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Abstract

Background: While breastfeeding provides benefits for infants and the mother, many women either do not breast-
feed 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 used data from medical records of women delivering a singleton live birth between March 2017
and August 2019 in Iwase General Hospital, Fukushima Prefecture, Japan to assess cessation of breastfeeding by the
T-month postpartum appointment. Demographic (age at birth, and employment status), medical (parity, and physical
and mental condition of the mother; and infant medical factors, such as sex, Apgar score, and jaundice, among other),
and family factors (husband/partner, family members living at the same house, among others) in 734 women who
had initiated breastfeeding during their delivery hospital stay were examined, and multiple logistic regression was
used to determine significant predictors of early cessation of exclusive breastfeeding.

Results: Bivariate analysis revealed that women who were primipara, unmarried, exposed to secondhand smoke, and
employed; those who smoked before pregnancy; and those who had asthma were more likely to discontinue exclu-
sive breastfeeding than other women. Infant factors associated with discontinuation were lower birthweight, earlier
gestational age, neonatal intensive care unit admission, treatment for jaundice, or lower weight gain. Multivariable
analysis revealed that primiparity, passive smoking before pregnancy, maternal employment, and neonatal jaundice
therapy were associated with discontinuation of breastfeeding.

Conclusions: In particular, women whose partners smoked before pregnancy may need to be targeted for addi-
tional support for breastfeeding.
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Background

Breastfeeding provide optimal nutrition for babies.

Infants who are breastfed have lower rates of infection,

better cognition, and a lower risk of obesity than those
*Correspondence: room335@fmu.acjp who are not. However, the extent to which this relation
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for maternal health, including reduced risk of depression
[1] and reduced cardiovascular and metabolic risk later in
life [2]. These benefits are most strongly seen in women
who breastfeed and in infants who are breastfed for a
long period of time [3, 4], it follows that early cessation
reduces these improvements. In Japan,>95% pregnant
women attempt to breastfeed their infants, but around
42-49% could exclusively breastfeed during the first
month postpartum [5]. Breastfeeding is strongly encour-
aged, and clinicians work together to establish breast-
feeding before a woman leaves the hospital after delivery.
However, many women discontinue breastfeeding shortly
after delivery, even within the first month, well before
supplementation is optimal.

Many women experience difficulties breastfeeding,
including physical symptoms (cracked nipples, mastitis,
among others) and logistical barriers such as returning to
work [6, 7]. In addition, breastfeeding is a dynamic inter-
action, and women who believe that they are not provid-
ing sufficient quantities of milk or that their infant is not
gaining a sufficient amount of weight are more likely to
supplement or discontinue breastfeeding altogether
[6, 8—10].

The goal of this analysis was to identify physical, medi-
cal, socioeconomics and cultural factors associated with
early discontinuation of breastfeeding, with a particu-
lar focus on factors relevant to women in Japan, where
breastfeeding is highly socially accepted, but exclusive
breastfeeding for the recommended time is less common
compared to that in other countries [11-13]. Breastfeed-
ing practices are not universal, and previous studies on
predictors of breastfeeding in Japan have found mixed
associations between breastfeeding and age and educa-
tion factors that are strongly associated with breastfeed-
ing in other countries [5]. Previous studies have indicated
that living with the baby’s father promotes breastfeeding,
while living with a grandparent does not [14]. The infor-
mation from this study data will assist with the develop-
ment 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 of gestation and performs 50 deliveries
per month. In Japan, 99% women deliver in a hospital
or clinic, and the average length of hospital stay associ-
ated with delivery is 5 days. The hospital follows the
World Health Organization’s guidelines for establishing
breastfeeding, including facilitating skin-to-skin contact,
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allowing rooming-in, and not providing breastmilk sub-
stitutes [15].

Study design

This retrospective cohort used data from the electronic
medical records from a single hospital. Medical records
of women delivering a singleton live birth between March
2017 and August 2019 were included in this analysis;
a total of 1350 women met this criterion. Women were
excluded if they delivered preterm (<37 weeks of gesta-
tion, n=77), delivered an infant with birthweight <2500 g
or<-1.5 SD of the mean for gestational age (n=148) and
remained in the neonatal intensive care unit (NICU) at
time of mother’s discharge (m=104), or had any serious
maternal complications (HELLP—hemolysis, elevated
liver enzymes, low platelet count—syndrome, n=2 and
severe postpartum hemorrhage, n=2). A total of 1104
women with no obvious contraindication to breastfeed-
ing at the time of birth, 734 (66.4%) women had estab-
lished breastfeeding by the time they were discharged
from the hospital (5 days postpartum), without of a doula
or midwife help. All women returned to the hospital for
the 1-month infant/maternal visit.

