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Interventions for smoking cessation during 
pregnancy

Review

SUMMARY.
Maternal smoking during pregnancy has been shown to be the most 
significant risk factor for the foetus and it is associated with compli-
cations during pregnancy, unfavourable results in childbirth and a 
variety of health problems in newborn infants and children. Most of 
these negative effects are reversible if smoking cessation is achieved 
during the first trimester of gestation. Smoking cessation has been 
found to contribute to a decrease in low birth weight and prematu-
rity rates and reduced needs for health care in childhood. Successful 
interventions for smoking cessation can be considered cost effective 
because, regardless of their intensity, their cost is minimal compared 
with the beneficial results. The interventions that are considered to 
be the most effective are the intensive, cognitive-behavioural type, 
which involve face-to-face contact, more and longer sessions, and 
the use of a self-help manual, and accompanied with sessions after 
childbirth to prevent a post-partum smoking relapse. There is some 
debate in the international scientific community on the issue of use 
of medication for smoking cessation during pregnancy. Recently, 
the use of nicotine replacement products has been suggested, 
for highly dependent smokers only, after careful assessment and 
with close supervision, and provided that the pregnant woman is 
determined to stop smoking. The effectiveness and safety of these 
products, however, have not been sufficiently evaluated. Pneumon 
2011, 24(1):66-76. 

INTRODUCTION

Smoking during pregnancy is the most significant cause of preventable 
complications of pregnancy. Recognizing its importance, researchers in 
the US have been studying this issue for more than 30 years in attempts to 
identify the most suitable interventions for achieving smoking cessation in 
pregnancy.1 The first research documenting a decrease in low birth weight 
from maternal smoking cessation via an intensive smoking cessation inter-
vention programme was published 26 years ago.2

Although 40% of pregnant women smokers stop smoking spontaneously 
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before their first visit to the obstetrician,3 the remainder 
persist in smoking. Smoking cessation programmes 
during pregnancy target those pregnant women, with 
significant success in quitting smoking,4,5 but 20-30% of 
pregnant women continue to smoke during pregnancy, 
as is evident from the research of Coleman and Joyce in 
ten states in the US.6

The increasing awareness of pregnant smokers about 
pregnancy outcomes and of their new social role as 
mothers renders pregnancy a “teachable moment”, as 
their receptivity toward smoking cessation messages is 
heightened.7

INTERVENTIONS: GENERAL CHARACTERISTICS

Τhe European Strategy for Smoking Cessation of the 
World Health Organization (WHO) suggests employment 
of more sensitivity towards women and proposes more 
research on how to prevent smoking during pregnancy 
and post-partum relapse.8

This review includes only randomized control trials 
(RCTs) of interventions targeting smoking cessation during 
pregnancy.9 The studies presented here focussed on one 
type of intervention in comparison with standard care, 
mostly intensive intervention compared with standard 
care or low-intensity intervention.10

All the interventions studied converge on providing 
information about the effects of tobacco smoking on the 
foetus and the pregnancy, emphasizing the advantages 
of quitting smoking. The interventions vary, however, 
depending on their intensity: whether they simply involve 
standard care without provision of any other descrip-
tion,11,12 whether they provide informative booklets or 
personal advice combined with a self-help manual for 
smoking cessation during pregnancy.12,13 Personal advice 
can be provided in many ways, for example by video14, 
software programmes15 or telephone.16

The use of the Internet in smoking cessation during 
pregnancy is of particular interest; it not seen as just 
another form of intervention, but because of the rapidly 
increasing use of the Internet it represents a new and 
promising category of smoking cessation tools.17 As early 
as 2005 in the US more than 8,600 smokers reported that 
they had used the Internet in the past year in their efforts 
to quit smoking.18 The use of the Internet in smoking 
cessation is considered to be eminently cost effective, 
because the same programme can be used by multiple 
users at the same cost.17

Not all the programmes available on the Internet are 
reliable, easy to use and effective, and they have not yet 
been evaluated by research methodology to establish 
their validity, functionality and effectiveness. Some of 
these websites are very complex; others contain too much 
non-secure information in a format that can be printed 
and that is not significantly different from the self-help 
manuals for smoking cessation.17

