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Background: Breastfeeding provides essential health benefits to both infants and mothers and is strongly
recommended for the particularly vulnerable group of low birth weight (LBW) infants. However, little
is known about the breastfeeding trends among LBW infants in Korea. Therefore, this study aimed to
investigate the breastfeeding trends among LBW infants in Korea from 2007 to 2022.

Methods: Using data from the Korea National Health and Nutrition Examination Survey (KNHANES)
from 2007 to 2022, we analyzed the trends in breastfeeding duration among Korean LBW infants. We
analyzed trends in mean breastfeeding duration and the prevalence of exclusive breastfeeding at 3 and
6 months, examining associations with demographic variables using multivariable regression. We conducted
a trend analysis using Joinpoint analysis and examined factors associated with breastfeeding duration using
Cox proportional hazards regression. The study population comprised 4,080 children aged 12-48 months at
the time of the survey, including 227 LBW infants.

Results: The mean breastfeeding duration significantly decreased from 2015 to 2022, with an annual
percentage change (APC) of -8.44% (P<0.05). The decline was more pronounced among LBW infants,
whose mean breastfeeding duration consistently decreased from 2007 to 2022 (APC, -7.81%; P<0.05). LBW
[hazard ratio (HR) =1.59; 95% confidence interval (CI): 1.50-1.69; P<0.001], and male sex (HR =1.11; 95%
CI: 1.08-1.13; P<0.001) were associated with shorter breastfeeding duration, while urban residence (HR
=0.91; 95% CI: 0.89-0.94; P<0.001) were associated with prolonged breastfeeding.

Conclusions: Despite the several benefits of breastfeeding, its duration has been decreasing among Korean
infants, with LBW infants experiencing particularly shorter durations. Stronger efforts are needed to support
breastfeeding, particularly for this vulnerable group.
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Introduction

The benefits of breastfeeding for both infants and
mothers are well established. Breastmilk provides the
infant sufficient nutrition and protection against common
infectious diseases, such as diarrhea, respiratory infections,
and otitis media (1). Moreover, breastfed children have
relatively low risk of overall hospital admission (2), type
1 diabetes mellitus (3), necrotizing enterocolitis, sudden
and unexpected infant death, and overall mortality (4-6).
In the long term, breastfeeding is associated with better
cognitive performance in adulthood (7) and a relatively
low risk of chronic diseases, such as type 2 diabetes and
obesity (4). In addition, mothers who breastfeed have a
relatively low risk of various diseases, such as invasive
breast cancer and ovarian cancer (1). Recognizing the
benefits of breastfeeding to both the infant and mother, the
World Health Organization (WHO) and United Nations
International Children’s Emergency Fund (UNICEF)
recommend the initiation of exclusive breastfeeding within
the first hour of birth until the first 6 months of life (8).
Infants with low birth weight (LBW), which is defined
as <2,500 g at birth, are at increased risk of early growth
retardation, infectious disease, developmental delay, and
death during infancy and childhood (9,10). To reduce
morbidity in this particularly vulnerable population, the
WHO recommends the initiation of breastfeeding as soon
as possible, and exclusive breastfeeding until 6 months
of age, for clinically well LBW infants, just as in term
infants, provided that the infants are not seriously ill or
extremely LBW. Although recent studies have investigated
breastfeeding practices in LBW infants using nationwide
databases (11), they primarily focused on cross-sectional
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associations, and few studies have specifically analyzed long-
term trends in breastfeeding duration among Korean LBW
infants.

This study aimed to address this knowledge gap by
investigating the breastfeeding trend in Korea from 2007
to 2022, with a particular focus on infants with LBW.
We analyzed the trends and factors associated with
breastfeeding rates using nationwide annual data from the
Korea National Health and Nutrition Examination Survey
(KNHANES). We hypothesized that infants with LBW
were less likely to be breastfed and that circumstances
including the coronavirus disease 2019 (COVID-19)
pandemic would affect the duration of breastfeeding.
We present this article in accordance with the STROBE
reporting checklist (available at https://tp.amegroups.com/
article/view/10.21037/tp-2025-aw-813/rc).

