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Abstract

Introduction: Despite the adverse effects of smoking during pregnancy, a large pro-
portion of women who smoke during their first pregnancy endure smoking also in
their subsequent one. Previous studies have made efforts to explore associated fac-
tors, such as maternal mood and stress. This observational register-based historical
cohort study aims to investigate the association between prior psychiatric morbidity
and maternal smoking during consecutive pregnancies.

Material and Methods: The study population comprised all women who smoked
during their first pregnancy and had two singleton live births between January 1,
2006 and December 31, 2019 in Finland (n=29 683). The smoking information was

» o«

obtained from the Finnish Medical Birth Register, categorized as “no smoking,” “quit
smoking” (during the first trimester), or “continued smoking” (beyond the first trimes-
ter). Maternal psychiatric diagnoses (from the age of 15 until the second delivery)
were derived from the Finnish Hospital Discharge Register. The association between
(1) any psychiatric diagnosis, (Il) separate diagnosis groups, and (lll) psychiatric burden
(diagnoses from O to 5 different diagnosis groups) and maternal smoking during the
second pregnancy was analyzed using logistic regression.

Results: The smoking prevalence during the first pregnancy was 16.0%. Women who
continued smoking during their first pregnancy (n=15588) were likely smokers in
their second: 54.9% continued, and 12.4% quit smoking. Most women who quit smok-
ing during their first pregnancy (n=14095) were non-smokers during their second
(73.2%). Women who continued smoking during their first pregnancy and had any
previous psychiatric diagnosis were more likely to continue smoking (beyond the first
trimester) during their second pregnancy (OR 1.44, 95% Cl 1.32-1.57) compared to
those without such a diagnosis. A similar association was found between psychiat-
ric burden and continued smoking (OR 1.20, 1.14-1.25). Women who quit smoking
during their first pregnancy and had any diagnosis or burden showed a similar trend
for continued smoking but were not more likely to quit smoking during the second

pregnancy.

Abbreviations: Cl, confidence interval; ICD-10, International Classification of Diseases, 10th edition; OR, odds ratio; SDP, smoking during pregnancy.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction
in any medium, provided the original work is properly cited and is not used for commercial purposes.
© 2025 The Author(s). Acta Obstetricia et Gynecologica Scandinavica published by John Wiley & Sons Ltd on behalf of Nordic Federation of Societies of

Obstetrics and Gynecology (NFOG).

1092 wileyonlinelibrary.com/journal/aogs

Acta Obstet Gynecol Scand. 2025;104:1092-1100.


www.wileyonlinelibrary.com/journal/aogs
mailto:
https://orcid.org/0000-0001-9616-8956
http://creativecommons.org/licenses/by-nc/4.0/
mailto:hanna.p.wallin@utu.fi
http://crossmark.crossref.org/dialog/?doi=10.1111%2Faogs.15114&domain=pdf&date_stamp=2025-03-30

WALLIN ET AL.

KEYWORDS

1 | INTRODUCTION

Smoking during pregnancy (SDP) disrupts the fetal growth and
development.i’3 The prevalence of SDP is declining, and recent
estimates from Europe and America are between 6% and 8%.*
However, a similar decreasing trend was unapparent among
pregnant women who screened positive for major psychologi-
cal distress in a US study population from 2008 to 2014.> SDP is
more common among young women,® who are single and primi-
parous, have a lower socioeconomic status,7 and have little or no
education.®

In the general population, a lifetime psychiatric diagnosis seems
to be associated with higher smoking and lower cessation rates, as
well as current psychiatric disorders, when compared to the popu-
lation without such a diagnosis.” According to our previous study,
30% of women who smoked after the first trimester had received
psychiatric hospital treatment during pregnancy.10 Also, pregnant
smokers more often report a history of mental health problems.'
Previous studies have explored the prevalence of depressive symp-
toms among pregnant smokers with contradictory results.!>** In a
US study, the association between SDP and depressive symptoms
attenuated when adjusting for demographic factors.’® A Finnish reg-
ister study found that SDP was also associated with current major
depression and a history of major depression.**