COUNSELLING IN SMOKING CESSATION

i. The “5 Αs” in smoking cessation during pregnancy
In many studies, as reviewed in the meta-analysis of 

Melvin et al, counselling is based on the “5 As” (Ask, Ad-
vise, Asses, Assist, Arrange)19 (see Table 1). The “four steps” 
by Glynn and Manley20 recommended by the National 
Cancer Institute (NCI) of the US include the advice to 
“estimate” the desire of smokers to quit smoking. The “5 
As” are considered so important in counselling that their 
implementation is recommended in instructions to health 
professionals by the US Department of Public Health.21

In line with these steps, smokers are first asked about 
their smoking status. If they have already quit smoking 
before or just after they found out they were pregnant, 
they are congratulated about their success in quitting 
and encouraged to stay smoke free. If they still smoke, 
their smoking status is recorded and the next steps follow. 
The pregnant women who smoke receive brief, personal 
advice about smoking cessation and how it affects not 
only the foetus but also themselves.19

The willingness of the pregnant smokers to quit smok-
ing is then assessed within a month, and if they express 
the will to quit smoking, they receive help. A self-help 
manual is given to them, encouraging them to use prac-
tical solutions for various difficulties and to seek help 
from their family and social network. At the last stage of 
intervention, follow-up visits are arranged to encourage 
them to quit smoking if they are still smokers.19 In 2010 
the American College of Obstetricians and Gynaecologists 
(ACOG) suggested the “5 Αs” as the intervention of choice 
for smoking cessation and recommended its systematic 
implementation for each pregnant smoker as it is con-
sidered short and easy to use.22

ii. The “stages of change”
Another smoking cessation counselling technique 

is the “stages of change” provided in the transtheoreti-
cal model developed by Prochaska and DiClemente.23 
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Analytically, in the first stage, “precontemplation,” it is 
determined whether there is indifference about quitting 
smoking and the subsequent intervention focusses on 
this information. In the second stage, “contemplation”, 
the medical professional investigates whether there is 
a concern about smoking cessation that needs to be 
strengthened. The third stage is the stage of “planning 
and preparation”, which determines whether there are 
a desire to quit smoking and a need for support. The 
fourth stage is called “action” because during this stage 
the decision for smoking cessation is implemented. At 

this stage, smoking cessation is a fact and efforts are 
made to prevent smoking relapse. The final stage is called 
“maintenance” because its objective is the maintenance 
of abstinence from smoking without the occurrence of 
relapse, which in any case is not regarded as failure. Fo-
cus on the reason for relapse prepares the patient for a 
better outcome in the next attempt to quit smoking (see 
Figure 1). According to the stages of change strategy, the 
intervention should be proportional to the stage in which 
each smoker finds herself.23

The “stages of change” counselling strategy for smoking 
cessation has been applied in several research projects. 
Hajek et al focussed their intervention on the provision 
of advice based on “stages of change” to investigate the 
effectiveness of a brief intervention (10-15 minutes) for 
smoking cessation in pregnancy provided by hospital 
staff under routine conditions. Pregnant women who 
did not want to quit smoking received brief intervention 
with a view to motivate them. Those who did want to quit 
smoking received proportionate help, and those who had 
already quit smoking received intervention to help them 
avoid a smoking relapse. The above interventions were 
found to be ineffective, as 7.8% of the intervention group 
and 5.8% of a control group quit smoking.11

The RCT of Lawrence et al compared the effectiveness 
of interventions based on the “stages of change” with those 
provided under standard care. This study involved 918 
pregnant women who were smokers, divided into three 
groups. The first group received routine care, the second 
group were given self-help manuals based on the tran-
stheoretical model of “stages of change”, while the third 
group received the same manuals as the second group, 

Five A’s of smoking cessation during pregnancy (Ask, 
Advise, Asses, Assist, Arrange)

