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Abstract

Objective: To investigate factors influencing the practices of partial breast-feeding
(PBF) and exclusive breast-feeding (EBF).
Design: A national, cross-sectional survey was conducted among married women
aged 15–49 years from May to August 2003.
Setting: South Korea.
Subjects: A total of 865 mothers answered questions regarding the feeding
practices of their youngest baby, born between January 2001 and May 2003.
Results: The initiation rates of PBF and EBF were 81% and 63%, respectively.
However, the median durations of PBF and EBF were very short: 12 and 8 weeks,
respectively. According to stepwise logistic and Cox regression analyses, the more
prenatal care women received, the more likely they were to initiate PBF and EBF
but the less likely to continue EBF. Delivery by Caesarean section decreased the
initiation of PBF and EBF. The mother’s education level and employment status
before marriage, the amount of prenatal care, delivery method and baby’s status
at birth affected breast-feeding initiation, whereas the amount of prenatal care
influenced breast-feeding duration.
Conclusion: To promote breast-feeding, education and campaigning on the
importance of continued breast-feeding should be provided to the general public,
particularly to health workers in maternity units.
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Despite the increased appreciation of infants in a society

with a very low fertility rate (total fertility rate was 1.08 in

2005)1, many South Korean infants have been excluded

from the benefits of breast-feeding. The proportion of

mothers who breast-feed infants exclusively declined

from 59.0% in 1985 to 16.5% in 20032. Moreover, because

South Korea shows a high rate of delivery by Caesarean

section (38.9% in 2003)3, this provides a good opportu-

nity to explore a potential association between breast-

feeding and delivery by Caesarean section. However, no

in-depth study using a dataset obtained from a national

survey on factors affecting breast-feeding initiation and

duration in South Korea has ever been published in an

international journal. Furthermore, studies of breast-

feeding in South Korea have used definitions for breast-

feeding that differ from international criteria. For

example, in South Korea, the breast-feeding rate has been

defined as the proportion of mothers who breast-feed

infants or breast-feed infants while giving complementary

food4–6.

The aim of the present study was to identify the factors

influencing a mother’s breast-feeding initiation and

duration in South Korea for both partial and exclusive

breast-feeding.

Methods

South Korea has conducted national surveys regarding

fertility and family health periodically since 1964. The

2003 survey used in this study was the 19th survey con-

ducted and the most recent one available. The survey was

conducted from 12 May to 31 August 2003 by the Korea

Institute for Health and Social Affairs. Through individual

interviews, 8890 women between the ages of 15 and 49

years provided information on their marriage, pregnancy

and birth histories and other individual characteristics.

Among the women, 865 mothers had given birth between

January 2000 and May 2003 and answered questions

regarding the feeding practices of their youngest baby

born during this period2.

In this study, exclusive breast-feeding (EBF) was

defined as feeding by breast milk only with no other

liquids or solids with the exception of drops or syrups
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consisting of vitamins, mineral supplements or medi-

cines7. Partial breast-feeding (PBF) was defined as any

kind of breast-feeding, including partial or supplemented

and EBF.

Each breast-feeding initiation and duration was con-

sidered a dependent variable. Characteristics considered

to affect breast-feeding practice were regarded as inde-

pendent variables: mother’s age, education level of the

parents, residence, mother’s employment status before

marriage, baby’s sex, baby’s birth weight, baby’s status at

birth, amount of prenatal care a mother had received,

delivery institution, baby’s birth order and delivery

method.

This study concerned PBF and EBF separately, and, for

each, a two-part analysis was conducted. For the first part,

factors influencing a mother’s initiation of breast-feeding

were investigated. The significance of the associations

between breast-feeding practice and independent vari-

ables was explored through x2 tests. Then, stepwise

multivariate logistic regression analyses were conducted

to calculate the odds ratios (ORs) for each independent

variable for breast-feeding.

The second part of the analysis explored factors

affecting a mother’s breast-feeding duration. The main

dependent variable was the duration (weeks) from the

start of breast-feeding to its cessation among mothers

who had reported at least some breast-feeding. Since not

all women had completed breast-feeding at the time of

the survey, the survival analysis was conducted as fol-

lows. First, the log-rank test was used to test whether or

not ‘risk’ of cessation of breast-feeding varied across

categories for an independent variable; second, using

stepwise multivariate Cox regression analysis, risk factors

for stopping breast-feeding were presented as hazard

ratios (HRs). Analyses were performed using SAS soft-

ware (SAS Institute) and a probability level of P , 0.05

was considered significant.

