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Abstract

Background: Postpartum smoking relapse is a serious public health concern. Previous studies have identified several risk factors for
postpartum smoking relapse; however, very little is known about the predictors of early postpartum smoking relapse. This study aimed
to determine postpartum smoking relapse status and its associated risk factors at 1 month postpartum among Japanese women.
Methods: Data were obtained from 93,851 mothers with live births in an ongoing birth cohort study, the Japan Environment and
Children’s Study. Data on smoking status and confounding variables were collected using self-administered questionnaires and medical
record transcripts. Self-administered questionnaires were administered during the first trimester, second/third trimester, and 1 month
after delivery. A multiple logistic regression analysis was performed.

Results: Among the 14,326 mothers who smoked during pregnancy, 10,917 (76.2%) quit smoking during pregnancy. Subsequently,
617 (5.7%) of the mothers who had quit relapsed smoking at 1 month postpartum. Maternal age (<24, >35), maternal education (<12
years), parity (>Second), feeding method (Formula milk), partner smoking status during pregnancy (Smoker), number of cigarettes per
day before the cessation of smoking (>11), maternal alcohol consumption at 1-month postpartum (Drinker), postpartum depression
(EPDS score >9), and spending time at the parents’ home after delivery (>14 days) were associated with smoking relapse.
Conclusions: A certain number of mothers relapsed even 1 month postpartum. Besides mother’s alcohol and smoking habit before
pregnancy, breastfeeding and partner smoking are important factors in early postpartum smoking relapse in Japan.
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who smoked quit smoking when they become pregnant
[14-16] and it is 66.5-77.7% in Japan [13, 17, 18].

Introduction

Maternal smoking during pregnancy is a critical public
health issue. Active smoking increases the risk of some can-
cers [1-3] and other preventable diseases such as cardiovas-
cular diseases, respiratory diseases, and diabetes mellitus
[4, 5]. Smoking during pregnancy increases the risk of
hypertensive disorders of pregnancy [6] and postpartum
depression [7]. In addition, it is well known that maternal
smoking during pregnancy increases not only the risk of
adverse birth outcomes, such as low birth weight [8, 9],
stillbirth, neonatal death, perinatal death [10], and preterm
birth [11], but also their health risks such as atopic eczema
[12], wheezing, and asthma [13]. Under these circumstan-
ces, pregnancy is an opportunity for women to quit smok-
ing. Previous studies reported that 33.9-53.0% of women

However, some mothers who quit then resume smoking
after giving birth, and this relapse causes postnatal expo-
sure to tobacco smoke among infants. Postnatal second-
hand exposure to tobacco smoke increases the risk for
various childhood illnesses, including asthma [19, 20],
severe bronchiolitis [21] and attention-deficit/hyperactivity
disorder symptoms [22]. It has been reported that 22.5% of
women who quit smoking during their pregnancy relapsed
at 3—4 months postpartum and 43.4-70.3% of that after 18
months postpartum in Japan [17, 18]. Therefore, efforts to
keep mothers who quit smoking abstinent after childbirth
are also extremely important.

Several previous studies have described the risk factors
for maternal smoking relapse. According to a systematic
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review conducted by Orton et al. [23], being less educated,
younger maternal age, multiparity, living with a partner or
household member who smoked, experiencing higher
stress, depression or anxiety, not breastfeeding, intending
to quit only for pregnancy, and low confidence to remain
abstinent postpartum were significant predictors of post-
partum smoking relapse. Similarly, a shorter breastfeeding
period, younger maternal age, women who were employed
at the time of survey, women having a partner who
smoked after giving birth were positive predictors for ma-
ternal postpartum relapse, and women spending time with
their child in a relaxed mood and women having someone
to talk to on the Internet about childrearing were negative
predictors in the Japanese studies [17, 18].

