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Introduction 
Periodontal disease adversely affects the 

tooth-supporting structures, and is associated 

with accumulation of bacteria and their  

products as well as the release of inflammatory 

mediators that can adversely affect the  

placenta [1]. 

Maternal periodontal disease is an  

important infectious condition that is believed 

to increase the risk of pre-eclampsia,  

intrauterine growth restriction (IUGR),  

preterm birth (PTB) and low birthweight 

(LBW) of infants [2]. The level of female sex 

hormones increases by the end of the 3rd  
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 Abstract  

Background and Aim: Periodontal disease may cause adverse 
pregnancy outcomes such as low birth weight (LBW) or preterm birth 

(PTB). In the present study, mothers with one of these two delivery 

complications were analyzed regarding presence/absence of  
periodontal disease as a possible risk factor in comparison with  
related medical risk factors.   
Materials and Methods: In this cross-sectional study, the sample 
included 50 women admitted to Afzalipour Hospital in Kerman. All 
mothers had a history of PTB or LBW in their recent delivery. Medical 
risk factors including intra-uterine growth restriction (IUGR),  

premature rupture of the amniotic membrane (PROM) and vaginal 
bleeding in addition to periodontal parameters including bleeding on 
probing (BOP), plaque index (PI) and attachment loss were  
recorded. Descriptive indices, Spearman’s coefficient, logistic  
regression model, and receiver-operating characteristic (ROC) curve 
were used for data analysis.  
Results: All patients had various forms of periodontal involvement; 

86% had periodontitis. The frequency of periodontitis was  
significantly higher than medical risk factors (P=0.024). The area 

under the curve (AUC) demonstrated higher discriminating power for 
maternal periodontal parameters in comparison with medical risk 
factors.  
Conclusion: Maternal periodontal disease appears to be an  

independent risk factor for PTB and LBW. 
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trimester in pregnancy. Progesterone and  

estrogen reach peak plasma levels that are 10 

and 30 times higher than their level in  

menstrual cycles, respectively. The  

progesterone and estrogen hormone receptors 

have been found in different periodontal cell 

subsets, considering periodontal tissue as a 

possible target. During pregnancy, the raised 

hormonal levels increase the vascular  

permeability, which in combination with  

gingival inflammation and bleeding induced by 

periodontal infection may enhance the leakage 

of periodontal pathogens into the bloodstream. 

The hematogenous dissemination of  

commensal and pathogenic microorganisms 

could then enable the establishment of a  

metastatic infection in the fetoplacental unit 

[3]. Many studies have detected Bergeyella 

spp., Eikenella corrodens, Capnocytophaga spp.,  

Parvimonas micra, Tannerella forsythia,  

Porphyromonas gingivalis and/or Treponema 

denticola in certain women with PTB/LBW [3-

6]. In addition, the results of an animal study 

showed that inoculation of Fusobacterium  

nucleatum resulted in selective localization of 

this microorganism in the placental blood  

vessels; the resultant infection might lead to 

premature birth after penetration through the  

endothelium and the amniotic fluid [7].  

Translocation of Porphyromonas gingivalis and 

Campylobacter rectus to placental tissues can 

limit the fetal growth, as contamination with 

periodontal pathogens increases the  

inflammatory response in the fetoplacental 

unit. Porphyromonas gingivalis infection can 

cause an approximately 2-fold rise in the level 

of circulating pro-inflammatory cytokines [3, 

8]. Porphyromonas gingivalis is believed to be  

involved in several pregnancy disorders that 

include impaired spiral artery remodeling with 

or without IUGR [9]. Also, Streptococcaceae 

and Mycoplasmataceae families have shown to 

be correlated with both periodontitis and  

adverse pregnancy outcomes [10]. Periodontal 

therapy can decrease the hazards of PTB in 

mothers with periodontitis [11]. Some  

experimental interventional studies showed 

that the risk of PTB/LBW decreased after  

periodontal treatment during pregnancy [12-

15]. However, some others did not confirm the 

hypothesis that periodontal therapy decreases 

the risk of PTB or LBW [16-18]. Therefore, 

such an effect has not been definitively proven. 

The available studies on this topic mainly have 

a case-control design, and periodontal  

parameters in mothers with PTB/LBW infants 

were compared with mothers with full-term 

infants with normal birth weight [2,13].  

However, due to the role of various possible 

factors in the incidence of LBW/PTW, it is  

necessary to determine the role of periodontal 

disease, among other possible risk factors, in 

this respect.  

The purpose of the present study was to  

assess the role of maternal periodontal disease 

in the incidence of LBW/PTB in comparison 

with other possible risk factors.  