Results

In this sample study, out of 865 mothers, 703 mothers

(81.3%) had initiated PBF whereas 546 mothers (63.1%)

had initiated EBF. Among mothers who began breast-

feeding, 43 women had not completed PBF and 21 had

not completed EBF at the time of the survey.

Partial breast-feeding

Table 1 presents the characteristics of the respondents by

breast-feeding status. The non-PBF mothers tended to be

less educated, resided in rural areas, had a blue-collar job

before marriage, gave birth prematurely, had less prenatal

Table 1 Characteristics of respondents for partial and exclusive breast-feeding

Initiation (%)
Duration

(weeks, median)

Characteristic Non-PBF PBF Non-EBF EBF Overall PBF EBF

Mother’s education **
#Senior high school 70.4 53.5 58.0 55.9 56.7 12.0 8.0
.Senior high school 29.6 46.5 42.0 44.1 43.3 12.0 12.0

Father’s education **
#Senior high school 58.0 46.5 50.0 48.0 48.7 12.0 12.0
.Senior high school 42.0 53.5 50.0 52.0 51.3 12.0 8.0

Residence *
Metropolis 34.6 45.2 40.4 44.9 43.3 12.0 12.0
Small city 45.0 41.0 42.0 41.6 41.7 8.0 8.0
Rural area 20.4 13.8 17.6 13.5 15.0 8.0 8.0

Mother’s employment status before marriage ** *
No job or white-collar job 64.2 79.0 71.8 78.8 76.2 12.0 8.0
Blue-collar job 35.8 21.0 28.2 21.2 23.8 12.0 12.0

Baby’s status at birth ** *
Mature 82.7 91.3 86.8 91.4 89.7 11.0 8.0
Premature 17.3 8.7 13.2 8.6 10.3 12.0 12.0

Amount of prenatal care ** * **
#10 42.0 29.9 36.7 29.5 32.1 12.0 20.0
.10 58.0 70.1 63.3 70.5 67.9 12.0 8.0

Baby’s birth order *
Second or higher 66.7 57.9 61.4 58.4 59.5 12.0 12.0
First 33.3 42.1 38.6 41.6 40.5 8.0 8.0

Delivery method ** ** * *
Normal delivery 48.1 63.0 54.6 63.6 60.2 12.0 12.0
Caesarean section 51.9 37.0 45.4 36.4 39.8 8.0 8.0

Total 18.7 81.3 36.9 63.1 100.0 12.0 8.0
N 162 703 319 546 865 703 546

PBF – partial breast-feeding; EBF – exclusive breast-feeding.
* P , 0.05, **P , 0.01 (x2 test for initiation, log-rank test for duration); insignificant characteristics are not shown.
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care, had given birth previously or had a Caesarean

section.

Factors influencing PBF practice were examined using

stepwise logistic regression analysis. Table 2 shows the

results of the final model. The rate of PBF tended to be

higher among mothers who had more education and

among mothers who had more prenatal care. The adjus-

ted ORs were 1.64 and 1.65, respectively. However, the

rate tended to be lower among mothers who had a blue-

collar job before marriage (OR 5 0.53) and among

mothers who had a premature birth (OR 5 0.52). In par-

ticular, women who had a Caesarean section were

approximately half as likely to initiate PBF as those who

had a normal delivery (OR 5 0.51).

The median duration of breast-feeding among women

who had initiated PBF was 12.0 weeks (Table 1). The log-

rank test revealed that the risk of terminating PBF early

was significantly high when a mother had a Caesarean

section. After adjusting for the other variables through

stepwise Cox regression analysis, a Caesarean section

increased the risk of weaning but was not statistically sig-

nificant. The adjusted HR was 1.17 (P 5 0.055) (Table 2).

Exclusive breast-feeding

Compared with the EBF group, the non-EBF group had a

higher proportion of mothers who had a blue-collar job

before marriage, gave birth prematurely, received less

prenatal care and had a Caesarean section (Table 1).

According to stepwise logistic regression analysis

(Table 2), the rate of EBF tended to be higher among

mothers who received more prenatal care (OR 5 1.38).

