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Abstract

Breastfeeding is the nourishment designed by nature for newborns and infants; however, its 
prevalence is nowadays not optimal. The aim of this article is to review the current evidence of the 
benefits of breastfeeding for children and society and to elaborate the risks associated with replacing 
breast milk with baby formulas. Breastfeeding has been shown to be a protective factor for several 
infectious, atopic and cardiovascular diseases as well as for leukemia, necrotizing enterocolitis, 
celiac disease, and inflammatory bowel disease. It also has a positive impact on neurodevelopment, 
improving IQ, reducing the risk of attention deficit disorder, and generalized developmental and 
behavioral disorders. Lactation can decrease the risk of sudden infant deaths syndrome by 36% and 
prevent 13% of infant mortality worldwide. Breastfeeding result in direct saving on the use of infant 
formulas and bottles, as well as indirectly on associated health costs, premature deaths, and quality-
adjusted life years, among others. In addition, breastfeeding is environmentally friendly; it does 
not leave an ecological footprint in its production and consumption. The use of baby formulas and 
bottles have inherent risks, because they increase the risk of oral diseases, such as mouth breathing, 
malocclusion, alteration of bite, and tooth decay. Finally, the intestinal microbiota, oxygenation, and 
thermoregulation of infants are negatively affected by their use.

Breastfeeding (BF) is inherent to mammals 
-humans among them- and in its absence none of 
those species would have survived1. However, as 
shown in Figure 1, during the last century BF has 
undergone marked changes2. Currently only 37% of 
infants under six months in low-and middle- income 
countries are exclusively breastfed, and this figure 
is even lower in high-income countries1. In Chile, 
according to data from the Department of Statistics 

and Health Information (DEIS), in 2005 the exclusive 
BF (EBF) rate at six months of life in the Public System 
was 46%, and in 2008 it reached 50%; however, the 
latest data for 2014 reports only 44.5%. By the year 
2020, the goal is to reach 60% EBF at six months3. 
The objective of this article, therefore, is to review the 
updated evidence of the benefits of BF for the child 
and society, as well as to highlight the risks of using 
milk formulas to replace it.
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Figure 1. Length of BF during the last century (Taken from the Manual of 
Breastfeeding MINSAL 2010)2.

Benefits of Breastfeeding for the Child

Infectious diseases
EBF, defined as feeding the infant only breastmilk 

(BM) without inclusion of solids or other liquids has 
been shown to decrease the risk of gastrointestinal 
in- fections4. Any volume of breastmilk is protective, 
associated with a 64% reduction in the incidence of 
non-specific gastrointestinal infections. There is also 
a residual protective effect for up to two months after 
discontinuation of lactation5. On the other hand, 
exclusively formula-fed infants have an 80% increase 
in the risk of diarrhea6. Infants fed BM during the first 
year of life have a 30% lower risk of rotavirus diarrhea7, 
and BM has also been described as a protective factor 
against both symptomatic and asymptomatic Giardia 
infection8. The frequency of prolonged diarrhea is 
also lower in breastfed infants9. A systematic review 
(SR) assessing the risk of developing nonspecific 
gastrointestinal infections in children under one year 
from developed countries reported that those infants 
fed BM had a lower risk of developing these conditions10.

There is an inverse correlation between BF and 
acute febrile illness during the first months of life11. 
Specifically in relation to newborns, it has been observed 
that the EBF or predominant BF is a protective factor 
against hospitalization for this cause12.

In relation to respiratory infections, compared 
to children with EBF during the first six months 
of life, non-breastfed children have almost fifteen 
times more mortality from pneumonia. And among 

children between the ages of six and 23 months who 
were receiving complementary foods, those who were 
fed formula had twice the mortality from pneumonia 
as those who maintained BF for up to two years of 
life13. The risk of hospitalization for lower respiratory 
infection during the first year of life is decreased by 
72% in children with EBF for at least 4 months. The 
severity of syncytial virus bronchiolitis is 74% lower 
in those children with EBF for at least 4 months 
compared to those who were partially breastfed or fed 
exclusively with formula5. Furthermore, children fed 
with any volume of breast milk have a 23% lower risk 
of developing acute otitis media; for those with EBF for 
at least three months, the risk is reduced by 50%, and if 
prolonged for up to six months, the risk is reduced by 
63%5. These results are also valid for children living in 
developed countries1,10.