Methods
Data and variables

This study used KNHANES data from 2007 to 2022 to
analyze breastfeeding practices over time. KNHANES is
an annual nationwide cross-sectional survey conducted by
the Korea Disease Control and Prevention Agency (12).
Households are selected using a stratified, multistage
probability sampling design and are interviewed by a
trained survey team; All statistical analyses incorporated
sample weights to account for the complex survey
design, non-response, and post-stratification, ensuring
nationally representative estimates. The survey includes
recall questions on birth history, breastfeeding duration,
and demographic information, including income and
residential areas. In this study, we included children aged
12-48 months at the time of the household survey. The
KNHANES data can be freely downloaded from the official
website for public use (13).

Definitions

Breastfeeding duration was defined as the period of
breastfeeding regardless of formula feeding, and exclusively
breastfed meant giving no other food or drink except
breastmilk. The proportions of infants who were exclusively
breastfed for 3 months (EBF-3) and 6 months (EBF-6) were
derived from the database. Infants with LBW were defined
as infants with a birth weight of <2.5 kg. Participants
from Seoul, Busan, Daegu, Incheon, Gwangju, Daejeon,
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Table 1 Demographic information of the study population'
Data (n=4,080)

Variables

Male 2,115 (51.8)

Age (years)

1 1,320 (32.4)

2 1,377 (33.8)

3 1,383 (33.9)
Urban area residents 2,889 (70.8)
Birth weight (kg) 3.22+0.46
Maternal smoking status: ever smoker 601 (16.4)
Maternal education: university or higher 2,801 (78.2)
Breastfeeding duration (months) 8.16+6.99
Ever breastfed 3,628 (88.9)
EBF-3 1,693 (41.7)
EBF-6 1,420 (35.0)

Data are presented as n (%) or mean = SD. ', unweighted for all
measures. EBF-3, exclusively breastfed for 3 months; EBF-6,
exclusively breastfed for 6 months; SD, standard deviation.

Ulsan, Sejong, and Gyeonggi were classified as urban
area residents; whereas those from Gangwon, Chungbuk,
Chungnam, Jeonbuk, Jeonnam, Gyeongbuk, Gyeongnam,
and Jeju were classified as rural area residents, as previously
described (14). Maternal smoking status was categorized
as ever or never smoked, and maternal education level
was classified as university or higher versus high school or
below.

Statistical analysis

To test for trends and annual percentage change (APC)
in breastfeeding from 2007 to 2022, we used Joinpoint
trend analysis software, a statistical software developed by
the United States National Cancer Institute for analyzing
trends of multiple-period segments connected with a
“Joinpoint” (15,16). The permutation test was used to select
the number of Joinpoints with a significance level of 0.05,
and the minimum number of observations between two
Joinpoints was set to 2. We performed Cox proportional
hazards regression to determine the association between
variables and breastfeeding; adjustments in population size
were standardized based on the 2007 data, which served
as the baseline for the study period. All statistical analyses
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incorporated sample weights to account for the complex
survey design and post-stratification, ensuring nationally
representative estimates. The survey package in R was used
to properly account for the stratified, multistage sampling
design, including primary sampling units and stratification
variables. Regression was performed using R software
(version 4.3.2; R Core Team, Vienna, Austria). Statistical
significance was set at P<0.05.

Ethics and guidelines

The study was conducted in accordance with the
Declaration of Helsinki and its subsequent amendments.
KINHANES data are publicly available, and as the study was
not deemed to include human subjects, this study did not
require approval from the institutional review board.

Results
Characteristics of the study population

Of the 4,080 children included in this study (7able 1), 51.8%
were male infants, and the proportions of those aged 1, 2,
and 3 years were 32.4%, 33.8%, and 33.9%, respectively. In
addition, 70.8% of infants were born in urban households.
The mean birth weight was 3.22 kg, with 227 infants
classified as LBW. The mean breastfeeding duration was
8.16 months, and 88.9% of the participants were breastfed
at least once. The EBF-3 and EBF-6 groups accounted for
41.7% and 35.0% of the population, respectively. Among
the mothers, 78.2% had a college degree or higher, and
16.4% reported smoking during pregnancy. Demographic
characteristics stratified by survey cycle are presented in
Table S1. The proportion of urban residents increased from
56.8% in 2007 to 71.9% in 2022 and proportion of LBW
increased from 5.5% in 2007 to 9.9% in 2022.