However, both women who had a blue-collar job before

marriage and women who had a Caesarean section ten-

ded not to initiate EBF (OR 5 0.68 and 0.67, respectively).

The median duration of EBF was 8.0 weeks (Table 1)

and longer among women who had less prenatal care and

women who had a normal delivery. The log-rank test

showed the amount of prenatal care and the delivery

method were significant factors influencing the risk of

cessation of EBF. After adjusting for the other variables,

the amount of prenatal care was a significant determinant

of the duration of EBF (Table 2). The women who had

received more prenatal care were exposed to a higher

risk of terminating EBF early (HR 5 1.24). Although not

statistically significant (P 5 0.051), the women who had a

Caesarean section tended to stop EBF early (HR 5 1.19).

Discussion

According to the World Health Organization (WHO)

definition of breast-feeding initiation rate7, in South Korea

the rate was 81.3% in 2003. Our additional analysis of the

2000 Korea National Fertility and Family Health Survey

revealed the rate was 74.8% in 2000. In addition, the rate

was higher than those found in Hong Kong (34%)8,

France (57%)9, The Netherlands and the USA (approxi-

mately 70%)10,11 and Singapore (76%)12, although the rate

was lower than those found in Australia and New Zealand

(90%)13,14, Lebanon (95%)15 and rural Vietnam (98%)16.

Given that the WHO has recommended continued

breast-feeding up to 2 years of age and older17, the

breast-feeding initiation in South Korea appears to be

improving. However, the trend of breast-feeding for a

very short period is of great concern. Kaplan–Meier sur-

vival estimates showed the rate of EBF was 30.2% at 3

months, 20.4% at 6 months and 7.5% at 12 months after

delivery. At 4 months after delivery, the rate in South

Table 2 Factors influencing the initiation and duration of partial and exclusive breast-feeding (stepwise logistic and Cox regression
analyses)

Initiation Duration

PBF EBF PBF EBF
Characteristic OR (95% CI) OR (95% CI) HR (95% CI) HR (95% CI)

Mother’s education
#Senior high school 1.00 (referent)
.Senior high school 1.64 (1.11–2.44)*

Mother’s employment status before marriage
No job or white-collar job 1.00 (referent) 1.00 (referent)
Blue-collar job 0.53 (0.36–0.79)** 0.68 (0.49–0.94)*

Baby’s status at birth
Mature 1.00 (referent) 1.00 (referent)
Premature 0.52 (0.31–0.86)* 0.68 (0.44–1.07)

Amount of prenatal care
#10 1.00 (referent) 1.00 (referent) 1.00 (referent)
.10 1.65 (1.14–2.39)** 1.38 (1.03–1.87)* 1.24 (1.03–1.50)*

Delivery method
Normal delivery 1.00 (referent) 1.00 (referent) 1.00 (referent) 1.00 (referent)
Caesarean section 0.51 (0.36–0.73)** 0.67 (0.50–0.89)** 1.17 (1.00–1.37) 1.19 (1.00–1.43)

N 865 865 703 546

PBF – partial breast-feeding; EBF – exclusive breast-feeding; OR – adjusted odds ratio; CI – confidence interval; HR – adjusted hazard ratio.
* P , 0.05, **P , 0.01.
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Korea (26.8%) was much lower than that in Southeast

Asia (49%) and Iceland (56%)18,19.

Our study confirmed that delivery by Caesarean section

decreased the likelihood of breast-feeding16,20. Our

results were also consistent with previous studies show-

ing that once breast-feeding had begun, the delivery

method no longer had any influence on the duration of

breast-feeding21,22. However, although not significant at

the 5% level, Caesarean section was negatively related to

breast-feeding duration (P 5 0.055 for PBF and P 5 0.051

for EBF). A possible reason for this trend in South Korea is

that mothers delivering by Caesarean section believe the

antibiotics contaminate breast milk. Another reason may

be that the pain experienced prior to complete recovery

from the surgery disrupts breast-feeding. Similarly,

because the baby is often taken away after a Caesarean

section, the attempts to initially breast-feed after delivery

are discouraged. Another potential cause is that some

characteristics that influence the duration of breast-feed-

ing as well as delivery by Caesarean section were omitted

in the models and generated an ‘omitted-variable bias’.