Furthermore, early postpartum smoking relapse imme-
diately after childbirth is an additional serious issue be-
cause of the exposure of infants to tobacco-derived chemi-
cal compounds through breastfeeding. Indeed, nicotine,
cotinine, and 3-hydroxycotinine have been detected in
smoking mothers’ breast milk [24]. Maternal smoking dur-
ing lactation increases the risk of sudden infant death syn-
drome, neurodevelopmental and behavioral disorders, and
sleep disruption in offspring as short-term health outcomes
[25]. Previous studies conducted in the United Kingdom
and United States reported that 46.5% of women who quit
smoking during pregnancy relapsed smoking at 6 weeks
postpartum in the United Kingdom, and 27.2% at 1 month
postpartum in the United States [26, 27]. In those studies,
women who lived in deprived urban areas, had three or
more children, had other smokers in the household, not
intending to remain abstinent and lower quitting confi-
dence were included as predictor of early postpartum
smoking relapse. In addition, breastfeeding-related varia-
bles are also important factors; women who were breastfed
were significantly less likely to relapse in the United King-
dom, and women not planning to breastfeed at 1 month
postpartum were significantly more likely to relapse in the
United States [26, 27].

However, the smoking relapse rate in the early postpar-
tum period and its predictors have not yet been clarified in
Japan. Therefore, the first purpose of the present study was
to determine the rate of postpartum smoking relapse at 1
month postpartum in Japan using a nationwide large birth
cohort study. The second purpose was to clarify the risk
factors associated with smoking relapse at 1 month post-
partum. This information will be useful to keep mothers
abstinent from smoking relapse in the early postpartum
period.

Methods
Study design and participants

The methodology and protocol of the Japan Environment
and Children’s Study (JECS) have been previously de-
scribed in detail [28, 29]. The JECS is an ongoing nation-
wide birth cohort study, which is a national project funded
directly by the Ministry of Environment to elucidate the
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influence of environmental factors on health. Between Jan-
uary 2011 and March 2014, we registered >100,000 preg-
nant women. Written informed consent was obtained from
all the participants. The present study was based on the
jecs-ta-20190930 dataset, which includes 104,062 fetal re-
cords, and was released in October 2019. From this data-
set, women with miscarriage, stillbirth, missing birth data,
second and third entries of the same participant, second
and third entries of multiple births, mothers or infants
hospitalized at 1 month after birth, missing information
on maternal smoking habit during pregnancy, or self-
administered questionnaires 1 month after delivery were
excluded. We further excluded missing data on maternal
age, maternal education, household income, maternal body
mass index (BMI), fertility treatment status, parity, feeding
method, partner smoking status during pregnancy, number
of cigarettes smoked before quitting smoking, alcohol
drinking status 1 month after delivery, score of Edinburgh
Postnatal Depression Scale (EPDS) [30] and time spent at
parents’ home after delivery. Women who quit smoking
during pregnancy were included in this study, and 10,917
women were analyzed to determine the risk factors asso-
ciated with postpartum smoking relapse 1 month after de-
livery (Fig. 1). The JECS protocol was reviewed and ap-
proved by the Ministry of the Environment’s Institutional
Review Board on Epidemiological Studies and the Ethics
Committees of all participating institutions (Ethical Num-
ber: No. 100910001).

Data collection and variables
Outcome data and confounding variables were collected
from self-administered questionnaires and medical record
transcripts. Self-administered questionnaires were admin-
istered during the first trimester (MT1), second/third tri-
mester (MT2), and one month after delivery (M1m).
Associated risk factors for postpartum smoking relapse
which were reported by prior studies are included as inde-
pendent variables; maternal age at delivery (<20, 20-24,
25-29, 30-34, 35-39, or >40), maternal education (<12
years, or >13 years), annual household income (<2, 2-3.9,
4-59, 6-7.9, or =8 million JPY), pre-pregnancy BMI
(<18.5, 18.5-24.9, or >25.0 kg/mz), parity (first, or >sec-
ond), feeding method (breastmilk, breastmilk and formula
milk, or formula milk), status of multiple birth (single birth
or multiple birth), number of cigarettes smoked before
cessation (1-10/day, >11/day), alcohol drinking status at 1
month after delivery (non-drinker, drinker), partner smok-
ing status during pregnancy (Non-smoker, quitter before
pregnancy, quitter during pregnancy, smoker) and mater-
nal depression status after delivery (EPDS score <9, or
>9). In addition to these factors, the status of spending
time at parents’ home after delivery (did not spend at
parents’ home or spent <14 days, or spent >14 days) was
examined as a risk factor for postpartum smoking relapse.
Finally, because women who underwent infertility treat-
ment were less likely to smoke than those who did not
[31], the status of infertility treatment (natural treatment, or
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Number of records in the data set jecs-ta-20190930 (n=104,062)

