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ABSTRACT

Background: Maternal periodontal infection has been proposed to influence pre-term delivery and low birth weight
infants through mechanisms involving inflammatory mediators or direct bacterial assault on the amnion. Thus, the aim
of the present study was to assess the presence of periodontal pathogens in maternal periodontal infection and their
effect on the birth weight of infants. Materials and Methods: The case-control study included 30 mothers with a sin-
gleton gestation and gestational age of >37 weeks. Data regarding the periodontal status, pregnancy outcome variables,
hemoglobin levels (Hb%) and other factors that may influence adverse pregnancy outcomes were collected. A qualita-
tive analysis of the predominant anaerobic organisms was conducted. The data was analysed using one-way ANOVA
test and Scheffe’s test. Results: The microbiological results showed that prevalent colonies of organisms isolated from
the experimental groups were of Bacteroides spp. (n = 3), Fusobacterium spp. (n = 3) and Peptostreptococcus spp. (n =
9). In the control group, Peptostreptococcus spp. (n = 15) were predominant. In the experimental group, it was seen that
Bacteroides spp. (p = 0.003) and Fusobacterium spp. (p = 0.050) were statistically significant with the birth weight of
the infant. The one-way ANOVA test showed that the birth weight of the infant was inversely proportionate with in-
crease in severity of the periodontal disease. Scheffe’s test showed that presence of a periodontal pocket showed most
significance to the birth weight of an infant as compared to presence of local factors or bleeding on probing. Conclu-
sion: The study revealed that the gram negative organisms, Bacteroides spp. and Fusobacterium spp. were significantly
associated with the low birth weight (LBW) of the infants, although there was not a significant difference in the clinical
periodontal status between the experimental groups and the controls. It could be proposed that specific groups of
pathogens may have a contributory role in the risk of LBW.
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1. Introduction adopted by the Twenty-ninth World Health Assembly in
1976 is a birth weight of “less than 2500 g” (up to and
including 2499 g) [4]. LBW infants carry relatively high-
er risk of perinatal and neonatal mortality and substan-
dard growth and development subsequently.

The various consequences of LBW are long-term dis-
ability such as congenital anomalies, chronic respiratory
diseases and neurodevelopmental disabilities like cere-
bral palsy, poor growth, increased incidence of adult dis-
eases, type 2 diabetes mellitus, hypertension, cardiovas-
cular diseases and an additional risk for girls is having

According to UNICEF, every year, about 18 million in-
fants are born with low birth weight globally [1]. A Hu-
man Development Report UNDP in the year 2005 re-
ported that the incidence of low birth weight (LBW) in
India was 30%, being the second leading country among
its member countries [2]. The Government of India,
along with the strategies developed to achieve “Health
for All” by the year 2000, wished to decrease incidence
of LBW to 10%. Incidence of LBW in India in the year

2008 was 30%. This target has not been achieved till
today; in fact we are far away from the target [3]. The
international definition of low birth weight for infants
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smaller babies when they become mothers [5-9].

There are various risk factors for LBW like high (>34
years) and low (<17 years), maternal age, race, genetic
background, low socio-economic status, any adverse
habits—drug, alcohol and tobacco use, multiple pregnan-
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cies, maternal stress, hypertension, genitourinary tract in-
fections, inadequate prenatal care, poor oral hygiene,
short gestational age. However, these risk factors are pre-
sent in approximately one fourth of preterm LBW ex-
perimental groups, leading to a continued search for other
causes [6].

Periodontal diseases are a group of infectious diseases
caused by predominantly gram-negative, anaerobic, and
microaerophilic bacteria that colonise the subgingival area
and cause local and systemic elevations of pro-inflam-
matory prostaglandins and cytokines [10]. A few decades
ago, it was hypothesised that maternal periodontal infec-
tion might be related to LBW [11]. A study showed that
pregnant hamsters subcutaneously infected with Porphy-
romonas gingivalis tended to produce low birth weight
pups [12]. Maternal periodontal infection has been pro-
posed to influence pre-term delivery and low birth weight
infants through mechanisms involving inflammatory me-
diators or direct bacterial assault on the amnion. Thus,
the aim of the present study was to assess the presence of
periodontal pathogens in maternal periodontal infection
and their effect on the birth weight of infants.

