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Abstract
Background: Periodontal disease is a common disorder in approximately 5%-10% of all pregnant
women. The evidence suggests that periodontitis can increase the risk of preeclampsia. It seems
that chronic systemic inflammation resulting from periodontal disease may be an important factor.
However, some studies have ruled out any correlation between periodontal disease parameters and
blood pressure. Therefore, this study was conducted to determine the correlation between periodontal
disease and preeclampsia in Iranian pregnant women.
Methods: This case-control study was conducted on 40 randomly selected preeclamptic patients as
the case group and 40 randomly selected healthy pregnant women as the control group aged up to
35 years with gestational age of less than 34 weeks. Preeclampsia was diagnosed by a gynecologist as
sustained pregnancy-induced hypertension (BP≥140/90 mm Hg within 6 hours) with proteinuria (with
urine protein concentrations ≥1 mg/dl on a catheterized urine sample). All the participants underwent
periodontal examinations, including the measurements of the pocket depth (PD), clinical attachment
loss (CAL), bleeding on probing (BOP), and plaque index (PI) in all the teeth except the third molar
and second distal molar teeth. Statistical analysis was performed using the Mann-Whitney U test and
P < 0.05 was considered as statistically significant.
Results: The results showed that prevalence of periodontal disease was significantly higher in the
preeclamptic group. The quantitative analysis of periodontal parameters between the groups indicated
that mean values of the BOP, CAL, PD, and PI were significantly higher in the preeclamptic group,
compared to those reported for the control group (P < 0.001).
Conclusions: The results of the present study showed that periodontal indices are more severe in
pregnant women with preeclampsia, compared to those reported for normal pregnant subjects.
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Background
Periodontal disease is a common disorder that arises from
the chronic infection of gingiva and dental supportive
structures (1,2). It is a high-prevalence disorder affecting
about 20-50% of pregnant women (3,4). Smoking,
systemic disease, steroids, anti-epileptic drugs, cancer
drugs, contraceptive pills, pregnancy, crooked teeth,
and ill-fitting bridges are the risk factors for periodontal
diseases (5,6). Moreover, scientific evidence suggests that
periodontal disease can increase the risk of such diseases
as atherosclerosis, myocardial infarction, diabetes
mellitus, and recently preeclampsia (7). Among the
aforementioned cases, preeclampsia is a vascular disorder
of pregnancy defined by sustained hypertension with
proteinuria after week 20 of pregnancy (2,4,8).
Preeclampsia is one of the major causes of maternal
mortality worldwide with a prevalence of 5-10% in
all pregnancies (9). Although the exact etiology and
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The prevalence of periodontal disease was significantly higher in
the preeclamptic group.
The amount of bleeding on probing (BOP) was significantly
higher in the preeclamptic group.
The clinical attachment loss (CAL) ratio was significantly higher
in the preeclamptic group.
The pocket depth (PD) ratio was significantly higher in the
preeclamptic group.
The plaque index (PI) increased in the preeclamptic group.

pathogenesis of preeclampsia are still elusive, it seems that
chronic systemic inflammation resulting from periodontal
disease may be an important risk factor. In this regard, the
results of some studies revealed that periodontal disease
parameters, such as the pocket depth (PD), clinical
attachment loss (CAL), plaque index (PI), and bleeding
on probing (BOP) are significantly associated with high
blood pressure (BP) (10-12). Therefore, it is possible to
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associate maternal periodontitis with an increased risk of
preeclampsia. However, some results are contradictory
due to differences in the sample size, sociodemographic
characteristics, and heterogeneity in diagnostic criteria
used to identify periodontal disease. Accordingly,
some scientists have argued that there is no correlation
between the parameters of periodontal disease and BP
(13,14). Unfortunately, there is limited literature about
the association between maternal periodontal disease
and preeclampsia in Iranian pregnant women. Therefore,
the present study was conducted on pregnant women
admitted to Alavi Educational and Medical Center in
Ardabil, Iran from September 2019 to March 2020.
Methods
This case-control study was conducted on 80 randomly
selected Iranian pregnant women to determine the
correlation between maternal periodontal disease and
preeclampsia in them. Using simple random sampling,
the participants were assigned to experimental groups,
including 40 pregnant patients suffering from preeclampsia
as the case group and 40 healthy pregnant women as the
controls. The sample size was estimated according to the
sample size estimation formula (15,16). The inclusion
criteria were the age up to 35 years, gestational age of
less than 34 weeks, having at least 15 teeth, no history of
infection during pregnancy, and no periodontal therapy
within six months before pregnancy. The oral hygiene
status was scored for all teeth using PI index. Moreover,
the participants with a history of diabetes, alcoholism,
chronic hypertension, severe tooth decays, collagen
diseases, kidney diseases, and the need for antibiotics were
excluded from the study.
Periodontal Examination
All the participants underwent a full-mouth periodontal
examination by the assessment of PD, CAL, BOP, and PI
parameters in all teeth except the third molar and second
distal molar teeth. The PI parameter was measured
according to O’Leary (17) and the measurements were
performed by a calibrated examiner at six sites per tooth
(17). In this regard, the CAL index was measured in six
points, including mesiobuccal, midbuccal, distobuccal,