Excluded miscarriage (n=1254), stillbirth (n=382), missing birth data (n=2,123), second and third entries of the same participant
(n=5,550), second and third entries of multiple birth (n=902)

Maternal records with livebirth infant (n=93,851)

(MT1, MT2, M1m)(n=2,925)

Excluded mothers or infants who were hospitalized at 1 month after birth (n=1,224), missing information on maternal smoking habits

Excluded missing information on maternal age (n=8), maternal education (n=989), household income (n=5,933), maternal BMI (n=40),
— pregnancy method (n=377), parity (n=34), feeding method (n=10), partner smoking status (n=266), number of tobbaco smoking
cessation (n=343), alcohol drinking status (n=133), EPDS (n=985), spent parents' home after delivery (n=469)

Number of maternal records with baseline characteristics (n=80,115)

Smoking rate

At the time )
b 17.9% Smoked at the time became pregnant
ecame .
anant 0 n=14,326 (17.9%)
pregnan
“Non-smoker” “Quitter before pregnancy” ‘ |
n=46,944 (58.6%) n=18,845 (23.5%)
During 13% “Quitter during pregnancy” “Smoker during pregnancy"
pregnancy or n=10,917 (76.2%) n=3,409 (23.8%)
“Non-
“Non-smoker” “Smoker” “Non-smoker” “Smoker” “Smoker” “Non-smoker” “Smoker”
At 1 month smoker”
4.0% n=46,919 n=25 n=18,769 n=76 n=617 n=893 n=2,516
postpartum n=10,300
(99.9%) (0.1%) (99.6%) (0.4%) (94.3%) (5.7%) (26.2%) (73.8%)
.3%,

Number of women included in the study

Fig. 1 Flow chart for selection of women from JECS and participants’ smoking status.
MT1, self-administered questionnaires conducted during the first trimester of pregnancy; MT2, self-administered questionnaires conducted
during the second/third trimester of pregnancy; M1m, self-administered questionnaires conducted at one month after delivery; BMI, Body

Mass Index; EPDS, Edinburgh Postnatal Depression Scale.

infertility treatment) was included as an independent var-
iable in this study.

Maternal and partner smoking status during pregnancy
(MT1 and MT2) were scored on the questionnaire as
“Non-smoker,” “Quitter before pregnancy,” “Quitter dur-
ing pregnancy” or “Smoker.” Data on maternal and partner
smoking status during pregnancy were based on the MT2
questionnaire, with results from the MT1 questionnaire
used to complement the maternal smoking status when it
was missing from the MT2 questionnaire. Maternal smok-
ing status at 1 month after childbirth was scored on the
MIm questionnaire as ‘“Non-smoker,” “Quitter before
pregnancy,” “Quitter during pregnancy,” “Smoker (1-10
pieces per day),” “Smoker (11-20 pieces per day)” or
“Smoker (21 pieces or more per day).” We combined
“Non-smoker,” “Quitter before pregnancy” or “Quitter
during pregnancy” as the “Non-smoker” after delivery,
while others including “Smoker (1-10 cigarettes/day),”
“Smoker (11-20 cigarettes/day)” or “Smoker (21 pieces
or more per day)” were the “Smoker” at 1 month after

delivery. Among “Quitter during pregnancy” women
based on MT1 and MT2 questionnaires, those who were
the “Non-smoker” at M1m were classified as the postpar-
tum maintained cessation group, and those who were the
“Smoker” at M1m classified as the postpartum smoking
relapse group (Fig. 1).

