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Resumen

Introducción. En los últimos años, las enfermedades periodontales se han estudiado como factor de riesgo para el 
desarrollo de resultados adversos en el embarazo, principalmente el parto prematuro (PP) y el bajo peso al nacer (BPN). 
Objetivo. Determinar si la periodontitis se correlaciona con la incidencia de parto prematuro y bajo peso al nacer (PP/BPN). 
Metodología. Se evaluó el estado periodontal de las mujeres embarazadas primigestas, entre 18 y 35 años de edad, en el 
segundo trimestre del embarazo, como parte de su atención prenatal; los resultados se correlacionaron con la presencia 
de parto prematuro y bajo peso al nacer. Resultados. No se encontró dependencia entre la presencia o ausencia de 
periodontitis con las semanas de gestación al momento del parto (p = 0.055) y el peso del producto al nacimiento (p = 0.566). 
Por otro lado, no se observaron diferencias con respecto al análisis de los parámetros clínicos que definen la presencia y 
gravedad de la periodontitis con las condiciones de nacimiento. Conclusiones. En el presente estudio, no parece existir 
una dependencia entre la presencia o ausencia de periodontitis con el desarrollo de PB y BPN; sin embargo, se necesitan 
más estudios para aclarar esta relación.

Palabras clave: enfermedades periodontales, periodontitis, factor de riesgo, parto prematuro, bajo peso al nacer.

Abstract

Introduction. In recent years, periodontal diseases have been studied as a risk factor for the development of adverse pregnancy 
outcomes, mainly preterm birth (PB) and low birth weight (LBW). Objective. To determine if periodontitis correlates with 
the incidence of premature birth and low birth weight (PB/LBW). Methodology. The periodontal status of first-time pregnant 
women, between 18 and 35 years old, was evaluated in the second trimester of pregnancy, as a part of their prenatal care; the 
results were correlated with the presence of preterm birth and low birth weight. Results. No dependence was found between 
the presence or absence of periodontitis with the gestation weeks at the time of delivery (p-value= 0.055) and the weight 
of the product at birth (p-value = 0.566). On the other hand, no differences were observed regarding the analysis of clinical 
parameters that define the presence and severity of periodontitis, with birth conditions. Conclusions. In the present study, it 
does not seem to exist a dependency between the presence or absence of periodontitis with the development of PB and LBW; 
however, more research is needed to clarify this relationship.
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INTRODUCTION

Pregnancy is the physiological state that brings temporary 
systemic changes to the pregnant woman, with the main 
objective to prepare the mother for the product development.1 
Some of these changes can lead the mother susceptibility 
to infections, within which are oral infections; an example of 
these are periodontal diseases.2

Periodontal disease is one of the most commonly chronic 
disorders of infectious origin known in humans, and can be 
present in two main types: gingivitis, the principal sign is an 
inflammation of the gums with no loss of periodontal attach-
ment; and periodontitis.3,4

Periodontitis is one chronic multifactorial inflammatory 
disease associated with dysbiotic plaque biofilms and cha-
racterized by progressive destruction of the tooth-supporting 
apparatus.5 Its prevalence is high, with rates of 20 to 50% in 
the world population,6 37 to 46% in women in reproductive 
age, and up to 30% in pregnant women (New York State 
Department of Health, 2006).7

In recent years, periodontal diseases have been studied 
as a risk factor for the development of adverse pregnancy 
outcomes, mainly premature birth (PB) and low birth weight 
(LBW).8.9 These complications occur in the 10% of all obstetric 
cases and could be prevented;10,11 otherwise, the newborn has 
a higher long-term risk of developing neurological, respiratory, 
cardiovascular, and metabolic problems, furthermore, a bigher 
risk of perinatal mortality.12

Periodontal diseases could be a preventable risk factor 
for their evolution. For that reason, the American Academy of 
Periodontology (AAP), in 2004, published among its recommen-
dations that every pregnant woman, or woman planning a preg-
nancy, should receive a complete periodontal assessment.13

In Mexico, there are only a few published studies concer-
ning this association; therefore, the main objective of this study 
is to determine if peridontitis correlates with the development 
of PB and LBW.

