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Abstract 

Background and Aim: Preeclampsia is a considerable complication of pregnancy. 

Chronic inflammations such as periodontitis may lead to a transient low-grade  

bacteremia in the maternal-fetal circulation, inducing systemic immune responses,  

placental abnormalities, and other clinical manifestations of preeclampsia. There are  

inconsistent findings regarding the correlation between periodontitis and preeclampsia. 

The aim of this study was to compare periodontal parameters in preeclamptic and  

normotensive pregnant women. 

Materials and Methods: This case-control study was conducted among pregnant  

women visiting Akbarabadi Teaching Hospital, Tehran, Iran, for specialized care during 

2015-16. From among 260 pregnant women, 100 with gestational hypertension were  

selected as the case group, and 100 without gestational hypertension were recruited as 

the control group. The examined periodontal parameters included Probing Depth (PD), 

Clinical Attachment Loss (CAL), Bleeding on Probing (BOP), and Plaque Control  

Record (PCR). The participants' demographic data, prenatal history, and family history 

were collected through interviewing and assessing their medical records. Data were  

analyzed by Mann-Whitney U test. 

Results: Although there were significant statistical differences between the groups with 

regards to the mean ± standard deviation (SD) of PD (P<0.0001), CAL (P<0.0001), PCR 

(P=0.001), and BOP (P=0.016) indices, yet the differences were clinically smaller than 

0.3 mm and could not be measured with a periodontal probe. Also, the percentage of  

periodontal diseases was 98% in preeclamptic women and 93% in normotensive women 

(P=0.17).   

Conclusion: The present study did not support the theory of the relationship between 

periodontal parameters and preeclampsia.   
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Introduction  
Periodontal diseases are one of the most common 

chronic infectious disorders in human beings. 

Their prevalence varies between 35% and 60% in 

adults. Periodontitis affects about 20% to ≤50% of 

pregnant women [1]. New evidence indicates an 

association between periodontal diseases and  

increased risk of systemic diseases such as  
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atherosclerosis, myocardial infarction, stroke,  

diabetes mellitus, and adverse pregnancy outcomes 

such as premature birth, low birth weight,  

miscarriage, and preeclampsia [2,3]. 

The American College of Obstetricians and  

Gynecologists (ACOG) has defined preeclampsia 

as blood pressure >140/90 mmHg and/or ≥1+ pro-

teinuria on a catheterized urine specimen [4]. 

Preeclampsia is a common pregnancy  

complication, affecting 7% to 10% of pregnant 

women, and it has remained one of the two leading 

causes of maternal mortality worldwide [5,6]. The 

exact etiologies and pathogeneses of these  

outcomes are still elusive, but a comprehensive 

systemic inflammatory response during pregnancy 

may play a role in the development of  

preeclampsia [7]. In previous studies, a  

relationship between preeclampsia and  

inflammation has been suggested [8,9]. Periodontal 

disease is one of the most common chronic  

infectious disorders [10]. Periodontitis, as a  

chronic inflammatory disease, is a risk factor for 

adverse pregnancy outcomes, and since it is  

preventable and curable, it is of great public health 

importance [11]. 

According to several studies, periodontal disease 

parameters such as Probing Depth (PD), Clinical 

Attachment Loss (CAL), and Bleeding on Probing 

(BOP) in women are highly linked with high blood 

pressure, and it is possible that maternal  

periodontal disease is associated with increased 

risk of preeclampsia [12-14]. However, some  

researchers have ruled out any correlation between 

periodontal disease parameters and blood pressure 

[15-17]. Because of this contradiction, the present 

study has been conducted to examine the  

association between periodontitis and preeclampsia 

in an Iranian population. 

 

Materials and Methods  
Study population: 

This case-control study was conducted at  

Akbarabadi Teaching Hospital, Tehran, Iran and 

has been approved by the Ethics Committee of the 

Dental Branch of Islamic Azad University, Tehran, 

Iran (ethical code:24358/1394). The participants 

were informed about the aims of the study, and 

they signed a written informed consent form.  