Finally, a dose response has been observed between 
the type of feeding (EBF, mixed breastfeeding and 
exclusive formula) and the risk of infectious diseases 
such as diarrhea, acute febrile illness and respiratory 
infections during the first two years of life6,11,13.

Atopy, rhinitis, food allergies and asthma
Finnish infants breastfed for a shorter time showed 

a higher frequency of eczema, atopy, food allergy and 
respiratory allergy14. In those without a family history of 
atopy, the risk of asthma, atopic dermatitis and eczema 
is reduced by 27% when breastfed for at least three 
months5, and the risk of atopic dermatitis is reduced 
by 42% in those children with a family history of atopy 
who are EBF for at least three months10. However other 
reviews have not found this correlation, so there is still 
no conclusive evidence1. EBF for at least four months 
protects against recurrent rhinitis15.

Regarding food allergy, one review concludes that 
EBF for at least four months decreases the likelihood 
of allergy to cow’s milk protein at 18 months, but 
does not have a relevant role in the protection of food 
allergy at one year of life16.

An Australian cohort study evaluated the associa- 
tion between the duration of BF and the risk of asthma 
in children up to six years of age. It concluded that the 
introduction of dairy and non-dairy foods other than 
BM during the first four months of life increased the 
risk of asthma and wheezing by three or more times 
after the first year, wheezing during the previous year, 
and sleeping disorders due to wheezing17. In a study 
conducted in developed countries, it was observed that 
breastfeeding for at least three months reduced the risk 
of asthma by 27% in children without a family history 
of asthma. Those with a family history of asthma 
benefit even more, with the risk reduction of 40% in 
children younger than 10 years10. Another recent SR 
reported that in the general population breastfeeding 
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is a protective factor for asthma up to 2 years of age, 
but this effect decreases with time18. However other 
studies have been less conclusive about this1,15.

Obesity, cardiovascular risk and diabetes
Although controversial, BF might play a protective 

role against obesity, hypertension, dyslipidemia and 
type 2 diabetes mellitus (DM) during adulthood19. 
Obesity rates are significantly lower in infants fed 
BM. There is a 15 to 30% risk reduction for obesity 
during adolescence and adulthood among those 
who were BF during childhood, compared to those 
not breastfed. The duration of lactation is inversely 
related to the risk of overweight; each extra month of 
BF is associated with a 4% decrease in risk5. Studies 
in different parts of the world have reported similar 
results20-24. In Chile, a case-control study concluded 
that EBF or predominant BF during the first six 
months of life is a protective factor against overweight 
and obesity during the preschool stage25. However, the 
interpretation of these data should be careful, since 
it is not clear if there are differences when the BM is 
given in bottle. This is of particular importance, since 
breastfed infants themselves regulate the ingested 
volume, and those infants who are fed using a bottle 
may have a lower ability to self-regulate their intake, 
which could affect adult weight gain5.

With respect to hypertension, a prospective British 
study, which evaluated preterm infants and followed 
them through adolescence, found that those fed milk 
from a human milk bank had significantly lower 
mean and diastolic blood pressures than those fed 
formula for premature infants. No differences were 
found between the groups for systolic blood pressure 
(BP)26. The results of two SRs with moderate quality 
meta-analyses concluded that there is a reduction of 
less than 1.5 mm Hg in systolic BP and no more than 
0.5 mm Hg of diastolic BP in adults who were breastfed 
in their infancy, compared to those fed formula10.