MATERIAL AND METHODS

An observational cross-sectional study was conducted in a 
health clinic in Puebla State, Mexico. The study population 
consisted of first-time pregnant women, between 18 to 35 
years old, in the second gestation trimester, referred to the 
stomatology department as part of their prenatal control, in 
the period from November 2018 to March 2019.

The study was approved by the Research Ethics Committee 
of the Universidad Popular Autónoma del Estado de Puebla 
(CONBIOETICA21CEI00620131021) and in accordance with 
the ethical principles of the World Medical Association Decla-
ration of Helsinki (version 2008).

Periodontal assessment
The project was thoroughly explained to the pregnant women, 
they were subsequently asked to read and sign a written in-
formed consent if they agreed to participate. Each participant 
underwent an oral and periodontal evaluation, the variables 

evaluated were plaque control, using a plaque disclosing 
tablet (expressed as percentages of pigmented sites); and 
probing depth (PD), measured with the aid of a periodontal 
probe calibrated in millimeters (probe of the University of North 
Carolina No. 15, Hu-Friedy, Chicago, IL, USA). In the same 
way, the presence of Bleeding on Probing (BOP), as well as 
measurements of the Clinical Attachment Level (CAL). PD 
and CAL were collected at six sites on each tooth.

Patient records were examined thoroughly, from which the re-
levant data were extracted and eligibility for the study was actuate.

The presence of two or more teeth with a CAL greater than 
or equal to 6 mm, like a site with a PD greater than or equal 
to 5 mm, were classified as patients with established perio-
dontitis; those who did not meet this criterion, were classified 
as healthy patients.

Diagnosis and treatment
The healthy patients were given hygiene techniques and, 

if is necessary, supragingival scaling was performed with a 
DTE-D1 (Guilin Woodpecker Medical INstrutment Co., Ltd.) 
ultra sonic scaler that consists of a sonic device that emits 
waves accompanied by water irrigation, allowing the removal 
of food debris, aditionally dental calculus.

The patients who presented established periodontitis were 
explained hygiene techniques and were monitored month by 
month to prevent the progression or deterioration of the disea-
se and the need for emergency intervention. In these types 
of patients, the treatment which is usually more invasive, was 
suggested as an option at the end of pregnancy.

Recording additional data
Possible known obstetric risk factors, the follow-up pregnan-
cy, and the presence of adverse pregnancy outcomes, were 
obtained from the patient’s medical records and an applied 
questionnaire at the same time as the periodontal assessment.

Statistic analysis
The descriptive analysis of the data obtained was carried out 
using counts and percentages for the categorical variables, 
and measures of central tendency and dispersion for nume-
rical variables.

The means of the numerical variables of interest were 
compared through the student’s t-test and ANOVA. The χ2 

test of independence was applied to determine the association 
between categorical variables. Also, the Pearson Correlation 
Coefficient test was applied, and scatter plots were used to 
correlate the numerical variables.

Statistical analysis was performed in the SPSS® program (V 
25.0). Statistical significance was defined as p-value < 0.05.

RESULTS

A total of 54 pregnant women were attended for evaluation in 
the stomatology service; after the application of the established 
criteria, 24 patients did not meet the inclusion criteria (systemic 
commitment, multiparity, presence of infection and active antibio-
tic therapy) thus the final sample size was set in 30 participants.



2280

oral

2
0

2
4

Zárate-Rodríguez HE y cols. Periodontitis and adverse complications in pregnancy.

ORAL 2024; 25(77): 2278-2284.

Of the study group, 13% of the participants were diagnosed 
with established periodontitis, according to the Machtei et 
al.14 criteria in 1992. These criteria are mainly based on two 
measures: CAL and PD (≥ 2 teeth with a CAL ≥ 6 mm + ≥ 1 
site with PD ≥ 5 mm), both considered as primary tools to 
measure periodontal status; besides, these criteria are widely 
used in cases definition for epidemiological studies, mainly in 
young populations.15-17 According to these same criteria, the 
remaining 87% were classified as healthy patients. Thus, the 
participants were divided into two groups: the established 
periodontitis group and the healthy group.

