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ABSTRACT
Objective: To determine the association between maternal gingivitis and 
pregnancy outcome, including low birth weight (LBW) and preterm delivery.
This prospective study was conducted among 300 randomly selected pregnant 
women aged 20-34 years attending the antenatal clinic, University of Benin 
Teaching Hospital, Benin-City, Edo state. Data were collected by means of 
interviewer-administrated questionnaires, clinical examination using Gingival 
Bleeding Index and respondents' hospital records. The prevalence of gingival 
bleeding using Gingival Bleeding Index among the test group at 12 weeks was 
91(63.2%) while control group was 66 (43.1%) which was significant.  Prevalence 
of score 1 increased from 36.8% at 12weeks to 70.8% at 28 week; while score 2 
decreased from 54.9% at 12weeks to 27.1% at 28weeks. Similarly, score 3 
decreased from 8.3% at 12weeks to 2.1% at 28weeks which indicates a reduction 
in the number of women with spontaneous bleeding. The prevalence of gingival 
bleeding improved significantly from 91(63.2%) at 12weeks to 42(29.2%) at 
28weeks.
Test group with reduced gingival bleeding did not have low birth weight 
deliveries. The 18 low birth weight deliveries in the study were from the untreated 
mothers. However the same test group had 27 (79.4%) out of the 34 preterm 
deliveries recorded in the study. This was not statistically significant ( p > 0.05). 
There is some association between maternal gingivitis and pregnancy outcome. 
Further studies are necessary in the areas of microbiology, biochemistry of the 
subgingival flora and dietary analysis. 
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INTRODUCTION
Gingivitis is the inflammation of the 
various tissue components of the gingiva 
without destruction of the tooth 
supporting tissues. This is in response to 
the irritation of the gingival tissues by 
bacterial plaque. Good oral health is 
important across a person's life span. 

Pregnancy is a particularly important time 
to promote oral health and healthy 
behavior, including education about the 
prevention of gingivitis and other dental 

1
problems . During pregnancy, many 
changes take place in both systemic and 
local environments leading to a significant 
increase in the severity of gingivitis. It may 
remain contained (limited to the gingiva) 
and largely reversible on removal of the 

2plaque . On the other hand, an established 
gingivitis lesion may spread into the deeper 
tissues to become a destructive chronic 

2
periodontitis . Gingivitis is said to be more 

3
severe and exaggerated in pregnancy .  
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Where the mouth is clean gingivitis does 
not occur, but low-grade plaque can elicit 
severe inflammatory response during 

4
pregnancy .  Anaerobic bacteria colonize 
the depth of the gingival sulcus/pockets 
surrounding the teeth, leading to reversible 
damage to the gingival soft tissues or to 
irreversible damage to the underlying 
supporting tissues of the teeth in chronic 
periodontitis. The incidence of gingivitis in 
pregnancy has been reported to be between 

4, 5
30 and 100% . A multi-centre study in 
Thai reported an average of 98.4% 
prevalence of gingivitis among the 

5
pregnant women . It is believed that 
increasing levels of progesterone produce 
an increase in vascularity with alterations 
in the walls of the gingival vessels which 
make them more permeable. A marked 
increase in the numbers of Gram-negative 
anaerobes in the subgingiva have also been 
ascribed to pregnancy hormones with 
r e s u l t a n t  d i s s e m i n a t i o n  o f  
microorganisms, or chemical mediators via 
the blood that alter or trigger physiological 
processes such as the duration of 

6
gestation . 

7 Pregnancy is not a risk factor for gingivitis .  
However, the microbial composition of 
subgingival plaque changes during 
pregnancy, so the ratio of Gram-negative 
bacterial species to aerobic species 

nd
increases during the 2  trimester. The 
changes usually start about the third 
month of gestation and the severity of the 
inflammation gradually increases during 
pregnancy, with partial or complete 

9,10,11 resolution after parturition .  Gingivitis 
has also been reported to peak at 6 months' 
of gestation and then resolves slightly in 

10
the third trimester . These changes occur 
regardless of whether the outcome is a full 
term normal infant or not. The gingivae 
may become bright red, swollen, sensitive 
and bleed spontaneously. There is also an 

increase in gingival exudates and tooth 
mobility.

