Mother’s weight before pregnancy was: __ __ __ pounds     not known 

Mother’s height is: ____ feet  __ __ . __ inches 

How much weight did you gain during your pregnancy?    ____________ (pounds) 

 

Think about your exercise habits before the pregnancy. How many times per week did 

you exercise for at least 30 minutes? 

 6 times or more     3-5 times       1-2 times      zero 

 

FATHER’S HISTORY (father of your baby) 

 Father’s weight is: __ __ __ pounds 

 Father’s height is: ____ feet  __ __ . __ inches 



How many times per week did you exercise for at least 30 minutes? 

 6 times or more     3-5 times       1-2 times      zero 

FAMILY HABITS 

On average, how many meals per week do you eat out at a restaurant, including fast 

food? 

 None or rarely  1-2 times/week   more than 2 times/week 

 

How many times per week does the majority of your family sit down together at home for 

a meal?  

 Never or rarely  1-2 times  3-5 times 6 or more  

 

How often will someone other than a parent, (like a Nanny, grandmother, or other 

caretaker) feed your child? 

 Never or rarely  1-2 times  3-5 times 6 or more  

 

Who makes the decision about what food is available at home? 

  Mother           Father   Grandmother   Other 

 

PARENT’S PERCEPTION 

 I prefer a baby (0-12 months old) who: 

    is thinner than other babies his/her age 

    is average size compared with other babies his/her age 

   has a little extra fat compared with other babies his/her age 

   has a lot of extra fat compared with other babies his/her age 

  

I prefer a child (older than 12 months) who: 

   is thinner than other children his/her age 

   is average size compared with other children his/her age 

   has a little extra fat compared with other children his/her age 

   has a lot of extra fat compared with other children his/her age 

 

Do you think it is healthy for a baby (0-12 months old) to have extra fat when compared  

to other babies? 

  Yes   No 

 

Do you think it is healthy for a child (older than 12 months) to have extra fat when 

compared to other children? 

  Yes   No 

 

 Your pre-pregnancy size was: 

   Thinner than average      Average   More Overweight than average 

   

 The father’s size is: 

   Thinner than average      Average   More Overweight than average  

Do you feel that your baby is currently of normal weight and height? 

   Yes   No 



APPENDIX B: Intervention Magnet Example in English and Spanish 

 

 
 

 