Trrends in mean breastfeeding duration

Table 2 presents the APC estimates of mean breastfeeding
duration for each year. The trend showed a significant
decrease in mean breastfeeding duration from 2015 to 2022,
with estimated APCs of -8.44% overall, -7.81% for infants
with LBW, and -8.16% for normal infants. Conversely,
there were no significant changes in mean breastfeeding
duration from 2007 to 2015, except among infants
with LBW, who showed the same trend of decreasing
breastfeeding duration from 2007 to 2022 without a
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Table 2 Breastmilk duration and APC in breastfeeding duration according to year

Breastmilk duration (months), mean + SD

Group APC [2007-2015] (%) APC [2015-2022] (%)
2007 2015

Total 8.53+0.60 8.99+0.54 4.64+0.61 -0.59 -8.44*

LBW 5.78+2.58 4.57+1.73 1.30+0.34 -7.81* -7.81*

Normal 8.66+0.61 9.22+0.55 4.96+0.66 -0.53 -8.16*

*, P<0.05. APC, annual percentage change; LBW, low birth weight; SD, standard deviation.

=~ Normal ~o- Total

-~ Low birth weight

10 &

BM duration, month

2008 2010 2012 2014 2016 2018 2020 2022
Year

Figure 1 Mean breastfeeding duration by group. BM, breastmilk.

Joinpoint (Figure I).

Factors associated with breastfeeding duration

Breastfeeding duration decreased by 0.28 months per year;
each calendar year was associated with a 4% increase in
the hazard of breastfeeding cessation [hazard ratio (HR)
=1.04; 95% confidence interval (CI): 1.04-1.05; P<0.001].
LBW infants had a 59% higher hazard of breastfeeding
cessation compared to normal weight infants (HR =1.59;
95% CI: 1.50-1.69; P<0.001). Male infants had an 11%
higher hazard of cessation compared to female infants
(HR =1.11; 95% CI: 1.08-1.13; P<0.001), and maternal
smoking during pregnancy was associated with a 23%
higher hazard of cessation (HR =1.23; 95% CI: 1.19-1.27;
P<0.001). In contrast, urban residence was associated with
a 9% lower hazard of breastfeeding cessation compared to
rural residence (HR =0.91; 95% CI: 0.89-0.94; P<0.001),
indicating longer breastfeeding duration. Higher maternal
education was also protective (HR =0.96; 95% CI: 0.93—

© AME Publishing Company.

Table 3 Multivariable Cox proportional hazards regression analysis
for factors associated with breastfeeding cessation

HR (95% Cl)

Variables

Survey year 1.04 (1.04-1.05)**

Sex
Male 1.11 (1.08-1.13)***
Female Ref.

Household income quartile

Q1 (lowest) Ref.

Q2 0.93 (0.93-0.96)**
Q3 1.02 (0.99-1.05)
Q4 1.05 (1.01-1.08)**

Urban area residents 0.91 (0.89-0.94)*
LBW 1.59 (1.50-1.69)***
Maternal smoking

Never smoker Ref.

At least once 1.23 (1.19-1.27)**
Maternal education

Below university Ref.

University or higher 0.96 (0.93-0.99)*

** P<0.01; ***, P<0.001. CI, confidence interval; HR, hazard
ratio; LBW, low birth weight; Q, quartile.

0.99; P=0.004) (Tible 3).

Discussion

We examined the trends in breastfeeding duration among
Korean women using the KNHANES database. In the
Republic of Korea, nationwide surveys on breastfeeding
have been conducted by the Korea Institute for Health
and Social Affairs, with the first being the Survey of
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Breastfeeding in Korea in 1994. Subsequently, the National
Survey on Fertility, Family Health and Welfare in Korea
has been conducted every 3 years and has included
questionnaires on breastfeeding since 2000. In addition,
the Korea Ministry of Health and Welfare and the Korea
Centers for Disease Control and Prevention have reported
breastfeeding rates in the KNHANES since 1998 (17).
According to the aforementioned surveys, the breastfeeding
rate in Korea has remained low, compared with that in
India, China, the United States, and Europe (18).