Outcome

The outcome was discontinuation of exclusive breast-
feeding by the 1-month postpartum visit, defined as com-
plete cessation of breastfeeding or supplementation with
infant formula. The outcome was assessed using a stand-
ard questionnaire and during a clinician interview about
the child’s nutrition; the responses were (1) complete
breastfeeding, includes expressed breast milk; (2) supple-
mental infant formula, given at any time from discharge
(5-days postpartum) to the 1-month checkup, even if
only in little quantity, in addition to breast milk; and (3)
infant formula at the time of the 1-month checkup, the
infant was being exclusively fed 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 extracted 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 anxi-
ety or mood disorder), allergies, pre-pregnancy weight/
body mass index (BMI), type of delivery (cesarean or
vaginal), use of infertility treatment (assisted reproduc-
tive technology), hemorrhage, and mastitis. The infant
medical factors were birthweight, gestational age, sex,
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Apgar score, umbilical artery pH, admission of infant to
NICU after day 1, jaundice, and weight gain per day. The
behavioral factors examined were pre-pregnancy smok-
ing, alcohol consumption (any/none), use of dietary sup-
plements, and preference for exclusive breastfeeding
(asked during the first visit to the hospital, in the prenatal
interview, not just before delivery, and are a summary of
their interest in breastfeeding). No women admitted to
active or passive smoking during pregnancy. The exam-
ined family factors were presence of husband/partner,
family members living at the same house, housing (sin-
gle family/multiple dwelling), and returned to parents’
house to give birth. Adequacy of breastfeeding was calcu-
lated according to the bibliography. The median number
of breastfeeding/day was 11+3 (with a range frequency
between 6 and 18 times per day); women feeding for
more and fewer times than the range were classified
into the “probably adequate” and “possibly inadequate”
breastfeeding groups, respectively [16].

Analysis
Women who were exclusively breastfeeding at the
1-month checkup were compared to those who were sup-
plementing breastfeeding with formula or those exclu-
sively using formula. 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 con-
tinuous variables. Pairwise correlations between the
variables were calculated, and the correlation matrix was
presented graphically using the ggcorrplot in R (version
3.5.3). Variables that showed a statistically significant dif-
ference (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 (#191,102).

Results

Maternal and infant predictors are shown in Table 1.
The study population is described in Table 2. The total
smoking rate before pregnancy was 17.3%, and the smok-
ing rate among women aged <30 years was statistically
higher than that among women aged > 30 years (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 breast-
feeding, 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 of breastfeeding were
lower birthweight (mean birthweight 3017 g in infants
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Table 1 Maternal and infant factors in Japanese women

Predictor (n=734)

n (%) or mean (SD)

Demographics
Primiparity

Age in years
<20
20-30
30-40
>40
Unmarried
Employed

Period to return to work after delivery
<2 months
3-6 months
7-12 months
> 13 months

Health behavior
Active smoking before pregnancy
Passive smoking before pregnancy
Alcohol use before pregnancy
Dietary supplement use

Medical History
Pre-pregnancy weight (kg)
Pre-pregnancy BMI (n=685)
Weight gain during pregnancy (n=679)
Food allergy
Drug allergy
Bronchial asthma
Underlying maternal disease
Mastitis
Infertility treatment

Breastfeeding Behaviour
Preference for EBF if possible (n=429)

Number of times of breastfed/day at one month

(n=650)
Family and housing
Returned to parents'house to give birth
Post-discharge living environment
Nuclear family
Living with own family
Living with husband/partner’s family
Detached house
Infant factors
Vaginal delivery
Birthweight
Gestational age
Male infant
5-min Apgar score
NICU admission
Neonatal jaundice treatment
Umbilical pH

Weight gain at 1-month check-up (n=659)

349 (47,5%)

24 (3.3%)
300 (40.9%)
391 (53.3%)
19 (2.6%)
32 (4.3%)
261 (35.6%)

12 (1.6%)
28 (3.8%)
140 (19.1%)
25 (3.4%)

