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SUMMARY

Anumber of publications confirm the association between periodontitis and general health. It
iswidely accepted that maternal periodontitis is a risk factor for adverse pregnancy outcomes,
such as preterm birth and preterm low birth weight (<2500 g). These risks increase further in
women who smoke. The aim of this study is to clarify the correlations between periodontitis,
smoking and adverse pregnancy outcomes and to emphasize the need for an interdisciplinary
approach among health professionals (e.g. gynecologists/obstetricians, family physicians,
dentists, periodontists and nurses) in order to reduce such risks. Pregnancy is an ideal time
for permanent smoking cessation. This condition provides an important “teachable moment”
to motivate smokers to change behavior that increases health risks for both fetus/infant and
mother.
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INTRODUCTION

Periodontal disease/periodontitis is chronic
inflammatory disease characterized by the
destruction of connective tissue attachment
and alveolar bone that might eventually lead
to teeth loss [1]. It is clinically observed in the
form of bleeding and tender gums and redness.
Such periodontal changes occur in 65% to 70%

of pregnant women as gingivitis and in 30% as
periodontitis [2]. Since pregnancy may exac-
erbate pre-existing periodontal disease, and
because periodontal disease may cause adverse
pregnancy outcome, this condition requires
periodontal treatment.

Smoking also presents a maternal risk fac-
tor, especially during time of delivery. It is well
known that smoking increases the risk of pul-
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monary and cardiovascular complications and
impairs tissue healing. Smoking cessation pro-
grams delivered in primary and specialty care
settings, particularly by interdisciplinary teams
with strong physician and dentist involvement,
have proven to be an effective means of helping
pregnant women who smoke. Though smoking
cessation is among the most widely investigated
areas in general health, relatively few studies
have focused on interventions that combine
health education and pharmacotherapy during
pregnancy.

The aim of this short review is to present
periodontitis as a risk factor for both fetus and
mother; it is a significant dental problem that
is potentiated in smokers during pregnancy. In
addition we want to find out why a substantial
number of women continue to smoke during
pregnancy and lactation and suggest how a mul-
tidisciplinary approach may enable women to
stop smoking within the perinatal period.

ADVERSE EVENTS IN PREGNANCY
RELATED TO PERIODONTAL DISEASE

Pregnant women are particularly susceptible to
periodontal disease due to increased hormone
levels (estrogen and progesterone) that facilitate
bacterial plaque formation, as well as changes
in oral flora and a decreased immune response.
A lack of routine dental exams and delays in
treatment further exacerbate the problem [3].
Alteration of the biochemical composition of
saliva induced by maternal hormonal changes
also enhances the risk [3]. Periodontitis is clas-
sified as a “silent killer”, primarily because preg-
nant women may not experience symptoms of
periodontitis until it reaches an advanced dis-
ease stage. They may thus ignore the perinatal
risk of untreated periodontitis.

Numerous publications on this subject con-
firm an association between periodontitis and
systemic health. Many observational studies in
recent years [4-12] strengthen the association
between periodontitis and adverse pregnancy
outcomes, such as preterm birth (PB), preterm
low birth weight (PLBW; <2500 g), small for
gestational age (SGA; <37 weeks of gestation)
and pre-eclampsia. To date, most of the liter-
ature indicates a strong relationship between
maternal periodontitis and the risk for PB/
PBLW [6-9]. These risks increase further in
women who smoke [13]. The accumulated lit-
erature indicates that smoking is probably the

most important environmental risk factor for
periodontitis and suggests that smokers are
2-7 times more likely to develop periodontitis
than non-smokers [14]. Since PB is the leading
cause of neonatal mortality and morbidity in
non-anomalous infants [15], research related
to periodontitis, smoking and the risk for PB
has increased interest in the topic.

Periodontal treatment during pregnancy
has been shown to be safe and effective, but
even so, many dentists are reluctant (without
any particular reason) to treat pregnant women
[16]. Like other dental procedures, such as diag-
nostic radiography, dental crown restorations
and extractions, periodontal treatment was
found to be safest during the second trimester;
the time period between the 14th and 20th week
is considered ideal [2].