The percentage of breastfeeding women was previously
reported to increase from 76.3% in 2010-2012 to 81.5%
in 2016-2018 (19). However, our results suggested that
the mean breastfeeding duration has been decreasing in
the time period, which is consistent with previous results
on a decrease in prolonged breastfeeding and EBF-6 in
the 2010s (20). Therefore, although more mothers initially
try breastfeeding, most discontinue breastfeeding early
in the course. Notably, this decreasing trend parallels
the precipitous drop in South Korea’s total fertility rate
observed around 2015. This temporal synchronization
suggests that the intensifying socioeconomic pressures
driving the demographic crisis may also be undermining the
capacity of mothers to sustain breastfeeding.

In particular, LBW infants in this study had a 59% higher
hazard of breastfeeding cessation compared to normal-
weight infants, indicating substantially shorter breastfeeding
duration. Several factors may explain this pattern. First, the
high rate of neonatal intensive care unit (NICU) admission
among infants with LBW likely contributes to reduced
breastfeeding duration. NICU admission inherently limits
maternal-infant contact and increases exposure to formula
feeding, which is more readily accessible to healthcare
staff. Second, because of concerns about inadequate
caloric intake in smaller infants, caregivers may choose
formula that can be fortified rather than breast milk. If
early feeding is challenging or early weight gain is slow,
parents may also discontinue breastfeeding prematurely out
of concern. Targeted education and reinforcement of the
long-term benefits of sustained breastfeeding are needed
to improve breastfeeding continuation in this population.
Furthermore, the steadily declining mean breastfeeding
duration since 2008, reaching an estimated 1.1 months
in 2022, is concerning. Breastfeeding that barely exceeds
1 month, far below even 3 months, indicates an urgent need
for multifaceted interventions.

We found an interesting discrepancy in breastfeeding
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duration between male and female infants, with the former
being breastfed for a shorter duration. Although no previous
reports have been published in Korea, several countries and
ethnicities, including India, China, and Hispanic Americans,
have been reported to exhibit the same pattern (21). Further
research is required to confirm this pattern.

The relationship between income and breastfeeding is
complex. A previous study reported a U-shaped relationship
between income and breastfeeding rate (18), and we found
a similar association between income and breastfeeding
duration. In addition, we found that urban residents
breastfed their infants longer than rural residents did. This
result may be explained by the occupation of the mother,
which affects breastfeeding rate (18). Despite several
programs launched by the Korean government, UNICEE,
and WHO to promote breastfeeding, including the Baby-
Friendly Hospital Initiative and Mother-Friendly Workplace
projects, obstacles, such as lack of education and work
constraints, remain (22). Various programs are still needed in
Korea to help employed women achieve longer breastfeeding
duration, such as ensuring protected time for pumping and
providing access to breast-pump rental services.

This study had some limitations. The retrospective
cross-sectional survey design had an inherent recall bias,
particularly for older children (up to 48 months) whose
breastfeeding information is reported retrospectively. In
addition, the KNHANES database did not include other
potential factors, such as delivery method, rooming-
in, and use of a baby-friendly hospital, which may have
influenced breastfeeding duration. In the future, analysis
of breastfeeding trends in a nationwide birth cohort would
be possible using the National Health Screening Program
for Infants and Children database, which has included
questionnaires on exclusive breastfeeding since 2021 (23).

Conclusions

Despite the limitations mentioned above, to the best of our
knowledge, this study was the first to report the trend of
breastfeeding duration among infants with LBW in Korea
using a representative nationwide KNHANES database.
Considering that infants with LBW are at high risk of
various postnatal morbidities, the decreasing trend in
breastfeeding in this population was particularly worrisome.
Efforts from healthcare providers and the government are
needed to promote longer breastfeeding in infants with

LBW.

Transl Pediatr 2026;15(2):39 | https://dx.doi.org/10.21037/tp-2025-aw-813



Page 6 of 7

Acknowledgments

None.

