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Abstract
Background: While breastfeeding provides both optimal nutrition for infants and health bene�ts for the
mother, many women either do not breastfeed or terminate breastfeeding earlier than recommended. The
aim of this analysis was to identify factors associated with early discontinuation of breastfeeding in
Japanese women.

Methods: This study utilized medical records from the Iwase General Hospital in Fukushima Prefecture,
Japan to assess cessation of breastfeeding by the 1-month postpartum appointment. Demographic,
medical, and family predictors among 734 women who had initiated breastfeeding during their delivery
hospital stay were examined, and multiple logistic regression was used to determine signi�cant
predictors of early cessation of exclusive breastfeeding.

Results: In a bivariate analysis, it was observed that women who were primipara, unmarried, smoked
before pregnancy, were exposed to secondhand smoke, employed, and/or had asthma were more likely to
discontinue exclusive breastfeeding. Infant factors associated with discontinuation were lower
birthweight, earlier gestational age, neonatal intensive care unit admission, treatment for jaundice, or
lower weight gain. In multivariable analysis, primiparity, smoking before pregnancy, maternal employment
and neonatal jaundice therapy remained associated with discontinuation of breastfeeding.

Conclusions: Several maternal factors are associated with discontinuation of exclusive breastfeeding. In
particular, women who smoke before pregnancy may need to be targeted for additional support for
breastfeeding.

Background
Breastfeeding is generally considered to provide optimal nutrition for babies. Infants who are breastfed
have lower rates of infection, better cognition, and a reduced risk of obesity; although the extent to which
this relation is causal, especially in the developed countries, is not completely clear. Breastfeeding also
has important bene�ts for maternal health, including reduced risk of depression [1] and reduced
cardiovascular and metabolic risk later in life [2]. As these bene�ts are most strongly seen in women and
infants who breastfeed the longest [3, 4], it follows that early cessation reduces the possible
improvements.  In Japan, over 95% of women attempt to breastfeed, but this declines dramatically in the
�rst month, with 50% or less breastfeeding at 1-month postpartum [5]. Breastfeeding is strongly
encouraged, and clinicians work together to establish breastfeeding before a woman leaves the hospital
post-delivery. However, many women still discontinue breastfeeding shortly after, even within the �rst
month, well before supplementation is optimal.

Many women experience di�culties breastfeeding, including physical symptoms and logistical barriers
such as returning to work [6, 7]. In addition, breastfeeding is a dynamic interaction, and women who
believe that they are not providing su�cient quantities of milk, or that their infant is not gaining a
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su�cient amount of weight are more likely to supplement or discontinue breastfeeding altogether [6, 8-
10].

The goal of this analysis was to identify factors associated with early discontinuation of breastfeeding,
with a particular focus on factors relevant to Japanese women - where breastfeeding is highly socially
accepted, but exclusive breastfeeding for the recommended time is less common [11]. Breastfeeding
practices are not universal, and previous studies on predictors of breastfeeding in Japan found mixed
associations with age and education- factors that are strongly associated with breastfeeding in other
countries [5]. Previous studies have indicated that living with the baby’s father promotes breastfeeding,
while living with a grandparent does not [12]. The information from this study will assist with the
development of clinical practice and other programs that may mitigate the risk of early discontinuation of
breastfeeding.

Methods
Study setting and population

This study was conducted at Iwase General Hospital, the only general public hospital serving the
Fukushima Prefecture in Japan. The hospital has a small neonatal intensive care unit (3 beds) that can
treat infants born at 34 weeks’ gestation or later, and averages 50 deliveries per month. In Japan, 99% of
women deliver in a hospital or clinic, and the average hospital stay associated with delivery is 5 days. The
hospital follows the World Health Organization’s guidelines for establishing breastfeeding, including
facilitating skin-to-skin contact, allowing rooming-in, and not providing breastmilk substitutes [13]. 

Study design

This study was a retrospective cohort, created by abstracting electronic medical records from a single
hospital. Medical records from women delivering a singleton livebirth between March 2017 and August
2019 were included in this analysis; a total of 1350 women met this standard. Women were excluded if
they delivered preterm (< 37 weeks’ gestation, n = 77), had an infant with birthweight < 2500 g or < 1.5 SD
the mean for gestational age (n = 148) and remained in the neonatal intensive care unit (NICU) at time of
mother’s discharge (n = 104), or had any serious maternal complications (hemolysis, elevated liver
enzymes, low platelet count [HELLP], n = 2; severe hemorrhage, n = 2). This left a total of 1104 women
with no obvious contraindication to breastfeeding at the time of birth; of these, 734 (66.4%) had
established breastfeeding by the time the mother left the hospital. All women returned for a 1-month
infant/maternal visit.