mesiolingual, midlingual, and distolingual by William’s
probe in millimeters. For this purpose, the distance
between cementoenamel junctions through the depth of
the pocket in the six aforementioned points was measured,
and the average for each participant was recorded.
Furthermore, the BOP was calculated according to Lenox
and Kopczyk (18). The BOP was considered positive if
hemorrhage occurred within 30-60 seconds after probing.
To evaluate PI, the subjects in both groups were given
disclosing tablets (Eviplac, Biodinamica Quim), and the
presence of plaque on tooth mesial, distal, buccal, and
lingual surfaces was determined (19).
Preeclampsia Diagnosis
The patients suffering from preeclampsia were diagnosed
by a gynecologist. According to the definition by the
American College of Obstetricians and Gynecologists
(ACOG), preeclampsia is defined as sustained pregnancyinduced hypertension (BP≥140/90 mm Hg within 6 hours)
with proteinuria (with urine protein concentrations ≥1
mg/dL on a catheterized urine sample) (8).
Statistical Analysis
All the statistical analyses were performed by SPSS
software (version 24.0). Since the acquired data had no
normal distribution, statistical analysis was carried out
using the Mann-Whitney U test for the determination of
the significant differences among the seven groups (Table
1). All the data are expressed as mean ± standard error of
the mean, and p-values of less than 0.05 were considered
as statistically significant.
Results
The present study was carried out on a total of 80 pregnant
women, including 40 patients with preeclampsia and 40
normal pregnant subjects. The mean values of participants’
age were reported as 27.87±4.56 and 27.8±4.91 years in
the control and preeclamptic groups, respectively (Table
2). None of the subjects in both groups had a history of
urinary system infection, chronic hypertension, diabetes,
and systemic disease. As shown in Table 2 and Figure 1,
there was no significant difference between preeclamptic
patients and healthy controls in terms of literacy level,

Table 1. Normal and Non-Normal Distribution Assessment of the Data
Periodontal Parameters
Pocket Depth (mm)

Clinical Attachment Loss (mm)

Bleeding on Probing (%)

Plaque Index (%)

14

Group

Average

Standard Deviation

Skewness

Kurtosis

Control

1.92

0.23

0.27

1.25

Preeclamptic

2.95

0.51

-1.47

2.12

Control

0.59

0.38

-0.48

-1.02

Preeclamptic

1.99

1.04

2.99

15.16

Control

25.17

7.16

-0.12

-0.09

Preeclamptic

45.12

10.45

1.93

4.98

Control

52.90

6.09

-1.86

4.93

Preeclamptic

66.25

7.04

-0.64

5.70
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was significantly higher than that reported for the control
group (22.14%) (P < 0.001). Likewise, the PI significantly
increased in preeclamptic group (58.61%) compared to
that of the control group (22.39%; P < 0.001). Based on
statistical analysis, the PD ratio was also significantly
higher in the preeclamptic group (58.04%) in comparison
to the ratio in the control group (22.96%; P < 0.001; Table
3). Therefore, the obtained results of the current study
demonstrated that pregnant women with periodontal
disease were more susceptible to preeclampsia.
Figure 1. The Literacy Level of Participants in Preeclamptic and
Control Groups.

occupation, gestational age, and dental history. In
addition, oral hygiene status was evaluated using PI score.
According to results, there was a significant difference
between the mean PI score of the preeclamptic subjects
(58.61) and healthy controls (22.39, P < 0.001). The mean
duration values of gestation in the control and preeclamptic
groups were reported as 30.70±1.92 and 29.72±2.81
weeks, respectively (Table 2). According to the results,
the prevalence of periodontal disease was significantly
higher in the preeclamptic group. As shown in Table 3,
the quantitative analysis of the periodontal parameters
in the experimental groups indicated that mean values
of BOP, CAL, PD, and PI were significantly higher in the
preeclamptic group compared to those reported for the
control group. Furthermore, the number of teeth with
periodontitis was significantly greater in the preeclamptic
group (P ˂ 0.001). The results showed that the amount of
BOP was 59.54% in the preeclamptic group, which was
significantly higher than that of the control group (21.46%;
P < 0.001). Moreover, the periodontal evaluation showed
that the CAL ratio in the preeclamptic group (58.86%)