Footnote

Reporting Checklist: The authors have completed the
STROBE reporting checklist. Available at https://
tp.amegroups.com/article/view/10.21037/tp-2025-aw-813/rc

Peer Review File: Available at https://tp.amegroups.com/
article/view/10.21037/tp-2025-aw-813/prf

Funding: None.

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at https://tp.amegroups.
com/article/view/10.21037/tp-2025-aw-813/coif). The
authors have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. The study was
conducted in accordance with the Declaration of Helsinki
and its subsequent amendments. KNHANES data are
publicly available, and as the study was not deemed to
include human subjects, this study did not require approval
from the institutional review board.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. IpS, Chung M, Raman G, et al. Breastfeeding and
maternal and infant health outcomes in developed
countries. Evid Rep Technol Assess (Full Rep)
2007;(153):1-186.

2. Lee]S, Shin JI, Kim S, et al. Breastfeeding and impact on
childhood hospital admissions: a nationwide birth cohort

© AME Publishing Company.

10.

11.

12.

13.

14.

15.

Han et al. Breastfeeding duration trends in Korea

in South Korea. Nat Commun 2023;14:5819.

Cardwell CR, Stene LC, Ludvigsson J, et al. Breast-feeding
and childhood-onset type 1 diabetes: a pooled analysis of
individual participant data from 43 observational studies.
Diabetes Care 2012;35:2215-25.

Victora CG, Bahl R, Barros AJ, et al. Breastfeeding in

the 21st century: epidemiology, mechanisms, and lifelong
effect. Lancet 2016;387:475-90.

Kim YK, Kim Y], Lee S, et al. Impact of breastfeeding

at 4-6 months of age on preschool neurodevelopmental
outcomes: a nationwide population-based study. Eur J
Pediatr 2025;184:715.

Park PG, Heo JS, Ahn YH, et al. Association between
Exclusive Breastfeeding and the Incidence of Childhood
Nephrotic Syndrome. J Pediatr 2025;276:114266.
Mortensen EL, Michaelsen KF, Sanders SA, et al. The
association between duration of breastfeeding and adult
intelligence. JAMA 2002;287:2365-71.

World Health Organization. WHO Guideline for
complementary feeding of infants and young children
6-23 months of age. 2023. Accessed January 11, 2026.
Available online: https://www.who.int/publications/i/
item/9789240081864

Han JH, Yoon SJ, Lim JH, et al. The impact of neonatal
morbidities on child growth and developmental outcomes
in very low birth weight infants: a nationwide cohort study.
Eur J Pediatr 2022;181:197-205.

Kim JY. Acute kidney injury in very low birth weight
infants: challenges, risk factors, and outcomes. Child
Kidney Dis 2025;29:1-3.

Kang M, Choi EK, Lee JM, et al. Trends and determinants
in breastfeeding among Korean infants (2007-2021): a
nationwide study using the National Health Screening
Program for Infants and Children. Clin Exp Pediatr
2025;68:772-80.

World Health Organization. Breastfeeding of low-birth-
weight infants. 2023. Accessed June 6, 2025. Available
online: https://www.who.int/tools/elena/interventions/
supplementary-feeding

Oh K, Kim Y, Kweon S, et al. Korea National Health
and Nutrition Examination Survey, 20th anniversary:
accomplishments and future directions. Epidemiol Health
2021;43:2021025.

Korea Disease Control and Prevention Agency. Korea
National Health and Nutrition Examination Survey.
Accessed June 6, 2025. Available online: https://knhanes.
kdca.go.kr/knhanes/eng/main.do

Ha J, Lee SW, Yon DK. Ten-year trends and prevalence

Transl Pediatr 2026;15(2):39 | https://dx.doi.org/10.21037/tp-2025-aw-813


https://tp.amegroups.com/article/view/10.21037/tp-2025-aw-813/rc
https://tp.amegroups.com/article/view/10.21037/tp-2025-aw-813/rc
https://tp.amegroups.com/article/view/10.21037/tp-2025-aw-813/prf
https://tp.amegroups.com/article/view/10.21037/tp-2025-aw-813/prf
https://tp.amegroups.com/article/view/10.21037/tp-2025-aw-813/coif
https://tp.amegroups.com/article/view/10.21037/tp-2025-aw-813/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.who.int/publications/i/item/9789240081864
https://www.who.int/publications/i/item/9789240081864
https://www.who.int/tools/elena/interventions/supplementary-feeding
https://www.who.int/tools/elena/interventions/supplementary-feeding
https://knhanes.kdca.go.kr/knhanes/eng/main.do
https://knhanes.kdca.go.kr/knhanes/eng/main.do

Translational Pediatrics, Vol 15, No 2 February 2026

16.