1. ASK the pregnant woman about smoking status at the first 
prenatal visit and follow-up with her at subsequent visits.

 The pregnant woman should choose the statement that 
best describes her smoking status:
A. I have NEVER smoked or have smoked LESS THAN 100 

cigarettes in my lifetime.
B. I stopped smoking BEFORE I found out I was pregnant, 

and I am not smoking now.
C. I stopped smoking AFTER I found out I was pregnant and 

I am not smoking now.
D. I smoke some now, but I have cut down on the number 

of cigarettes I smoke SINCE I found out I was pregnant.
E. I smoke regularly now, about the same as BEFORE I found 

out I was pregnant.
 If the pregnant woman stopped smoking before or after 

she found out she was pregnant (B or C), reinforce her 
decision to quit, congratulate her on success in quitting, 
and encourage her to stay smoke free throughout preg-
nancy and postpartum.

  If the pregnant woman is still smoking (D or E), proceed 
to Advise, Assess, Assist, and Arrange.

2. ADVISE the pregnant woman who smokes to stop by pro-
viding strong advice to quit as soon as possible. Smoking 
cessation at the beginning of the pregnancy can be really 
beneficial for the foetus.

3. ASSESS the pregnant woman’s willingness to quit smoking 
in 30 days.

4. ASSIST the pregnant woman who is interested in quitting by 
providing pregnancy-specific, self-help smoking cessation 
materials.

5. ARRANGE follow-up visits to track the progress of the 
pregnant woman’s attempt to quit smoking, reinforce steps 
taken towards quitting.

Table 1. The “5 Αs” in smoking cessation during pregnancy 
according to Fiore et al5 as adapted by the American College 
of Obstetricians and Gynaecologists.22

FIGURE 1. The “Stages of Change” strategy of smoking cessa-
tion counselling.
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along with a computer-based educational programme 
with personalized advice on smoking cessation. Ten 
days after childbirth 3.5% of the first group, 4.7% of the 
second group and 8.1% of the third group had stopped 
smoking.15 The combination of educational methods in 
intervention proved to be most effective.

iii. Cognitive –Behavioural Interventions
Intervention based on the cognitive-behavioural model 

consists of a combination of cognitive and behavioural 
techniques aimed at behaviour modification. This is a 
short, goal-oriented, energetic approach focussed on a 
person seeking help on a specific topic.24 The cognitive-
behavioural model has evolved rapidly and has been 
shown to have positive effects. The cognitive dimension 
holds that the mental reflection of the outside world exerts 
a decisive influence on human behaviour.25

Various studies have used cognitive-behavioural inter-
ventions for smoking cessation with positive results,16,26-29 
including the RCT carried out by Hegaard et al, in which 
interventions in both groups were of the cognitive-
behavioural type, accompanied by the additional option 
of nicotine replacement therapy in one group.28

Cognitive-behavioural intervention was also used in 
the RCT conducted by Windsor et al to assess the impact 
of health education methods on behaviour. The survey 
included 814 pregnant smokers from 4 public maternity 
clinics, whose smoking status was confirmed biochemi-
cally by a saliva cotinine test at the beginning, middle 
and end of pregnancy. According to the research find-
ings, 14.3% of the experimental group and 8.5% of the 
control group quit smoking, demonstrating that health 
education methods for smoking cessation are effective, 
but this study also showed that, economically the inter-
vention was cost-effective.26

Walsh et al also used cognitive-behavioural strate-
gies in their RCT, using a control group with no statisti-
cally significant difference in demographic data from 
the intervention group. According to the biochemical 
measurements smoking abstinence was significantly 
higher in the experimental group (9%) for which more 
time (mean, 7.15 minutes) had been spent on intervention. 
The brief intervention (2 minutes) given to the women 
in the control group was ineffective, as their smoking 
cessation rate was 0%.27

The interventions in the research project of Rigotti et 
al, involving 442 subjects, were conducted by phone. The 
intervention group received five phone calls with a total 
average conversation time of 68 minutes, while the control 

group received one phone call of five minutes. According 
to biochemical validation, 10% of the intervention group 
stopped smoking, compared with 7.5% of the control 
group. Three months later, however, the control group 
revealed higher rates of abstinence from smoking (7.1%) 
than the intervention group (6.7%), which led the research-
ers to conclude that a short practical communication was 
effective for the less dependent smokers and those who 
had already tried to quit smoking in early pregnancy.16