Within the existing studies, there are con-
flicting results. Several authors noted that
periodontal treatment had no effect on PB
and PLBW [17-20], indicating that there is no
certainty that treatment of periodontal disease
during pregnancy will reduce the risks of PB
and PLBW. However, most authors agree that
periodontal treatment in pregnancy is bene-
ficial, and they report statistically significant
improvement on the incidence of PB and PLBW
following scaling and root planing [21-26].

ADVERSE EVENTS IN PREGNANCY
RELATED TO SMOKING

It is well known that smoking accounts for the
single largest modifiable risk of fetal morbidity
and mortality through both a direct (fetal) and
an indirect (placental) effect [27]. The rela-
tionship between maternal smoking (prenatal
cigarette smoke exposure), children’s exposure
to tobacco use (secondhand smoke) and fetal
growth is causal, and it depends on intensity
and duration of cigarette smoking.

There are several ways that smoking can
influence pregnancy and its outcomes. Pregnant
women who smoke are at risk for increased
pregnancy complications, such as placental dys-
function (including previa or abruption), risk of
ectopic pregnancy, intrauterine death, PB and
PLBW. Nicotine exposure also retards intrauter-
ine growth (IUGR) in various ways, including
decreased bone/cartilage growth, decreased
cranial diameter and tibia length [28, 29].

Tobacco exposure during pregnancy reduces
blood flow to the placenta (utero-placental
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insufficiency) [30]. In addition, the current
literature suggests that infants delivered from
mothers who smoked for part or all of their
pregnancies are twice as likely to suffer from
sudden infant death syndrome [27]. Mothers
who smoke are 1.59 times more likely to deliver
a PLBW infant than nonsmokers, and the inci-
dence of decreased ITUGR was 2.07 times higher
in mothers who smoked [28]. With regard to
maternal health, smoking increases the risk of
pulmonary and cardiovascular complications
and impairs tissue healing if maternal surgery
is performed (Cesar section or episiotomy) at
delivery.

Finally, at least one study showed that
women who smoked during pregnancy had
a lower prevalence and shorter duration of
breastfeeding than non-smoking mothers (2 vs
11 weeks) [31]. Recent data suggest that prena-
tal tobacco exposure is consistently associated
with inhibition of monoamine oxidase during
fetal neurodevelopment [32] and changes in
behavior (depression, anxiety and learning
disorders) in early childhood through late ado-
lescence [33]. Women whose partners smoked
also had a higher risk of having a child with
growth retardation [28]. Neonates and chil-
dren who are exposed to secondhand smoke
are at increased risk for developing otitis media,
asthma and other respiratory tract infections
later in childhood.

SMOKING CESSATION IN PREGNANCY

There are more than 4,800 compounds in par-
ticles and vapor of cigarette smoke [29]. Even
though many of these are considered health risk
factors, nicotine is the principal psychoactive
constituent in tobacco. Nicotine influences the
function of numerous neurotransmitter sys-
tems (dopamine, norepinephrine, 5-hyroxy-
triptamine, glutamate, GABA and endogenous
opioid peptides), causing many of the subjec-
tive, cognitive, and behavioral effects associated
with smoking [34].

Nicotine is addictive, which is the main
reason that many pregnant women do not quit
smoking [29]. Furthermore, nicotine mainly
accounts for the craving associated with smok-
ing cessation — the most difficult and aggra-
vating withdrawal symptom that causes relapse
even after periods of abstinence [34, 35]. Despite
documented evidence that tobacco smoking
abstinence during pregnancy significantly ben-
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efits both fetus and the mother, a substantial
number of women continue to smoke through-
out pregnancy. Pregnancy Risk Assessment and
Monitoring System (PRAMS) published data in
2008 showing that 15% of pregnant women are
smokers, despite knowing the health risks and
their intentions to quit.

There are several treatment options,
including behavioral and/or pharmacologi-
cal interventions, to assist pregnant women
in overcoming their addiction. Behavioral
interventions enhance motivation and support
attempts to quit through individual or group
counseling, telephone counseling and/or self-
help [36, 37]. Pharmacological interventions
serve to reduce nicotine reinforcement and to
minimize the symptoms of withdrawal from
nicotine.