( 7.3%)
5 (23.8%)
135 (18.4%)
212 (28.9%)
53.8(94)
216 (3.5)
99 (43)
9 (9.4%)
( 5%)
60 (8.29%)
95 (12.9%)
47 (6.4%)
48 (6.5%)

425 (99.1%)
106 3.5

183 (24.9%)

52 (7.1%)
88 (12.0%)
27 (3.7%)
128 (17.4%)

614 (83.7%)
3090.7 (294.3)
39w4d (1w0d)
363(49.5%)
8.9(04)

67 (9.1%)

54 (7.4%)
732(0.53)
44.7 (10.8)

Abbreviations: BMI: body mass index, EBF exclusive breastfeeding
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Table 2 Maternal and infant factors associated with discontinuation of exclusive breastfeeding in Japanese women

Predictor (n with data) Exclusive breastfeeding Non-Exclusive Breastfeeding  P-value
[n (%) or mean (SD)] [n (%) or mean (SD)]

Demographics

Primiparity (n=734) 229 (43.6%) 120 (57.4%) <0.01
Age in years (n=734) 30.0(4.7) 296 (6.0) 031
<20 11(2.1%) 13 (6.2%)
20-30 219 (41.7%) 81 (38.8%)
30-40 280 (53.3%) 111(53.1%)
>40 15 (2.9%) 4 (1.9%)
Unmarried (n=734) 15 (2.9%) 15 (7.2%) 0.01
Employed (n=728) 322 (61.8%) 145 (70.0%) 0.04
Period to return to work after delivery (n=205) 0.11
<2 months 10 (6.8%) 4 (6.9%)
3-6 months 17 (11.6%) 10 (17.2%)
7-12 months 102 (69.4%) 43 (74.1%)
> 13 months 18 (12.2%) 1(1.7%)
Health behavior
Active smoking before pregnancy (n=734) 71 (13.5%) 56 (26.8%) <0.01
Number of cigarettes smoked (n =734) <0.01
<1 cigarettes/day 454 (86.5%) 153(73.2%)
1-20 cigarettes/day 69 (13.1%) 56 (26.8%)
> 21 cigarettes/day 2 (0.4%) 0 (0%)
Passive smoking before pregnancy (n =654) 103 (23.1%) 72 (34.4%) <0.01
Number of cigarettes smoked by household members (n=611) <0.01
<1 cigarettes/day 342 (82.8%) 134(69.2%)
1-20 cigarettes/day 64 (51.4%) 60(30.3%)
> 21 cigarettes/day 7 (1.7%) 1(0.5%)
Alcohol use before pregnancy (n=732) 90 (17.2%) 45 (21.5%) 017
Dietary supplement use (n=732) 142 (27.1%) 70 (33.5%) 0.09
Medical History
Pre-pregnancy weight (kg) (n=734) 53.8(9.3) 53.7(9.2) 098
Pre-pregnancy BMI (n =685) 215(35) 21.7(3.7) 0.53
Weight gain during pregnancy (n=679) 9.8 (4.3) 10.2 (4.2) 0.29
Food allergy (n=734) 47 (9.0%) 22 (10.5%) 0.49
Drug allergy (n=734) 38 (7.2%) 10 (4.8%) 032
Bronchial asthma (n=701) 33 (6.7%) 27 (13.2%) <0.01
Underlying maternal disease (n=734) 32 (6.1%) 16 (7.7%) 0.51
Mastitis (n=734) 39 (7.5%) 8(3.8%) 0.09
Infertility treatment (n=734) 32 (6.1%) 16 (7.7%) 0.51
Breastfeeding Behaviour
Preference for EBF if possible (n =429) 304 (99.4%) 121 (98.4%) 033
Number of times of breastfed/day at one month (n =650) 11.0 (3.6) 10.2 3.0) 0.01
Family and housing
Returned to parents'house to give birth (n=690) 135 (27.7%) 48 (23.6%) 0.27
Post-discharge living environment (n=167) 091
Nuclear family 33 (29.5%) 19 (34.5%)
Living with own family 59 (52.7%) 29 (52.7%)
Living with husband/partner’s family 20 (17.9%) 7 (12.7%)
Detached house (n=158) 91 (84.3%) 37 (74.0%) 0.13
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Table 2 (continued)

Predictor (n with data) Exclusive breastfeeding Non-Exclusive Breastfeeding  P-value

[n (%) or mean (SD)] [n (%) or mean (SD)]