17.

18.

19.

of asthma, allergic rhinitis, and atopic dermatitis among
the Korean population, 2008-2017. Clin Exp Pediatr
2020;63:278-83.

National Cancer Institute. Joinpoint Trend Analysis
Software. 2025. Accessed June 6, 2025. Available online:
https://surveillance.cancer.gov/joinpoint/

Chung SH, Kim HR, Choi YS, et al. Trends of
breastfeeding rate in Korea (1994-2012): comparison
with OECD and other countries. ] Korean Med Sci
2013;28:1573-80.

Huh Y, Kim YN, Kim YS. Trends and Determinants in
Breastfeeding among Korean Women: A Nationwide
Population-Based Study. Int ] Environ Res Public Health
2021;18:13279.

Hong J, Chang JY, Oh S. The Current Status of Prolonged
Breastfeeding and Its Related Factors in Korean Infants
and Their Mothers: A Nationwide Cross-Sectional Study.

Cite this article as: Han S, Shin BS, Park PG. Trends in
breastfeeding duration in Korea from 2007 to 2022 and

implications for low-birth-weight infants: a repeated cross-
sectional study. Transl Pediatr 2026;15(2):39. doi: 10.21037/tp-
2025-aw-813

© AME Publishing Company.

20.

21.

22.

23.

Page 7 of 7

J Korean Med Sci 2023;38:¢261.

Kim ES, Min HG, Lee JY, et al. Development of a
Protocol for the Direct Breastfeeding of Premature Infants
in Neonatal Intensive Care Units. ] Perinat Neonatal Nurs
2024;38:73-87.

Shafer EF, Hawkins SS. The Impact of Sex of Child on
Breastfeeding in the United States. Matern Child Health J
2017;21:2114-21.

Park HW, Ryu KH, Piao Y, et al. Positive Effect of Baby-
Friendly Hospital Initiatives on Improving Mothers'
Intention for Successful Breastfeeding in Korea. ] Korean
Med Sci 2018;33:e272.

Ministry of Health and Welfare. 2021. Accessed June 6,
2025. Available online: https://www.law.go.kr/ % ED %96 %
89%EC%A0%95%EA%B7 %9C%EC%B9%99/% EA%
B1%B4%EA%B0%95%EA%B2%80%EC%A7%84%E
C%8B%A4%EC%8B%9C%EA%B8%B0%EC%A4%80

Transl Pediatr 2026;15(2):39 | https://dx.doi.org/10.21037/tp-2025-aw-813


https://surveillance.cancer.gov/joinpoint/
https://www.law.go.kr/%ED%96%89%EC%A0%95%EA%B7%9C%EC%B9%99/%EA%B1%B4%EA%B0%95%EA%B2%80%EC%A7%84%EC%8B%A4%EC%8B%9C%EA%B8%B0%EC%A4%80
https://www.law.go.kr/%ED%96%89%EC%A0%95%EA%B7%9C%EC%B9%99/%EA%B1%B4%EA%B0%95%EA%B2%80%EC%A7%84%EC%8B%A4%EC%8B%9C%EA%B8%B0%EC%A4%80
https://www.law.go.kr/%ED%96%89%EC%A0%95%EA%B7%9C%EC%B9%99/%EA%B1%B4%EA%B0%95%EA%B2%80%EC%A7%84%EC%8B%A4%EC%8B%9C%EA%B8%B0%EC%A4%80
https://www.law.go.kr/%ED%96%89%EC%A0%95%EA%B7%9C%EC%B9%99/%EA%B1%B4%EA%B0%95%EA%B2%80%EC%A7%84%EC%8B%A4%EC%8B%9C%EA%B8%B0%EC%A4%80