2. Materials& Methods

The study was a case-control study conducted at the free
labour ward, KLE’s Dr. Prabhakar Kore Hospital & Re-
search Centre at Belgaum. Mothers within the age group
of 18 - 35 years with a singleton gestation and gestational
age of >37 weeks were included in the study. They were
divided equally into experimental groups and controls-
experimental groups including mothers delivering infants
with a low birth weight (<2500 g) and controls including
mothers delivering infants with a normal birth weight
(>2500 g). Mothers with systemic genitourinary tract in-
fections, multiple pregnancies, pre eclampsia or eclam-
psia and gestational diabetes and conditions like diabetes,
cardiovascular disorders, hypertension, and severe ane-
mia were excluded from the study. Ethical clearance was
obtained from the institutional committee.

An informed consent was obtained from all subjects
before inclusion in the study. Data was collected from
hospital case records as well as direct interaction with the
subjects (about age, hemoglobin levels, obstetric history,
history of dental treatment, antenatal care, gestational age
and sex and birth weight of the newborn). Periodontal
status was assessed using Table 1.

For microbiological analysis, subgingival plaque sam-
ples were collected from all quadrants in the oral cavity
and pooled together. The sites, with deepest pocket depth
in each quadrant, were identified and isolated with cotton
rolls. A sterile curette or a scaler was used to collect the
plaque samples which were then immediately transported
to the laboratory in thioglycollate broth for microbi-
ological analysis. One loopful of sample was then inocu-
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Table 1. Community periodontal index.

Score Criteria

0 Healthy.

1 Bleeding observed, directly or using a mouth mirror, after
probing.

2 Calculus detected during probing, but all of the black band

on the probe visible.
Pocket 4 - 5 mm (gingival margin within the black band
on the probe).

Pocket 6 mm or more (black band on the probe not visible).
Excluded sextant (less than two teeth present).
Not recorded.

© M A W

lated onto blood agar supplemented with Haemin (5
pg/ml) and Vitamin K (10 pg/ml). Blood agar plates used
for anaerobic isolation were prepared with Brucella agar
base. Plates were incubated in anaerobic conditions for 3
- 5 days at 37°C. The method used for obtaining an-
aerobiosis in the jar was “Internal Gas Generating sys-
tem”. After 72 hours of incubation at 37°C, the anaerobic
jar was opened. The plates were examined for the pres-
ence of colonies. When the colonies appeared on the an-
aerobic plates, the microorganisms were then identified
under the microscope.

Data were entered and analysed using a statistical pro-
gram, MedCalc 10.2 software. The level of significance
was 0.05. One-way ANOVA test was done to assess the
mean values of the measured parameters followed by the
Scheffe’s test for pair-wise comparisons.

3. Results

The demographic status of the study population is pre-
sented in Figure 1. The parameters (age, hemoglobin lev-
els, gestational age) between experimental groups and con-
trols were statistically non-significant. The study popula-
tion was homogeneous in nature with respect to the so-
cioeconomic status and literacy levels of the mothers.
The mothers had no adverse oral habits except one mo-
ther who had a history of betel nut chewing. Among all
the mothers, only one had not received the antenatal care.

The microbiological results showed that prevalent
colonies of organisms isolated from the experimental
groups were of Bacteroides spp. (n = 3), Fusobacterium
spp- (n = 3) and Peptostreptococcus spp. (n = 9). Pepto-
streptococcus spp. (n = 15) were predominant in the con-
trol group (Figure 2).