Infant factors
Vaginal delivery (n=734) 444 (84.6%) 170 (81.3%) 0.29
Birthweight (n=734) 3105 (294) 3017 (285) <0.01
Gestational age (n=734) 39w5d (Tw0d) 39w4d (Tw0d) <0.01
Male infant (n=734) 248 (47.2%) 115 (55.0%) 0.06
5-min Apgar score (n=734) 89(04) 89(0.3) 0.81
NICU admission (n=734) 40 (7.6%) 27 (12.9%) 0.11
Neonatal jaundice treatment (n =734) 29 (5.5%) 25 (12.0%) <0.01
Umbilical pH (n=734) 7.32(0.55) 7.31(048) 0.11
Weight gain at 1-month check-up (n=659) 45.7(10.3) 42.4(11.5) <0.01

Abbreviations: BMI body mass index, EBF exclusive breastfeeding

who were supplemented vs. 3105 g in infants exclusively
breastfed), earlier gestational age (39 weeks and 4 days vs.
39 weeks and 5 days, p<0.01), NICU admission (12.9%
vs. 7.6%, p<0.01), neonatal jaundice treatment (12.0% vs.
5.5%, p<0.01), and lower weight gain (42.4 vs. 45.7 g/day,
p<0.01).

Some covariates were significantly correlated (Fig. 1).
The number of cigarettes smoked by the participant and
the family was correlated (r=0.27). Weak correlations were
seen between adequacy of breastfeeding at 1 month and
number of cigarettes smoked before pregnancy (r=-0.06),
number of cigarettes smoked by household members

(r=0.11), maternal age (r=0.02), and how quickly employ-
ees planned to return to work after delivery (r=-0.04).

Multivariable analysis (Table 3) revealed that primi-
parity (adjusted odds ratio [aOR], 1.59; 95% confidence
interval [CI], 1.13,2.22), passive smoking before preg-
nancy (aOR, 1.52; 95% CI, 1.04,2.23), maternal employ-
ment (aOR, 1.54; 95% CI, 1.07,2.22), and neonatal
jaundice treatment (aOR, 1.84; 95% CI, 1.02,3.30) were
associated with discontinuation of breastfeeding during
the 1-month of postpartum. The aOR for active smoking
before pregnancy was not statistically significant (aOR,
1.50, 95% CI, 0.98,2.31).
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Fig. 1 Correlation matrix for study variables. A heat map of the pairwise correlations between the variables were calculated, and was presented
using the ggcorrplot. Correlations of |r|>0.10 have p < 0.05. Abbreviations: EBF: cig: cigarette; exclusive breastfeeding; num: number; preg:
pregnancy; postdeliv: postdelivery
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Table 3 Multivariable predictors of discontinuation of exclusive
breastfeeding among Japanese women

aOR 95% ClI
Primiparity 1.59 1.13,2.25
Employed 1.54 107,222
Unmarried 1.69 0.783.67
Active smoking before pregnancy 1.50 0.98,2.31
Passive smoking before pregnancy 1.52 1.04,2.23
Neonatal jaundice treatment 1.84 1.02,3.30

Abbreviations: aOR adjusted odds ratio, C/ confidence interval

Discussion

Although breastfeeding was well established when moth-
ers were discharged from hospital after giving birth, pri-
miparity, maternal employment, passive smoking before
pregnancy, and infant jaundice requiring phototherapy
were associated with an increased risk of discontinuation
of breastfeeding. The associations between breastfeed-
ing and primiparity and maternal employment have been
well established. Breastfeeding and parental employ-
ment are associated in the breastfeeding duration, but
not in the breastfeeding initiation. Mothers who return
to work after a year of childbirth left breastfeeding dura-
tion before mothers who left employment before child-
birth. In addition, fathers with a flex time system work
after childbirth, breastfeeding initiation increases and the
duration of breastfeeding is prolonged, suggesting that
work flex time could be a strategy to promote breastfeed-
ing in Japan [17].

Passive smoking due to active smokers in the house-
hold was a predictor of breastfeeding discontinuation.
Exposure to secondhand smoke has been associated with
reduced likelihood of breastfeeding [18], breastfeeding
cessation [19, 20] and with reduced duration of breast-
feeding [21, 22]. Passive smoking has been associated
with changes in breastmilk lipids [23], which might alter
infant growth and contribute to discontinuation. Reverse
causality is also a possibility; if the mother has ceased
breastfeeding, family members may be less concerned
about exposing her to smoke and women may worry
that chemicals may be passed to the baby through
breastmilk. However, encouraging breastfeeding is
particularly important in infants exposed to passive
smoking, as it may mitigate some negative effects on
growth [24].