The average age of the population with periodontitis was 
25.5 ± 4.7 and 28.0 ± 4.1 years old for the healthy group, also, 
the average gestational age at the time of the review for each 
group was 18.8 ± 7.0 and 16.0 ± 7.0 gestation weeks, res-
pectively. In the periodontitis group, the average birth weight 
of the product was 3 070 grams and mean gestational age at 
the time of delivery of 37.8 weeks; the healthy group reported 
an average of 3 027 grams of birth weight and 38.5 gestation 

weeks. Variables such as weight, height, BMI, and the total 
number of prenatal visits, were too analyzed in both groups; 
however, no significant differences were obtained regarding 
these (table 1).

Clinical parameters such as BOP, CAL, PD, and Presence 
of Biofilm (BIOFILM %) were analyzed. The group with esta-
blished periodontitis showed an average PD of 2.51 mm and 
an average CAL of 2.45 mm, unlike the healthy group, which 
showed an average PD of 2.36 mm and an average CAL of 
2.32 mm. An analysis of the student t-test was carried out to 
obtain the difference of means between both groups, obtaining 
a p-value of 0.010* concerning PD and of 0.001* for CAL, both 
being significant; although, regarding BIOFILM % and BOP 
parameters, no significant differences were observed (table 2).

According to the follow-up that was given to each patient 
during the gestational period, none of the participants with pe-
riodontitis showed an advance in the severity and progression 
of the presented disease, i.e., there was no increase in the 
CAL and PD compared to the initial survey.

Table 1. Study group characteristics.

Machtei criteria
Healthy group Periodontitis group

p-valueaMean SD Mean SD

Age (years) 28.0 4.1 25.5 4.7 0.326

Gestational age (weeks) 18.8 7.0 16.0 7.0 0.460

Height (m) 1.55 0.07 1.54 0.04 0.782

Weight (kg) 66.37 19.66 60.63 9.53 0.575

BMI (kg/m2) 27.32 6.18 25.75 5.23 0.634

Prenatal care (appointments) 7.5 2.6 6.5 1.3 0.451

Infant mean weight (g) 3027.1 404.6 3070.0 455.6 0.847

Gestational weeks period 38.5 1.4 37.8 2.1 0.393

SD: standard deviation.
a T-Student test.

Table 2. Study group clinical parameters.

Healthy group Periodontitis group
p-valueaMean SD Mean SD

Bleeding on probing (BOP) 53.8% 17.8% 71.3% 15.6% 0.075

Biofilm % 69.0 11.2 70.8 11.8 0.770

Probing depth (PD) 2.36 0.10 2.51 0.09 0.010*

Clinical attachment level (CAL) 2.32 0.06 2.45 0.09 0.001*

SD: standard deviation.
a T-Student test. * Statistically significant.
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The results of the total study population, healthy group, 
and group with established periodontitis, showed that 80% 
of the births went without obstetric complications; 14% pre-
sented PB, 3% LBW, and 3% PLBW (table 3).

Reviewing the direct comparisons between PB, LBW, 
and PLBW with periodontitis, it can be observed that, of 
the healthy group, 7.7% had products with LBW; 11.5% 
presented PB; and only 3% presented PLBW; on the 
other hand, in the periodontitis group, none of the cases 
presented LBW; nevertheless, 50% were premature. 
A χ2 independence test was performed to determine 
the dependence between the variables, regardless, no 

Table 3. Birth conditions.

N %

Normal 24 80.0

Premature birth 4 14

Low birth weight 1 3

PLBW 1 3

Total 30 100.0

Table 4. Groups by categories.