 

Materials and Methods  
This study was carried out on mothers  

selected by convenience sampling. The sample 

size was determined to be 50 based on similar  

studies [2,19]. The participants consisted of  

volunteered women who had LBW or PTB in 

their recent delivery in Afzalipour Hospital in 

Kerman. The inclusion criteria consisted of an 

age range of 20-40 years for mothers, and  

general health with no systemic conditions 

such as diabetes mellitus, cardiovascular  

disease, HIV, etc. The exclusion criteria  

consisted of infants with deficiencies other 

than LBW, including congenital malformations, 

infections, complications for mothers during 

pregnancy such as preeclampsia, mothers who 

were edentulous in one or both quadrants of 

the mandible or maxilla, mothers using tobacco 

or alcoholic drinks, mothers with gingival  

hyperplasia, and mothers with twins or triplets 

[2,19]. The examiner was a senior dental  

student, who was adequately trained before 
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the study on how to measure periodontal  

parameters. The student then recorded the 

periodontal parameters of 10 patients  

referring to the Department of Periodontics, 

Faculty of Dentistry and her eligibility for  

clinical examination of patients was confirmed 

by a periodontist. Periodontal examinations 

were carried out in the Obstetrics Department 

of Afzalipour Educational Center, Kerman  

University of Medical Sciences, on a chair  

under adequate lighting, using sterile intraoral 

examination instruments, including a  

disposable dental mirror (No.4; Fatah Teb, Sari, 

Iran), a dental explorer (Fatah Teb, Sari, Iran), 

a Williams periodontal probe (R&S; Premium 

Instruments Company, New York, USA), within 

3 days after parturition. 

Bleeding on probing (BOP), plaque index 

(PI) and attachment loss were recorded as clin-

ical periodontal parameters. The following  

classification system was used:  

 Gingivitis: No attachment loss 

 Mild periodontitis: Attachment loss by 1-2 

mm 

 Moderate periodontitis: Attachment loss by  

3-4 mm 

 Severe periodontitis: Attachment loss by ≥ 5 

mm 

The following non-periodontal parameters 

at the time of birth were also recorded, using 

the mothers’ hospital records: 

Intrauterine growth restriction (IUGR):  

Ultrasound biometry is the gold standard for 

evaluation of fetal size and the volume of  

amniotic fluid. The growth retardation of the 

fetus was determined by assessing the size of 

the uterus. Methods such as sequential  

evaluation of the uterine fundus can help  

monitor growth continuation. These  

evaluations were performed by an obstetrician. 

The size of the uterus was evaluated at every 

prenatal appointment. A tape measure was 

used to measure the distance from the top of 

the pubic symphysis to the dome of the uterine 

fundus for the gestational age (in weeks) 

with standard values [20]. 

Premature rupture of the amniotic  

membrane (PROM): PROM was diagnosed with 

the use of ultrasonic technique by determining 

the amount of fluid around the fetus through  

examination by an obstetrician; evidence of 

diminished amniotic fluid volume may suggest 

PROM in an appropriate clinical setting, and 

also by observing leakage of fluid from the 

uterus, and by collecting fluid and noticing its 

color change. The alkaline pH of the  

cervico-vaginal discharge is usually confirmed 

by observing whether the discharge changes 

the color of yellow nitrazine paper to blue  

(nitrazine test) [21]. 

Vaginal bleeding: Vaginal bleeding was  

detected by taking history, mothers’ reports or 

noticing by an obstetrician during clinical  

examination.  

Data were analyzed with SPSS version 23 

using descriptive statistics, Spearman’s  

correlation coefficient for initial evaluation of 

the relationship between etiologic variables 

such as periodontal disease and the incidence 

of LBW/PTB, a logistic regression model for  

assessment of the effects of these variables on 

the incidence of the two abovementioned  

complications, and receiver-operating  

characteristic (ROC) curve to investigate the 

discriminating power of factors involved in the 

incidence of PTB/LBW. The area under the 

curve (AUC) was explained as: 

 90‒100%: Excellent   

 70‒80%: Good 

 60‒70%: Poor 

 <60%: Very poor 

A larger AUC indicated a higher  

discriminating power for predicting the  

outcome in question. All the subjects  

participated in the study after signing informed 

consent forms, and their demographic data 

were kept confidential throughout the study. 

The study was approved by the Ethics  

Committee of Kerman University of Medical 

Sciences under the code IR.KMU.REC.1394.518. 
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Results 
In the present study, 50 mothers 

whose pregnancies had ended up in birth of 

infants with PTB/LBW were evaluated. The 

mean age of the subjects was 28.8±4.91 years 

(range 20-39 years). Most of the women were  

housewives (92%) and regarding their level of 

education, 42% and 18% had high school  

diploma and bachelor’s degree, respectively. 

The mean values of BOP and PI (both  

determined at four tooth surfaces) were 

62.96±22.87 and 89.84±15.18, respectively. 

