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periodontitis and low birth weight:
a case—control study
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Abstract

Objective: To verify a possible association between periodontitis and low-birth-
weight babies.

Material and Methods: One hundred and fifty-one mothers were examined. The case
group included 76 mothers (mean age 25.6 years), whose babies at birth weighed
<2500 g and had a gestational age (GA) <37 weeks, while 75 mothers (mean age
24.4 years), whose babies were born with a weight of >2500g and with a GA>37
weeks, were the control group. Data from the mothers and the babies were collected
from the Hospital registration records and during an interview with the mother. The
periodontal examination included measurements of probing pocket depth (PPD) and
clinical attachment loss (CAL) in six sites from all existing teeth, except for third
molars. Mothers with periodontitis had at least four sites with PPD>4 and

CAL >3 mm, while healthy mothers had PPD <3 mm and CAL <1 mm.

Results: The median number of sites with PPD >4 and CAL >3 mm was eight in the
case group, and four in the control group. The significant associations with low birth
weight (LBW) babies were periodontitis (odds ratio (OR) = 3.48, 95% confidence
interval (CI): 1.17; 10.36), arterial hypertension (OR = 9.65, 95% CI: 2.22; 41.91),
haemorrhage during pregnancy (OR = 10.88, 95% CI: 1.95; 60.53), number of pre-

natal examinations (OR = 0.10, 95% CI: 0.02; 0.43) and genitourinary infection

(OR =3.21, 95% CI: 1.25; 8.20).

Conclusion: Periodontitis was considered a risk indicator for LBW in this sample,
similar to other risk factors already recognized by obstetricians.
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The weight of the fetus at birth is the
most important variable as far as the
survival, growth and healthy develop-
ment of a child is concerned. According
to the World Health Organization, LBW
is defined as being less than 2500 g and
is considered to be a public health
problem because of the consequent
higher infancy sickness and neonatal
mortality rates. A birth is considered
premature if the fetus is born after a
gestation period of under 37 weeks. In
cases of premature birth, the baby’s vital
organs are immature and incapable of
readily adapting to the start of life out-
side the uterus. As far as LBW, prema-
ture babies are concerned, risk factors
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which are known to medicine include
tobacco consumption (Peacock et al.
1995, Jarvis et al. 2000), alcoholism
(Peacock et al. 1995), use of illegal
drugs (Rotta & Cunha 2000), genitour-
inary infections (Heyborne et al. 1992),
arterial hypertension (Crombleholme
2000), haemorrhage during pregnancy,
gestational diabetes and the lack of pre-
natal care among others (Rezende &
Montenegro 1999). Nowadays, the num-
ber of days spent in hospital and the
costs of intensive neonatal therapy units
are high. This cost to society goes
beyond the financial cost because it
permeates the psycho-emotional situa-
tion of the families involved. There is

also the possibility of future abnormal-
ities during infancy. In developed coun-
tries, there has been a drop in the
mortality rate resulting from LBW pre-
mature births. However, the number of
premature births has not fallen (Challis
2001). It is estimated that 50% of LBW
premature births are idiopathic (Haram
et al. 2003). This fact in itself justifies
the need for further studies to identify
the causes and risk factors that lead to
this type of obstetric complication.
Obstetricians recognize that intra-
uterine infections act as a risk factor
for prematurity and LBW. In this case,
bacterial lipopolysaccharides (LPS) and
inflammatory chemical intermediates



(PGE2, TNF-« and IL-1§) can speed up
the physiological process of normal
birth. Periodontal infections have much
in common with genitourinary infec-
tions. In both these situations, the infec-
tion may be caused by Gram-negative
micro-organisms which release LPS.
The patient’s defense system reacts to
these antigens in a way that the blood
levels of inflammatory cytokines such as
PGE2, IL-1 § and TNF-« increase sig-
nificantly (Ebersole & Cappelli 2000).
High concentrations of these cytokines,
in pregnant women, are responsible for
the rupture of the uterine membranes
causing premature birth and growth
retardation (Romero et al. 1998).

Studies carried out with hamsters
(Collins et al. 1994a, b) and with humans
(Offenbacher et al. 1986, 1996, 1998a, b,
Damaré et al. 1997, Dasanayake 1998,
Mitchell-Lewis et al. 2001, Lopez et al.
2002, Radnai et al. 2004) showed evi-
dence of an association between perio-
dontitis and LBW, premature births in
countries such as Chile and United
States. However, studies carried out in
England (Davenport et al. 2002, Moore
et al. 2004) and Iceland (Holbrook et al.
2004) did not show such an association.
Thus, the aim of this study was to verify
if periodontitis was associated with
LBW births, in a sample of the Brazilian
population.