Three drugs are currently used as first-line
pharmacotherapy for smoking cessation: nico-
tine replacement therapy — NRT (transdermal
patch, chewing gum, nicotine sublingual tab-
lets/lozenges, inhaler and nasal spray), bupro-
pion and varenicline (Table 1). The aim of NRT
is to diminish withdrawal symptoms associated
with smoking cessation and to help the individ-
ual resist the urge to smoke cigarettes [38, 39].
Although NRT, bupropion and varenicline are
widely and successfully used among the gen-
eral population, there are concerns regarding
bupropion and varenicline safety for the fetus
[39]. Because behavioral interventions report
only modest success rates for quitting, and
pharmacotherapy alone does not achieve a sub-
stantially higher success rate, a combination of
pharmacotherapy and behavioral interventions
might be more successful for those pregnant
women who are moderate to heavy smokers
[36]. Therefore, counseling and other behav-
ioral support systems should be used together
with pharmacologic interventions to support
smoking abstinence, and use pharmacotherapy
before conception. Because the pharmacother-
apy can affect an unborn baby, it would be bet-
ter to quit smoking before the pregnancy [37].

Less studied interventions including hyp-
nosis, acupuncture, aversive therapy, exer-
cise, lobeline (a natural alkaloid), anxiolytics,
mecamylamine, opioid agonists and silver ace-
tate have assisted some people in smoking ces-
sation, but none of those interventions provide
strong evidence of efficacy. SMS text messaging
shows promise for delivering smoking cessation
support, but its real efficacy must be evaluated
further [40].
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Table 1. Pharmacologic interventions to assist tobacco cessation

Drug Dose DITEN TR G L)Y Side effects

Nicotine patch 7-21 mg/day 8 weeks Erythema, pruritus
Nicorette chewing gum  18-24 mg/day 8 weeks Stomatitis, sore throat
Nicotine lozenge 2 or 4 mg (2-8 lozenges/day) 8 weeks Sore throat, heartburn

Bupropion 150 mg/day = 2 days then 300 mg/day  8to 12 weeks Insomnia, dry mouth, rhinitis
0.5 mg/day x 2 days
Varenicline twice 0.5 mg/day x 2 days 8 to 12 weeks Nausea, insomnia

then 1.0 mg twice a day

For those patients wanting to quit smoking and who smoke six or more cigarettes/day, the doctors will prescribe medications. For patients smoking
6-9 cigarettes/day, a single medication will be given. For those smoking 10 or more cigarettes/day, a combination of a long acting agent (either
bupropion or nicotine patches or chewing gums) with short acting nicotine replacement (lozenge) should be prescribed. These medications are

especially needed in the postnatal period for relapse prevention in women who had quit smoking because of pregnancy.

The intensive smoking cessation interven-
tion is based on Self-Determination Theory,
which focuses on processes through which
people become motivated for initiating new
self-beneficial behaviors and maintaining them
over time [41]. Personal choice that leads to
autonomous self-decision is more effective in
achieving desired outcomes than coercion or
some external pressure (extrinsic motivation).
For many smokers pregnancy stimulates their
decision to abstain during the perinatal period
and/or to quit smoking permanently. However,
such behavioral changes will likely need strong
psychological support as well as antismoking
pharmacotherapy.

The perinatal period is an excellent oppor-
tunity for physicians to help smokers quit per-
manently. Pregnancy can motivate expectant
mothers to change a behavior that increases
health risk for both them and their fetus (Figure
1). Unfortunately, only a few physicians take
advantage of pregnancy and lactation as a
“teachable moment” in smoking cessation
counseling. Efforts of medical professionals to
encourage temporary or permanent abstinence
have produced mixed results. In most smok-
ing cessation programs to date, evaluations are
based on self-reported quit rates, but biological
validation indicates that these self-reports are
often biased. Patients presumably falsify their
smoking status to give a more socially desirable
answer or to present behavior consistent with

a healthier life style. For that reason, it is nec-
essary to rely upon biochemical validation of
smoking status before delivery.

Development of intensive intervention to
support short term and permanent smoking
cessation and the demonstration of its efficacy
in clinical trials can motivate health care pro-
fessionals to help more patients stop smoking
pre-operatively. Dentists and periodontists
are also encouraged to make smoking cessa-
tion counseling as a part of periodontal ther-
apy, especially among pregnant women. The
components of intensive intervention include
informing the patient of the associated health
risks of smoking during the perinatal period,
as well as the benefits of smoking abstinence,
and pharmacological help for overcoming the
withdrawal symptoms [42]. In addition to
counseling, we recommend that a physician or
dentist-periodontist offer a contract/declara-
tion to the mother-to-be that includes a com-
mitment to quit smoking during pregnancy
and lactation (Figure 2). This intervention can
motivate abstinence for the purpose of a better
pregnancy outcome [42].

