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3. Introduction

Even though dental screening during pregnancy is
compulsory for pregnant women receiving prenatal care
and funded by the healthcare system in Hungary,
according to domestic research it is an opportunity rarely
used by patients [1]. In our country, participation in the
dental screening during the gestational period, funded by
the National Health Insurance Fund of Hungary
(Hungarian acronym: NEAK) is not a condition for the
payment of benefits during and after pregnancy [2]. There
may be major differences in the attendance of periodontal
screening across various counties and settlements, and it is
also impacted by the level of education and social
circumstances. In the last years, the connection between
periodontal diseases during pregnancy and obstetrical
outcomes has been the subject of many research groups’
work. The essence of these studies is often the examination
of the periodontal status and the preterm birth and low
birth weight, including all respective maternal and fetal
complications [3]. The pregnancy-induced hormonal

changes may increase the risk of periodontal diseases (eg.



gingivitis or periodontitis) and exacerbate existing
pathological conditions of the periodontium [4, 5].
Immunological changes during pregnancy also affect the
oral health. The suppression of certain neutrophil
functions may also explain the exacerbation of gingivitis
[6]. Regarding the potential pathomechanism of the
connection between periodontal diseases and preterm birth,
two main paths have been identified in the last years. The
periodontopathogenic bacteria reach the feto-placental
tissues and the amniotic fluid where they trigger a
secondary infection, local immune response, and
inflammation (chorioamnionitis) via direct mechanism:
from the deeper tissues more permeable due to the
periodontitis, the periodontal pockets via haematogenous
dissemination [7]. In the case of patients with healthy
periodontium the periodontal sulcus area is approximately
5 cm?, however, with periodontitis, this surface can reach
8-20 cm?[8]. Chronic periodontitis means that the 4-5 mm
deep periodontal pockets around the teeth together with
the damaged epidermis of the pockets provide an about
palm size open wound surface through which the obligate

anaerobic, endotoxin-producing bacterial colony - among



others - is in contact with the body [9]. The essence of the
indirect mechanism is that inflammatory mediators
(intermediates, cytokines) are released from the
chronically inflamed periodontium into the systemic
circulation. These cause a secondary inflammation in the
feto-placental unit, either directly or indirectly by inducing
an acute phase reaction in the gravida’s liver via the
expression of acute phase proteins (C-reactive protein,
CRP and fibrinogen) [10]. During pregnancy, the
inflammatory response is strongly activated [11], attested
by the increased expression of the inflammatory markers
[12]. Both the chorioamnionitis arising from local immune
response and the inflammatory mediators that reach the
feto-placental unit via haematogenous dissemination have
an impact on the metabolism of the feto-placental unit [13].
The proinflammatory cytokines, especially the interleukin
(IL)-1, IL-6, tumor necrosis factor alpha (TNF-a)
stimulate the prostaglandin E> (PGE2) production by the
placenta and chorioamnion. Prostaglandin assists the
physiological regulation of the pregnancy, administering
medicine containing prostaglandin leads to abortion or

delivery [14]. The toxins of the circulating microbes, as



well as their toxic metabolites cause direct histological
toxicity. The physiologic cytokine-production (especially
the IL-1a, IL-6 and TNF-a) of the chorion and through this
the anomalous induction of PGE> can lead to early uterine
activity, the shortening and dilatation of the cervix, the
rupture of the amniotic membrane thus to threatening or

actual preterm birth [15].

4. Aims

Our research aimed at determining the periodontal status
of the involved pregnant patients in the second trimester,
and exploring the possible relationship between the
presence of gingivitis, periodontitis, and the gestational
age (GA) at delivery and the neonatal birth weight (BW).
We further investigated the possible connection between
the GA at periodontal screening and the sulcus bleeding

index (SBI), and its effect on the obstetrical outcome.