The study’s statistical population included 

pregnant women who were admitted to the  

Obstetrics Department of Akbarabadi Teaching 

Hospital for their routine pregnancy visit between 

May 2015 and December 2016. Sample size  

estimation with PASS software (version 6.0; 

NCSS, LLC, Kaysville, Utah, USA) indicated that 

95 patients were needed to attain 95% statistical 

power. Because of the risk of dropping subjects, 

260 patients participated in the study. Women who 

had: 1) ≥18 years of age, 2) at least 15 teeth, and 3) 

gestational age between 25 and 28 weeks were  

eligible for enrollment. Women were excluded 

from the study if they: 1) were multiparous, 2) had 

infection during pregnancy, 3) had a history of any 

systemic disease such as diabetes, 4) had  

hypertension before pregnancy, 5) had consumed 

calcium channel blockers for more than three 

months, 6) were smokers, 7) had consumed  

antibiotics in the past three months, or 8) had  

received periodontal treatment in the past six 

months. According to the mentioned criteria, 60 

women were excluded from the study.   

According to the ACOG criteria, women were  

diagnosed with preeclampsia if they had blood 

pressure ≥140/90 mmHg after 20 weeks of  

gestation with +1 proteinuria in the urine sample 

[4,13]. All of the women received information 

about the purpose of the study and provided an 

informed consent at the first interview.  

Data collection: 

Information about sociodemographic, pregnancy 

history and family history of systemic diseases 

were collected by a trained midwife. All the  

recruited women underwent a full periodontal  

examination by a trained dentistry student. Before 

the start of patient recruitment, a dental student 

was trained and calibrated by two periodontists 

(Roya Shariatmadar Ahmadi and Ferena Sayar) for 

measuring the clinical parameters of periodontal 

diseases. The dentistry student and the  

obstetricians were masked on the preeclamptic and 

periodontal status, respectively. The clinical  

parameters of periodontal conditions included BOP 

[18], Plaque Control Record (PCR) [19], PD [20] 

which is defined as the distance in millimeters 

(mm) from the gingival margin to the tip of the 

periodontal probe during probing, and CAL [21]. 

Measurements were taken at six sites per tooth  

using a periodontal probe (Hu-Friedy Mfg. Co., 
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LLC, Chicago, IL, USA). CAL is the distance 

(mm) from the cement enamel junction (CEJ) to 

the tip of the periodontal probe during probing 

[21]. For measuring the CAL, we used disposable 

mirrors, #17-23 sterile explorers (Hu-Friedy Mfg. 

Co., LLC, Chicago, IL, USA), and the University 

of Michigan 'O' probe (Hu-Friedy Mfg. Co., LLC, 

Chicago, IL, USA) for each participant. Chronic 

periodontitis was classified according to the  

severity and the extent of the disease. If there was 

an involvement in less than 30% of the areas, local 

periodontitis would be reported. The severity of the 

disease according to the level of CAL was  

classified as follows: CAL equal to or less than 

2mm and CAL equal to or greater than 3 mm were 

considered mild, and moderate to severe  

periodontitis, respectively. 

Statistical analysis: 

The data were analyzed by SPSS statistical  

software (version 22, SPSS Inc., Chicago, IL, 

USA) using Mann-Whitney U test. 

 

Results 
260 women participated in the present study. The 

subjects (100 women in each group) had no history 

of urinary tract infection, vaginal infection,  

systemic disease, smoking, or alcohol  

consumption. All the samples in the case and  

control groups were between 25 and 28 weeks' 

gestation. Table 1 revealed that the two groups 

were similar in terms of the age, occupation,  

education, income, and the number of children. 

The distribution of the examined people based on 

their history of pregnancy shows that women in the 

case group had a higher blood pressure during 

pregnancy than the women in the control group, 

and the difference is statistically significant 

(P=0.001). Moreover, women in the case group 

had a significant difference with women in the 

control group in terms of the history of  

preeclampsia in a previous pregnancy (P<0.0001). 

The distribution of the examined people based on 

the family history of the disease shows that the 

case group had a significantly different family  

history of heart disease and hypertension in  

comparison with the control group (P<0.0001;  

Table 1). 

The average PD was 1.99 mm in the case group 

and 1.73 mm in the control group, showing a  

statistically significant difference (P<0.0001). The 

average CAL was 1.96 mm and 1.74 mm in the 

case and control groups, respectively, indicating 

that CAL was significantly higher in the case 

group (P<0.0001). The PCR was about 83.77% in 

the case group and 76.1% in the control group,  

indicating a statistically significant difference 

(P=0.001). The average BOP was about 48.6% in 

the case group and 38.2% in control group,  

showing a statistically significant difference 

(P=0.016; Table 2). Although there were  

statistically significant differences between the 

groups with regard to the mean ± standard  

deviation (SD) of PD (P<0.0001), CAL 

(P<0.0001), PCR (P=0.001), and BOP (P=0.016) 

indices, yet the differences were clinically smaller 

than 0.3 mm and could not be measured with a  

periodontal probe. 