Many women who succeed in smoking cessation in their first
pregnancy resume after childbirth and potentially smoke during
their subsequent pregnancy. According to the previous studies,
about 30%-40% of women who smoke during their first pregnancy
abstain during their second.’>*” Women who persist smoking in
consecutive pregnancies are more likely to be single, younger, and
have a lower socioeconomic status,*® and are more likely to have a
smoking partner.*® A nationwide Irish study investigated two succes-
sive pregnancies of women who gave birth twice between 2011 and
2015 and found that persistent smokers had higher rates of reported
psychological problems, including anxiety and current depression,
which was almost three times more likely compared to persistent
non-smokers.”? It is essential to investigate more thoroughly how
maternal psychiatric morbidity is associated with smoking during
consecutive pregnancies, as this would allow improved interventions
to be tailored accordingly.

This study aims to investigate the association between mater-
nal psychiatric morbidity and maternal smoking status in the second

Conclusions: Any prior psychiatric diagnosis seems to be associated with continued
smoking during the second pregnancy among first-pregnancy smokers. Psychiatric
and smoking cessation support should be targeted particularly to women who smoke

during their first pregnancy and have psychiatric conditions in their medical history.

cigarette, consecutive pregnancies, mental health, psychiatric burden, smoking cessation,
smoking during pregnancy

Key message

Women who smoke throughout their first pregnancy are
likely to smoke also in their second pregnancy. Women
who have previous psychiatric morbidity are more likely to
smoke during their second pregnancy regardless of their

smoking status during the first pregnancy.

pregnancy among women who smoked during their first pregnancy.
We hypothesized that successful smoking cessation during the first
trimester of the first pregnancy predicts a smoke-free second preg-
nancy compared to those who continued smoking during their first
pregnancy, especially in the absence of a previous psychiatric diag-
nosis. Additionally, we hypothesized that pregnant women who have
any psychiatric diagnosis or suffer from psychiatric burden are more
likely to continue smoking during their second pregnancy compared
to those without a diagnosis.

2 | MATERIAL AND METHODS
2.1 | Datasources

The Finnish Medical Birth Register includes data regarding all live
births and stillbirths from the gestational age of 22+0 or birth-
weight over 500g. The data concerning maternal and fetal health
is received from the delivery hospitals or the midwives assisting in
infrequent home births. The register contains both the mother's and
child's personal identification numbers and information about ma-
ternal background, pregnancy, obstetric care, and delivery. The reg-
ister also includes data about maternal diagnoses during pregnancy,
which are collected according to the 10th version of the International
Statistical Classification of Diseases and Related Health Problems
(ICD-10) in delivery hospitals. These include information from pri-
mary healthcare and hospitals. According to the data quality studies,
the Medical Birth Register data corresponds well or satisfactorily
with hospital records.?%?!

Since 1967, the Finnish Hospital Discharge Register has held
information pertaining to all episodes of inpatient care at public
and private hospitals. From January 1998 onwards, outpatient
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visits to public hospitals have been included. The register contains
information on patients' background, the dates of admission and
discharge, the number of hospitalization days, performed proce-
dures, and primary and secondary diagnoses as ICD-10 codes from
January 1996 onwards. A systematic review showed that the com-
pleteness and accuracy of the register range from satisfactory to

very good.??

2.2 | Studysample

The data included primiparous women who gave birth to their first
and second child (n=185147) during the study period between
January 2006 and December 2019 in Finland. Only singleton live
births were included. Multiple pregnancies were excluded, as well as
the pregnancies where the data on smoking were missing in one or
both. Women not smoking during their first pregnancy (n=151979;
82.1%) were excluded.

Maternal background factors were derived from the Finnish
Medical Birth Register. Information on SDP was collected by mid-
wives and nurses based on mothers' self-reports in the following
groups: (1) non-smoking, (2) quit smoking during the first trimester
(later referred to as “quit smoking”), and (3) continued smoking be-
yond the first trimester (later referred to as “continued smoking”).
The register lacks data on more specific smoking duration, hence
it is inconclusive if women quit smoking during the second or third
trimester. The socioeconomic status was divided into the following
categories: upper white-collar workers, lower white-collar workers,
blue-collar workers, and others based on occupation.