SELF-HELP MANUAL

Along with counselling, many studies based their 
interventions on the use of a self-help manual. Lancaster 
and Stead’s systematic research review30 provides a useful 
definition for a self-help manual: it provides structured 
materials (printed or audio-visual) that assist the individual 
in making an attempt to quit and sustaining abstinence 
without significant assistance from health profession-
als. For instance, self-help can be provided by written, 
video, telephone (recorded messages) or computer-based 
materials.29 In most studies the self-help manual used is 
an informative booklet; after it has been presented and 
explained, the pregnant woman takes it with her and 
can read it as many times as she wishes and refer to it 
whenever necessary.15,27,29,31-35

A self-help manual is not limited to information about 
the effects of smoking on the foetus, the potential com-
plications during pregnancy and adverse outcomes in 
childbirth, but also includes the effects of smoking on 
the woman’s own health, in order to prevent a smok-
ing relapse post-partum.36 Such a manual, which was 
used initially by Windsor in 1985, in combination with 
brief interpersonal communication, to intervene to help 
pregnant women quit smoking, has been discovered 
to be twice as effective as an intervention consisting of 
brief interpersonal communication and a general guide 
on how to stop smoking.31

i. The usefulness and effectiveness of a self-help manual
The usefulness of a self-help guide lies in its imme-

diacy, the global information it provides, the solution to 
any possible questions pregnant women may have, and 
especially in the gradual preparation for quitting, giving 
practical solutions and advice on handling specific situ-
ations.29 In an assessment of the most famous self-help 
manual after twenty years of its use, this manual was 
found to be not only a highly successful tool for smoking 
cessation in pregnancy, but also cost-effective.35
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This does not mean that the self-help manual is a 
panacea: where it is adopted without adaptation to the 
targeted population or without the necessary training 
of the personnel providing the intervention, it can have 
effects similar to those of the RCT of Gielen et al in Balti-
more.32 This trial involved low-income African-Americans; 
the intervention group received a self-help manual that 
had been particularly successful in Birmingham and the 
control group received only routine intervention. There 
was little difference in the outcome in the two groups, as 
the rate of smoking cessation was 6.2% in the intervention 
group and 5.6% in the control group.32

THE EFFECTIVENESS OF SMOKING CESSATION 
INTERVENTIONS IN PROPORTION TO THEIR 
INTENSITY

In most studies an intensive intervention lasting more 
than 15 minutes was found to be more effective27,28,31 than 
shorter and less individualized interventions, which are 
described in some studies as “low intensive intervention” 
and in others as “usual care” (<5 minutes).27,28,33,37,38 This 
may also be due to the fact that some studies included 
communication for a time interval after childbirth and 
final biochemical measurements after 2-6 months11 or 
final measurements even after 12 months as in the study 
of Hughes et al.39 In their systematic review and meta-
analysis to investigate which is the most effective and 
shortest counselling intervention for smoking cessa-
tion during pregnancy, Melvin et al suggest that more 
intensive intervention is more effective. They propose 
that for maximum impact the duration of this interven-
tion should be about 15 minutes, and that it should be 
cognitive-behavioural in approach and accompanied by 
printed material.19

The effectiveness of a manual of clinical guidelines for 
smoking cessation during pregnancy and patient educa-
tion methods was evaluated in the study of Windsor et 
al, in which a control group received routine care, while 
the intervention group received intensive intervention 
for smoking cessation, including a self-help manual, a 
videotape on smoking cessation and brief counselling 
intervention. The resulting rate of smoking cessation was 
significantly higher in the experimental group (17.3%) 
than in the control group (8.8%).38

The cluster randomized control trial of Moore et al 
assessed the effectiveness of self-help manuals in help-
ing women quit smoking during pregnancy (1,527n). 
The intervention was carried out by health professionals 

as part of their daily routine, giving pregnant women a 
series of five self-help booklets for themselves and their 
families and friends, to increase their motivation to quit 
smoking, but without spending more than five minutes 
for their explanation. Even though these interventions 
achieved high rates of smoking cessation, they proved 
ineffective in terms of intensity because the frequency of 
smoking cessation was lower in the intervention group 
(18.8%) than in the control or usual care group (20.7%). 
This demonstrated that booklets alone are insufficient if 
they are not accompanied by face-to-face communica-
tion of longer duration.12