For example, in South Korea, for cosmetic or sexual

reasons, some women may refuse breast-feeding and

normal delivery because they believe breast-feeding

practice deforms their breasts and having a normal

delivery loosens the vagina. A further investigation of this

trend may be necessary.

Surprisingly, the mothers who received more prenatal

care tended to cease EBF earlier, compared with those

with less or with no prenatal care. The result is in contrast

to previous findings showing that prenatal care increased

breast-feeding rate and its duration in the USA and

Canada23,24. There was no obvious explanation for this

contradictory result. However, some medical profes-

sionals working at university hospitals have reported

informally the prevalence in many local maternity units in

South Korea of erroneous beliefs, such as that after 6

months breast-feeding is no more beneficial to an infant’s

health than simply providing water. Such attitudes, if

widespread, could at least partly explain the observed

trends. In order to determine which mothers would be

more vulnerable to this erroneous belief, the effects of

interaction terms in the Cox regression analyses were

further investigated. Results showed that mothers who

had more prenatal care and lower education level tended

to terminate EBF early (HR 5 1.62, P , 0.01).

In our dataset, there was no information on the

women’s employment status when they gave birth, so a

variable regarding the women’s employment status

before marriage was included as a proxy. If a positive

association is assumed between women’s jobs before

marriage and their jobs when they gave birth, an infer-

ence can be made that it is more difficult for women

holding blue-collar jobs to initiate breast-feeding than

either women holding while-collar jobs or housewives.

Due to the difficulty of balancing the demands of work

and breast-feeding12, many mothers holding blue-collar

jobs may be discouraged from breast-feeding.

The South Korean government has enacted a few legal

actions aimed at effective implementation of the Inter-

national Code of Marketing of Breast-milk Substitutes

recommended by the WHO. For example, the promotion

of infant formula to the general public and the provision

of free or low-cost supplies to health workers and health-

care facilities were prohibited in 1991 and the advertising

of bottle-fed complementary foods, which are difficult to

distinguish from formula, was prohibited in 2002. How-

ever, South Korea does not fully enforce the WHO code.

For instance, South Korea does not prohibit the promo-

tion of all breast-milk substitutes25. The Baby Friendly

Initiative was introduced into South Korea’s maternity

services in 1993 by UNICEF Korea Baby Friendly, but by

December 2006 only 1.8% of maternity units (57 out of

3126) had been accredited as Baby-Friendly maternity

units26,27.

In South Korea, infant formula companies proactively

promote their products to health workers in maternity

units and, regardless of the mothers’ intentions, their

infants often begin to be bottle-fed. Some companies

invite health workers to classes on conception and new-

born care and limit information concerning breast-feed-

ing, while promoting their products. In January 2007, the

Fair Trade Commission began to investigate two large

infant formula companies on the suspicion that they had

offered to loan a large amount of money to maternity

hospitals at a low interest rate on the condition that the

hospitals would feed their formula to newborns28.

One potential weakness in this study was the cross-

sectional study design, which may have led to some recall

bias. As the survey was targeting mothers not health

workers, clinical problems of infants, such as prematurity,

growth retardation or illness, were not collected. The

dataset included no information on mothers’ employment

status near delivery, which appears important to their

breast-feeding practice.

In conclusion, despite an increased breast-feeding

initiation in South Korea recently, newborns are being fed

with formula and complementary food too early. Together

with mother’s education level and job pattern before mar-

riage, factors such as the amount of prenatal care, delivery

method and the baby’s status at birth could affect the

initiation of breast-feeding. The amount of prenatal care was

significantly correlated with breast-feeding duration.

To promote breast-feeding, several strategies can

be suggested. A systematic campaign and education

regarding the importance and advantages of continued

breast-feeding should be provided to the general public.

In particular, health workers working in maternity units

could have a considerable impact on increasing the

duration of breast-feeding. The overuse and abuse of

delivery by Caesarean section should be prohibited and

women who have had a Caesarean section should be
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encouraged to breast-feed their infants. Supportive

environments such as a nursery room at the worksite

need to be built for working mothers, especially for those

having blue-collar jobs. Maternity units should be

encouraged to follow the guidelines of the Baby Friendly

Initiative. The government should be urged to conduct

evaluative research on the appropriateness of public

policies to lessen the consumption of breast-feeding

substitutes and, if necessary, should enforce a coordina-

tion of multi-faceted policies including the WHO code.
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