Further correlating the presence of these bacteria with
the periodontal status among Experimental groups, it
showed that the gram negative anaerobes, Bacteroides
spp. and Fusobacterium spp., were present in subjects
with CPI scores of 3 i.e. presence of pockets <5.5 mm,
while Peptostreptococcus spp., a gram positive anaerobe
was present in increased prevalence in subjects with a
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Figure 1. Demogr aphic status of the study population.
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Figure 2. Presence of microorganismsin experimental groups
and Controls.

CPI score of 2 i.e. presence of plaque and calculus (Fig-
ure 3). The Bacteroides spp. and Fusobacterium spp.
were associated with periodontal disease, while Pepto-
streptococcus spp. was prevalent in mothers with lower
CPI scores delivering low birth weight infants or those
delivering normal birth weight infants.

When the three organisms were correlated with the
birth weight of the infant among the experimental groups,
the one-way ANOVA test showed high significance (p =
0.002) which meant that the experimental groups were
non-homogenous (Table 2). Thus, Scheffe’s test was car-
ried out to study the correlation of each of the organisms.
It was seen that Bacteroides spp. (p = 0.003) and Fuso-
bacterium spp. (p = 0.050) were statistically significant
with the birth weight of the infant as compared to Pepto-
streptococcus spp. (Table 3).

When the periodontal status was correlated with the
birth weight of the infant among the controls, the one-
way ANOVA test showed no significance (p = 0.150)
(Table4).
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Figure 3. Correlation of microorganisms with periodontal
status among experimental groups.

Table 2. Correlation of microorganismswith birth weight of
infant among experimental groups using one-way ANOVA
test.

SSquur;ch df s’\;ue:rne F p value
Between groups 1.770 2 0.885 10.766  0.002"
Within groups 1.069 13 0.082
Total 2.839 15

“Statistically significant.

Table 3. Correlation of microorganismswith birth weight of
infant among experimental groups using Scheffe' stest.

Mean difference p value
Bacteroides: peptostreptococcus -0.80500" 0.003"
Fusobacterium: peptostreptococcus -0.52167" 0.050"
Bacteroides: fusobacterium —0.28333 0.500

"Statistically significant.

Table 4. Correlation of periodontal status with birth weight
of infant among controls using one-way ANOVA test.

;Jun;r(; df xl?grne F p value
Between groups 1023 2 0511 2204  0.150
Within groups 3.016 13 0.232
Total 4.038 15

“Statistically non-significant.

When the periodontal status was correlated with the
birth weight of the infant among the experimental groups,
the one-way ANOVA test showed that the birth weight
of the infant was inversely proportionate with increase in
severity of the periodontal disease (p = 0.008) (Table 5).
On further conducting Scheffe’s test, it was observed that
presence of a periodontal pocket with bleeding on prob-
ing and calculus showed most significance to the birth
weight of an infant as compared to presence of local fac-
tors or bleeding on probing (Table 6).
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Table5. Correlation of periodontal Statuswith birth weight
of infant among experimental groups using one-way ANO-
VA test.

Sum of Mean

df F
squares

square p value

Between groups 1.478 2 0.739 7.053  0.008
Within groups 1.362 13 0.105

Total 2.839 15

"Statistically significant.

Table 6. Correlation of periodontal Statuswith birth weight
of infant among experimental groups using Scheffe'stest.

Mean value
difference P
Presence of pocket: bleeding on probing 0.71875 0.046
Presence of pocket: presence of calculus 0.56042 0.023"

Bleeding on probing: presence of calculus 0.15833 0.838

"Statistically significant.

4. Discussion

The case-control study was conducted to test the hy-
pothesis that “maternal periodontal infection might create
a higher risk for LBW of infants”. The subgingival pla-
que samples were collected from all quadrants of the oral
cavity to better discriminate the likelihood of accumula-
tion of any specific bacterial species.

The data analysed revealed that the samples were ho-
mogenous for the different maternal variables including
maternal age, maternal hemoglobin levels, obstetric his-
tory, literacy, socioeconomic status, antenatal care and
the gestational age (Figure 1). Only one mother had not
received complete antenatal care but this did not influ-
ence the results of the study. All the mothers, except one,

included in the study did not have any adverse oral habits.