Ferreira-Borges evaluated the effectiveness of brief 
counselling and behavioural intervention for smoking 
cessation during pregnancy. Intensive intervention of 
no longer than twelve minutes was shown to be more 
effective (33%) than standard care (8.3%). This brief, 
intensive intervention was cognitive-behavioural, and 
the results were biochemically confirmed by expired air 
carbon monoxide (CO), but the small sample size (58n) 
does not allow generalization of the results.29

Some of the studies not only explored the results 
of the interventions in terms of smoking cessation, but 
also recorded the infants’ birth weight11,12 and premature 
births.12,37 The systematic research review carried out by 
Lumley et al demonstrates that interventions for smok-
ing cessation increase the mean birth weight of infants 
by 33 g (95% CI 11 g to 55 g) and simultaneously reduce 
preterm birth (pooled RR 0.84, 95% CI 0.72 to 0.98) in 
pregnant women who quit smoking.40

In conclusion, the more individualized and specialized 
the intervention, the more beneficial it proved to be, not 
only for smoking cessation of highly dependent smok-
ers, but also for the maintenance of smoking cessation 
after pregnancy. When more time is spent on advice on 
smoking cessation, the rates of smoking abstinence are 
increased. To be considered reliable, reported smoking 
cessation should be biochemically confirmed.

BIOCHEMICAL VALIDATION OF SMOKING 
CESSATION

i. Types of Biochemical Tests: Differences-Weaknesses
The claim of pregnant smokers to have quit smoking 

was biochemically confirmed in most studies. This was 
done by measuring either cotinine levels in salivary sam-
ples14,32,34,38 or in urine samples,1,16,28,42 or expired CO,11,28,29,39 
or by hair analysis to detect nicotine and cotinine.42
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Expired CO is a convenient, low-cost measurement, 
providing immediate results for the evaluation of smoking 
status. 43 However, its short half-life (3-6 hours) can lead to 
false negatives44 as it is not able not detect smokers who 
have abstained from smoking for several hours.43 Therefore 
it cannot be considered the most reliable biochemical 
marker for confirming the validity of smoking cessation.

The same applies to with nicotine, which has a half-life 
of only 2-3 hours in the blood.45 Due to its short half-life, 
nicotine levels can only provide information about recent 
exposure to tobacco smoke.46 Dempsay et al, in their 
study of the metabolism of nicotine during pregnancy, 
assumed that both nicotine and cotinine are metabolized 
faster in the second and third trimesters of pregnancy. 
The extremely small sample size of this study (10 women) 
limits generalization, while motivating further research.47

Cotinine is the major metabolite of nicotine and as a 
biomarker it determines the exposure to smoke for a longer 
time, because compared with that of nicotine (2-3 hours), 
its half-life is 15-19 hours in different body fluids (plasma, 
urine and saliva).48 Cotinine is therefore the biomarker of 
choice for both active and passive smoking exposure.46 
Because of its longer half-life, cotinine levels accumulate 
during the day and because it is eliminated over a longer 
time than is nicotine, levels of cotinine remain relatively 
stable throughout the day.46

The concentration of cotinine in the body fluids of 
pregnant women, however, differs from that of the normal 
adult population.45,49,50 Rebagliato et al claim to have found 
significant differences between prenatal and postnatal 
cotinine concentrations in smokers after controlled smok-
ing consumption.50 It is concluded that the metabolism 
and distribution of nicotine and cotinine is modified dur-
ing pregnancy, with higher rates of clearance of cotinine 
compared with non-pregnant smokers.45