Materials and Methods
Patients

This case—control study involved 151
mothers consecutively examined who
gave birth to naturally delivered babies.
The case group consisted of 76 mothers
(mean age=125.6 years; SD=73
years) who had given birth to babies of
gestational age (GA) <37 weeks and
weight <2500g. The control group
included 75 mothers (mean age = 24.4
years; SD = 5.8 years) who had given
birth to babies of GA>37 weeks and
weight >2500g. Mothers of twins,
those who were under 15 years old and
HIV seropositive, were excluded from
the sample. The mothers did not receive
any systemic antibiotics during preg-
nancy. Some characteristics of the
mothers such as race, educational level,
occupation and marital status were
registered. For the babies, data concern-
ing the date of birth, type of birth, sex,
weight at birth, GA and size classifica-
tion (small for GA (SGA), adequate for
(AGA) and large for GA (LGA)) were
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registered. This study was approved by
the research ethics committees of the
Rio de Janeiro State University and the
Carmela Dutra Maternity Hospital. The
participants signed a highly explicative
authorization document of their own
free will. The study was carried out
over a period of 14 months at the
Carmela Dutra Maternity Hospital,
which is part of the public health service
network in the city of Rio de Janeiro,
Brazil. In this period, there were 6788
live births — an average of 484 births/
month or 16 births/day. Of this total,
541 babies (7.97%) were LBW and
premature.

Examiner

The same examiner collected the data of
all the mothers and babies, using a
structured interview and medical regis-
ters. Data concerning the periodontal
status of the mothers, such as the prob-
ing pocket depth (PPD) and clinical
attachment loss (CAL), were measured
using a PCP 11.5B periodontal probe
(Hu-Friedy, Chicago, IL, USA) and
were carried out up to 3 days after
giving birth. These examinations were
carried out in six sites on every tooth in
the mother’s mouth excluding the third
molars. A patient was considered to
have periodontitis if there were at least
four sites with PPD>4mm and
CAL >3 mm. Healthy mothers should
have PPD <3 mm and CAL <1 mm.

Statistical analysis

SPSS 11.0 software was used to apply
Xz, Fisher, Mann—Whitney and multiple
logistic regression tests to the data. The
risk factors included into the analyses
were smoking (yes or no), alcohol drink-
ing problems (yes or no), educational
level, diabetes mellitus (yes or no), geni-
tourinary infection during pregnancy,
including bacterial vaginosis (yes or
no), haemorrhage during pregnancy
(yes or no), arterial hypertension (yes or
no), race (white and non-white), marital
status (married and not married). In the
first statistical analysis, a 2 x 2 table was
set up for each independent variable in
order to find out if there was any statis-
tical association between periodontitis
and LBW births. A p-value of 0.05 was
decided on. In the second analysis, multi-
ple logistic regression analysis was used
to measure the effect of periodontitis on
LBW, controlling the effects of the
above-mentioned risk factors.
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Results

The median number and percentage of
sites with PPD >4 and CAL >3 mm was
8% and 5.6%, respectively, in the case
group. The corresponding numbers for
the control group were 4% and 2.5%,
respectively (Table 1). There was no
statistically significant difference in the
frequency of smokers and diabetics in
the case and control groups; however,
there was a significant higher number of
mothers with alcohol drinking problems
in the case group (Table 1). The mean
number of teeth examined in the case
and control groups was 25.2 (& 3.9) and
25.4 (£ 3.9), respectively.

The mean weight at birth was 1924
(£417)g in the case group and 3253
(£ 412) g in the control group. In the
sample studied, 16 babies weighed
under 1500 g and one of these weighed
only 980g. The mean GA in the case
group was 33.5 (£ 2.1) weeks and 39.1
(£ 1.3) weeks in the control group. In
the case group, 76.3% of the babies
were born with a GA of between 33
and 36 weeks, 17.1% with GA between
29 and 32 weeks and 6.6% with GA
below 28 weeks. That is, the majority of
the babies were born near to the mini-
mum of 37 weeks. There was a signifi-
cantly higher frequency of babies
considered SGA in the case group. All
the babies from the control group were
an AGA at birth (Table 2).

The adjusted odds ratio (OR) for the
presence of periodontitis was 3.48, simi-
lar to the adjusted OR for the presence
of genitourinary infection (3.21). Other
significant associations were arterial
hypertension, haemorrhage during preg-
nancy and the number of pre-natal
examinations. Race, smoking, alcohol
drinking problems, diabetes and educa-
tional level were not significant risk
indicators for this sample (Table 3).