With regard to dyslipidemia, there are studies that 
show no effect of BF1; however, a review of cohort and 
case-control studies found that there is a reduction in 
total and LDL cholesterol of 7 mg/dL and 7.7 mg/dL 
respectively, in adults who were breastfed as infants, 
compared with those who were not10. Regarding 
diabetes, a case-control study compared breastfed 
and non-breastfed infants at hospital discharge. Those 
not breastfed at discharge had a 33% higher risk of 
developing diabetes within the first 20 years of life27. 
Up to a 30% reduction in the incidence of type 1 DM 
in those with EBF for at least 3 months5 has been 
reported, as well as a reduction of up to 40% in the 
incidence of type 2 DM, possibly in relation to the 
positive effect of long-term control of weight and self-
control of food intake1,5.

Leukemia
A recent SR that covered the literature of the last 50 

years, concluded that BF for six months or more was 
associated with a 19% decrease in the risk of developing 
leukemia during childhood28. Another meta-analysis 
found similar results10, and found that risk reduction 
is correlated with duration of BF, however the precise 
mechanism of protection is still unclear5.

Necrotizing enterocolitis
In preterm infants, BM is associated with a 58% to 

77% reduction in the risk of developing necrotizing 
enterocolitis (NEC). Every 10 infants who are 
exclusively breastfed prevents one case of NEC, and 
every eight prevent a case of NEC that requires surgery 
or results in death5. One study evaluated the impact of 
pasteurized donated breast milk in extreme preterm 
infants, where BM was insufficient or unavailable. It 
concluded that compared to those infants fed formula 
milk, those fed with human milk had a significantly 
lower risk of NEC and lower mortality from this 
disease29. Other papers have reported similar results30,31.

Other pathologies
BF also has a protective role on celiac disease. There 

is a 52% reduction in the risk of development of celiac 
disease in infants with BF at the time of exposure to 
gluten. In addition there is an association between 
duration of BF and risk reduction when assessing the 
presence of celiac antibodies5. Furthermore, BF is 
associated with a 31% reduction in the risk of developing 
inflammatory bowel diseases during childhood5.

Neurodevelopment
A cohort study evaluated 18-year-old adults using 

the Wechsler Adult Intelligence Scale (WAIS) and 
the Børge Priens Prøve (BPP); the results showed a 
dose-response relationship between duration of BF 
and all measurements of intelligence quotient (IQ). 
Those who were breastfed for less than one month 
had an IQ 6.6 points lower than those breastfed for 7 
to 9 months on the WAIS scale and 2.1 points on the 
BPP32. Additionally, a meta- analysis of observational 
cohort and case-control studies conducted in several 
developed countries showed a significant difference of 
3.16 points more in cognitive development in those 
breastfed as compared to those fed formula, and a 
greater benefit was also observed in those children 
breastfed longer33. In very low birth weight infants, the 
duration of BF correlated directly with verbal IQ score 
and performance on the Wechsler scale at 7-8 years, 
according to a cohort study34.

In relation to the risk of developing attention deficit 
and autistic spectrum disorder a review found that 
BF for more than six months has a protective effect 
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for both conditions35. In the same way, BF may play 
a role in reducing the risk of developing behavioral 
alterations36.

Mortality
Finally, taking into account the 42 developing 

countries in which 90% of the world’s infant mortality 
occurs, EBF for 6 months and weaning after a year of 
life is the most effective health intervention that exists. 
It has the potential to prevent more than one million 
infant deaths per year, which is equivalent to a 13% 
reduction in global infant mortality5. A Latin American 
ecological study comparing mortality rates during the 
first year of life found that approximately 14% of all 
infant mortality causes could have been prevented with 
EBF for at least the first 3 months of life and partial BF 
for the first year of life37. A review of three SRs found 
a correlation between early initiation of breastfeeding 
-within the first hour of life- and decreases in newborn 
mortality38. With respect to sudden infant death 
syndrome (SIDS), BF is associated with a 36% risk 
reduction, this being dose dependent. Moreover, it 
has been estimated that more than 900 children would 
be saved per year in the United States from SIDS if 
90% of mothers exclusively breastfed their children 
during the first six months of life. This protective effect 
of breastfeeding on infant mortality is valid for both 

underdeveloped and developing countries, as well as 
those developed countries1,10.