Data on maternal education and annual household in-
come were obtained using the MT2 questionnaire. Pre-
pregnancy BMI was calculated using the formula: kg/m?.
Data on parity and feeding methods were based on medical
record transcripts, with results from the MT1 questionnaire
for parity or the M1m questionnaire for feeding methods to
complement when they were missing. Data on the number
of cigarettes smoked before cessation were based on the
MT?2 questionnaire, with results from the MT1 question-
naire used to complement the maternal smoking status.
Data on alcohol consumption at 1 month after delivery,
status of spent parents’ home after delivery, and maternal
depression after delivery were obtained from the MIm
questionnaire. The Japanese version of the Edinburgh



Postnatal Depression Scale (EPDS) was used to assess
maternal postpartum depression [30]. The EPDS is a
self-administered 10-item scale used to screen for postpar-
tum depression [32]. In this study, an EPDS score of >9
was defined as postpartum depression [30, 33].

Data analysis

Univariate associations between maternal postpartum
smoking status and variables were examined using the
Chi-square test, as appropriate. Variables with a Chi-
square test of p < 0.05 were selected as covariates for
multiple logistic regression analyses to identify predictors
of smoking relapse in the early postpartum period. All
statistical analyses were performed using JMP® 16 soft-
ware (SAS Institute Inc., Cary, NC, USA).

Results

Smoking rates at the time of pregnancy, during pregnancy,
and after delivery were 17.9%, 4.3%, and 4.0%, respec-
tively. Among women who smoked at the time of preg-
nancy, 76.2% quit smoking during pregnancy. Among
these women, 94.3% maintained smoking cessation, and
the remaining 5.7% relapsed smoking at 1 month postpar-
tum (Fig. 1).

Table 1 shows the characteristics of the 10,917 women
who quit smoking during pregnancy. The majority of the
women were 25-34 years old (63.3%), and just over half
of the women were first-time mothers (51.2%). More than
half of the women had <12 years of education (56.6%),
and the most frequent household income was 2—-3 million
JPY (44.9%). Thirty-six percent of the women had smoked
>11 cigarettes/day before smoking cessation. In total,
7.3% of women had been drinking alcohol 1 month after
delivery. The majority of women reported that their partner
had been smoking during their current pregnancy (74.3%).

Table 2 shows results from logistic regression analy-
ses examining the association between selected factors
and smoking relapse at 1 month postpartum. In the crude
model, statistically significant associations were observed
for all selected factors; maternal age, maternal education,
house hold income, pre-pregnancy BMI, fertility treat-
ment, parity, feeding methods at 1 month after delivery,
partner smoking status during pregnancy, number of cig-
arettes use per day, maternal drinking status at 1 month
after delivery, score of EPDS and spent at parents’ home
after delivery. In the adjusted model, women who feed
formula milk were more likely to relapse than women
who feed only breast milk (adjusted OR = 1.44, 95% CI:
1.19-1.75 for breast and formula milk; adjusted OR =
4.05, 95% CI: 3.15-5.22 for only formula milk). Women
who have been drinking alcohol at 1 month after delivery
were three times more likely to relapse than women who
have not started drinking alcohol (adjusted OR = 3.19,
95% CI: 2.56-3.97). For other factors, women who are
aged <20 years were twice as likely to relapse compared
to those aged 30-34 years (adjusted OR =2.77, 95% CIL:
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Table 1 Characteristics of women who quit smoking during preg-
nancy.