Discussion

The results of the present study showed
that the adjusted OR for the association
between periodontitis and LBW was
3.48. This association was originally
suggested by Offenbacher et al. (1996)
and confirmed in further studies carried
out in the United States (Offenbacher
et al. 1998a,b), Chile (Lopez et al.
2002), Thailand (Dasanayake 1998)
and Hungary (Radnai et al. 2004), with
ORs varying between 3.5 and 7.9. On
the other hand, Davenport et al. (2002)
and Moore et al. (2004), in studies
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Table 1. Frequency of smokers, diabetics and patients with alcohol drinking problems, and
median (minimum and maximum) number and percentage of sites with probing pocket depth

(PPD) >4mm and clinical attachment loss (CAL)>3 mm in the case and control groups

Case group (n=176)

Control group (n =75)

Smokers

Diabetics

Alcohol

Number of sites with PPD >4mm
and CAL >3mm

Percentage of sites with PPD >4mm
and CAL >3mm

21% 19%
3.9% 1.3%
10.5% 1.3%

8 (0-98) 4 (0-113)

5.8 (0-60.5) 2.5 (0-67.2)

Table 2. Mean and standard deviation (SD) of birth weight (g) and number of gestational weeks,

in the case and control groups

Case group (n =76)

Control group (n =75)

Birth weight
Gestational weeks

1924 (£ 417)*
33.5 (£ 2.1)*

3253 (£ 412)
39.1 (£ 1.3)

*p<0.05.

Table 3. Multiple logistic regression analysis of the factors associated with low birth weight

Associated factors OR 95% CI Adjusted OR 95% CI
Periodontitis 2.17 1.03; 4.53 3.48* 1.17; 10.36
Genitourinary infection 2.77 1.43; 5.36 3.21% 1.25; 8.20
Race 1.41 0.74; 2.68 1.42 0.57; 3.58
Pre-natal location 0.39 0.07; 2.07 4.41 0.22; 89.08
Arterial hypertension 4.37 1.53; 12.52 9.65* 2.22; 4191
Hemorrhage during pregnancy 4.06 1.09; 15.20 10.88* 1.95; 60.53
Alcohol drinking problems 8.71 1.06; 71.43 116.33 0.000; 8.20
Number of pre-natal exams 0.15 0.05; 0.41 0.10* 0.02; 0.43
Diabetes 3.04 0.31; 29.92 1.34 0.07; 24.32
Education level 0.49 0.21; 1.13 1.85 0.72; 4.79
Smoking 1.16 0.52; 2.59 0.95 0.30; 3.03

*Statistically significant.
OR, odds ratio; CI, confidence interval.

carried out in England, and Holbrook et
al. (2004), in Iceland, did not show that
periodontitis was a risk factor for LBW,
premature babies. The difference in
these results may be explained by dif-
ferent definitions of periodontitis.
Offenbacher et al. (1996, 1998a) stated
that periodontitis corresponded to an
average attachment loss of >3 or
4mm. Lopez et al. (2002), similar to
our study, examined six sites in all the
teeth that were present in the dental arch
and considered those mothers who had
at least four sites with PPD >4 mm and
PAL >3 mm to be suffering from perio-
dontitis. Dasanayake et al. (1998) and
Davenport et al. (2002) used the Com-
munity Periodontal Index of Treatment
Needs (CPITN) to diagnose perio-
dontitis. Although, according to Papa-
panou (1996), the CPITN is not a
satisfactory method for evaluating the
prevalence of periodontitis, since it can
underestimate the true values, it must be
remembered that Davenport et al.

(2002) analysed a large sample. A pro-
spective study with also a large sample,
performed in London (Moore et al.
2004), examined two sites of all teeth
present. The authors made correlations
between pre-term birth and LBW with
different combinations of probing depth
and/or loss of attachment cut-off points,
and did not find association between
periodontal disease and pre-term birth
and LBW. In the present study, six sites
in all the teeth in the mouth were
analysed, which enabled us to have a
clearer idea of the prevalence of perio-
dontitis in the sample. The population
analysed was very homogeneous, their
ages were similar, the women were from
a low socio-economic background and
were treated by a hospital that is part of
the public health service of the city of
Rio de Janeiro. Analysis of the perio-
dontal disease in the mothers in the case
group and the control group showed
these patients had localized, chronic
periodontitis. In spite of this similarity

in the sample, there was a significantly
greater number of mothers who had
periodontitis in the case group. Another
possible explanation why Davenport et al.
(2002), Moore et al. (2004) and Hol-
brook et al. (2004) did not find perio-
dontitis to be a risk factor for the birth of
LBW, premature babies might be that
different populations may be subject to
different risk factors/indicators for the
development of a specific pathology.