Benefits of Breastfeeding for the Society

A study that outlines the economic benefits of the 
BF for the United States shows that there are savings 
through decreasing state expenditure on milk formulas, 
a lower net cost of family food, and lower overall costs of 
health care. If 75% of neonates were BF were at the time 
of hospital discharge and 50% at 6 months post partum, 
a savings of U.S. $ 3.6 billion could be achieved, using 
values from the year 1998. Moreover, these numbers 
are rather conservative since the costs associated with 
cognitive effects, various childhood diseases, and 
maternal or chronic illnesses are not included in the 
analysis; so the savings could be even higher39.

Another US study that considers the impact of BF 
on mothers estimates that current BF rates in that coun-
try result in an annual excess of nearly 5,000 cases of 
breast cancer, more than 50,000 cases of hypertension, 
and nearly 14,000 cases of acute myocardial infarction, 
compared with a cohort of women who breastfed for at 
least one year. In addition, it concludes that suboptimal 
BF implies a total cost to society of $ 17.4 billion for 
premature deaths, $ 733.7 million for direct costs, and 
$ 126.1 million for indirect morbidity40. A statement 

Table 1. Percentage of decreased risk of developing pathologies, according to type of BF  (Adapted from Pediatrics 2012)5

Pathology Percentage decrease in risk Type of Breastfeeding

Diarrhea 64 any

Upper respiratory Infections 63 EBF > 6 months

Lower respiratory infections 72
77

EBF ≥ 4 months
EBF ≥ 6 months

Bronchiolitis by respiratory syncytial 
virus

74
> 4 months

Acute otitis media 23
50

any 
EBF ≥ 3 o 6 months

Recurrent acute otitis media 77 EBF  ≥ 6 months

Atopic dermatitis 27
42

>3 months without family history
>3 months with family history

Asthma 26
40

≥ 3 months, without family history of atopy
≥ 3 months, with family history of atopy

Obesity 24 any

Obesity 30 > 3 months

DM, type 1 40 any

DM, type 2 15-20 > 6 months

Leukemia 77 Exclusive breast milk during ICU hospitalization

Necrotizing enterocolitis 52 > 2 months, with exposure to gluten during BF

Celiac disease 31 any

Benefits of breastfeeding and risks of not breastfeeding - P. Brahm et al
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issued by the American Academy of Pediatrics based 
on a detailed cost analysis concluded that if 90% of 
American mothers exclusively breastfed their children 
at least 6 months, they would save US $ 13 billion each 
year. These savings do not include expenditures related 
to absenteeism at work by parents, or deaths in adults 
due to illnesses acquired in childhood such as asthma, 
type 1 DM, or obesity5.

In an English economic impact assessment it was 
concluded that if all preterm infants born in 2013 
had been fed BM, the health system would have saved 
an estimated £46.7 million (£30.1 million in the first 
year) and would have gained a total of 10,594 quality-
adjusted life years (QALYs) in health improvements. 
In addition there would have been 238 fewer deaths 
from SIDS, resulting in a decrease of approximately 
£153.4 million in lifetime productivity41.

Another assessment estimated the economic impact 
of increased intelligence by BF, assuming an increase of 
4 IQ points if the group of children born in the year 
2000 had been breastfed. The BF could mean up to  
U$900 billion in higher incomes, taking into account 
the potential earnings over the entire working life42.