Effective practice guidelines for physicians
should also include enhanced screening and
referral services for preconception and preg-
nant populations; these would provide health
programs to educate women and (if possible)
also provide free or affordable oral health care
for all pregnant women [14]. A strong inter-

1 1
| Perceived risk e |
J Perinatal . increase and _— Smoking J
I eriod —»| and positive | —p social role —»| Motivation | — cessation I
I P outcome q I
: redefined :

Figure 1. Elements related to
smoking cessation
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Declaration of commitment to quit smoking

I know that smoking during pregnancy and lactation increases the risk for
fetus, infant and also for me (mother). Therefore, I declare that I will stop
smoking for the entire perinatal period.

During this period, I will receive advices and support from my doctor and
his team, including nicotine replacement therapy to overcome craving for
cigarettes and telephone calls at my home by members of the team.

When I am admitted for delivery, I will report my smoking behavior (when
I smoked the last cigarette, daily recording of my urge to smoke 30 minutes
after I wake up in the morning, and how long I used the medications to
overcome craving). The doctors will do the biochemical tests on my breath
and/or saliva to confirm that I am smoke-free.

Your name

Doctor’s name

Note: When you come to the hospital for delivery, please bring this contract
that serves as a motivational reminder. It will be kept in the hospital file.

Date

Date

Figure 2. Example of declaration of commitment to quit smoking

disciplinary approach among health care pro-
viders (e.g. gynecologists/obstetrician, family
physicians and dentists) is important. These
professionals should evaluate the medical con-
dition of the patient, especially their smoking
status, as a means of assessing the periodontal
risk in order to make evidence-based clinical
decisions. Physicians should recognize the risks
of oral health complications, including both
periodontitis and smoking during pregnancy;,
and they should increase efforts to assess oral
health status of their patients, share referrals
and recommendations. Working in collabora-
tion with a periodontist, they can offer effec-
tive interventions to pregnant woman in their
care. In order to reduce smoking in pregnancy,
every country should make efforts to eliminate
tobacco use (e.g. smoke-free policies, tobacco
excise taxes, comprehensive coverage of cessa-
tion services and support programs). In addi-
tion, anti-smoking campaigns should promote
education of children to prevent smoking in this
next generation [43, 44, 45].

Hospital Pharmacology. 2014; 1(2):76-82

Such measures may result in improved
health benefits at the population level [43, 44].
In the Republic of Srpska, approximately 20%
of deliveries in women who smoke require
surgical interventions annually. We posit that
the combination of gravidity with proximally
timed, high intensity smoking-cessation inter-
ventions led by healthcare professionals will
significantly increase the rate of permanent
abstinence.
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PuSenje i parodontopatija u trudnoéi: dodatna prilika
za potpuni prestanak pusenja
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KRATAK SADRZA)

Veliki broj publikacija je potvrdio uzajamnu povezanost parodontopatija sa zdravljem osoba.
Naime, danas je opste prihvacena Cinjenica da je parodontopatija kod trudnica povezana s ne-
Zeljenim ishodima trudnoce, i to prvenstveno s prevremenim porodajem i malom teZinom bebe
na rodenju (do 2500 g). Ovi neZeljeni ishodi su svakako veci kod trudnica koje puse. Cilj ovog
rada je bio da se ukaZe na povezanost parodontopatija, pusSenja i neZeljenih ishoda trudnoce,
te podstakne interdisciplinarni pristup (ginekologa-akusera, porodicnih lekara, stomatologa-
parodontologa i medicinskih sestara) u nastojanjima da se taj rizik smanji. Ubedeni smo da
je trudnoca u Zivotu svake Zene koja pusi idealno vreme za donosSenje odluke o potpunom
prestanku pusSenja. Trudnoca je i prilika za podsticaj i motivisanje puSaca na promenu stila
Zivota u mnogo zdraviji, kako za novorodence, tako i za samu majku.

Kljucne reci: neZeljeni ishodi trudnoce; parodontopatija; trudnoca; pusenje; odvikavanje od
pusenja
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