Total Cessation Relapse
n=10,917) (m=10,300) (n=617) p
n % n % n %
Maternal age at delivery (yrs)
<20 145 13 127 1.2 18 2.9 <0.0001
20-24 1726 15.8 1615 15.7 111 18.0
25-29 3594 329 3403 330 191 31.0
30-34 3321 304 3168 30.8 153 24.8
35-39 1834 16.8 1716 16.7 118 19.1
>40 297 2.7 271 2.6 26 4.2
Maternal education (yrs)
<12 6183 56.6 5740 557 443 71.8 <0.0001
>13 4734 434 4560 443 174 282
Household income (million JPY)
<2 1040 95 960 9.3 80 13.0 <0.0001
2-3 4902 449 4591 446 311 504
4-5 3162 29.0 2999 29.1 163 26.4
67 1136 10.4 1098 10.7 38 6.2
>8 677 6.2 652 6.3 25 4.1
Pre-pregnancy BMI (kg/m?)
<18.5 1865 17.1 1764 17.1 101 164 0.015
18.5-24.9 7675 703 7260 70.5 415 67.3
>25 1377 12.6 1276 124 101 164
Fertility treatment
No 10568 96.8 9962 96.7 606 98.2 0.040
Yes 349 32 338 33 11 1.8
Status of multiple birth
Single birth 10845 99.3 10232 993 613 994 0.972
Multiple birth 72 0.7 68 0.7 4 06
Parity
First 5586 51.2 5369 52.1 217 35.2 <0.0001
>Second 5331 48.8 4931 479 400 64.8
Feeding method at 1 month after delivery
Breast milk 5150 472 4961 482 189 30.6 <0.0001
Breast and 5071 46.5 4783 464 288 46.7

formula milk

Formula milk 696 6.4 556 54 140 22.7
Partner smoking status during pregnancy

Non-smoker 1138 104 1085 10.5 53 8.6

Quitter before 827 7.6 794 7.7 33 54

0.001

pregnancy
Quitter during 840 7.7 808 7.8 32 52
pregnancy
Smoker 8112 743 7613 739 499 80.9

Number of cigarettes use per day
1-10 7020 643 6716 652 304 49.3 <0.0001
>11 3897 357 3584 348 313 50.7

Maternal drinking status at 1 months after delivery

Non-drinker 10122 92.7 9646 93.7 476 77.1 <0.0001
Drinker 795 1.3 654 6.3 141 22.9

EPDS score
<9 8894 81.5 8420 81.7 474 76.8 0.002
>9 2023 185 1880 18.3 143 232

Spent at parents’ home after delivery
Did not spend 6108 56.0 5691 553 417 67.6 <0.0001
or <14 days
>14 days 4809 44.1 4609 448 200 324

BMI, Body Mass Index; EPDS, Edinburgh Postnatal Depression Scale.
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Table 2 Crude and adjusted odds ratios for factors associated with postpartum smoking relapse.

Relapsed Crude Adjusted
% OR 95%CI OR 95%CI

Maternal age at delivery (yrs)

<20 12.4 2.93 1.75-4.93 2.77 1.56-4.93

20-24 6.4 1.42 1.11-1.83 1.45 1.10-1.90

25-29 5.3 1.16 0.93-1.45 1.22 0.97-1.54

30-34 4.6 reference reference

35-39 6.4 1.42 1.11-1.82 1.30 1.01-1.68

>40 8.8 1.99 1.29-3.07 1.68 1.06-2.65
Maternal education (yrs)

<12 years 7.2 2.02 1.69-2.42 1.27 1.05-1.55

>13 years 3.7 reference reference
Household income (million JPY)

<2 7.7 1.53 1.16-2.02 1.22 0.91-1.64

2-3 6.3 1.25 1.03-1.51 1.14 0.93-1.40

4-5 5.2 reference reference

6-7 33 0.64 0.44-0.91 0.75 0.52-1.08

>8 3.7 0.71 0.46-1.08 0.78 0.50-1.22
Pre-pregnancy BMI (kg/m?)

