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Nutritional management of breastfeeding infants for 
the prevention of common nutrient deficiencies and 
excesses 

Breastfeeding is the best source of nutrition for every infant, and 
exclusive breastfeeding for 6 months is usually optimal in the common 
clinical situation. However, inappropriate complementary feeding 
could lead to a nutrient-deficient status, such as iron deficiency 
anemia, vitamin D deficiency, and growth faltering. The recent 
epidemic outbreak of obesity in Korean children emphasizes the need 
for us to control children’s daily sedentary life style and their intakes 
of high caloric foods in order to prevent obesity. Recent assessment 
of breastfeeding in Korea has shown that the rate is between 63% 
and 89%; thus, up-to-dated evidence-based nutritional management 
of breastfeeding infants to prevent common nutrient deficiencies or 
excesses should be taught to all clinicians and health care providers.
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should be maintained, and what type of dietary supplements could 
be helpful to BMF infants. Recently in Korea, we have encountered 
re-emerging nutritional problems in the era of increased BMF rates, 
such as iron deficiency anemia (IDA) and vitamin D deficiency 
rickets; thus, questions of how we can detect and manage nutritional 
deficiencies related to BMF should be addressed9). In this article, an 
overview of BMF status in Korea will be briefly summarized, and the 
practical aspects of nutritional management in BMF infants, focusing 
on recently emerging nutritional issues, will be discussed.

Current epidemiology of breast milk feeding in Korea

Breastfeeding rates in Korea have changed dramatically in recent 
decades, concomitant with socioeconomic advances (Fig. 1)3, 10-

Introduction

The importance of breast milk feeding (BMF) has been 
emphasized by many academic bodies and health authorities in the 
world, including WHO and UNICEF1,2). For many years the Korean 
Pediatric Society has also been a strong advocate of the need to 
increase BMF in Korea3, 4). The superior benefits of BMF compared 
to those of alternative nutritional sources for infants are well known, 
and include more optimal infantile neurobehavioral development, 
reduced tendency to catch infectious diseases, reduced tendency 
toward obesity, and fewer allergenic properties. Therefore, there is 
little need for similar additional comments in this review5-8). However, 
there is still much debate about the details of BMF in specific regions 
such as North and South Korea, particularly how long exclusive BMF 
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12). Before 1970, BMF rates were very high, because there were 
few alternatives to breast milk. Then, many dairy products were 
introduced with commercial marketing, and cow's milk-based 
formulae became more and more popular in Korea. Eventually, 
BMF rates fell to approximately 10% in the early 1990s. Since the late 
1990s, UNICEF, along with many Korean pediatricians, developed 
community-based movements to enhance BMF in Korea, and 
several programs, such as the “Baby-friendly hospital initiative,” were 
launched with governmental support. A recent epidemiologic survey 
in 2009 showed that the overall BMF rate in Korea was 89.0% (±1.2 
SE) and the exclusive BMF rate at 6 months of age was 49.3% (±2.0 
SE)11). 

Common clinical problems associated with 
increased breastfeeding rates

1. Nutrient Deficiencies

1) Iron: iron deficiency anemia
IDA can be a relatively common problem encountered by 

clinicians in exclusively breastfed infants. Most infantile cases 
with mild IDA can easily recover to normal hemoglobin levels if 

appropriate complementary feeding is initiated, even with continued 
BMF13). However, many experts are concerned about IDA and iron 
deficiency without clinical symptoms, which may lead to detrimental 
neurodevelopment14-16). In order to avoid the possibility of IDA or iron 
deficiency, the American Academy of Pediatrics (AAP) recommends 
a prophylactic dose of oral iron (1 mg/kg/day) for infants who are 
exclusively breastfed after 4 months of age17). However, this guideline 
has been questioned by the Section on Breastfeeding in the AAP, due 
to concerns about unnecessary iron therapy and weak evidence13). 
In Korea, there is no consensus on the prophylactic use of iron 
supplements; however, many reports on IDA rates in breastfed infants 
have been published recently9,18).