A new method of biochemical validation uses hair 
analysis; depending on the length of the hair, this method 
gives us information about the smoking status during 
the last six months, as hair grows approximately 1 cm 
per month.51 Klein et al analyzed hair samples from the 
scalps of 28 pregnant women, who reported that they 
smoked the same amount during all three trimesters of 
pregnancy, and found that indeed there is an increase 
in nicotine metabolism in pregnancy, while cotinine 
remained steady throughout pregnancy. For this reason 
the levels of cotinine should be examined as they provide 
a more reliable history of exposure to active smoking. On 
the other hand, a decreased concentration of nicotine 
should be treated with caution, taking into account its 

increase in metabolism during pregnancy. 42

A strong correlation between the average number of 
cigarettes smoked per day and the levels of nicotine and 
cotinine in hair from the scalp in all three trimesters of 
pregnancy was observed by Koren et al.53 A significant 
decrease in hair nicotine was observed in consistent 
smokers from the first to the third trimester, along with 
a significant increase in hair cotinine. This phenomenon 
may explain why many pregnant women feel the need to 
continue smoking and why nicotine replacement therapy 
has not been effective in reducing smoking during preg-
nancy in various clinical trials.52

ii. The reliability of self-reported smoking cessation
Despite the availability of biochemical tests, some 

studies continue to accept smoking cessation reported 
by smokers without biochemical validation.53 Therefore, 
the statement that a number of smokers quit smoking 
may be untrue, as several studies have refuted the claims 
of pregnant women through biochemical tests.27,41

In the study of Walsh et al, biochemical testing showed 
the rate of false declaration of abstinence from smoking 
to be higher in the control group than in the experimental 
group. Only biochemically confirmed smoking cessation 
can therefore be considered a reliable index of smoking 
cessation.28 This phenomenon was also seen in the study of 
Webb et al, where 48% of pregnant women who reported 
being non-smokers were discovered to have a mean urine 
cotinine level of more than 100 ng/mL.41

The importance of biochemical validation of smok-
ing cessation during pregnancy is summarized in the 
conclusion of the systematic literature review of Lumley 
et al,54 which covers 72 RCTs conducted from 1975 to 
2008 and involving more than 25,000 pregnant smokers. 
According to that review, studies that did not validate the 
smoking status of pregnant women in order to confirm 
the reported smoking cessation almost certainly had 
substantial measurement errors and therefore should 
be considered unreliable.54

PROVISION OF PHARMACOTHERAPY FOR 
SMOKING CESSATION DURING PREGNANCY

i. Nicotine replacement therapy (NRT)
In the international literature there is a marked division 

on the subject of provision of drugs for smoking cessa-
tion in pregnancy. According some researchers, highly 
dependent smokers cannot quit smoking without nicotine 
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replacement therapy (NRT) during pregnancy; they thus 
recommend the use of NRT products in the belief that these 
products, even though by no means harmless, are less 
dangerous than cigarettes themselves.55,56They may have 
been influenced by studies of non-pregnant women that 
show that NRT approximately doubles smoking cessation 
rates compared with the administration of a placebo.21 
However, considering that women metabolize nicotine 
and cotinine faster in pregnancy, it is unclear whether 
NRT is equally effective for pregnant women.57

Particularly pertinent to this issue is the research of 
Wisborg et al, which explored the usefulness of transder-
mal administration of nicotine for smoking cessation 
during pregnancy. The pregnant smokers were randomly 
divided into two groups: the intervention group, which 
along with information was administered transdermal 
nicotine; and the control group, which was administered 
a placebo. After 18 weeks, 26% had stopped smoking and 
one year later, 14% continued to abstain from smoking. 
However, there was no statistically significant difference 
between the two groups, indicating that the transdermal 
administration of nicotine had no effect on smoking ces-
sation during pregnancy.34

In the study of Hegaard et al the intervention in two 
groups, “intensive” and “standard care”, was cognitive-
behavioural. As an additional option, the women were 
given the choice of NRT. The rates of abstinence from 
smoking were higher in the intensive intervention group 
(14%) than in the standard care group (5%).28