5. Material and methods

This prospective clinical study was conducted at the
University of Szeged, Department of Obstetrics and
Gynecology. The study was conducted in cooperation with
the University of Szeged Faculty of Dentistry Department
of Prosthodontics. The study period for the periodontal
examinations was between 1 August 2019 and 29 February
2020. A dental unit had been installed at the department as
part of the authors’ previous research program and was
used for this research, too. Members of the study group
were chosen from the patients provided with prenatal care
at our department. The patients received information on
the possibility of taking part in periodontal examinations
at our department when booking an appointment for their
first genetic screening (advised to be carried out at the 12th
gestational week). Patients were selected for the research
after completing this screening. They were offered the
schedule of the periodontal examinations, so that they
could book appointments at their convenience. Altogether
2860 ultrasound screenings were carried out during these

7 months, 1144 on inhabitants of Szeged. A total of 111
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healthy primigravida-primiparous pregnant women
without significant illnesses were involved in this study
which was ethically approved by the Ethical Committee of
the Albert Szent-Gyorgyi Clinical Centre, Szeged,
Hungary (approval number 123/2019-SZTE). Only
inhabitants of Szeged who planned to give birth at our
department were selected to take part in this study. The
health status of all 111 patients was monitored throughout
their pregnancies; all women gave birth at our institution.
Periodontal examinations were performed after the
ultrasound screening - that recorded the GA - by a dentist
in the above-mentioned dental unit, according to the WHO
(World Health Organization) guidelines. The examination
methods are adequate and up to date with professional
standards. An in-depth examination was carried out
including an assessment of dental plaque accumulation,
measurement of probing depth (PD), and the detection of
bleeding on probing (BOP) possibly appearing as a result
of probing. PD and BOP was used to determine the
periodontal status of the patients, using a periodontal
probe. The diameter of the probe tip used was 0.5 mm. For

each tooth the PD was measured at six sites, these were:
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the mesiolingual, midlingual and distolingual sites, also
the mesiobuccal, the midbuccal and the distobuccal ones.
The only exceptions from the probing were the wisdom
teeth. During the probing, the BOP was recorded for each
site where the PD had already been determined. The BOP
recording involved a 15 seconds observation period and
then a record of the emergence of the bleeding on a Yes /
No scale. Any recorded bleeding was then linked to the
examined tooth (hereafter referred to as BOP tooth). Those
patients with a sulcus depth between 1-3 mm with no
detectable bleeding in the gingiva were classified as
periodontally healthy. Those with the same PD, but with a
BOP > 25% were identified as patients with gingivitis, and
finally those patients with a PD > 4 mm recorded for at
least one site and a BOP > 50% (of the teeth) were
described as patients with periodontitis. PD and BOP are
widely accepted as the most significant parameters to
indicate periodontal inflammation, diagnose and state the
severity of the periodontal diseases (staging) [16-18].
After the completion of the above periodontal
examinations, the recruited patients were divided into 3

groups, namely: Healthy (H), Gingivitis (G) and
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Periodontitis (P), according to the periodontal status
diagnosed during pregnancy. In our research, we use the
term SBI as defined by the quotient of BOP teeth and the
total number of examined teeth in each patient’s case.
After the deliveries, GA at delivery and neonatal BW were
analysed and paired with the data of the patient’s previous
periodontal status. The statistical samples were
characterised as the mean and standard deviation (SD) of
the data, where the group means were compared by a one-
way ANOVA (Analysis of Variance) formula, which can
be considered a generalisation of the Student’s two-sample
t-test for more than two groups. Pearson’s correlation
coefficient and the regression line were also used to
examine the linear relationship between the examined
variables. The p-value describing the significance of the
correlation was also supplied. According to this, p < 0.05
value was accepted as statistically significant and the
statistical analyses were carried out using the program of
SPSS V26 (Statistical Package for Social Sciences Version
26).
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6. Results