The Pearson’s correlation coefficient was 0.32, 

which showed a significant relationship  

between these two indices (P=0.024). 
Table 1 presents the frequency of the most  

significant risk factors for the incidence of 

PTB/LBW in the subjects. As shown in Table 1, 

although PROM had the highest frequency, 

there were no cases of IUGR. All 50 subjects 

exhibited some degrees of periodontal disease, 

and 86% had different forms of periodontitis. 

 

Table 1. Frequency distribution of possible medical and 

periodontal contributing risk factors to PTB/LBW 

 

Risk Factors Frequency Percentage 

IUGR 0 0 

PROM 22 44 

Vaginal bleeding 12 24 

Gingivitis 7 14 

Periodontitis  

Mild 1 2 

Moderate 34 68 

Severe 8 16 

Total 50 100 

 

Figure 1 shows the ROC curve. As depicted 

in the graph, the AUC was moderate for  

periodontal indices (BOP: 75% and PI: 67%) 

and very poor for medical indices (PROM: 39% 

and vaginal bleeding: 49%). Therefore,  

periodontal indices exhibited higher  

discriminating power for the prediction of 

these two complications compared with  

medical indices. With the use of a logistic  

regression model in two series, gingivitis and 

periodontitis variables were considered  

dependent, and in each series, the relationship 

between these variables and independent  

variables such as age, occupation, vaginal 

bleeding and PROM was evaluated; the results 

showed no significant relationship (P>0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. ROC curve for determination of the distinction 

between possible medical and periodontal contributing 

risk factors to PTB/LBW 

 

Discussion 
The present study assessed the effect of  

maternal periodontal disease, in comparison 

with other possible risk factors, on birth of  

neonates with PTB/LBW. The results showed a 

significantly higher frequency of periodontitis 

compared with other risk factors with a role in 

PTB/LBW. The age range of the subjects in the 

present study was 20-40 years, and mothers 

who used tobacco or alcoholic drinks were  

excluded. The mean age of the subjects in a 

study by Haerian-Ardakani et al. [22] (24 

years) was almost similar to that in the present 

study (28 years). They also excluded mothers 

who used tobacco or alcoholic drinks from 

their study [22]. However, Muwazi et al. [23]  

evaluated patients between 18‒45 years. 
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Mathew et al. [24] reported an age range of 18-

35 years for their patients, and 9.9% of the 

subjects in a study by Soroye et al. [25] used  

alcoholic drinks. In some studies, other  

possible factors for the incidence of PTB/LBW 

were evaluated, including PROM, IUGR and 

vaginal bleeding [26-28]. In addition, in some 

studies, apart from the above-mentioned  

factors, other parameters were evaluated,  

including the height of the uterine fundus, the 

type of parturition, and premature uterine  

contractions [29-31]. 

In the present study, all the pregnant  

women exhibited some degrees of periodontal 

disease, and 86% were affected by various 

forms of periodontitis. Differences in the 

prevalence of periodontal disease in different 

communities and differences in oral hygiene of 

pregnant women lead to results such as those 

in the present study, making it more difficult to  

assess the correlation between maternal  

periodontal disease and incidence of 

PTB/LBW. Obstetricians are not usually  

familiar with periodontal disease and do not 

include it in their counseling list. Rocha et al. 

[32] believed that obstetricians do not have a 

positive attitude towards the role of  

periodontal disease in their field of activity. 

Contrary to the results of the present study, 

Ali Abidin et al. [33] did not consider  

periodontal disease as a separate risk factor for 

PTB/LBW in their prospective study. However, 

the outcomes of a cohort study by  

Rakoto-Alson et al. [34] showed a strong  

correlation in this respect. In the present study, 

the ROC curve showed a higher discriminating 

power for periodontal parameters used in the 

present study compared with other known 

medical risk factors for the incidence of  

pregnancy outcomes in question. Consistent 

with the present study, Al-Habashneh et al. 

[35] evaluated mothers with LBW or PTB in 

one group and the ROC curve analysis carried 

out by these researchers showed that the  

severity and extent of periodontal disease 

might be a predictive factor for the incidence of  

unfavorable pregnancy outcomes. 

 

Conclusion 

Considering the present results, it appears 

that maternal periodontal disease is an  

independent risk factor for PTB and LBW; 

however, further case-control and longitudinal 

studies are required to confirm this  

hypothesis. 

Considering the existing evidence, it is  

necessary to implement the following practical 

measures: Educational programs by healthcare 

centers and mass media regarding pregnancy, 

cooperation between obstetricians and  

dentists regarding the referral of pregnant 

women to dentists for oral examinations and 

oral hygiene instructions, and emphasizing the 

potential effect of oral health status on the  

incidence of unfavorable pregnancy outcomes 

in the curriculum of obstetrics, including  

continuing education programs. 
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