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Abstract

Objective: In current obstetric literature, the influence of periodon-
tal disease on adverse perinatal outcome is a matter of debate. In this
prospective cohort study, we aimed to investigate whether there is
an association between periodontal status and preterm birth (PTB)
via previously unused methodology.

Methods: In this prospective cohort study, we examined the peri-
odontal status of mothers within 24 hours following birth. In total,
226 puerperal women were examined and placed in two groups; a
PTB group consisting of 71 patients, and a term birth (TB) group
consisting of 155 patients. All risk factors known to be etiologic fac-
tors for PTB were excluded. The patients were classified into three
main groups in both groups based on oral examination findings: gin-
givitis (G), periodontitis (P), and healthy (H).

Results: Both groups were identical in terms of demographic fac-
tors. Regarding possibly influencing factors including smoking, pas-
sive smoking and tooth brushing habits, both groups were also iden-
tical. The distribution of G, P and H among the groups were simi-
lar and the difference was not significant (p=1). p-values among the
PTB and TB groups were 40.8% and 40.6%, respectively, and the
difference was not significant. When collected data were reanalyzed
by splitting the PTB group into early and late PTB, the results were
similar and the difference was not significant.

Conclusion: The confusion over this conflicting association likely
results from confounding factors, other factors that can cause PTB
and lack of consensus over the diagnostic criteria for periodontal dis-
ease. Finally, our prospective cohort study, which strictly excluded
possible confounding variables, has not confirmed any association
between periodontitis and preterm birth.

Keywords: Preterm birth, periodontitis, gingivitis, adverse preg-
nancy outcomme, risk factor.

Ozet: Preterm dogum ve periodontit: Mevcut dogum
biliminde bir ikilem

Amag: Mevcut dogum literatiiriinde, periodontal hastaligin advers
perinatal sonug tizerindeki etkisi tartismalidir. Bu prospektif kohort
calismasinda, periodontal durum ile preterm dogum (PD) arasinda
bir iligki olup olmadigimi daha énce kullamilmamis bir metodolojiy-
le aragtirmay1 amacladik.

Yontem: Bu prospektif kohort calismasinda, dogumdan sonraki
24 saat icinde kadimlarin periodontal durumunu inceledik. Puerpe-
ral dénemde olan toplam 226 kadin incelendi ve iki gruba ayrilds;
PD grubunda 71, miadinda dogum (MD) grubunda ise 155 hasta
yer almaktaydi. PD i¢in etiyolojik faktor oldugu bilinen tim risk
faktorleri calisma digt birakildi. Hastalar, her iki grupta oral mu-
ayene bulgular1 temel alinarak ti¢ ana gruba ayrildi: Gingivit (G),
periodontit (P) ve saglikli (S).

Bulgular: Her iki grup da demografik faktorler agisindan ayniydi.
Olasilikla etkisi olan sigara kullanimi, pasif icicilik ve dis fircalama
aligkanlig1 gibi faktérler de her iki grupta ayni idi. Gruplar arasin-
daki G, P ve S dagilimi benzerdi ve aradaki fark anlamli degildi
(p=1). PD ve MD gruplar1 arasindaki p degerleri sirasiyla %40.8 ve
%40.6 idi ve fark anlamli degildi. Toplanan veriler PD grubunu
erken ve gec PD seklinde ikiye ayirarak yeniden analiz edildigin-
de, elde edilen sonuglar benzerdi ve fark anlamli degildi.

Sonug: Bu celiskili iliskiye yonelik kafa karigikliginin, PD’ye ne-
den olabilecek ve periodontal hastaliga yonelik tan1 kriterleri tize-
rinde fikir birligi olmayan celiskili diger faktorlerden kaynaklan-
mast muhtemeldir. Son olarak, muhtemelen ¢eligkili degiskenleri
kesin sekilde ¢aligma dist tutan prospektif kohort ¢alismamuz, peri-
odontit ve preterm dogum arasinda herhangi bir iligkiyi dogrula-
mamaktadir.