The 111 patients were classified into 3 categories based on
the results of the measurements: 17 healthy individuals
(H), 67 patients with gingivitis (G), and 27 patients with
periodontitis (P). In group G a significant positive
correlation was found between the SBI and the GA of the
patients at periodontal examination, where r =0.252 and p
= 0.04. This means that in group G those patients who
suffered from an increased SBI attended the periodontal
examinations at a significantly higher GA. In the study
groups the growth of the respective BOP frequency
showed a positive correlation with the GA at the
periodontal examination. Group H applied at the earliest
GA for the periodontal examination, followed by the group
G, then P. Patients in group P had the highest GA at the
time of the periodontal examinations however, the
correlation is statistically non-significant. The correlation
was the most pronounced and statistically significant in
group P, in which a significantly lower newborn weight
was observed with an increase in SBI. This means that a

more severe periodontal disease was associated with a
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lower BW (r =-0.587, p = 0.001). Irrespectively of the
periodontal status we observed a negative correlation
between the SBI and the BW that was just below the level
of statistical significance (r = -0.181, p = 0.058).
Independently of the study group status, the higher the SBI
was, the lower GA at delivery was observed, too. We also
found a negative correlation in group G in this regard. The
higher the SBI of a patient was, the earlier she delivered
her baby. This correlation did not qualify as statistically
significant, but only barely missed the threshold (r = -
0.233, p=0.057). It is worthy of note that the number of
healthy patients amongst those taking part in the survey
was substantially low (15.3% of the total patients).

7. Discussion

Inappropriate oral hygiene is identified as the main
contributing factor causing periodontal diseases such as
gingivitis or periodontitis. Our research underlines the
relevance of periodontal screening during pregnancy,
conjoining previous studies drawing attention to the

impact that oral hygiene and the adequate treatment of
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these periodontal diseases has a positive effect on the
obstetrical outcome [19]. The methods and the results of
our present research correspond to the data of international
research: during periodontal examinations the PD and the
BOP are adequate examination practices to diagnose
periodontal diseases, and it is known from previous studies
that the increasing trend of BOP (and the calculated SBI)
can be linked to the threatened preterm births and preterm
births [16, 20]. The results of our research showed a
significant correlation between P and a low BW at delivery
(p = 0.001). This means that those gravidas with a higher
BOP - and consequently the calculated SBI - were facing
a higher risk of their newborns being born with a lower
BW. The same results did not demonstrate a significant
correlation between the poor dental status and premature
delivery, however. Further to the BW, the GA at the time
of the periodontal examination was also found to be
correlated with BOP. The value of p = 0.04 shows the
significant correlation found in the Gingivitis group
between the SBI and the GA of the patients at the time of
the periodontal examination. Our observations in group G
confirmed that BOP and the GA at the periodontal
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examination had a positive correlation which also suggests
how important periodontal screening is during pregnancy.
Concluding the above it was clearly demonstrated how an
insufficient periodontal status during pregnancy has a
negative impact on the obstetrical outcomes. The
correlation between the SBI and GA at delivery in group
G and the BW in all groups almost reached the level of
statistical significance, but failed to do so, which might be
explained by the relatively low number of cases, as a
methodological limitation to this study. The low number
of patients was caused by the onset of the COVID-19
(Coronavirus disease 2019) pandemic, which stopped
study-related dental examinations, as these would have
meant an increased risk to both our patients and the
professionals carrying out the periodontal screenings.

We can say that preventive oral care before and during the
pregnancy is critical from both the mothers’ and the
newborns’ perspective [21]. Since there is no organised
dental screening and treatment after completing secondary
school studies in Hungary, the health education of adults
should be more accentuated. It is imperative to raise the

attention of women of fertile age that periodontal diseases
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are supposed to be treated before the planned pregnancy
and the mothers-to-be would start one of the most
significant periods of their life having obtained adequate
education in oral hygiene. Premature births put pressure
on the individual, the family, the society, and the
healthcare system from ethical, health-related, and
economic perspectives. By adopting a prevention-
orientated approach, the mums-to-be can promote their
own and the fetus’ health and the prolongation of the

pregnancy.

8. Conclusions

I. In group G a significant positive correlation was found
between the SBI and the GA of the patients at periodontal
examination (r = 0.252, p = 0.04). The growth of the BOP
frequency for in each study group was positively
correlated with the GA at the periodontal examination.