Outcome

The outcome was discontinuation of exclusive breastfeeding by the 1-month postpartum visit, de�ned as
complete cessation of breastfeeding or supplementation with formula. This was based on a standard
questionnaire and clinician interview about the child’s nutrition; the responses were (1) complete
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breastfeeding, (2) supplemental formula (at the time of the 1-month checkup, the mother was feeding the
infant with formula, even if only a little, in addition to breast milk), and (3) formula (at the time of the 1-
month checkup, the infant was being fed exclusively with formula).

Predictors

Demographic, medical, behavioral, and family factors for both the mother and infant were examined as
possible predictors of breastfeeding discontinuation. All factors were abstracted from the women’s
medical records. The demographic factors examined were age at birth, marital status, and employment
status (any job at time of birth). The maternal medical factors examined were parity, underlying diseases
(physical condition, such as thyroid disease or diabetes, or mental condition, such as anxiety or mood
disorder), allergies, pre-pregnancy weight/body mass index (BMI), type of delivery (cesarean or vaginal),
use of infertility treatment (assisted reproductive technology), hemorrhage, and mastitis. The infant
medical factors were birthweight, gestational age, sex, Apgar score, umbilical artery pH, admission of
infant to NICU after day-1, jaundice, and weight gain per day. Behavioral factors examined were pre-
pregnancy smoking, alcohol consumption (any/none), dietary supplements, and preference for exclusive
breastfeeding, asked before birth. No women admitted to active or passive smoking during pregnancy.
Family factors examined were husband/partner present, family members living at the same house,
housing (single-family/multiple dwelling), and returned to parents’ house to give birth.

Analysis

Women who were breastfeeding exclusively at 1-month were compared to those supplementing with
formula or using it exclusively. Chi-square tests (Fisher’s exact test when cell size was < 5) were used to
analyze categorical/dichotomous variables, and t-tests were used for continuous variables. Variables that
showed a statistically signi�cant difference (p < 0.05) in bivariate analysis were included in a logistic
model to identify the strongest predictors. All analyses were conducted using SPSS v. 26.

This study was approved by the Ethics Committee of Iwase General Hospital (#191102).

Results
The study population is described in Table 1. The total smoking rate before pregnancy was 17.3%, and
the smoking rate among those aged < 30 years old was statistically higher compared to those aged ≥ 30
years old (22.5% vs. 13.2%, p < 0.01). Women were less likely to continue breastfeeding if they were
unmarried (7.2% unmarried among those who supplemented with formula vs. 2.9% unmarried among
those who continued exclusive breastfeeding, p = 0.01), smoked before pregnancy (26.8% vs. 13.5%, p <
0.01), had a partner who smoked (34.4% vs. 23.1%, p < 0.01), were employed (70% vs. 61.8%, p = 0.04), or
had asthma (13.2% vs. 6.7%, p < 0.01). Infant factors associated with discontinuation were lower
birthweight (mean birthweight 3017 g in those who were supplemented vs. 3105 g in those exclusively
breastfed), earlier gestational age (39w4d vs. 39w5d, p < 0.01), NICU admission (12.9% vs. 7.6%, p <
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0.01), neonatal jaundice treatment (12.0% vs. 5.5%, p < 0.01), and lower weight gain (42.4 vs. 45.7, p <
0.01).

In multivariable analysis (Table 2), primiparity (adjusted odds ratio (aOR), 1.69; 95% con�dence interval
(CI), 1.21–2.36), active smoking before pregnancy (aOR, 2.00; 95% CI, 1.31–3.02), maternal employment
(aOR, 1.50; 95% CI, 1.05–2.15), and neonatal jaundice treatment (aOR, 2.15; 95% CI, 1.20–2.36) remained
associated with discontinuation of breastfeeding. 

Discussion
Even if breastfeeding was well established when mothers were discharged from hospital after giving
birth, primiparity, employment, smoking before pregnancy, and infant jaundice requiring phototherapy
were associated with an increased risk of discontinuation of breastfeeding. The associations with
primiparity and employment were already known. Previous studies in Japan have found that employed
mothers are less likely to breastfeed exclusively (although breastfeeding is more common in those with
extended leave than those who were unemployed), while previous studies of parity have had mixed
results [5]. 

Mothers who smoked before becoming pregnant were also at high risk of discontinuing breastfeeding, a
factor which has been identi�ed previously. In this study, although all pregnant women who smoked
before pregnancy were strictly discouraged from smoking, and no women admitted to either active or
passive smoking during pregnancy, smoking before pregnancy was identi�ed to be an independent risk
factor for discontinuation of breastfeeding. (It is also possible that some women continued smoking
through pregnancy, as the self-reports were not con�rmed via biomarker, for instance.) This is important
as it demonstrates that quitting smoking after pregnancy begins may be too late to affect breastfeeding
continuation. 