Anahtar sézciikler: Preterm dogum, periodontit, gingivit, advers
dogum sonucu, risk faktorii.
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Introduction

Preterm birth (PT'B), which refers to a delivery before
37 weeks of gestation, is still a major cause of perinatal
morbidity and mortality. Despite advances in technol-
ogy and increasing antenatal surveillance quality, the
incidence of preterm birth exhibits a regular rising
trend in both developing and developed countries. The
preterm infants are at elevated risk for death, neurode-
velopmental disabilities, cognitive impairment, and
behavioral disorders.” PTB is a major public health
problem. Since a considerable amount of singleton
pregnancies, approximately 11%, give birth before 37
weeks of gestation, the etiology of preterm birth takes
more attention gradually.”

Although a number of causes have been identified
for P'T'B, approximately 70% of cases of PTB are spon-
taneous, meaning no specific cause can be identified.”
Infection and/or inflammation can play a role as a
causative factor in PTB pathogenesis. Previous studies
have reported an association between infection and/or
inflammation and preterm birth." Periodontal dis-
ease, an inflammatory disease that destroys tooth-sup-
porting connective tissue and bone, has been accused
of causing adverse perinatal outcomes. According to
current literature, although many studies —even meta-
analyses— have been published in this field, results are
still conflicting. Some authors have demonstrated a
positive association between periodontal disease and
PTB,"" whereas others have failed to demonstrate an

s e [13-16]
association.

Therefore, we aimed to examine the periodontal
status of mothers both who gave birth preterm without

any reasons known to be etiologic factors for P'I'B, and
those who gave full-term birth (TB).

Methods

This prospective cohort study was conducted on
maternity patients at the obstetrics department of
Kanuni Sultan Suleyman Training and Research
Hospital between December 2015 and June 2016. The
study was conducted with ethical approval from the
hospital’s Ethics Committee dated June 16, 2015 and
the study number of 10902. Patients who were in the
postpartum period within 24 hours after birth were
recruited from the postpartum unit. Patients were allo-
cated to two groups: The first group was constituted of

preterm deliveries and named the preterm group, and
the second group was constituted of term deliveries
and named term group. Preterm delivery was defined
as delivery before the completion of 37 weeks of gesta-
tion.

The primary outcome measure was the presence of
periodontitis. The prevalence of periodontitis was
reported between 10% and 60%."""" We expected the
rate of periodontitis in preterm deliveries 40%."”
Thus, an enrollment of at least 146 patients was
required such that the study would have a power %80
to detect the difference with 0.05 type 1 error.
Required sample size was estimated using MedCalc
(version 13.3; MedCalc Software, Mariakerke, Belgium)
statistical software.

Inclusion criteria for the preterm group were spon-
taneous delivery between 24 and 37 gestational weeks
without any known risk factors for PB, and the pres-
ence of at least 20 teeth on oral examination. Inclusion
criteria for the term group were spontaneous delivery
between 37 and 41 gestational weeks and the presence
of at least 20 teeth on oral examination. The following
findings constituted exclusion criteria for enrollment
in the study: (1) patients who had any risk factors for
preterm delivery, such as a short cervix, previous
preterm delivery, adolescent pregnancy, premature
rupture of membrane, multiple gestations or congeni-
tal uterine abnormality; (2) patients who had medical
problems or infections during pregnancy (like urinary
infections); (3) presence of fetal structural anomaly; (4)
medically indicated preterm deliveries; (5) patients
who had labor induction.

Patdients were consecutively enrolled in the study
between the dates mentioned above and informed con-
sent was obtained from all participants. Before exami-
nation, patients were questioned on whether they are
smokers and whether they have tooth brushing habits.
Oral evaluation was performed within 24 hours after
delivery. The periodontal status of patients was evalu-
ated in terms of the number of teeth and clinical peri-
odontal parameters. According to the physical exami-
nation results, plaque index (PI), gingival index (GI)
and probing pocket depth (PPD) were detected quan-
titatively. All examinations were performed by the
same researcher at six points of each tooth (mesiobuc-
cal, midbuccal, distobuccal, mesiolingual, midlingual,
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and distolingual) by using Williams’ marked probe.
The patients were classified into three main groups in
both groups based on oral examination findings: First,
the gingivitis group (G) (who had no periodontal pock-
ets, but had bleeding on more than 10% of gum sur-
faces after light mechanical stimulation); second, the
periodontitis group (P) (who had 4 mm pocket depth
on two or more surfaces); and third, the healthy group
(H) (who did not meet G or P criteria or were com-
pletely orally healthy).””