Healthy group Periodontitis group
p-valuebn % n %

Weight categories
LBW 2 7.7% 0 0.0% 0.566

Normal 24 92.3% 4 100.0%

Gestation weeks categories
Premature 3 11.5% 2 50.0% 0.055

Term 23 88.5% 2 50.0%

b χ2 Test of independence.

Table 5. Birth conditions/clinical parameters.

Normal PB LBW PLBW
p-valuecMean SD Mean SD Mean SD Mean SD

Bleeding on probing (BOP) 58.3% 17.0% 51.8% 25.1% 26.0% . 52.0% . 0.354

Biofilm % 69.4% 10.5% 73.8% 12.9% 48.0% . 68.0% . 0.232

Probing depth (PD) 2.38 0.11 2.41 0.11 2.28 . 2.53 . 0.415

Clinical attachment level (CAL) 2.34 0.08 2.35 0.07 2.28 . 2.45 . 0.423

SD: Standard Deviation
c One way ANOVA

dependence was found between the presence or absence 
of periodontitis, with the gestation weeks at the time of 
delivery (p-value = 0.055) and the weight of the product at 
birth (p-value = 0.566) (table 4).

Through an ANOVA test, the clinical parameters that define 
the presence and severity of periodontitis (BOP, BIOFILM %, 
PD, CAL), with birth conditions (normal, PB, LBW, and PLBW) 
were analyzed, no differences in the means were observed 
within each group, i.e., no significant differences were no in 
the clinical parameters between patients with normal birth, PB, 
LBW or PLBW (table 5). In contrast, a Pearson correlation was 
performed to determine significant relationships between the 
same clinical parameters with the final weight of the product 
and the gestation weeks at the time of delivery; even so, no 
correlation was found (r = 0.000, p-value = 0.100) (table 6).

DISCUSSION

Research on the possible association between periodontitis 
and maternal and fetal health is a matter of great concern to 
the scientific community.18 LBW, PB, and preeclampsia, have 
been associated with exposure to maternal periodontitis. No-
netheless, the strength of the observed associations based on 
clinical parameters is modest and seems to vary according to 
the population studied, the means of periodontal evaluation, 
and the periodontal disease classification used.19
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In this work, it was possible to observe the presence of 
periodontitis in 13% of the study population, contrary to the 
reported in previous studies; one of them conducted in Bra-
zil, found a high prevalence of periodontal disease during 
pregnancy (47%).20 So, these prevalences seem to to vary in 
different regions of the world, where the figures range between 
10 and 74%.21

Bleeding, inflammation, and sensitive gums are common 
oral problems reported by pregnant women. These conditions 
generally reflect tissue responses to increased levels of pro-
gesterone and estrogen and can be prevented mainly if good 
oral hygiene is maintained during pregnancy.22 In the present 
work, an average of 71.3% BOP and the presence of biofilm of 
70.8% was observed in the periodontitis group, despite these 
numbers, no significant differences were found regarding 
these variables compared to the healthy group. Besides, PD 
and CAL were significant, since, in a patient with periodontitis, 
there is a loss of hard and soft tissue support around the teeth, 
for that reason, these levels tend to be increased.

There are data in the literature that shows an exacerbation 
of pre-existing periodontal status as pregnancy progresses.20 
Nevertheless, as previously mentioned, no participant in the 
group with periodontitis showed negative progress of their 
initial periodontal state, but the gestation weeks reported at 
the beginning of their follow-up (mean of 16 weeks) could have 
been a crucial factor to prevent a more considerable periodontal 
damage, by having been guided on the correct oral hygiene.