<18.5 54 1.00 0.80-1.25 0.97 0.77-1.23

18.5-24.9 5.4 reference reference

>25 7.3 1.38 1.11-1.73 1.17 0.92-1.48
Fertility treatment

No 5.7 reference reference

Yes 3.2 0.53 0.29-0.98 0.75 0.40-1.41
Parity

First 3.9 reference reference

>Second 7.5 2.01 1.69-2.38 1.84 1.51-2.23
Feeding method at 1 month after delivery

Breast milk 3.7 reference reference

Breast and formula milk 5.7 1.58 1.31-1.91 1.44 1.19-1.75

Formula milk 20.1 6.61 5.22-8.36 4.05 3.15-5.22
Partner smoking status during pregnancy

Non-smoker 4.7 reference reference

Quitter before pregnancy 4.0 0.85 0.55-1.33 1.01 0.64-1.60

Quitter during pregnancy 3.8 0.81 0.52-1.27 0.93 0.59-1.48

Smoker 6.2 1.49 1.22-1.83 1.42 1.05-1.92
Number of cigarettes use per day

1-10 4.3 reference reference

>11 8.0 1.93 1.64-2.27 1.78 1.50-2.11
Maternal drinking status at 1 months after delivery

Non-drinker 4.7 reference reference

Drinker 17.7 4.37 3.56-5.36 3.19 2.56-3.97
EPDS score

<9 5.3 reference reference

>9 7.1 1.35 1.11-1.64 1.28 1.04-1.57
Spent at parents’ home after delivery

Did not spend or <14 days 6.8 reference reference

>14 days 4.2 0.59 0.50-0.70 0.79 0.66-0.96

OR, Odds ratio; 95% CI, 95% Confidence Interval; BMI, Body Mass Index; EPDS, Edinburgh Postnatal Depression Scale.

1.56-4.93). Significant increase of relapse risk was also
observed aged 20-24, 30-34 and >40 years (adjusted
OR =145, 95% CI: 1.10-1.90 for 20-24 years; adjusted
OR =1.30, 95% CI: 1.01-1.68 for 35-39 years; adjusted
OR =1.68, 95% CI: 1.06-2.65 for >40 years). Women
who had <12 years of education were more likely to re-
lapse than those who had >13 years of education (adjusted
OR = 1.27, 95% CI: 1.05-1.55). Women who had >sec-
ond parity were more likely relapse than <first parity (ad-
justed OR = 1.84, 95% CI: 1.51-2.23). There were also

significant positive associations between partner smoking
status during pregnancy, the number of cigarettes smoked
per day, and EPDS scores. Women having partner who
had smoked during the current pregnancy were more likely
to relapse than who have non-smoker partner (adjusted
OR =1.42,95% CI: 1.05-1.92). Women who had smoked
>11 cigarettes per day before their smoking cessation
were more likely to relapse than women who had smoked
<11 cigarettes per day (adjusted OR =1.78, 95% CI:
1.50-2.11). Women who had an EPDS score >9 were



more likely to relapse than those with a score <9 (adjusted
OR =1.28, 95% CI: 1.04-1.57). Spending >14 days at
parents’ home after delivery was found to be a protective
factor for postpartum smoking relapse (adjusted OR =
0.79, 95% CI: 0.66-0.96). Significant associations were
not observed with household income, pre-pregnancy
BMI and fertility treatment status at the current pregnancy
in the adjusted model.

Discussion

This study examined the smoking relapse rate and its as-
sociated risk factors during the early postpartum period
using Japanese nationwide data. In this study, 5.7% of
women who quit smoking during pregnancy relapsed at 1
month postpartum. Women who were feeding formula
milk, drinking alcohol at 1 month postpartum, aged <24 or
>35, had <12 years of education, had >second parity, had
a partner who had smoked during the current pregnancy,
had smoked >11 cigarettes per day before their smoking
cessation, and had an EPDS score >9 were more likely to
relapse smoking. Women spending >14 days at their pa-
rents’ home after delivery were less likely to relapse smok-
ing in the early postpartum period.

In this study, 14,326 (17.9%) women smoked at the time
they became pregnant, and 76.2% quit smoking during
pregnancy (Fig. 1). Although this number is slightly high-
er than that reported in previous studies in Japan (76.2% in
this study, 66.5-68.9 in previous studies) [17, 18], our
study results support the view of previous studies that
pregnancy highly motivated mothers to quit smoking
[17, 18]. The smoking relapse rate at 1 month postpartum
in this study was 5.6%, which is lower than that reported in
previous studies in the US (27.2%) and the UK (46.5%)
[26, 27]. Although this number of relapsed women was
smaller than that in other countries, it was confirmed that a
certain number of women relapsed in the early postpartum
period in Japan.