Table 3 shows the distribution of the two groups 

according to the presence or absence of periodontal 

diseases and categorized by the pregnancy-induced 

hypertension status. This table shows that the  

prevalence of periodontal diseases in the case and 

control groups lacked a statistically significant  

difference (P=0.17). 

 

Discussion  
The purpose of this study was to assess the  

relationship between periodontal diseases and 

preeclampsia. Preeclampsia is the leading cause of 

many injuries and even mortality of mothers and 

babies around the world, affecting about 5% to 

10% of pregnancies [22]. The treatment of 

preeclampsia is termination of pregnancy because 

of the probability of prenatal and maternal  

morbidity [17]. 

Some studies have suggested a correlation between 

periodontal disease and the development of certain 

adverse pregnancy outcomes such as low birth 

weight, preterm birth, and preeclampsia [3,23]. 

Periodontal infections lead to a transient low-grade 

bacteremia in the maternal-fetal circulation, which 

may cause systemic immune responses, placental 

abnormalities, and other clinical manifestations of 

preeclampsia [24,25]. From another point of view, 

the circulating C-reactive protein (CRP) level is 

elevated in both periodontal disease and adverse 

pregnancy outcomes [26]. Furthermore, some  

studies have shown that periodontal disease may 
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Table 1. Demographic and pregnancy-related characteristics of the studied groups 

 

 

P-value Control Preeclamptic Variables 

0.63 28.91 ± 4.7 29.28 ± 6.02 Age 

 

0.49 

100 

 

0 

98 

 

2 

Housekeeper 

Occupation 

Employed 

 

 

0.43 

61 

36 

3 

58 

35 

7 

Below diploma 

Education          Diploma 

Over diploma 

 

 

0.35 

85 

 

15 

80 

 

20 

Family income               <300$ 

 

300$-600$ 

 

0.86 0.64 ± 0.84 0.66 ± 0.84 Number of children 

0.00 10.61 ± 0.21 12.29 ± 0.27 Blood pressure during pregnancy 

0.81 0.99 ± 1.07 1.03 ± 1.24 Number of previous pregnancies 

0.86 0.65 ± 0.84 0.63 ± 0.84 Number of previous deliveries 

0.76 0.43 ± 1.07 0.39 ± 0.77 Number of abortions 

0.18 2.86 ± 3.54 2.21 ± 3.27 Interpregnancy intervals 

 

 

1 

1 

 

99 

0 

 

100 

                                                                   Yes 

History of low birth weight 

                                                                    No 

 

 

0.49 

0 

 

100 

2 

 

98 

                                                                  Yes 

History of premature infants 

                                                                   No 

 

 

0.71 

 

19 

 

81 

17 

 

83 

                                                                  Yes 

History of cesarean delivery 

                                                                   No 

 

 

0.00 

 

0 

 

100 

16 

 

84 

                                                                         Yes 

History of preeclampsia 

                                                                    No 

 

 

0.00 

 

3 

 

97 

42 

 

58 

                                                                   Yes 

Family history of heart disease 

                                                                    No 

 

 

0.00 

 

10 

 

90 

56 

 

44 

                                                                    Yes 

Family history of hypertension 

                                                                    No 

 

 

0.49 

 

0 

 

100 

2 

 

98 

                                                                    Yes 

Family history of premature infants 

                                                                     No 

 

 

1 

0 

 

100 

0 

 

100 

                                                                    Yes 

Family history of low birth weight 

                                                                     No 

 

 

0.49 

 

0 

 

100 

2 

 

98 

                                                                     Yes 

Family history of preeclampsia 

                                                                    No 
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Table 2. Distribution of pregnant women in case and control groups according to the preeclampsia status  

in terms of periodontal indices 

 

Periodontal indices 
Preeclamptic 

Mean±SD 

Control 

Mean±SD 
P-value 

PD 1.99 ± 0.50 1.73 ± 0.34 <0.0001 

CAL 1.96 ± 0.48 1.74 ± 0.34 <0.0001 

PCR 83.77 ± 17.37 76.10 ± 22.22 0.001 

BOP 48.60 ± 33.39 38.20 ± 27.01 0.016 

                       PD=Probing Depth, CAL=Clinical Attachment Loss, PCR= Plaque Control Record, BOP=Bleeding on Probing,  

                       SD=Standard deviation 

 

 

 

Table 3. Distribution of case and control groups according to the presence or absence of periodontal  

disease, categorized by the pregnancy-induced hypertension status 

 

 

 

 

 

 

 

 

 

be a potential risk factor for the initiation and  

development of preeclampsia because of the  

reduced antioxidant capacity and increased  

oxidative stress or free radicals [27,28]; therefore, 

we hypothesized that periodontitis during  

pregnancy was associated with preeclampsia.  