A total of 226 puerperal women who met all inclu-
sion criteria were enrolled the study. Seventy-one of
them constituted the preterm group and the remaining
155 constituted the term group. The statistical analysis
was carried out with MedCalc statistical software. Data
are presented as means = SD (standard deviation). The
Kolmogorov-Smirnov test assessed the normality of the
distribution of continuous variables. A Chi-squared test
and Fisher’s exact test were used to analyze categorical
variables, and Student’s t-test was used for the analysis of
normally distributed continuous variables. Mann-
Whitney U-test was used for non-normally distributed
variables. A p-value <0.05 was deemed statistically signif-
icant.

Results

During the research period, 226 puerperal women’s
results were analyzed after inappropriate oral examina-
tions were excluded. Thus, 71 cases of PTB and 155
cases of TB were evaluated. The demographic charac-
teristics, oral examination results, and final diagnosis of
the cases are shown in Table 1. There were no statis-
tically significant differences between the two groups
in terms of age, gravidity and parity. As expected, the
mean gestational age at delivery and weight of new-
borns at delivery were significantly higher in the term
group.

Both groups contained similar ratios of smoking, pas-
sive smoking and tooth brushing. Thus, the groups were
also identical in terms of these influencing factors. When
the groups were compared with respect to PI, GI and
PPD, no statistically significant difference was observed.
The distributions of PI, GI and PPD that constitute
diagnostic criteria of periodontitis are shown in box plot
graph format (Fig. 1).

According to the oral examination results, 38% of
the patients classified as healthy were in the preterm
group and 38.7% in the term group; this difference is

Table 1. The demographic characteristics, oral examination results and final diagnosis of the cases.

Preterm group (n= 71)
Mean + SD/range

Age* 27.97+5.46
BMI* 27.34+5.13
Gt 2(1-9)
pt 2(1-9)
At 0(0-3)
GA at delivery® 35.86 (3.57)
Newborn weight* 2540+650
PI (mean)* 1.50+0.92
Gl (mean)* 0.96+0.76
PPD (mean)t 2.42+0.39
n (%)
CS, n (%)* 37 (52.1)
Smoking# 11 (15.5)
Passive smoking# 40 (56.3)
Tooth brush* 39 (54.9)
Healthy* 27 (38)
Gingivitis* 15 (21.1)
Periodontitis* 29 (40.8)

Term group (n=155)

Mean * SD/range p-value
27.43+4.42 0.467
28.01+3.77 0.324

2 (1-6) 0.464
2 (1-5) 0.135
0 (0-3) 0.457
39 (1.29) <0.0001
3350+520 <0.0001
1.57+0.90 0.587
0.95+0.78 0.929
2.5+£0.55 0.534
n (%) p-value
75 (48.4) 0.668
24 (15.5) 1.000
75 (48.4) 0.316
71 (45.8) 0.251
60 (38.7) 1.000
32 (20.6) 1.000
63 (40.6) 1.000

*Student’s t-test; TMann—Whi‘mey U test; iChi-square test. A: abortion; CS: cesarean section; G: gravida; GA: gestational age; GI: gingival index; P: parity; PI: plaque index;

PPD: probing pocket depth.
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Fig. 1. The distributions of PI, Gl and PPD that constitute diagnostic criteria of periodontitis. Gl: gingival index; PI: plaque index; PPD: probing po-

cket depth.

not statistically significant. Finally, both periodontitis
and gingivitis ratios were similar in both groups.

The collected data were reanalyzed by splitting the
preterm group into early and late preterm. Early
preterm group was defined as deliveries before complet-
ing 34 gestational weeks (GW) and late preterm group
was defined as deliveries between 34 and 37 GW. The
early preterm group group included 20 patients and
mean gestational age at delivery and standard deviations
were 30.21 weeks and 2.59 respectively. The late
preterm group consisted of 51 patients and mean gesta-
tional age at delivery and standard deviations were 36.02
weeks and 0.83 respectively. Finally, the periodontitis
rates were the same for all three groups. In other words,
the results were uniform.