In our study, genitourinary infection
was a risk indicator similar to that
observed for periodontitis. Genitourinary
infection is a widely accepted risk for
prematurity and LBW (Gomez et al
1997). In genital and/or urinary infec-
tions, LPS stimulate inflammation in
women, where the levels of PGE2 and
TNF-o0 increase at an inappropriate
moment during pregnancy, causing uter-
ine contractions and premature rupture of
the membranes. The physiopathological
mechanism by which periodontitis may
increase the risk of prematurity and LBW
could be similar. LPS from oral micro-
organisms have a retarding effect on fetal
growth rate in hamsters, as a consequence
of the increased levels of PGE2 and TNF-
o (Collins et al. 1994b). In humans,
Offenbach et al. (1996) observed that
the progress of periodontal destruction
was associated with an increase in the
PGE2 levels in the gingival fluid. The
levels of PGE2 in the gingival fluid was
significantly associated with the levels of
PGE2 in the amniotic fluid, which sug-
gests that the PGE2 levels in the gingival
fluid could give an indirect estimate of
the levels of PGE2 in the amniotic fluid
(Damaré et al. 1997).

There are various risk factors that are
related to LBW, premature babies.
These include: (1) fetal factors (multiple
gestation, erythroblastosis, non-immune
hydrops), (2) uterine factors (bicornuate
uterus, premature dilation), (3) placental
factors (low-lying placenta and prema-
ture detachment of the placenta) and (4)
maternal factors (pre-eclampsia, heart
disease, genitourinary infections, use of
drugs) (Cunningham et al. 1997). In the
population analysed, the greatest risk
indicators were related to the maternal
factors; these were the number of pre-
natal examinations, haemorrhage during
pregnancy and arterial hypertension.
Smoking was not found to be associated
with LBW babies in this population.
Lopez et al. (2002) also did not show
the habit of smoking tobacco to be a risk
factor. On the other hand, Davenport et al.
(2002) observed that the OR for smokers



was 2.15. These differences may indicate
that different populations are subject to
different risk factors/indicators associated
with specific pathologies.

The majority of babies in the case
group (90%) and the control group
(100%) had an AGA at birth. However,
there were eight babies in the case
group SGA. There are certain conditions
that have a negative effect on the fetus,
making it SGA, such as tobacco smok-
ing, or LGA, such as diabetes mellitus
(Ounsted et al. 1985). In our sample,
smoking was not found to be a significant
risk factor and only four mothers were
diabetic, three in the case group and one
in the control group. Seventy-four per-
cent of the babies in the case group were
born with a GA of between 33 and 36
weeks. In this case, in spite of the babies
in the case group being born prematurely,
the number of weeks that they were
premature was small. The average
weight of the babies in the case group
was 1924 ( 4= 420) g, whereas the corre-
sponding weight of the babies in the
control group was 3261 (£410)g.
According to Rezende & Montenegro
(1999), children born atraumatically,
with a weight of up to 1000 g, have a
90% survival rate. In the sample studied,
16 babies weighed under 1500 g and one
of these weighed only 980 g. This study
did not propose to study the survival of
these low weight children over time.
That would have been interesting,
because the survival rate of these chil-
dren could have been evaluated, as well
as the corresponding financial costs,
including the number of days for which
they were interned in a neonatal unit, the
medicine prescribed and the necessary
medical steps taken for the complete
recovery of these children.

In conclusion, there was an association
between the existence of periodontitis
and low-weight births along with other
cofactors such as number of pre-natal
examinations, maternal arterial hyperten-
sion, genitourinary infection and the pre-
sence of haemorrhage during pregnancy.
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Clinical Relevance

Periodontitis has been associated
with increased risk for the prema-
ture and low birth weight (LBW)
babies in many countries, such as
United States, Chile, Hungary and
Thailand. In England and Iceland,
this association was not confirmed.

Different criteria to diagnose perio-
dontitis may explain these results.
Our results showed that perio-
dontitis was a significant risk indi-
cator to LBW babies, as well as
other traditional risk factors, such as
arterial hypertension, haemorrhage

during pregnancy, number of pre-
natal examinations and genitourin-
ary infection. Studies in populations
with different geographical and eth-
nical characteristics may extend the
validity of the association between
periodontitis and LBW babies.
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