In this study, mothers who smoked before pregnancy
show a controversial tendency. Based on the type of anal-
ysis, as categorical/dichotomous variables or bivariate
analysis, the significance change. Even there was a small
risk, with a large number of patience the tendency would
be stronger. Although maternal pre-pregnancy smoking
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was not a predictor of the outcome in this study, num-
ber of cigarettes smoked was highly correlated between
participants and family members. This suggests that
smoking cessation efforts may need to target the whole
family. In this study, although all pregnant women who
smoked before pregnancy were strictly discouraged from
smoking and no women admitted to either active or pas-
sive smoking during pregnancy, it was also possible that
some women continued smoking during pregnancy, as
the self-reports were not confirmed via biomarker tests.
It appears that women who smoke has lower motiva-
tion to breastfeed, rather than a physiological effect of
smoking on their milk supply, than women who does not
smoke [25]. To support pregnant women in breastfeed-
ing, a programme of accompaniment and support for
all family members to reduce or cease smoking must be
carried out. Further research is needed on the best way
to accomplish this. Smoking cessation through pediat-
ric practices rather than primary or gynecologic care
practices shows promise [26]. Several evidence-based
programs to improve cessation during pregnancy and
prevent relapse have been shown to be effective [27],
although not all have been tested in a Japanese popula-
tion and relapse rates are quite high [28]. A combination
of behavioral and incentive strategies may be the most
effective [29].

The epidemiology of smoking in the region is particu-
larly concerning. Smoking before pregnancy was more
common in younger women (aged<30 years) than in
older women (aged > 30 years), which is concerning for
regional public health as it implies that the prevalence of
smoking may be increasing among women of reproduc-
tive age. Fukushima Prefecture has one of the highest
smoking rates in Japan. According to the Cancer Regis-
try and Statistics of the Cancer Information Service of
the National Cancer Center, Japan, as of 2016, 10.7% of
women aged > 20 years were smokers in Fukushima Pre-
fecture, ranked as the eighth worst prefecture in Japan.
The pre-pregnancy smoking rate among women who
deliver in our hospital is even higher at 23%.

Neonatal jaundice treatment was associated with an
increased likelihood of discontinuation of breastfeed-
ing. A previous Canadian study found no differences in
discontinuation between infants hospitalized for hyper-
bilirubinemia and those who were not [30]. Similarly, an
Italian study failed to find jaundice to be a risk factor [31].
However, as “breastfeeding jaundice” is a common find-
ing shortly after birth and may be alarming to parents, it
seems reasonable that its presence might contribute to
discontinuation of breastfeeding.

Several factors that are generally considered to be
associated with breastfeeding cessation, in this analysis
shown no association. After multivariate analysis, the
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association between discontinuation of breastfeeding and
lower infant weight gain was too small to be considered
clinically relevant. Previous studies have identified pre-
pregnancy BMI and pregnancy weight gain as impor-
tant predictors (occasionally interacting with smoking)
[32], 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 [33]) by breastfeeding status were identi-
fied; however, these differences were not considered clin-
ically significant and, consequently, were not included in
further analysis.

The strengths of this 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 isolated
the effect of pre-pregnancy active and passive smoking.
The limitations of the current study include the lack of
information on maternal mental health during pregnancy
or postpartum (at the time of the study, depression was
not usually included in the medical record) or difficulties
in breastfeeding beyond mastitis. In addition, no infor-
mation was available on attitudes and intentions regard-
ing breastfeeding [34], pacifier use (not recommended by
the hospital) [35], or previous breastfeeding among mul-
tiparous women. Moreover, other studies have explored
various factors that were not assessed in this study. For
instance, formula supplementation in the hospital has
been shown to be associated with an increased likeli-
hood of cessation [36]. Intention to breastfeed and length
of intended time are also strongly associated with each
other [37, 38]. In addition, perceived insufficient milk
supply, breast problems, and tiredness were associated
with discontinuation of breastfeeding before 3 months of
delivery in a cohort of women who intended to continue
breastfeeding [36]. Lack of confidence in breastfeeding,
belief that the baby prefers formula, young maternal age,
and lower education were associated with cessation of
breastfeeding in the first 2 weeks after delivery in a cohort
of lower-income women in Connecticut (USA) [38].