The total smoking prevalence during the first pregnancy was
16.0%, and the final study sample comprised 29 683 smoking preg-
nant women. Of these, 52.5% (n=15588) had continued smoking
after the first trimester, whereas 47.5% (n=14095) quit smoking
during the first trimester. Both smoking groups were then further

ICD-10 codes Diagnoses

F10-F16, F18-F19°

Mental and behavioral disorders due to
psychoactive substance use

divided into three subgroups according to the smoking status in the
subsequent pregnancy: non-smoking, quit smoking, or continued

smoking in the second pregnancy (Table 2).

2.3 | Psychiatric diagnoses

The information on the psychiatric diagnoses was retrieved from
the Hospital Discharge Register as ICD-10 codes and linked to the
Finnish Medical Birth Register using pregnant women's personal
identification numbers. The information about hospital treatments
was retrieved until the birth of the second child. Diagnoses that
were received before the age of 15 were excluded.

Chapter V of the ICD-10 classification comprises mental, behav-
ioral, and neurodevelopmental disorders (FOO-F99). Table 1 presents
the ICD-10 diagnoses that were included in the analysis. Diagnoses
concerning organic mental disorders (FOO-F09), behavioral syn-
dromes associated with physiological disturbances and physical
factors (F50-F52, F54-F59), mental retardation (F70-F79), and dis-
orders of psychological development (F80-F89) were excluded, as
they were considered less relevant to smoking behavior due to their
different etiologies. As the documentation of nicotine addiction (F17)
for smokers is deficient in these registers, it was not included. The
ICD-10 code 099.3 for mental disorders and diseases of the nervous
system complicating pregnancy, childbirth, and puerperium was in-
cluded in the overall analysis, as well as F53 for mental and behavioral
disorders associated with the puerperium, not elsewhere classified.

The main variable, “any psychiatric diagnosis ever,” included the
psychiatric diagnoses presented in Table 1 with dichotomized cate-
gorization (yes or no). In addition, the major diagnosis groups; mood
(F30-F39), anxiety (F40-F48), and personality disorders (F60-F62,
F68-F69) were analyzed separately. Furthermore, a continuous
variable, “psychiatric burden,” was formed to represent the number

of different diagnostic groups women have received a psychiatric

TABLE 1 The diagnoses included

in the analysis for any (I) psychiatric
diagnosis ever, () psychiatric burden, and
(I11) separate diagnosis groups derived

F20-F292 Schizophrenia, schizotypal and delusional disorders from the ICD-10 Chapter V for mental,
behavioral, and neurodevelopmental
F30-F39* Mood (affective) disorders .
( ) disorders (FOO-F99).
F40-F48° Anxiety, dissociative, stress-related, somatoform
and other nonpsychotic mental disorders
F53 Mental and behavioral disorders associated with the

puerperium, not elsewhere classified

F60-F62, F68-F69°
F90, F91-F98°

Disorders of adult personality and behavior

Behavioral and emotional disorders with onset

usually occurring in childhood and adolescence

099.3 Mental disorders and diseases of the nervous
system complicating pregnancy, childbirth and the

puerperium

Note: For the diagnosis groups marked in bold, also a separate analysis was conducted.

?Diagnosis group included in the psychiatric burden analysis.
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diagnosis from (classification 0-5 as only a small number of women
had received a diagnosis from five or six different diagnosis groups;

thus, these were combined).

2.4 | Statistical analyses

The statistical analysis was performed using a logistic regression
analysis. The association between maternal psychiatric morbidity and
the maternal smoking status in the second pregnancy was analyzed
separately for women who quit smoking and for those who continued
smoking in their first pregnancy. Moreover, women who quit smoking
and who continued smoking in the second pregnancy were separately
compared to those who did not smoke in their second pregnancy. In
the models, maternal psychiatric diagnoses (any psychiatric diagnosis
or a diagnosis from a designated group of ICD-10 diagnosis codes)
and psychiatric burden were analyzed separately, with the maternal
smoking status in the second pregnancy as the dependent variable.