Mitchell-Lewis et al. (2001) suggested that a study of the
impact of infection by specific periodontal microbiota on
pregnancy outcomes should involve only women with
undisturbed subgingival plaques during pregnancy [13].
Accordingly, the study population consisted of women
enrolled immediately after delivery and almost none of
these women had visited a dentist during their pregnancy
periods.

Thus, the study was free of selection biases as all the
cofounding variables which may affect the birth weight
of the infant and the maternal periodontal disease were
controlled for.

Microbiologic analyses of plaque samples from the
mothers revealed the presence of Gram positive organ-
isms i.e. Peptostreptococcus spp., as well as gram nega-
tive organisms i.e. Bacteroides spp. and Fusobacterium
spp., associated with periodontal disease. Controls showed
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the presence of Peptostreptococcus spp. while the ex-
perimental groups showed a greater presence of Bacter-
oides spp. and Fusobacterium spp.

Minkoff et al. (1984) studied 233 women with preterm
rupture of membrane (PROM) [14]. They found women
colonised with Bacteroides spp. had a significantly more
frequent preterm rupture of membrane, preterm delivery
or a smaller infant (LBW infant). Bacteroides spp. are
known to release various protease enzymes which de-
grade different tissue components like collagen, proteo-
glycans, etc. Collagen is a major component of the amni-
otic membrane and plays a large role in the stress toler-
ance of the fetal membrane, thus protecting against the
occurrence of premature rupture of membrane. Bacter-
oides spp. have been observed to reduce the chorioam-
nion membrane strength in vitro due to its protease-re-
leasing property [15].

Periodontopathogens may also contribute to the de-
velopment of LBW infants, either by direct contamina-
tion of the fetoplacental unit, or their endotoxins like
LPS may infect the fetoplacental unit through bacteremia.
Katz et al. (2009) observed that gram negative periodon-
topathogens get localised in the placenta resulting in
chorioamnionitis, infected amniotic fluid or a fetal in-
flammatory response [16]. This has an adverse outcome
on the gestational age as well as fetal growth. The lipo-
polysaccharides released by the pathogens may also ini-
tiate an inflammatory response which evokes a mater-
nal as well as a fetal response, resulting in LBW of the
infant [6,8,17]. K. Hasegawa-Nakamura et al. (2011) iden-
tified gram negative periodontopathogens in the chori-
onic tissues of hospitalised high-risk pregnant women and
subsequently investigated that the LPS released from
these organisms provoke an inflammatory response [18].

A study conducted by Buduneli N. et al. (2005) show-
ed results of high levels of P. micros and C. rectus in
mothers delivering LBW infants [19]. A study from a
cohort of young minority women in New York, have
found that PLBW mothers had significantly higher levels
of T. forsythensis and C. rectus, although clinical perio-
dontal status revealed no significant differences between
the two groups [13]. It could be suggested that the possi-
ble relationship between periodontal disease and LBW,
reported previously, may probably be explained by com-
plex actions of different periodontal bacteria in the sub-
gingival plaque. It is also likely that more than the clini-
cal periodontal indices, it could be the prevalence of sub-
gingival pathogens which may increase the circulating
levels of cytokines or prostaglandins, in turn increasing
the risk for LBW.

In conclusion, the study revealed that the gram nega-
tive organisms, Bacteroides spp. and Fusobacterium spp.
were significantly associated with the low birth weight of
the infants, although there was not a significant differ-
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ence in the clinical periodontal status between the ex-
perimental groups and the controls. The difference in the
distribution of specific periodontal pathogens and their
effect on the fetoplacental unit to regulate the host im-
mune and inflammatory response in a pregnant mother
may give rise to decreased fetal weight. It could be pro-
posed that maternal periodontal infection may have a
contributory role in the risk of LBW.
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