Regarding the relationship between the presence or ab-
sence of periodontitis with the development of PB, LBW, and 
PLBW, previous literature from developed countries does not 
conclusively show a positive association between periodontitis 
and PB, in contrast to the reported evidence by developing 
countries, which show a more consistent connection.23

In this research, PLBW was observed in 3% of the total 
population studied; this figure is comparable with 3.17% 
obtained by López et al.24 in Chile in 2005, which was lower 
than the reported in that country and worldwide (up to 10%). 
On the other hand, 50% of pregnant women with periodonti-
tis had PB; even so, there was not a significant relationship 
between the presence or absence of periodontitis with birth 
weight or gestation weeks at birth; these results were similar 
to those reported by Zermeño et al.25 in 2011, and Wang et 
al.26 in 2013; which they could not demonstrate a significant 

relationship between periodontal disease and PB; regardless, 
Wang’s work describes that the association between perio-
dontal disease and LBW was significant, which suggests that 
a possible association between the presence of periodontal 
disease and LBW could exist in the population of this study; 
however, it is necessary to increase the size of the sample to 
corroborate this information.

Martínez et al.27 in 2016, concluded that infectious pro-
cesses during pregnancy are confounding variables that, 
if controlled, show that periodontitis is not associated with 
premature birth; in addition, Fogacci et al.18 argues that the 
systematic control of important risk factors would minimize 
the incidence of adverse pregnancy outcomes. In this study, 
pregnant women that presented a history of risk for the de-
velopment of PB, LBW, or both were excluded; despite that, 
different variables can influence the final results of pregnancy.

Otherwise, some studies support and demonstrate a re-
lationship between periodontitis and PLBW. In a systematic 
review conducted by Corbella28 in 2016 of 17 053 participants 
from 22 studies, it was confirmed that periodontitis could be 
considered as a risk factor for PB, LBW, and PLBW. Despite 
that, the last correlation was supported by fewer participants 
compared to individual results (PB and LBW).

The most reliable evidence made in animals and humans 
supports the concept that periodontal infections provide a 
portal for the hematogenous spread of oral microorganisms 
and their products, which reach the fetal-placental unit. This 
direct route is associated with the inflammatory/immune 
response in the fetal-placental unit that induces a variety 
of adverse outcomes, which will depend on the timing and 
severity of exposure. It is mentioned that periodontal disease 
could influence the production of proinflammatory cytokines, 
which are considered physiological mediators during childbirth 
(indirect route). Lower exposures can induce hypercontractility 
of the uterus, cervical dilation, and loss of membrane integrity, 
which leads to premature birth.29-31

According to the clinical parameters that define the pre-
sence and severity of periodontitis (BOP, BIOFILM %, PD, 
CAL), with birth conditions, no significant differences there 
were. These results differ from those reported by Meqa et 
al.32 in 2017, where they concluded that PD and CAL were 
significantly higher in patients with premature birth; similarly, 
higher BIOFILM % was observed, as well as higher PD and 

Table 6. Correlations between final weight and gestation weeks with clinical parameters.

Final weight (g) BOP (%) BIOFILM % PD CAL

correlation coefficient -0.003 0.188 -0.017 0.060

p-valued 0.989 0.320 0.928 0.752

Gestation weeks BOP (%) BIOFILM % PD CAL

correlation coefficient 0.295 0.092 -0.023 0.079

p-valued 0.114 0.630 0.904 0.680

d Pearson correlation coefficient test.
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CAL in patients who had products with LBW. In another study 
carried out in Brazil by Santos et al.33 in 2007, a significant loss 
in CAL and greater BOP was reported significantly in patients 
who had PB; meanwhile, Manemm et al.34 in India in 2011, 
observed an association between PD and PLBW.

CONCLUSIONS

In the present study, it was not possible to demonstrate any 
relationship between the presence or absence of periodontitis 
with the development of adverse pregnancy outcomes, such 
as PB and LBW. Nevertheless, the results are controversial 
in the literature, since they suggest that certain conditions 
external to periodontal diseases, such as the socioeconomic 
status of the pregnant woman, the presence of infections, 
the consumption of some medications, among others, could 
influence the development of these complications.

Despite the similarity found with previous studies, some 
differences could be due to the number of participants in 
the study population and the different methods of defining 
periodontitis, so the results of the present study cannot be 
extrapolated to the general population.

More studies are still required to determine the importance 
of periodontal diseases during pregnancy, and take into ac-
count periodontal assessment in prenatal control.
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