Several covariates were added as independent variables. These
included maternal age (continuous) as younger women are more likely
to smoke during pregnancy, time between deliveries (continuous, in
years, rounded to the nearest whole year) in order to control time bias,
as the longer the interval between births, the longer time there is avail-
able for psychiatric diagnoses. Smoking could be more likely if the two
deliveries are very approximate to one another. The year of the second
delivery (continuous) was incorporated to avoid the possible effect of
differences in data collection across the study period and the lowering
prevalence of SDP. Marital status and socioeconomic status were in-
cluded as categorical variables, as single women and women belonging
to lower social classes are more likely to smoke during pregnancy.

The differences in the results were assessed using 95% con-
fidence intervals (Cls) and p-values. Non-overlapping Cls and p-
values<0.05 were considered statistically significant. The data
analysis was performed with commercially available software (SAS,
version 9.4; SAS Institute Inc., Cary, North Carolina).

3 | RESULTS

Table 2 depicts the characteristics of the study population. The
majority of women who continued smoking in their first pregnancy
also continued smoking in their second one (54.9%, n=8238), and
12.4% quit smoking (n=1868). Only one-third were non-smokers
in the second pregnancy (32.7%, n=4909). In contrast, women
who quit smoking in their first pregnancy were highly likely to be
non-smokers in their second (73.2%, n=9994), whereas 19.2% quit
smoking (n=2629), and only 7.6% (n=1037) continued smoking dur-
ing their second pregnancy. The smoking information in the second
pregnancy was missing from 3.4% of the study population (n=1008).

One in every four (25.8%, n=4023) pregnant women who contin-
ued smoking in their first pregnancy had received at least one psychiat-
ric diagnosis in contrast to 17.4% (n=2446) of those who quit smoking
in their index pregnancy. The numbers of the different psychiatric

diagnoses grouped according to ICD-10 diagnosis codes and the smok-
ing status in the first and second pregnancies are presented in Table S1.
Of those women who continued smoking in their first pregnancy and
had received any psychiatric diagnosis, 54.8% (n=2206) had a diag-
nosis from one diagnosis group only, and 17.6% (n=709) had received
a diagnosis from three or more diagnosis groups. In contrast, among
first-pregnancy quitters, a greater proportion of women had received a
psychiatric diagnosis from one diagnosis group only (61.4%, n=1503),
and fewer women had a diagnosis from three or more diagnosis groups
(12.4%, n=303). Please see Table S2 for more details.

3.1 | Women who continued smoking during their
first pregnancy

Women who continued smoking during their first pregnancy and
had received any psychiatric diagnosis were more likely to continue
smoking in their second pregnancy (odds ratio [OR] 1.44; 95% ClI
1.32-1.57) or quit smoking in their second (OR 1.14; 1.01-1.30)
compared to women without a prior diagnosis. In the psychiatric
burden analysis, as the number of different diagnosis groups from
which the women had a diagnosis increased, the likelihood of smok-
ing in the second pregnancy increased for both “continued smoking”
(OR 1.20; 1.14-1.25) or “quit smoking” (OR 1.08; 1.01-1.15). Table 3
depicts the results of separately analyzed diagnosis groups for dif-
ferent psychiatric disorders. Please see Table S3 for more compre-
hensive results. If pregnant women had been diagnosed with a mood
(F30-F39), anxiety (F40-F48), or personality disorder (F60-F62,
F68-F69), they were more likely to continue smoking in their second
pregnancy. A prior mood disorder diagnosis (F30-F39) was also as-
sociated with a higher likelihood of quitting smoking in the subse-

quent pregnancy, but the other diagnosis groups were not.

3.2 | Women who quit smoking during their first
pregnancy

Women who quit smoking during their first pregnancy and had ever
received any psychiatric diagnosis were more likely to continue
smoking in their second pregnancy (OR 1.37; 1.17-1.60) as were
those who had psychiatric burden (OR 1.20; 1.10-1.30). However,
no association was observed with quitting smoking in the second
pregnancy in these analyses (Table 3). When different diagnostic
groups were analyzed separately, a diagnosis was associated with
continued smoking in the second pregnancy in all different diagnosis
groups, where the most profound association was found with the
diagnoses for personality disorders (OR 1.82; 1.23-2.70). An anxi-
ety disorder diagnosis was also associated with a higher likelihood of
quitting smoking in the second pregnancy (OR 1.16; Cl 1.01-1.34).
Figure 1 summarizes our findings for the association between psy-
chiatric morbidity and the smoking status in the second pregnancy.