Conclusions

Exposure to smoking before pregnancy, either as
actively or passively smoker, is a risk factor for discon-
tinuation of breastfeeding. Other factors could affect
the adequacy of breastfeeding, such as the number of
cigarettes smoked, maternal age, and the plan of return
to work.

This epidemiological study shows that preconception
education is required to encourage women and families
members to quit smoking before they begin planning
pregnancy. Even the underlying mechanism are beyond
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the scope of this study, is clear that further studies on
smoking cessation in household members and mothers
as a component of preconception care are also planned.
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care unit; aOR: Adjusted odds ratio; Cl: Confidence interval.

Acknowledgements

We would like to acknowledge the support of the Department of Obstetrics
and Gynecology of Fukushima Medical University. Editorial support, in the
form of medical writing, assembling tables and creating high-resolution
images based on the authors' detailed directions, collating author comments,
copyediting, fact checking, and referencing, was provided by Editage.

Authors’ contributions

Conception and design of study: Shun Yasuda, Nobuko Kobayashi, Shinichiro
Oda. Acquisition of data: Toma Fukuda, Naoya Toba, Norihito Kamo, Midori
Yokochi, Tomoko Okawara, Seiko Takano, and Hideko Yosihida. Analysis and/or
interpretation of data: Shun Yasuda, Toma Fukuda, Naoya Toba, Norihito Kamo
Shingo Kudo, Kyohei Miyazaki, Mamiko Hosoya, Kenichi Sato Kei Takano, and
Shinichiro Oda. Drafting the manuscript: Shun Yasuda, Toma Fukuda, Naoya
Toba, and Shinichiro Oda. Revising the manuscript critically for important
intellectual content: Shun Yasuda, Toma Fukuda, Naoya Toba, Shinichiro Oda,
Karin Imaizumi, Aya Kanno, Tsuyoshi Murata, Hyo Kyozuka, Akiko Yamaguchi,
Shinichiro Oda, Fumihiro Ito, Nobuo Momoi, Mitsuaki Hosoya, and Keiya
Fujimori. The authors read and approved the final manuscript.

Funding
None.

Availability of data and materials

The datasets generated and analyzed in the current study are not publicly
available due to patient confidentiality concerns but are available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the Ethics Committee of Iwase Hospital (#191102).

Consent for publication
Not applicable.

Competing interest
The authors declare that they have no competing interests.

Author details

"Departments of Obstetrics and Gynecology, lwase General Hospital, Suku-
gawa City, Fukushima Prefecture, Japan. 2Department of Obstetrics and Gyne-
cology, Fukushima Medical University, Fukushima City, Fukushima Prefecture,
Japan. >Department of Pediatrics, lwase General Hospital, Sukugawa City,
Fukushima Prefecture, Japan. 4Department of Pediatrics, Fukushima Medical
University, Fukushima City, Fukushima Prefecture, Japan.

Received: 22 May 2020 Accepted: 17 January 2022
Published online: 05 March 2022

References

1. Kendall-Tackett K. The new paradigm for depression in new mothers: Cur-
rent findings on maternal depression, breastfeeding and resiliency across
the lifespan. Breastfeed Rev. 2015;23:7-10.

2. Rameez RM, Sadana D, Kaur S, Ahmed T, Patel J, Khan MS, et al.
Association of maternal lactation with diabetes and hyperten-
sion: a systematic review and meta-analysis. JAMA Network Open.
2019;2:21913401.



Yasuda et al. International Breastfeeding Journal

20.

21

22.

23.

24,

25.

(2022) 17:20

Chowdhury R, Sinha B, Sankar MJ, Taneja S, Bhandari N, Rollins N, et al.
Breastfeeding and maternal health outcomes: a systematic review and
meta-analysis. Acta Paediatr. 2015;104:96-113.

Kramer MS, Kakuma R. Optimal duration of exclusive breastfeeding.
Cochrane Database Syst Rev. 2012;2012:Cd003517.

Inoue M, Binns CW, Otsuka K, Jimba M, Matsubara M. Infant feeding
practices and breastfeeding duration in Japan: a review. Int Breastfeed J.
2012;7:15.