II. The correlation was statistically significant in group P,
in which a significantly lower newborn weight was
observed with an increase in SBI. This means that a more

severe periodontal disease was associated with a lower
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BW (r =-0.587, p = 0.001). We found a negative
correlation between SBI and BW, regardless of the
periodontal status, but this correlation didn’t reach the
level of significance statistically (r = -0.181, p = 0.058).
II1. By our results, when the SBI was higher, a lower GA
was recorded at the time of delivery, regardless of which
study group the patient belonged to. Corroborating this
observation, we found a negative correlation in the study
group G. This meant that those patients with a higher SBI
gave birth sooner, at a lower GA. However, our
observations cannot be claimed to be statistically
significant, as the results are just below the necessary level
(r=-0.233,p =0.057).

IV. According to the results of our research, the poor
maternal periodontal status (i.e. the presence of
periodontal diseases) can negatively affect the obstetrical
outcome by reducing the neonatal birth weight.

V. An important feature of our research is that there were
relatively few patients taking part in our survey who could
qualifiy as ’healthy’ (15.3% of the total number of

patients), and this can be an important message related to
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the role of pre-conceptional periodontal care for women
who want to have a pregnancy in the near future.

VI. It can be seen how important the education on the
adequate oral hygiene and the periodontal screening of
mothers-to-be are, also how the periodontal health
programs assimilated into prenatal care and the
cooperation between the obstetrician and the dentist could
prove to be crucial in preventing pregnancy complications,
e.g. low BW or preterm birth.

VII. Apart from the correct daily oral care routine,
attending periodontal examinations - or treatments, if
necessary - before and during pregnancy could
significantly contribute to an obstetric outcome
uncomplicated from the periodontal perspective.

VIII. Our research confirms the existence of certain
connections between periodontal diseases and obstetrical
outcomes highlighted by several other research, however,
various studies were unable to find significant
correlations, so we ourselves see the need and potential

gain in conducting further research into the field.



20

9. Acknowledgements

I am indepted to Gabor Németh, Professor and Head of
the Department of Obstetrics and Gynecology, University
of Szeged for providing the conditions and for his

encouraging attitude to make my research work possible.

I would like to express my honest thank to my thesis
supervisor, Tibor Novak M.D., Ph.D., Med. Habil.,
Deputy Head of the Department of Obstetrics and
Gynecology, University of Szeged for his guidance.

I would like to express my sincere gratitude to Marta
Radnai, Professor of the Department of Prosthodontics,
University of Szeged for her kind help, invaluable advices

and instructions.

I wish to express my special gratitude to my family.
I am very thankful for my husband, Zoltan and my son,
Benedek for giving me a peaceful and supportive

background.



21

I would also like to acknowledge my parents’ - Edit and
Laszlé - contribution in being a true inspiration both in my

scientific work and my life.



22

10. References

1. Battancs E., G.I., Pal A., Novak T., Eller J., L.
Kokai E., Radnai M, Terhes ndk szajhigiénés
ismeretei, szokasai az ezredfordulon Délkelet-
Magyarorszagon. Fogorv Szle, 2011: p. 75-79.

2. Sebestyén A, B.I., Dézsa Cs, Pal M, Banoczy J,
Fogaszati preventiv vizsgalatok Magyarorszagon.
IME, 2003: p. 15-22.

3. Offenbacher, S., et al., Periodontal infection as a
possible risk factor for preterm low birth weight. J
Periodontol, 1996. 67(10 Suppl): p. 1103-13.

4, Carrillo-de-Albornoz, A., et al., Gingival changes
during pregnancy: IIl. Impact of clinical,
microbiological, immunological and socio-
demographic factors on gingival inflammation. J
Clin Periodontol, 2012. 39(3): p. 272-83.

5. Offenbacher, S., et al., Effects of periodontal
therapy during pregnancy on periodontal status,
biologic parameters, and pregnancy outcomes: a
pilot study. J Periodontol, 2006. 77(12): p. 2011-24.