Furthermore, smoking before pregnancy was more common in younger women (< 30 years old) than
older (≥ 30 years old), which is concerning for regional public health as it implies that smoking may be
increasing among women of reproductive age. Fukushima Prefecture has one of the highest smoking
rates in Japan. According to the Cancer Registry and Statistics of the Cancer Information Service of the
National Cancer Center, Japan, 10.7% of women aged ≥ 20 years are smokers, ranking it as the eighth
worst prefecture in Japan (as of 2016). In fact, the pre-pregnancy smoking rate of women who deliver in
our hospital is even higher at 23%. 

The reason that this group is at higher risk of supplementing with formula after leaving hospital is
unknown. There are no obvious factors that would cause smoking before pregnancy to inhibit the
secretion of breastmilk after delivery, but several studies con�rm this association [14]. Many smokers
who quit during pregnancy relapse, and there is some evidence that milk volume may be reduced and
infants’ response to breastmilk affected by active smoking [15]. Some women may also worry that
chemicals may be passed to the baby through breastmilk or may �nd the recommendations to limit
breastfeeding to several hours after smoking di�cult to follow. Among women who do not relapse, it
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seems likely that there is no direct association, but instead correlations with other lifestyle or
psychosocial factors. Indeed, studies in smokers who quit during pregnancy found that smoking did not
affect breastfeeding decisions for the majority, although some reduced smoking during
breastfeeding [16]. Smokers did not differ from non-smokers in their reported reasons for ceasing
breastfeeding [17]. However, one previous study of smoking prior to delivery found that women who
intended to breastfeed were more likely to quit smoking during pregnancy [18], so reverse causation is a
possibility: women who intend to revert to smoking may choose not to breastfeed. Exposure to
secondhand smoke, more common among women who smoke, has also been associated with
breastfeeding cessation [19, 20]. 

Novel solutions may be needed to address these issues; smoking cessation through pediatric practices,
rather than limited to primary or gynecologic care, shows promise [21]. Several evidence-based programs
to improve cessation during pregnancy and prevent relapse have been shown to be effective [22],
although not all have been tested in a Japanese population and relapse rates are still quite high [23]. A
mix of behavioral and incentive strategies may be most effective [24]. It is the authors’ experience that
discussing the risk of Sudden Infant Death Syndrome and other risks to the infant’s health are effective in
encouraging women to quit smoking.

Neonatal jaundice treatment was associated with an increased likelihood of discontinuation of
breastfeeding. A previous Canadian study found no differences in discontinuation between infants
hospitalized for hyperbilirubinemia and those who were not [25], while an Italian study similarly failed to
�nd jaundice predictive [26]. However, as “breastfeeding jaundice” is a common �nding shortly after birth,
and may be alarming to parents, it seems reasonable that its presence might contribute to
discontinuation.

Several factors that are generally considered to be associated with breastfeeding cessation were not
predictive in this analysis. After adjustment, associations with lower infant weight gain were too small to
be considered clinically relevant. Previous studies have identi�ed pre-pregnancy BMI and pregnancy
weight gain as important predictors (sometimes interacting with smoking) [27], which was not the case in
the current analysis. In this study, differences in birthweight for gestational age (a factor shown to be
associated with discontinuation in other studies [28]) by breastfeeding status were identi�ed, but these
differences were not considered to be clinically signi�cant, and consequently were not included in further
analysis. 

The strengths of the study include the consideration of medical, individual, and family factors, as well as
the extended follow-up. Furthermore, as none of the women reported smoking during pregnancy, the
study isolates the effect of pre-pregnancy smoking. The limitations of the current study include the lack
of information on maternal mental health during pregnancy or postpartum (unlike now, at the time of the
study, depression was not usually included in the medical record), or di�culties in breastfeeding beyond
mastitis. In addition, no information was available on attitudes and intentions around breastfeeding [29],
paci�er use (not recommended by the hospital) [30], or previous breastfeeding among multiparous
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women. Moreover, other studies have explored various factors that were unable to be assessed here. For
instance, formula supplementation in the hospital has been shown to be associated with an increased
likelihood of cessation [31]. Intention to breastfeed and length of intended time are also strongly
associated [32, 33]. In addition, perceived insu�cient milk supply, breast problems, and tiredness were all
associated with stopping breastfeeding before 3 months in a cohort of women who intended to continue
breastfeeding [31]. Lack of con�dence in breastfeeding and belief that the baby prefers formula were
associated with stopping breastfeeding in the �rst 2 weeks in a cohort of lower-income women in
Connecticut (USA), as were young maternal age and lower education [33].