Several studies have reported the relationship  

between periodontitis and preeclampsia [29-31]. 

Ha et al [32] confirmed this correlation even in 

nonsmoker women. Also, Pattanashetti et al [33] 

showed that the degree of periodontal diseases is 

effective in pregnancy outcome. Furthermore, 

Sayar et al [14] demonstrated that preeclamptic 

women had greater attachment loss and gingival 

recession than normotensive women. The results of 

a study by Barak et al [34] showed that bacterial 

counts were significantly higher in preeclamptic 

women with regard to all periopathogenic bacteria. 

Varshney and Gautam [35] postulated that women 

with maternal periodontitis may have a transient 

translocation of oral microorganisms to the  

uteroplacental unit, inducing placental  

inflammation or oxidative stress early in  

pregnancy, which will eventually lead to placental 

damage and the clinical manifestations of 

preeclampsia.  

Numerous studies have found no association  

between these two disorders [2,17,36,37]. On the 

other hand, the effectiveness of periodontal  

treatment in preventing gestational complications 

has still not been established as it may be biased by 

several factors including the severity of the  

disease, the microbial community, the treatment 

protocol, and the duration of treatment during 

pregnancy; of course, treatment of periodontitis in 

pregnant women should be consistently considered 

[38]. A review of the literature showed that it is 

still not clear whether periodontal diseases have a 

causal role in adverse pregnancy outcomes such as 

preeclampsia [39]. Moreover, the validity of  

inflammatory markers, including CRP, as the  

indicators of potential preeclampsia associated 

with periodontal diseases, shows insufficiencies as 

these markers may be indicative of numerous  

systemic inflammatory conditions [40]. Also,  

inconsistent results, such as a higher prevalence of 

Campylobacter rectus in the control group, show 

that periopathogenic bacteria may not be a suitable 

P-value 
Preeclampsia 

 
 

Case Control 

0.17 

2 7 Negative 

Periodontal disease 98 93 Positive 

100 100 Total 
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pointer of periodontitis in pregnant women [41]. 

Because of the conflicting results in this regard, the 

present case-control study was conducted on 100 

pregnant women with pregnancy-induced  

hypertension and 100 pregnant women with  

normal blood pressure; we compared different  

periodontal disease measurements between 

preeclamptic women and normotensive controls 

and found that periodontal disease is not associated 

with preeclampsia.  

Numerous factors may lead to conflicting results 

among different studies; for example, the  

differences in the studied populations (such as  

racial differences), various study designs, using 

different criteria for defining periodontal diseases, 

failing to provide a clear definition of preeclamptic 

patients, failing to determine the severity of the 

disease, major differences in the inclusion and  

exclusion criteria, and the number of the  

participants [42]. In the study by Cota et al [43], 

which its results are inconsistent with that of the 

present study, the studied groups were not matched 

in terms of the confounding variables related to the 

incidence of preeclampsia, such as smoking and 

alcohol consumption, the number of children, the 

number of abortions, and interpregnancy intervals. 

The unique feature of the present study, which  

distinguishes it from other studies (both aligned 

and non-aligned), is that it assessed the pregnant 

woman's blood pressure status after the 25th week 

of pregnancy; this means that firstly, the severity 

of the disease was almost the same among this 

group of pregnant women, and secondly, the  

periodontal status was under examination from the 

beginning of pregnancy-induced hypertension in 

order to prevent and treat  undesirable pregnancy 

outcomes whenever a link between these two is 

proved, whereas, in previous studies, the women 

were evaluated near the end of pregnancy or after 

delivery, and therefore, they were heterogeneous in 

terms of the severity of preeclampsia. 

 

Conclusion  
Based on this study, there is no significant  

association between periodontal disease and 

preeclampsia in pregnant women. We did not find 

any difference in the prevalence of periodontal  

disease in preeclamptic pregnant women and  

normotensive pregnant women. However,  

additional studies on a larger sample size are  

required to determine the role of periodontitis as a 

risk factor for preterm birth in preeclamptic  

pregnant women. 
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