6. Belcher, C., M. Doherty, and S.P. Crouch, Synovial
fluid neutrophil function in RA: the effect of
pregnancy associated proteins. Ann Rheum Dis,
2002. 61(4): p. 379-80.

7. Gauthier, S., et al., The origin of Fusobacterium
nucleatum involved in intra-amniotic infection and
preterm birth. J Matern Fetal Neonatal Med, 2011.
24(11): p. 1329-32.



10.

11.

12.

13.

14.

15.

23

Hujoel, P.P., et al., The dentogingival epithelial
surface area revisited. J Periodontal Res, 2001.
36(1): p. 48-55.

Gera, 1., Periodontal disease as a risk factor for
systemic  diseases.  Parodontdlis  Medicina
Semmelweis Kiado, 2009: p. 203-215.

Park, C.W., et al., An elevated maternal serum C-
reactive protein in the context of intra-amniotic
inflammation is an indicator that the development
of amnionitis, an intense fetal and AF
inflammatory response are likely in patients with
preterm labor: clinical implications. J Matern
Fetal Neonatal Med, 2013. 26(9): p. 847-53.
Sargent, L.L., A.M. Borzychowski, and C.W.
Redman, Immunoregulation in normal pregnancy
and pre-eclampsia: an overview. Reprod Biomed
Online, 2007. 14 Spec No 1: p. 111-7.

Tettamanti, L., et al., Pregnancy and periodontal
disease: does exist a two-way relationship? Oral
Implantol (Rome), 2017. 10(2): p. 112-118.
Parczen Orsolya, P.L., Bogdanov Anita, Virok
Dezs6, A fogagybetegség és a patologias terhesség
kapcsolata. Magyar N6orvosok lapja, 2021: p. 75-
84.

Gibbs, R.S., et al., 4 review of premature birth and
subclinical infection. Am J Obstet Gynecol, 1992.
166(5): p. 1515-28.

Giirsoy M, G.F., Biological mechanisms between
periodontal diseases and pregnancy complications:
a systematic review and meta-analysis of
epidemiological association between adverse
pregnancy outcomes and periodontitis - an



16.

17.

18.

19.

20.

21.

24

update of the review by Ilde & Papapanou.
https://www.efp.org/fileadmin/uploads/efp/Docu
ments/Campaigns/Oral_Health _and Pregnancy/R
eports/review-biological-mechanisms-corr-4.0.pdf,
2013.

Novak, T., et al., Could Poor Periodontal Status be
a Warning Sign for Worse Pregnancy Outcome?
Oral Health Prev Dent, 2020. 18(1): p. 165-170.
Novak, T., et al., Prevention of preterm delivery
with periodontal treatment. Fetal Diagn Ther, 2009.
25(2): p. 230-3.

Radnai, M., et al., Benefits of periodontal therapy
when preterm birth threatens. J Dent Res, 2009.
88(3): p. 280-4.

Bi, W.G., et al., Effect of periodontal treatment in
pregnancy on perinatal outcomes: a systematic
review and meta-analysis. J Matern Fetal Neonatal
Med, 2021. 34(19): p. 3259-3268.

Takeuchi, N., et al., Relationship between
periodontal inflammation and fetal growth in
pregnant women: a cross-sectional study. Arch
Gynecol Obstet, 2013. 287(5): p. 951-7.

Hwang, S.S., et al.,, The association between
maternal oral health experiences and risk of
preterm birth in 10 states, Pregnancy Risk
Assessment  Monitoring  System, 2004-2006.
Matern Child Health J, 2012. 16(8): p. 1688-95.



https://www.efp.org/fileadmin/uploads/efp/Documents/Campaigns/Oral_Health_and_Pregnancy/Reports/review-biological-mechanisms-corr-4.0.pdf
https://www.efp.org/fileadmin/uploads/efp/Documents/Campaigns/Oral_Health_and_Pregnancy/Reports/review-biological-mechanisms-corr-4.0.pdf
https://www.efp.org/fileadmin/uploads/efp/Documents/Campaigns/Oral_Health_and_Pregnancy/Reports/review-biological-mechanisms-corr-4.0.pdf