Gianni ML, Bettinelli ME, Manfra P, Sorrentino G, Bezze E, Plevani L, et al.
Breastfeeding difficulties and risk for early breastfeeding cessation. Nutri-
ents. 2019;11:2266.

Ahmadi M, Moosavi SM. Evaluation of occupational factors on continua-
tion of breastfeeding and formula initiation in employed mothers. Glob J
Health Sci. 2013;5:166-71.

Roostaee F, Tabatabaei SM, Zaboli M, Keykhaie R, Sharifi-Rad J, Shahrak P,
et al. Breast-feeding continuation in south-eastern of Iran: The associated
factors. Med Arch. 2015;69:98-102.

Kent JC, Hepworth AR, Sherriff JL, Cox DB, Mitoulas LR, Hartmann PE.
Longitudinal changes in breastfeeding patterns from 1 to 6 months of
lactation. Breastfeed Med. 2013;8:401-7.

Kramer MS, Moodie EE, Dahhou M, Platt RW. Breastfeeding and infant
size: Evidence of reverse causality. Am J Epidemiol. 2011;173:978-83.
Haku M. Breastfeeding: Factors associated with the continuation of
breastfeeding, the current situation in Japan, and recommendations for
further research. J Med Invest. 2007;54:224-34.

Morrison AH, Gentry R, Anderson J. Mothers'reasons for early breastfeed-
ing cessation. MCN Am J Matern Child Nurs. 2019;44(6):325-30. https://
doi.org/10.1097/NMC.0000000000000566 PMID: 31633522.

Brown CR, Dodds L, Legge A, Bryanton J, Semenic S. Factors influenc-

ing the reasons why mothers stop breastfeeding. Can J Public Health.
2014;105(3):179-85. https://doi.org/10.17269/cjph.105.4244.PMID:25165
836;,PMCID:PMC6972160.

Kaneko A, Kaneita Y, Yokoyama E, Miyake T, Harano S, Suzuki K; et al.
Factors associated with exclusive breast-feeding in Japan: for activities to
support child-rearing with breast-feeding. J Epidemiol. 2006;16:57-63.
World Health Organization. Ten steps to successful breastfeeding [https://
www.who.int/nutrition/bfhi/ten-steps/en/]. Accessed 2019 December
19.

Kent JC, Mitoulas LR, Cregan MD, Ramsay DT, Doherty DA, Hartmann PE.
Volume and frequency of breastfeedings and fat content of breast milk
throughout the day. Pediatrics. 2006;117(3):387-95. https://doi.org/10.
1542/peds.2005-1417 PMID: 16510619.

Kobayashi M, Usui E. Breastfeeding practices and parental employment
in Japan. Rev Econ Household. 2014;15:579-96. https://doi.org/10.1007/
s11150-014-9246-9.

Wu X, Gao X, ShaT, Zeng G, Liu S, Li L, Chen C, Yan Y. Modifiable Individual
Factors Associated with Breastfeeding: A Cohort Study in China. Int J
Environ Res Public Health. 2019;16(5):820. https://doi.org/10.3390/ijerp
h16050820.

Lok KYW, Wang MP, Chan VHS, Tarrant M. Effect of secondary cigarette
smoke from household members on breastfeeding duration: a prospec-
tive cohort study. Breastfeed Med. 2018;13:412-7.

Suzuki D, Wariki WMV, Suto M, Yamaji N, Takemoto Y, Rahman M, et al.
Secondhand smoke exposure during pregnancy and mothers'subse-
quent breastfeeding outcomes: a systematic review and meta-analysis.
Sci Rep. 2019;9:8535.

Jedrychowski W, Perera F, Mroz E, Edwards S, Flak E, Rauh'V, et al. Prenatal
exposure to passive smoking and duration of breastfeeding in nonsmok-
ing women: Krakow inner city prospective cohort study. Arch Gynecol
Obstet. 2008;278:411-7.

Rosen-Carole CB, Auinger P, Howard CR, Brownell EA, Lanphear BP. Low-
level prenatal toxin exposures and breastfeeding duration: a prospective
cohort study. Matern Child Health J. 2017;21:2245-55.

Baheiraei A, Shamsi A, Khaghani S, Shams S, Chamari M, Boushehri H,

et al. The effects of maternal passive smoking on maternal milk lipid. Acta
Med Iran. 2014;52:280-5.