These results are not confirmed by the recent double-
blind, placebo-controlled trial of Oncken et al, which stud-
ied the effectiveness of NRT for smoking cessation during 
pregnancy. The intervention group was given gum with 2 
mg of nicotine, while the control group received placebo 
gum, but there was no statistically significant difference 
in the quit rates of the groups. Specifically, the quit rates 
reported between the 32nd and 34th weeks of pregnancy 
were 13% in the group given NRT gum and 9.6% in the 
control group. This observation suggests that nicotine 
gum substitution may reduce overall tobacco exposure 
during pregnancy, resulting in an increase in infants’ birth 
weight to a level similar to that of non-smokers and a 
reduction in premature births, which are very important 
factors for neonatal health and quality of life.58

Despite their positive findings, Oncken et al do not rec-
ommend widespread prenatal administration of nicotine 
chewing gum, taking into consideration the reported side 
effects of its use in animals.58 Nicotine has been found to 
cause abnormal proliferation and differentiation of cells, 

leading to a reduced number of neurons and ultimately 
to a change in synaptic activity, suggesting a link with 
the Sudden Infant Death Syndrome.59

As the available research results regarding the safety 
and effectiveness of the use of NRT products are debat-
able,34 the use of these products for smoking cessation 
in pregnancy should either be avoided or be optional.1 
The US Preventive Services Task Force stated that the use 
of NRT products or other pharmaceuticals to enhance 
smoking cessation during pregnancy and lactation have 
not been sufficiently evaluated to determine their efficacy 
and safety.60

The ACOG recently concluded that NRT during preg-
nancy should be undertaken only after careful considera-
tion and always with close supervision, provided that the 
pregnant woman is determined to stop smoking. The 
awareness of pregnant women about the known risks of 
continuing smoking during pregnancy and the possible 
risks of NRT is paramount in any such course of action.22

ii. Bupropion Hydrochloride and Varenicline
The only drug for use for smoking cessation without 

nicotine that has been suggested to be acceptable during 
pregnancy, according to other researchers, is bupropion 
hydrochloride (bupropion), because it has been used for 
many years as an antidepressant without reported tera-
togenesis in animals. Data regarding its effects in humans 
are limited,61 however, and the use of antidepressants, 
including bupropion hydrochloride, for smoking cessa-
tion is not recommended during pregnancy, despite the 
research published by the manufacturer of bupropion. 
Although that research involved pregnant women, the 
sample size was too small for the findings to be general-
ized, and the use of bupropion hydrochloride cannot be 
considered perfectly safe.62

Finally, varenicline (Chantix) is a drug that acts on 
brain nicotine receptors by blocking them to reduce the 
effects of pleasure caused by smoking while relieving 
withdrawal symptoms caused by nicotine cessation.63 
However, so far there is no knowledge regarding the 
safety of varenicline use in pregnancy.64

BARRIERS TO SMOKING CESSATION DURING 
PREGNANCY

Socio-economic level and age directly influence the 
decision of pregnant women to quit smoking: low-income 
women, single women and women with social problems 
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tend to continue to smoke without even trying to reduce 
smoking.65

The psychological state is a very important factor that 
can impede smoking cessation. In particular, the likelihood 
of continuing to smoke during pregnancy is particularly 
high in women with occupational stress, family violence, 
depression and lack of practical help.66,67

The presence of smokers in a pregnant woman’s social 
network and the existence of a supportive environment 
for smoking cessation each have a strong impact on 
smoking cessation. Usually women who smoke during 
pregnancy have husbands who smoke and little support 
from their family environment to quit.3 The support from 
the family and female friends of a pregnant woman is 
argued to be more influential than that of her husband, 
as they are perceived as more convincing.68

This is supported by Mohsin et al who found that 
smokers who had higher rates of continuing smoking 
during pregnancy were teenagers, unemployed, single, 
with less education and unable to manage their stress. 
In addition, those who had little knowledge about the 
effects of smoking were more likely to continue smoking 
(73%), while those concerned about the risks of continuing 
smoking during pregnancy were less likely to continue 
smoking. Informing pregnant women appropriately 
about the potential risks of continuing to smoke during 
pregnancy can help them quit smoking, regardless of their 
social, economic and psychological situation.69