Previous studies have suggested that breastfeeding pro-
tects against smoking relapse [27, 34]. Maternal smoking
also increases the risk of early weaning [35]. Our findings
are consistent with those of previous studies; the relapse
rate of women who exclusively breastfed and partially
breastfed was lower than that of women who did not
breastfeed (Table 1). As a reason for not resuming smok-
ing while breastfeeding, smoking mothers dislike the
transfer of tobacco-derived chemicals to their infants. Nic-
otine, cotinine, and 3-hydroxycotinine have been detected
in smoking mothers’ breastmilk [24], and nicotine and
cotinine were detected in infant serum and urine from
mothers who smoked through breastfeeding [36]. These
circumstances are considered to be important obstacles to
maternal relapse. The reason of lower smoking relapse rate
in this study compere to US and UK may be related to
breastfeeding status of subjects. Compared to previous
studies, the proportion of breastfeeding among the subjects
of this study was overwhelmingly high; 93.6% in this
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study, 50% in the study of US, 29.4% in the study of UK
[26, 27]. Based on these findings, promotion of breastfeed-
ing during maternity courses or prenatal checkups by local
governments or clinics may be effective in preventing
postpartum smoking relapse. An interventional study con-
ducted by Logan et al. (2017) indicated that promoting
breastfeeding is effective in maintaining smoking cessation
prior to weaning [37]. Needless to say, exclusive breast-
feeding of infants for the first 6 months of their life is
recommended by the World Health Organization [38],
since breastfeeding has many benefits.

Partner smoking is a predictor of postpartum smoking
relapse [16, 17]. A similar result was observed in this
study; women with a partner who smoked during preg-
nancy had a higher risk of postpartum smoking relapse
than women with a partner who did not smoke. Our study
additionally shows that having partners who quit smoking
before or during pregnancy did not increase the risk of
postpartum smoking relapse (Table 2). Therefore, the ab-
sence of smoking by partners during pregnancy is an im-
portant factor for preventing postpartum smoking relapse.
Unfortunately, the number of partners who quit smoking
during pregnancy is small, with only 9.4% of partners
quitting smoking during pregnancy. Further efforts are re-
quired to help partners quit smoking before or during
pregnancy. Considering that paternal smoking is also relat-
ed to neonatal secondhand smoke, intervention for a part-
ner smoking is an important issue to prevent maternal
postpartum smoking relapse.

The strength of this study lies in its large sample size
compared to previous studies. The limitations of this study
include the fact that data on smoking status were obtained
from self-administered questionnaire surveys instead of
biological monitoring. In addition, because this was an
observational study, causal relationships could not be con-
cluded. This study indicated that not/less breastfeeding is a
predictor of postpartum smoking relapse. However, it is
unknown whether breastfeeding prevents maternal smok-
ing relapse or if they do not breastfeed because they want
to smoke.

Conclusions

This is the first study that examined the smoking relapse
status during the early postpartum period in Japan using
nationwide data. Among the women who smoked at the
time they became pregnant, 76.2% quit smoking during
pregnancy, and among these women, 5.6% had relapsed
smoking at 1 month postpartum. Maternal age (<24, >35),
maternal education (<12 years), parity (>Second), feeding
method (Formula milk), partner smoking status during
pregnancy (Smoker), number of cigarettes per day before
the cessation of smoking (>11), maternal alcohol con-
sumption at 1-month postpartum (Drinker), postpartum
depression (EPDS score >9), and spending time at the
parents’ home after delivery (>14 days) were associated
with smoking relapse. Among those predictors associated



with maternal postpartum smoking relapse at 1 month
postpartum, breastfeeding and partner smoking are impor-
tant in preventing early postpartum smoking relapse in
Japan.
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