We accounted for the available covariates. The time between de-
liveries varied from below 1lyear to 13years. Among first-pregnancy
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TABLE 3 The association of different psychiatric disorders grouped by ICD-10 classification codes and the maternal smoking status in the
second pregnancy.

1. Pregnancy
smoking status

Quit smoking®©

2. Pregnancy
smoking status  Ref.

Quit smoking 1

Personality
Any psychiatric Mood disorder Anxiety® disorder disorder (F60-F62, Psychiatric
diagnosis (F30-F39) (F40-F48) F68-F69) burden®
OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl)

1.08 (0.96-1.21)

1.04 (0.91-1.20)

1.16 (1.01-1.34)

0.91(0.64-1.31)

1.05(0.98-1.12)

Continued 1.37(1.17-1.60)  1.30(1.07-1.57) 1.38(1.14-1.68)  1.82(1.23-2.70) 1.20 (1.10-1.30)
smoking
Continued Quit smoking 1 1.14 (1.01-1.30)  1.17(1.01-1.36) 1.13(0.96-1.32)  1.12(0.82-1.53) 1.08 (1.01-1.15)
. ood
smoking Continued 1.44(1.32-1.56)  1.31(1.19-1.45) 1.30(1.17-1.45)  1.38(1.12-1.71) 1.19 (1.14-1.25)
smoking

Note: Please see Table S3 for the sensitivity analysis.

#Anxiety, dissociative, stress-related, somatoform, and other nonpsychotic mental disorders.
bBurden=from how many different diagnosis groups (0-5) a woman has a diagnosis from.
‘Reference =Quit smoking in the first pregnancy and non-smoker in the second pregnancy.
dReference =Continued smoking in the first pregnancy, and non-smoker in the second pregnancy.

i Py = Disorders of personality and behavior
i i Anxiety 2 disorders
CONTINUED —®
SMOKING i #——  Mood and affective disorders
DURING ' *—
THE FIRST i ———— Any psychiatric diagnosis
PREGNANCY**  \—&— . ' .
i N Continued smoking during the
.~ Psychiatric burden®
PN second pregnancy
i Quit smoking during the second
' pregnancy
i ' Disorders of personality and behavior
QuIt E Anxiety? disorders
SMOKING
DURING — Mood and affective disorders
—_
THE FIRST
PREGNANCY* —————— Any psychiatric diagnosis

—_— —

— Psychiatric burden®

L1

2.0 3.0

Adjusted odds ratio and 95% confidence interval

FIGURE 1 The association between maternal psychiatric morbidity and smoking in the second pregnancy according to different
psychiatric diagnosis groups among women who smoked in their first pregnancy. *Anxiety, dissociative, stress-related, somatoform, and
other nonpsychotic mental disorders. PBurden; from how many different diagnosis groups (0-5) women have received a diagnosis. *Quit
smoking in the first, no smoking in the second pregnancy; reference=1. **Continued smoking in the first, no smoking in the second
pregnancy; reference=1.
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continued smokers, the increasing time between deliveries increased
the likelihood of quitting and decreased the likelihood of continued
smoking in the second pregnancy. A later birth year lowered the odds
of continued smoking regardless of the smoking status during the first
pregnancy. A higher maternal age decreased the odds of both quit-
ting and continuing smoking in the second pregnancy in both smoking

groups. Please see Table S3 for the analysis of the different covariates.

4 | DISCUSSION

As expected, women who continued smoking after the first tri-
mester of their first pregnancy more often smoked in their second
pregnancies compared to those women who succeeded in quitting
smoking in their first pregnancy. The novel aim of this study was
to investigate the psychiatric morbidity and smoking patterns of
women during their first two pregnancies. This study setting allowed
us to examine the association between a history of mental health
problems and SDP beyond one pregnancy. As we hypothesized, the
presence of any psychiatric diagnosis was associated with continued
smoking in the second pregnancy despite the duration of smoking in
the first pregnancy. The prior psychiatric burden was also associated
with continued smoking in the second pregnancy.