Recognizing these factors, Donatelle et al tried to 
reduce their effect. In a study where the control group 
intervention included counselling and a self-help manual, 
while the intensive intervention group combined the 
above intervention with social support and financial in-
centives. The research findings showed that the intensive 
intervention was highly effective, demonstrating that 
positive encouragement and social support may have 
beneficial results.33

The psychological changes of pregnant women should 
not be neglected: their psychological state changes with 
every trimester of pregnancy, as they go through three 
different stages that correspond roughly to the relevant 
trimesters of pregnancy.70 The first psychological stage 
begins when a woman learns that she is pregnant and lasts 
until she recognizes the first foetal movements around 
the middle of the fourth month. During this stage a preg-
nant woman accepts her pregnancy; usually a pregnant 
woman experiences some ambivalence in relation to her 
pregnancy. This stage very often involves an intense fear 
of miscarriage.71

In the middle of the second trimester, when the preg-
nant woman begins to recognize the first foetal move-
ments, she is moving to the second psychological stage, 
where the realization that there is another life inside her is 
undeniable. The emotional bond with the baby begins at 
this stage: now the pregnant woman begins to perceive 
the foetus as a separate person. This stage lasts until 
the seventh month of pregnancy.71 The third and last 
psychological stage of pregnancy includes three main 
issues of concern for pregnant women: anxiety about 
childbirth, physical complaints that appear again in 50% 
of pregnant women72 and the preparation for the arrival 
of the baby.73 Along with their fear of gaining weight or 
even their stress about caring for a newborn, pregnant 
smokers also feel social pressure from their environment 
not to smoke during pregnancy.29

There is a category of women called “spontaneous 
quitters” who stop smoking more easily during pregnancy 
than at any other time in their lives. Spontaneous quit-
ters usually smoke less, they may not have partners who 
smoke, and they are more aware of the risks caused by 
smoking.7 However, only one-third of these women still 
abstain from smoking one year after the birth.74 Thus, the 
easier smoking cessation is achieved by this category of 
smokers, the easier it is for them to relapse to smoking 
after pregnancy.

CONCLUSION

The worldwide epidemiological data on the effects 
of smoking during pregnancy indicate that smoking 
cessation in pregnancy is more important than ever. To 
achieve this goal it is necessary to enhance the awareness 
and continuing education of all health professionals, who 
should systematically identify pregnant smokers in order 
to provide them with appropriate advice and counselling.

The most beneficial and effective interventions for 
smoking cessation during pregnancy have been found 
to be intensive cognitive-behavioural interventions, with 
sufficiently long sessions, provision of a printed self-
help manual and meetings after childbirth to prevent 
post-partum smoking relapse. For smokers rated highly 
dependent by the Fragestorm Dependence Test,75 it is 
recommended that smoking cessation be achieved be-
fore pregnancy. This recommendation is made because 
the use of NRT products during pregnancy is considered 
suitable for highly dependent smokers only after careful 
assessment, with close supervision and provided that 
the pregnant woman is determined to stop smoking.22
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Smoking cessation during pregnancy is also dou-
bly beneficial, because along with improving maternal 
health, it has a direct impact on improving infant health 
indices, as it leads to fewer premature births, decrease 
in the number of low birth weight infants and reduction 
in perinatal morbidity and mortality, with enormous 
economic benefit.76

The benefits of quitting smoking during pregnancy 
are almost directly related to the birth weight of newborn 
infants. Once pregnant women quit smoking during 
the first 3-4 months of pregnancy, their infants will have 
a birth weight similar to that of those whose mothers 
never smoked.77 A reduction in the number of cigarettes 
smoked instead of quitting smoking is not associated with 
an increase in birth weight.78,79 The children of women 
who have quit smoking have less need for health care, 
suffer less from chronic diseases and have fewer learning 
difficulties.80,81 It has been estimated that if all pregnant 
women who smoke 15 or more cigarettes per day stopped 
smoking, 5% of hospital admissions for children aged less 
than 8 months could be avoided.82

Consequently, the minimal cost invested in successful 
smoking cessation programmes during pregnancy would 
result in an incomparably greater benefit83 related to bet-
ter health and quality of life of citizens, quite apart from 
the positive financial and social impact of this cessation.
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