2) Vitamin D: vitamin D deficiency rickets
Normal vitamin D levels typically vary greatly according to 

ethnic groups, seasonal sun exposure, and dietary intake, and so 
on19,20). Therefore, it is very difficult to establish normal levels in 
children and determine the prevalence of vitamin D deficiency in 
this population. The AAP recommends a minimum intake of 200 
IU of vitamin D per day for infants in the first 2 months of life21). 
Currently, there are no official prevalence data and clinical guidelines 
available for vitamin D deficiency in Korean children. According to 

99.7 

42.8 

30.4 
28.5 

46.4 

16.9 

14.1 

20.0 

63.2 

89.0 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

0

5000

10000

15000

20000

25000

19
70

19
71

19
72

19
73

19
74

19
75

19
76

19
77

19
78

19
79

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

%

G
ro

ss
 n

at
io

n
al

 i
n
co

m
e 

Pe
r 

C
ap

it
a

Year

Gross National Income Per Capita

Trend of BMF rates in Korea

Fig. 1. The trend in breast milk feeding (BMF) rates has changed dramatically in Korea, ac­
companied by rapid socioeconomic advances. The boxes represent gross national income 
per capita, and the line represents the trend of BMF rates in Korea. Easy availability of cow's 
milk formulae and aggressive marketing might have contributed to the rapid fall in BMF rates 
nationwide. Recent survey data showed much-improved BMF rates after reinforced government 
regulations and community-based efforts to enhance BMF were applied. In 2009, the data showed 
that overall BMF rates recovered up to 89%. Gross national income per capita data were obtained 
from the Economic Statistics System, Bank of Korea (available at http://ecos.bok.or.kr/).
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the guidelines in developed countries, introduction of meats to the 
daily complementary foods may be helpful to prevent this vitamin 
deficiency and iron deficiency anemia. 

3) Calcium
A recent nutritional survey report showed that the prevalence of 

low calcium intake over the age of 1 year was 71.1% (±0.4 SE)11). 
Although there are many sources of calcium in Korean foods, dairy 
products are the best source, especially in respect of the availability. 
Infants over the age of 1 year should be offered two cups of milk 
daily. Low-fat milk can be used if the child’s body mass index (BMI) 
is above the 95th percentile according to standard growth charts. 
However, low-fat milk should not be given to an infant under 2 years 
of age22). 

4) Special conditions such as preterm infants and infants with 
chronic diseases

Infants with chronic diseases and preterm babies with BMF may 
have relative nutritional deficiencies. Calories, calcium, vitamin D, 
iron, or zinc, etc., may be in short supply as a result of the disease. For 
these patients, several human milk fortifiers have been developed 
in Western countries; however, these are not currently available in 
Korea. In these situations, early introduction of complementary foods 
may be an option to supplement nutrient deficits. Multidisciplinary 
approaches with dieticians, nurses, and pharmacists may be a good 
solution to support patients with specific chronic problems.

2. Excessive nutrients

1) Carbohydrates and energy
In Korea, the prevalence of excessive energy intake in the general 

population is 13.9% (±0.3 SE)11). According to an AAP position paper 
published in 2009, fruit juice for infants should be limited to less than 
180 mL (6 oz) per day. In the epidemic of obesity, carbohydrate excess 
including fruit juice over-consumption should be controlled to reduce 
discretionary calories. In addition, fruit juices are also a major cause 
of dental caries, functional gastrointestinal disorders, and chronic 
diarrhea. In a National Health Screening Program for Infants in 
Korea, fruit juices and beverages were also considered restricted foods 
for infants23).