Women who continued smoking in their first pregnancy were
more likely to smoke in their subsequent pregnancy: 53% con-
tinued smoking and 12% quit smoking during the first trimester.
Approximately, one-third were non-smokers during their second
pregnancy. This quit rate of first-pregnancy continued smokers is
in line with earlier studies.’®'823 According to a systematic review,
after a successful cessation intervention, 40% of quitters relapse
to smoking 6 months postpartum.?* The women who quit between
pregnancies might be light or occasional smokers.*”?® Unfortunately,
the heaviness of smoking cannot be studied in the scope of this
study, as the number of cigarettes is not currently included in the
Finnish Medical Birth Register.

The prevalence of any prior psychiatric diagnosis after the age
of 15years until the birth of the second child in our study popula-
tion was 26% among those who continued smoking in the first preg-
nancy compared to 17% among those who quit smoking during the
first trimester of their first pregnancy. Some previous research has
accounted for SDP and prior mental health, and significantly higher
prevalence numbers have been reported. In a US study, 48% of preg-
nant smokers reported previous mental health conditions (schizo-
phrenia, depression, or bipolar disorder).!! In another study, pregnant
smokers were twice as likely to meet the diagnostic criteria for a
psychiatric diagnosis in a screen for the past 12 months compared to
non-smokers.?> However, caution should be taken when considering
the relationship between smoking and mental health, as the nature
of this relationship is complex, and the direction cannot be verified.

Despite the high prevalence of mental health challenges among
pregnant smokers, studies have reported ambiguous results regard-
ing the relationship between their current mental health and SDP. A
history of mental health problems has been found to contribute to

smoking continuation during pregnancy, but the current symptoms
have always not.!! Postpartum depressive symptoms were associ-
ated with a higher likelihood of a postpartum smoking relapse,26 but
the maternal self-reported mood was not.?” In postpartum smoking
relapse prevention, low symptoms predicted better success post-
partum, but a previous disorder history did not have an effect.?®
However, based on our findings, the previous psychiatric morbidity
based on diagnosed cases might reflect the relationship between
mental health and the likelihood of SDP better than the current
mental health assessment, which is often based on structured inter-
views of questionnaires in study settings.

It has been proposed that pregnant women who are unable to
quit SDP would have higher smoking intensity, hence a stronger nic-
otine addiction. Only a few studies on SDP and mental health have
accounted for nicotine dependence. A previous study showed that
although almost half of the pregnant smokers screened positive
for mental disorders, cigarette use without nicotine dependence
was not associated with mental disorders.?? In another study, the
majority of those who screened positive for nicotine dependence
had quit smoking after learning that they were pregnant, and only
19% of pregnant smokers were nicotine dependent, according to the
screening. Interestingly, women who had quit smoking after learning
they were pregnant were also more likely to screen positive for any
disorder.?®> Due to the deficiency in reporting nicotine dependence
within the Finnish Hospital Discharge register, it was excluded from
the analysis and could not be assessed in this study.

Some studies have also investigated the relationship be-
tween smoking in consecutive pregnancies and mental health. In a
Norwegian cohort study, pregnant smokers who reported increasing
psychological distress between two pregnancies were less likely to
quit smoking before their second pregnancy.! In a longitudinal Irish
study, persistent smokers (n=609) more likely reported previous and
current depression, anxiety, and postnatal depression during both
pregnancies compared to non-smokers. Women who quit smoking
in between pregnancies (n=202) were more likely to report current
depression and anxiety in the first but not during the second preg-
nancy. The quitters did not differ in terms of postnatal depression
and a history of depression from persistent smokers.}? This interac-
tion between prior mental health, current mental health, and smoking
patterns during pregnancy remains ambiguous and intertwined, and
caution should be taken in assessing the causality of these.