Finally, environmental sustainability is also affected 
by the use of milk formula bottles. BF is a “natural 
and renewable” food, environmentally friendly and 
safe, which is produced and delivered directly to the 
consumer without contamination, packaging or 
associated waste. The formulas on the other hand, 
leave a carbon footprint, require energy for their 
manufacture, material, packaging and transportation, 
and also need water, fuel and various detergents 
for daily preparation. Moreover, it is estimated that 
more than 4,000 liters of water are required for the 
production of one kilogram of milk powder formula43.

Risks of Not Breastfeeding

Alteration of the oral cavity
It has been described that the use of a bottle 

interferes with the maturation of oral functions as 
the child grows. There would be an increased risk of 
atypical swallowing, mouth breathing, masticatory 
dysfunction, difficulties of phonoarticulation and an 
alteration of body posture, among others. In addition, 
there is an increase in the risk of mouth breathing, 
which leads to inadequate ventilation, increased 
respiratory infections, decreased hearing, altered 
thoracic and body posture development and altered 
maxillofacial development44. Also, a review concluded 
that BF was associated with 68% reduction in risk 
of developing malocclusion1. An Italian prospective 
cohort study further stated that breastfeeding would 
have a protective effect on the development of posterior 

crossbite in the temporal dentition45. Furthermore, 
the use of a bottle also increases the risk of cavities in 
children44. Thus, a SR with meta-analysis showed that 
breastfed children presented fewer cavities than those 
who used a bottle (OR: 0.43; 95% CI: 0.23-0.80)46.

Alteration of intestinal microbiota
The microbiota plays a nutritional, metabolic, 

immunological, and protective role. It is established 
from childbirth, during breastfeeding and later by 
external factors. The type of feeding has therefore been 
shown to directly influence the composition of the 
intestinal microbiota. BF infants have a more stable 
and uniform microbial population compared to those 
fed formula (FF), and even small amounts of formula 
supplementation in breastfed infants change the normal 
microbiota to the pattern of infants fed only FF. This 
has future implications, since the microbiota acquired 
in early childhood are critical for determining immune 
response and tolerance, and alterations of the intestinal 
environment are responsible for inflammation of the 
mucosa, autoimmune pathology and allergic disorders 
in children and adults47.

Alteration of oxygenation and thermoregulation
An Australian longitudinal prospective study 

evaluated oxygenation, heart rate, respiratory rate and 
body temperature patterns in breastfed and bottle fed 
preterm infants. These values were measured during 
20 minutes of the feeding periods. Oxygen saturation 
and body temperature -even when breastfed children 
were outside the incubator- were significantly higher 
in breastfed infants. There were also two episodes of 
apnea and twenty episodes of oxygen desaturation to 
less than 90%, all of them during bottle feeding. The 
authors conclude that the breastfeeding process is 
physiologically more beneficial for feeding preterm 
infants48. Another American study aimed to evaluate 
the alteration of breathing patterns of term infants 
in relation to their feeding, comparing breastfed and 
bottle-fed infants. The results showed prolongation 
of expiration time, a reduction in respiratory rate, 
and a lower suction frequency in bottle-fed infants. In 
addition, bottle-fed infants experienced twice as many 
episodes of oxygen saturation to less than 90%, and 
some had episodes of bradycardia - a situation that did 
not occur in any of the breastfed infants49.

In conclusion, BF has a positive impact on infant 
morbidity and mortality. Both mother’s and donated 
breast milk can reduce the risk of various pathologies. 
Breastfeeding is environmentally friendly and also 
promotes an economic benefit derived not only flam 
direct savings by not consuming formula, but from a 
decrease in health expenses and an increase in years 

Benefits of breastfeeding and risks of not breastfeeding - P. Brahm et al



20

ClInICal OveRvIew

and quality of life gained from breastfeeding. Finally, 
there are risks inherent in the use of formulas and 
bottles in replacement of BF, so it is important to 
encourage breastfeeding beginning in pregnancy, at 
childbirth and during puerperium in an empathetic, 
respectful and welcoming way as part of achieving 
whole health.
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