Since the aim of this study was to analyze the asso-
ciation between periodontitis and PB, we have not ana-
lyzed the association between presence of periodontitis
and birth weight. The distribution of diagnoses
according to both groups are presented in Table 2.

Discussion

Maternal periodontitis has been linked to an increased
risk for adverse perinatal outcomes including preterm
birth, preeclampsia, fetal growth restriction, or perinatal
death. Although the associations between periodontitis
and adverse perinatal outcomes are still questionable,
some mechanisms have been put forward, such as
increasing inflammatory mediators in plasma or expo-
sure to systemic bacterial products from chronic infec-
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Table 2. Reanalyzed results according to early and late preterm birth.

Early preterm group Late preterm group Term group
(mean=SD) (mean=SD) (mean=SD)
(n=20) (n=51) (n=155)

PI* 1.66+1.01 1.44+0.88 1.57+0.90 0.626
Gl* 1.08+0.85 0.92+0.73 0.95+0.78 0.772
PPDT 2.36x0.6 2.5+0.4 2.5+0.6 0.691
Healthy* (n, %) 7 (35) 20 (39.2) 60 (38.7) 0.943
Gingivitis* (n, %) 4 (20) 11 (21.6) 32 (20.6) 0.986
Periodontitis* (n, %) 9 (45) 20 (39.2) 63 (40.6) 0.905

*Kruskal-Wallis test; TMedian interquartile range; ¥Chi-square test. Gl: gingival index; Pl: plaque index; PPD: probing pocket depth.

tion."" As a result, many studies have been published
regarding these associations. Conflicting results may
arise from varying definition of periodontitis and other
factors that can cause PTB.

In our prospective cohort study, 226 puerperal
women's periodontal status was examined within 24
hours after giving birth. In our study, we defined peri-
odontitis as patients whose oral examinations had 4 mm
or more pocket depth on two or more dental surfaces.
Our groups were identical in terms of demographical
factors. Our study results failed to demonstrate an asso-
ciation, and the results are in line with a large prospec-
tive study which was published by Srinivas et al."” This
study was a multicenter prospective study and a large
number of patients were included, but Srinivas et al."’
used a periodontal attachment loss 3 mm on three or
more teeth as criteria for periodontitis diagnosis, which
is slightly different from our criteria. Likewise, a recent
study by Fogacci et al."” reported that maternal peri-
odontal disease is not a risk factor associated with
preterm infants’ low birth weights. Similar results are
reported in studies conducted in different ethnic groups
such as the Spanish population,”"” and they also used 3
mm for diagnosis. However, one recent study found lit-
tle correlation with serum levels of pro-inflammatory
proteins in women with PTB and low birth weight.""

Some meta-analyses, for example Corbella et al’s
study,"” make abstainer comments over this association
because of important confounding variables. In a system-
atic review by Xiong et al.,”” researchers reviewed 25
studies and speculated that periodontal disease may be
associated with an increased risk of adverse pregnancy
outcomes, but they underlined that more methodologi-

cally rigorous studies are needed in this field. Besides, a
number of important studies”’ and meta-analyses”*”
reported that treatment of periodontitis during pregnan-
cy does not reduce spontaneous preterm birth. These
results make the already-debated association more ques-
tionable.

One of the unique features of the present study is its
methodology. According to our knowledge, there is
not any study in the current literature which prospec-
tively examines patients in the early postpartum period.
On the other hand, a limited number of early preterm
birth cases was a weakness of sub-group analysis.

In the present study, 1999 classification of periodon-
tal disease was used.”” In 2018, the classification of peri-
odontal diseases was renewed. The new classification”
addressed unresolved issues with the previous classifica-
tion”” by identifying three different forms of periodon-
titis based on current knowledge on the diseases’ patho-
physiology: (a) necrotizing periodontitis, (b) periodonti-
tis as a manifestation of systemic disease and (c) peri-
odontitis, whereas the last form includes the previously
recognized subtypes of “chronic” and “aggressive” peri-
odontitis.”” Therefore, further studies evaluating PTB
in relation to the new classification are needed.

Conclusion

In conclusion, according to our results, we have not
detected any associations between spontaneous PTB
and periodontitis. Nevertheless, future large scale ran-
domized controlled trials are needed to clarify the con-
troversial association.

Conflicts of Interest: No conflicts declared.
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