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Abstract Background/purpose: Few studies have investigated the periodontal status of Tai-
wanese pregnant women. This study aimed to investigate the periodontal status of pregnant
women and to examine its relation to oral hygiene.
Material and methods: This study randomly recruited 477 pregnant women. Among them, 203
women were in their first trimester. Forty-six women completed the study to the end of their
third trimester. We also recruited 160 nonpregnant women as the control group. Clinical peri-
odontal parameters were recorded and included probing pocket depth [PPD (mm)], clinical
attachment level [CAL (mm)], gingival index simplified [GI-s (%)], and plaque index [PI (%)].
Results: The GI-s of the pregnant group (PG) was higher than that of the control group [CG;
(i.e., nonpregnant)], but only the third trimester was statistically significantly different
(P< 0.001).The full mouth dental PI was higher in the PG than in the CG (P< 0.001), particu-
larly in the interproximal areas. The mean PPD was greater in the PG than in the CG (P< 0.001)
in all tooth areas. The mean CAL was higher in the PG than in the CG (P< 0.001), but no dif-
ference existed between the different trimesters. The CG had a higher percentage of sites
with a shallow PPD, compared to the PG (P< 0.001); the PG had a higher percentage of sites
with a PPD of 4e6 mm, compared to the CG (P< 0.001). Only the PI of the full mouth and
lingual tooth surfaces in the third trimester were better than in the first trimester throughout
the pregnancy.
Conclusion: Gingival inflammation in pregnant women is positively correlated with the
increased deposition of a dental plaque biofilm.
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Introduction

Periodontal diseases such as gingivitis and periodontitis are
initiated and perpetuated by microbial infection.1 The re-
sults of such infection could lead to gingival redness and
bleeding, and develop to periodontitis with loss of clinical
attachment, alveolar bone resorption, tooth mobility, and
tooth loss. In Taiwan, a national periodontal survey, which
covered the years of 2007 and 2008, was administered to
adults aged 18 years or older.2 Ninety-nine percent of
adults had periodontal disease to some extent with 54% of
them having periodontal pockets. The link between preg-
nancy and periodontal inflammation has been known for
many years. Pregnancy gingivitis is extremely common and
occurs in 30e100% of all pregnant women.3e6 Current
research implies that periodontal disease may alter the
systemic health of a patient and adversely affect the well-
being of the fetus by elevating the risk of low-birth-weight
preterm delivery.7e11

A dental plaque biofilm is necessary for initiating peri-
odontal inflammation,12,13 and other factors (including
systemic and local factors) can affect the occurrence and
severity of periodontal diseases. Pregnant women are
prone to gingival redness, swelling and bleeding, increased
probing pocket depth, and tooth mobility in the 2nde8th

month of pregnancy,14,15 but with no statistically significant
attachment loss.15 It has been postulated that the associ-
ation of gingivitis with pregnancy is because increased
plasma levels of progesterone and estrogen,16,17 which
aggravate pre-existing gingivitis,13,16e18 and inadequate
oral hygiene lead to the persistent accumulation of a dental
plaque biofilm.19,20

The results of cross-sectional and longitudinal epidemi-
ological studies indicate that the severity of gingival
inflammation is positively correlated with the amount of a
dental plaque biofilm.21e23 Experimental gingivitis in a
study conducted by Loe et al.21 in 1965 directly proved that
the deposition of a dental plaque biofilm could lead to the
development of gingivitis. Furthermore, certain microbes in
dental plaque can induce periodontal disease in ani-
mals.24,25 In contrast to nonpregnant women, Kornman and
Loesche17 found that the proportions of anaerobes and
aerobes are increased in the second trimester, particularly
in Prevotella intermedius (P. intermedius), until the third
trimester, at which point the P. intermedius level is
decreased. These microbial changes may be associated
with the plasma levels of estrogen and progesterone. The
purpose of this study was to investigate the oral hygiene
status (using the PI) in relation to gingival inflammation in
Taiwanese pregnant women.

Material and methods

This study randomly recruited 477 pregnant women [i.e.,
pregnant group (PG)] from the Obstetrics Department of
Chung Shan Medical University Hospital (Taichung, Taiwan)
between January 2010 and July 2011. Among these in-
dividuals, 145 women were in the third trimester of preg-
nancy, 129 women were in the second trimester of
pregnancy, and 203 women were in the first trimester of
pregnancy. These 203 women were followed up during

pregnancy. We lost 157 patients because they did not
complete their follow up on account of moving to other
cities and changing doctors, or because they did not want
to continue follow up. Forty-six women completed the
study to the end of their third trimester. The inclusion
criteria for the PG were: they had to have no systemic
disease, have a minimum of 20 remaining teeth (not
including the 3rd molars), and had no antibiotic medications
or periodontal therapy (including ultrasonic scaling) 6
months before the study. The control group (CG, nZ 160)
had the same inclusion criteria, except they were not
pregnant (Tables 1 and 2).

The periodontal parameters included the probing pocket
depth (PPD) (measured in mm) from the gingival margin to
bottom of the pocket,26,27 the CAL (in mm) from the
cementoenamel junction (CEJ) to the bottom of the
pocket,28,29 the gingival index simplified (GI-s; measured by
%) to indicate gingivitis,30 and the PI (measured by %).31,32

Only one periodontal specialist performed all examinations.

Statistical analysis

This study compared the periodontal condition of the
pregnant women in the three trimesters versus the
nonpregnant controls. We used one-way analysis of vari-
ance to evaluate the significance of the difference between
the means of the three trimesters. Scheffe’s multiple
comparison testing was used to determine the significance
of the difference between the three pregnancy trimesters.
The Student t test was used to evaluate the periodontal
condition of the longitudinal follow up of the pregnant
women and to evaluate between the first trimester and
third trimester. A value of P< 0.05 was considered statis-
tically significant.

Results

The clinical periodontal parameters between the
PG and the CG

The GI-s, PI, PPD, and clinical attachment level (CAL) were
significantly different between the PG and the CG
(P< 0.001); however, these parameters were not signifi-
cantly different between the trimesters (Tables 3 and 4).
The full mouth GI-s was only significantly different at the
third trimester (P< 0.001). In addition, the GI-s was not

Table 1 Distribution of the study participants.

Patients

No. %

Control 160 25
1st Trimestera 203 32
2nd Trimester 129 20
3rd Trimester 145 23
Total 637 100

a Forty-six of the study participants in the first trimester were
followed up at the third trimester.
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