Discussion
The present study aimed to evaluate the relationship
between periodontal disease and the risk of preeclampsia
in Iranian women. For this purpose, the association
between periodontal disease and the risk of preeclampsia
was investigated among 40 preeclamptic pregnant
patients and 40 women with normal pregnancy aged
up to 35 years and gestational age of less than 34
weeks. Periodontal examination was performed by the
measurement of four periodontal disease parameters,
including PD, CAL, PI, and BOP. The obtained data
demonstrated an association between periodontal disease
and preeclampsia. According to our results, periodontal
diseases were significantly more severe in pregnant
women with preeclampsia compared to those reported
for the healthy controls. Although there was no significant
difference in literacy level, occupation, gestational age,
and dental history between the two groups, PI as oral
hygiene index was significantly higher in the preeclamptic
women (Table 3, P < 0.001). Moreover, as shown in
Table 3, the PD, CAL, and BOP values were significantly
higher in the preeclamptic women in comparison with
healthy controls (P < 0.001). These findings suggest an
association between the maternal periodontitis and an
increased risk for preeclampsia. Periodontitis is a chronic

Table 2. Demographic and Medical Characteristics of Preeclamptic and Control Groups
Group

Maternal Age (y)
Mean ± SD

Gestational Age (wk)
Mean ± SD

Employed
(n)

Dental History
(n)

Control

27.87±4.56

30.70±1.92

5

38

Preeclamptic

27.80±4.91

29.72±2.81

6

33

Table 3. Comparison of Periodontal Parameters Between Preeclamptic and Control Groups
Variables
Bleeding on probing

Clinical attachment loss

Pocket depth

Plaque index

15

Group

Average Grade

Sum

Control

21.46

858.50

Preeclamptic

59.54

2381.50

Control

22.14

885.50

Preeclamptic

58.86

2354.50

Control

22.96

918.50

Preeclamptic

58.04

2321.50

Control

22.39

895.50

Preeclamptic

58.61

2344.50
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z

P Value

-7.33

0.001

-7.07

0.001

-6.75

0.001

-6.98

0.001
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inflammatory condition characterized by destruction of
the supportive tissues of the teeth, including alveolar bone
and periodontal ligament. Accumulation of dental plaque
biofilm on the tooth is the most important etiological
factor of the periodontal inflammation and destruction
(20). Bactria in the dental plaque biofilm as a source of
inflammatory mediators, such as interleukins, tumor
necrosis factor (TNF), and prostaglandin E2 lead to
intensive destruction of periodontal tissues. In addition,
the alteration in CD34+ T-cells and some cytokines, such
as Th2 has been shown in preeclampsia. The CD34+
T-cells and Th2 cytokine have an important role in
attenuation of systemic inflammation and periodontitis.
The relationship between periodontitis and preeclampsia
may be mediated by maternal systemic inflammation
(2,4,20). To support the aforementioned results, Boggess
et al, for the first time, showed an association between
maternal periodontitis and the risk of preeclampsia among
pregnant women in the United States (21). Herrera et al
demonstrated that severe periodontitis, but not moderate,
may lead to preeclampsia (22). In a study carried out by
Ruma et al, a relationship was observed between maternal
periodontitis and systemic inflammation as measured
by C-reactive protein and risk of preeclampsia (23).
Moreover, Shetty et al examined the association between
preeclampsia and periodontal disease (i.e., CAL and
gingival indices) in 130 Indian pregnant women within 48
hours after delivery. In the aforementioned study, it was
suggested that periodontitis can be related to a high risk of
preeclampsia (24). Furthermore, Sayar et al demonstrated
that preeclamptic women had higher attachment loss and
gingival recession than normal pregnant women (25).
Varshney and Gautam showed that the amount of gingival
inflammation, oral hygiene levels, PD, and CAL were
higher in preeclamptic women, indicating that maternal
periodontal disease may increase the risk of preeclampsia
(26). Moreover, Ha et al confirmed the association
between periodontal disease and preeclampsia in Korean
women (27, 28). Furthermore, Desai et al evaluated
PD and CAL in 1240 pregnant women and introduced
maternal periodontitis as a risk factor for preeclampsia
(16). As mentioned previously, inflammation induces
systemic disease and preeclampsia. Consequently, it can
be concluded that periodontal diseases during pregnancy
can increase the risk of preeclampsia. Therefore, to
decrease the risk of preeclampsia, pregnant women should
pay more attention to periodontal disease. The relatively
small sample size can be considered the limitation of
the present study. Although some studies have been
carried out on the underlying mechanisms of the effect of
periodontal disease on preeclampsia, further studies are
needed to confirm and elucidate the precise mechanisms
of periodontal disease.
Conclusions
The present study measured periodontal health indices,
16
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including PD, CAL, BOP, and PI. Our results showed that
periodontal diseases are more severe in pregnant women
with preeclampsia compared to those reported for normal
pregnant subjects. Therefore, it seems that the maternal
periodontitis can be a risk factor for development of
preeclampsia.
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