Conclusion
Although the mechanism is unclear, this epidemiological study suggests that smoking before pregnancy
is a risk factor for the later non-continuation of breastfeeding. If this is the case, preconception education
may be required to encourage women of childbearing age to quit smoking before they begin planning
pregnancy. If these �ndings go some way to enable infants to breastfeed, then this study will be
extremely important. Further studies on smoking cessation as a component of preconception care are
also planned.

List Of Abbreviations
BMI, body mass index; NICU, neonatal intensive care unit; aOR, adjusted odds ratio; CI, con�dence interval
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Table 1. Maternal and infant factors associated with discontinuation of exclusive

breastfeeding in Japanese women (n = 734)

Predictor (n with data) Formula

supplementation

n (%) or mean

(SD)

Exclusive

breastfeeding

n (%) or mean

(SD)

p*-

value

Demographics      

Primiparity 120 (57.4%) 229 (43.6%) <

0.01

       

Age (n = 734) 29.6 (6.0) 30.0 (4.7) 0.31

Age < 30 years  94 (29.0%) 230 (71.0%) 0.77

       

Unmarried marital status 15 (7.2%) 15 (2.9%) 0.01

       

Employed 145 (70.0%) 322 (61.8%) 0.04

       

Health behavior      

Active smoking before pregnancy (n

= 734)

56 (26.8%) 71 (13.5%) <

0.01

       

Passive smoking before pregnancy 

(n = 654)

72 (34.4%) 103 (23.1%) <

0.01

       

Alcohol use before pregnancy 

(n = 732)

45 (21.5%) 90 (17.2%) 0.17

       

Dietary supplement use (n = 732) 70 (33.5%) 142 (27.1%) 0.09
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Pre-pregnancy weight (kg) 53.7 (9.2)  53.8 (9.3)  

       

Pre-pregnancy BMI (n = 685) 21.7 (3.7) 21.5 (3.5) 0.53

       

Weight gain during pregnancy 

(n = 679)

10.2 (4.2) 9.8 (4.3) 0.29

       

Medical      

Food allergy 

(n = 734)

22 (10.5%) 47 (9.0%) 0.49

       

Drug allergy 

(n = 734)

10 (4.8%) 38 (7.2%) 0.32

       

Bronchial asthma 

(n = 701)

27 (13.2%) 33 (6.7%) <

0.01

       

Underlying maternal disease 16 (7.7%) 32 (6.1%) 0.51

       

Preference for exclusive

breastfeeding if possible 

(n = 429)

121 (98.4%) 304 (99.4%) 0.33

       

Mastitis 8 (3.8%) 39 (7.5%) 0.09

       

Infertility treatment (n = 734) 16 (7.7%) 32 (6.1%) 0.51

       

Family and housing      

Returned to parents’ house to give 48 (23.6%) 135 (27.7%) 0.27
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birth (n = 690)

       

Post-discharge living environment (n

= 167)

    0.91

nuclear family 19 (34.5%) 33 (29.5%)  

living with own family 29 (52.7%) 59 (52.7%)  

living with husband/partner’s family 7 (12.7%) 20 (17.9%)  

       

Detached house  37 (74.0%) 91 (84.3%) 0.13

Infant factors      

Vaginal delivery 

(n = 734)

170 (81.3%) 444 (84.6%) 0.29

       

Birthweight 

(n = 734)

3017 (285) 3105 (294) <

0.01

       

Gestational age 

(n = 734)

39w4d (1w0d) 39w5d (1w0d) <

0.01

       

Male infant 

(n = 734)

115 (55.0%) 248 (47.2%) 0.06

       

5-minute Apgar score (n = 734) 8.9 (0.3) 8.9 (0.4) 0.81

       

NICU admission 

(n = 734)

27 (12.9%) 40 (7.6%) 0.11

       

Neonatal jaundice treatment (n =

734)

25 (12.0%) 29 (5.5%) <

0.01
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Umbilical pH 

(n = 734)

7.31 (0.48) 7.32 (0.55) 0.11

       

Weight gain at 1-month checkup 

(n = 659)

42.4 (11.5) 45.7 (10.3) <

0.01
*Chi-square test for categorical/dichotomous variables; t-test for continuous variables.
 If N is not specified, data were complete. SD, standard deviation

            

 

Table 2. Multivariable predictors of discontinuation of exclusive breastfeeding among

Japanese women (n = 734)a

  aOR 95% CI p-value

Primiparity 1.688 1.208–2.359 < 0.01

       

Employed 1.502 1.049–2.148 0.026

       

Married 1.788 0.822–3.889 0.142

       

Active smoking before pregnancy 1.995 1.317–3.021 < 0.01

       

Neonatal jaundice treatment 2.152 1.201–2.359 < 0.01

aAll variables statistically significant (p < 0.05) in bivariate analysis were included in the

multivariable model. aOR, adjusted odds ratio; CI, confidence interval.