Our study offers insight into the smoking duration variation
during consecutive pregnancies, as many previous studies on two
pregnancies have accounted for dichotomized smoking only, and the
smoking group might also include first-trimester quitters. As we did
not have access to information about smoking before pregnancy, the
non-smoking group may therefore include several pre-pregnancy
quitters. A Finnish study found that over 30% of women planning a
pregnancy had smoked within the year before conception, but more
than 50% quit smoking before becoming pregnant.®® The current
study population was limited to women who smoked during their first
pregnancy and had two consecutive deliveries. The information this
study offers about psychiatric morbidity reflects the lifetime but not
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the current mental health situation, as we have no access to informa-
tion about different measures of mental health during pregnancy. The
prevalence numbers are not directly comparable, as our study popu-
lation remarks hospital-diagnosed cases only, which might be a sub-
stantially smaller amount than what would be traceable via screenings
by standardized questionnaires or interviews often used in the previ-
ous research. However, given the study setting, this study population
might reflect more severe psychiatric morbidity since the information
about psychiatric diagnoses is from secondary and tertiary hospitals,
as numerous psychiatric conditions are treated almost solely in pri-
mary care in Finland. It is worth noting that the diagnoses from the
outpatient visits in the patient registers are available only from 1998
onwards; hence, these do not contain all the data preceding birth that
might be relevant in assessing the lifetime burden as some pregnant
women might lack the information from early adulthood.

The strengths of this study include the large nationwide study
population and the use of reliable registers. This study offers more de-
tailed information about maternal psychiatric morbidity and smoking
in addition to the apprehension of SDP beyond one pregnancy. It also
accounts for the smoking duration. One considerable limitation of this
study is that the smoking data are based on women's self-reports only
and have not been verified by any tests. According to the studies on
smoking, people often underestimate the number of cigarettes they
smoke.3! Hence, some real continued smokers might be misclassified
as quitters or quitters as non-smokers. However, the accuracy of the
SDP data on the Finnish Medical Birth Register has been evaluated
to be sufficient for research,20 and the data collection has been done
in the same manner across the entire study period. Also, the classifi-
cation of smoking data is not entirely thorough as the Medical Birth
Register data do not differentiate whether the women quit smoking
during the second or third trimesters; hence, the exact duration of
smoking cannot be assessed using these data sources. Unfortunately,
we did not have access to smoking information in between pregnan-
cies or information about the use of other nicotine products. However,
according to the latest national reports from 2022, the prevalence of
Swedish snuff or electronic cigarettes use has remained low (under
1%-2%) among the adult female population in Finland.®

Unfortunately, the information concerning the smoking patterns of
the partners of pregnant women is unavailable in the Finnish Medical
Birth Register. As for women who persist on SDP in the general popu-
lation, a non-smoking partner could be an important contributing fac-
tor for more permanent smoking cessation also for women who have
prior mental health challenges. Previous studies have demonstrated
that persistent smokers in two pregnancies also appear to engage
in other disadvantageous lifestyle behaviors, such as alcohol con-
sumption during pregnancy, compared to persistent non-smokers.*
Unfortunately, there is no registration for the use of alcohol in Finland's
current registers, but it is quite rare, as is drug use during pregnancy;
hence, it was not included as a confounder in the analysis.

We suggest that, based on the current findings, the maternal
mental health history should be considered during pregnancy as the
focus in maternity care often is on current mental health problems
and ongoing treatments. Preceding mental health challenges might

still influence smoking cessation attempts during pregnancy. Smoking
cessation interventions should be tailored to account for mental
health challenges also, and this support should continue after delivery
in child health clinics. A previous study even suggests screening for
personality disorders for pregnant smokers, as there appears to be an
interaction between nicotine addiction and personality disorders.%?
Although an untargeted screening for prior mental health conditions
for all pregnant women might not be beneficial or economical, a fo-
cused screening as a part of smoking cessation intervention could
offer us new insight as to who is going to succeed in more permanent
smoking cessation and who is at risk of a relapse or in need of more in-
tense support. In the future, it would be essential to get more detailed
data from maternity care clinics and primary care to assess the asso-
ciation of current mental health on smoking patterns during consec-

utive pregnancies, as well as the perinatal period, more thoroughly.

5 | CONCLUSION

Pregnant women who are unable to quit smoking during their first
pregnancy are at a greater risk for persistent smoking in the future.
The prior psychiatric morbidity is associated with smoking in the
second pregnancy among first-pregnancy smokers regardless of
the smoking duration during the first pregnancy. Based on our find-
ings, psychiatric support and intense smoking cessation support and
interventions should be targeted especially to women who smoke
during their first pregnancy and have psychiatric conditions in their
medical history. It is essential to continue this support also after
birth.
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