2) Obesity
The global obesity epidemic is an ongoing problem. Several lines 

of evidence have shown that BMF itself is the best way to prevent 
obesity. Although there are few large-scale studies, BMF can reduce 
or prevent obesity in infants8). Before 6 months of age, normal weight 

gain in breastfed infants is usually considerably greater than in cow’s 
milk-fed infants; thereafter, the breastfed group shows “faltering” even 
up to 12 to 15 months24). Nowadays, this phenomenon is accepted 
as normal to some extent according to extensive research studies by 
several groups, including WHO. However, recent research has shown 
that it is important to differentiate groups that require intervention25). 
Body Mass Index (BMI) or weight for height screening was not 
considered helpful in infants less than 2 years of age. However, 
recently, WHO has published new BMI charts for children less than 
2 years of age for early intervention to prevent obesity26). 

Recent research in the US has shown that there are large differences 
in discretionary calorie allowance among sedentary, moderately 
active, and active children27). Energy intake needs to be moderated in 
less active children. It is very important for parents to encourage their 
children to exercise moderately for at least 1 hour per day and limit 
video screen time to less than 2 hours per day28). 

Nutritional guideline updates 

In 2007, the National Health Screening Program for Infant s 
was launched in Korea. The purpose of this government-driven 
program is to screen for failure of growth and development in 
children, Providing proper information about child health was also 
an important issue in this program. Nutritional guidelines are a 
key element for health education in the National Health Screening 
Program of Korea. The target issues in the nutritional guidelines 
are summarized in Table 1. This program is focused on exclusive 
breastfeeding for 6 months duration, restricting consumption of fruit 
juices and other beverages, teaching good dietary habits, preventing 
obesity, and encouraging exercise.  

Table 1. Target Issues in the National Health Screening Program for 
Infants in Korea (Reprinted from Moon JS, Kim JY, Chang SH, Hae 
CK, Yang HR, Seo JK, et al. Korean J Pediatr Gastroenterol Nutr 
2008;11:42-55, with permission of The Korean Society of Pediatric 
Gastroenterology, Hepatology and Nutrition23).)

Age Target issues

4 mo Recommendation of Breastfeeding

Education about complementary feeding and prevention of iron 
deficiency anemia

9 mo Education of healthier complementary feeding and food safety

Prevention of iron deficiency anemia and screening of risk factors

18 mo Establishment of normal toddler's diets

Establishment of healthier diet

30 mo Establishment of healthier diet

Dietary prevention of overweight

60 mo Dietary prevention and treatment of overweight

Emphasis on the physical exercise
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Recent guidelines published in 2008 by the European Society 
of Pediatric Gastroenterology, Hepatology, and Nutrition 
(ESPGHAN), summarize new evidence on breastfeeding and com
plementary feeding7,8). ESPGHAN reported that the ideal period 
to start complementary feeding in European infants is between 17 
and 26 weeks. They also stressed that there is very little evidence 
to restrict any type of food to prevent allergy in normal infants. 
Too many recommendations have been given for the restriction of 
complementary foods despite a lack of evidence, and anticipatory 
restriction without evidence can only lead to nutritional inadequacies.

Summary

- Exclusive breastfeeding for 6 months is usually optimal in a typi
cal clinical situation.

- Complementary feeding should be initiated at 6 months of age. 
ESPGHAN reported that the ideal period to start complementary 
feeding in European infants is between 17 and 26 weeks. Further 
research is needed to verify this recommendation in local regions.

- There is very little evidence to support the restriction of any kind 
of food to prevent allergy in normal infants.

- Routine iron supplementation for breastfed infants has not been 
supported by good quality evidence; thus, a personalized approach 
would be the best in this matter. Therefore, detailed guidelines for 
iron deficiency screening are urgently needed.

- Infants over the age of 1 year should be offered two cups of whole 
milk daily.

- To prevent obesity, moderate exercise of at least 1 hour per day, 
and restriction of TV viewing should be stressed to all parents. 

- Consumption of fruit juice and beverages in infants should be 
curtailed to prevent calorie excess, gastrointestinal discomfort, and 
dental caries. 
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