Yilmaz G, Hizli S, Karacan C, Yurdakok K, Coskun T, Dilmen U. Effect of pas-
sive smoking on growth and infection rates of breast-fed and non-breast-
fed infants. Pediatr Int. 2009;51:352-8.

SM Donath, LH Amir, ALSPAC Study Team. The relationship between
maternal smoking and breastfeeding duration after adjustment for

26.

27.

28.

29.

30.

32.

33

34.

35.

36.

37.

38.

Page 8 of 8

maternal infant feeding intention. Acta Paediatr. 2004;93(11):1514-8.
https://doi.org/10.1080/08035250410022125. PMID: 15513582.
Drehmer JE, Ossip DJ, Nabi-Burza E, Hipple Walters B, Gorzkowski JA,
Winickoff JP. Pediatric office delivery of smoking cessation assistance for
breast-feeding mothers. Nicotine Tob Res. 2018;22:346-53.

Chamberlain C, O'Mara-Eves A, Porter J, Coleman SM, Perlen SM, Thomas
J, et al. Psychosocial interventions for supporting women to stop smok-
ing in pregnancy. Cochrane Database Syst Rev. 2017;2:Cd001055.

Jones M, Lewis S, Parrott S, Wormall S, Coleman T. Re-starting smoking in
the postpartum period after receiving a smoking cessation intervention:
a systematic review. Addiction. 2016;111:981-90.

Su A, Buttenheim AM. Maintenance of smoking cessation in the post-
partum period: Which interventions work best in the long-term? Matern
Child Health J. 2014;18:714-28.

Pound CM, Gaboury I. The impact of jaundice in newborn infants on the
length of breastfeeding. Paediatr Child Health. 2009;14:445-9.

. Govoni L, Ricchi A, Molinazzi MT, Galli MC, Putignano A, Artioli G, et al.

Breastfeeding pathologies: Analysis of prevalence, risk and protective
factors. Acta Biomed. 2019;90:56-62.

Vurbic D, Higgins ST, McDonough SR, Skelly JM, Bernstein IM. Maternal
body mass index moderates the influence of smoking cessation on
breast feeding. Nicotine Tob Res. 2014;16:527-35.

Quinlivan J, Kua S, Gibson R, McPhee A, Makrides MM. Can we identify
women who initiate and then prematurely cease breastfeeding? An
australian multicentre cohort study. Int Breastfeed J. 2015;10:16.

Robert E, Coppieters Y, Swennen B, Dramaix M. Breastfeeding duration: A
survival analysis-data from a regional immunization survey. Biomed Res
Int. 2014,2014:529790.

Buccini G, Perez-Escamilla R, D’AquinoBenicio MH, Justo Giugliani ER,
Isoyama Venancio S. Exclusive breastfeeding changes in brazil attributable
to pacifier use. PLoS One. 2018;13:¢0208261.

Chan SM, Nelson EA, Leung SS, Li CY. Breastfeeding failure in a longitudi-
nal post-partum maternal nutrition study in Hong Kong. J Paediatr Child
Health. 2000,36:466-71.

Blyth RJ, Creedy DK, Dennis CL, Moyle W, Pratt J, De Vries SM, et al. Breast-
feeding duration in an australian population: The influence of modifiable
antenatal factors. J Hum Lact. 2004,20:30-8.

Ertem 10, Votto N, Leventhal JM. The timing and predictors of the early
termination of breastfeeding. Pediatrics. 2001;107:543-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1097/NMC.0000000000000566
https://doi.org/10.1097/NMC.0000000000000566
https://doi.org/10.17269/cjph.105.4244.PMID:25165836;PMCID:PMC6972160
https://doi.org/10.17269/cjph.105.4244.PMID:25165836;PMCID:PMC6972160
https://www.who.int/nutrition/bfhi/ten-steps/en/
https://www.who.int/nutrition/bfhi/ten-steps/en/
https://doi.org/10.1542/peds.2005-1417
https://doi.org/10.1542/peds.2005-1417
https://doi.org/10.1007/s11150-014-9246-9
https://doi.org/10.1007/s11150-014-9246-9
https://doi.org/10.3390/ijerph16050820
https://doi.org/10.3390/ijerph16050820
https://doi.org/10.1080/08035250410022125

	Risk factors for discontinuation of exclusive breast feeding within 1month: a retrospective cohort study in Japan
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study setting and population
	Study design
	Outcome
	Predictors
	Analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