Low birth weight (LBW), defined as birth 
weight less than 2.5kg continues to be a 
significant public health issue in both 

11developed and developing countries . It 
can result from either preterm birth 
(delivery before 37 weeks of gestation) or 
intrauterine growth restriction or both. 
Birth weight is considered to be one of the 
most relevant biological determinants of 
new born survival in both developed and 

11
developing countries.  The importance of 
birth weight not only comes from its 
capacity to predict increased risk of death 
among infants born with LBW and or 
preterm births. It also reflects the mother's 
exposure to other risks factors such as 
unfavourable socioeconomic conditions, 
malnutrition and other systemic diseases, 

12including oral diseases.  Periodontal 
diseases have come under serious scrutiny 
of recent in the research community and 
various studies conducted have also come 
out with myriads of results with some 
s u g g e s t i n g  a s s o c i a t i o n  b e t w e e n  
periodontal diseases and pregnancy 

11 12
outcomes  and others claiming otherwise   
A study reported 81.5% to 83.6% incidence 

13of gingivitis in pregnant women , while a 
similar study carried out at the University 
of Alabama, Birmingham, United States of 

14 
America reported that gingivitis was the 
most common form of periodontitis in 
pregnant women. There are however very 
scanty data on such study in Nigeria. Most 
international and local studies have 
concentrated on the effect of periodontal 
disease on pregnancy outcome.  Another 
study carried out in India among women 
attending Mumbai government hospital 
found high prevalence of gingivitis which 
increased with age and decreased with 

15socio-economic income. , they however 
did not look into the pregnancy outcome of 
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their participants. A Chilean study found 
that periodontal therapy reduced preterm 
birth and low birth weight rates by 68%, 
and so concluded there was an association 
between maternal periodontal disease and 

16preterm delivery.  
        Though there are many literature and 
on-going studies on the effect of maternal 
periodontitis on pregnancy out-come such 
as preterm delivery and low birth weight; 
no published work yet in Nigeria. Also, 
most studies are on the effect of maternal 
periodontitis and not gingivitis and 
plaque-induced gingivitis which is the 
most common form of periodontal disease 
in pregnant women. This study may be an 
effective approach towards improving oral 
health of pregnant women with the 
potential to reduce adverse pregnancy 
outcomes.  
The objective of the study was to determine 
the association between maternal 
gingivitis and pregnancy outcome, 
including low birth weight (LBW) and 
preterm delivery.

MATERIALS AND METHODS
The study was conducted at the ante-natal 
clinic of the Department of Obstetrics and 
Gynaecology, as well as at the Periodontics' 
clinic of the University of Benin Teaching 
Hospital (UBTH), Benin-City, Edo State. 
University of Benin Teaching Hospital is 
the largest tertiary health centre in the state 
with 575 bed spaces. The hospital serves as 
a referral centre for Edo, Delta, Ondo and 
Kogi States with an estimated population of 
14 million. The study comprised of 
pregnant women within the age of 20 to 34 
years attending the antenatal clinic, for the 
duration of nine months from June 2010 to 
February 2011. This was a longitudinal 
study, using systematic random selection 
to choose participants for the study. The 
first subject (x) was randomly selected 

th
from the sampling frame and every k  

subject was selected. Therefore, if the first 
subject selected was x, next subjects were x 
+ k; x + 2k; x + 3k until the desired sample 
size of 300 was attained. The selected 
population was further divided into two 
equal groups (test and control groups).  
The test group had scaling and polishing 
done immediately they were recruited into 
the study while the control group had 
scaling and polishing after delivery. To 
determine which participant went into 

th
either of the group, alternate k  was chosen 
to arrive at a ratio of 1: 1. Inclusion criteria 

st
included; pregnant women within the 1  
trimester registering for antenatal care at 
the hospital, pregnant women in apparent 
good health without systemic conditions 
likely to affect intra-uterine growth, 
pregnant women between the ages of 20 to 
34 years, primigavid women, women with 
spontaneous vaginal delivery which was 
ascertained from labour ward delivery 
records, women with singleton delivery 
(which was also known from participants' 
case records of ultrasound report if any or 
from manual palpation) and all those who 
agreed to sign the consent form were 
selected. Any participant who did not have 
spontaneous vaginal delivery or had 
undetected multiple pregnancy deliveries 
were dropped from the study. Data were 
from closed ended structured interviewer 
administered questionnaires, patient 
records and clinical examination.  The 
questionnaires consisted of a series of 
questions which were asked to obtain data 
on demographics, socio-economic status, 
social life styles, past and present dental 
history, past and present medical history. 
Relevant Obstetric and Gynaecological 
status of respondents' data collection were 
from their case records and the antenatal 
clinic register. Prior to respondents' 
assessment, intra and inter calibration of 
the chosen index was done using Intra-
class Correlation Coefficient and Kappa 
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test of agreement respectively. Ninety-five 
percent agreement on the index was 
obtained for inter-examiners' reliability 
from the three investigators and ninety-
eight percent for intra-examiner's 
reliability. The gingival status of 
respondents was assessed using the 

13Gingival Bleeding Index  to assess the 
presence and degree of  gingival  
inflammation. Statistical significance was 
set at p < 0.05.

RESULTS
Out of the 300 women recruited, 288 (96%) 
subjects completed the study based on the 
set criteria and were thus analysed. Twelve 
of the subjects did not satisfy  the inclusion 
criteria, amongst whom 6 were lost to 
follow up. 

The age distribution of participants ranged 
from 20 to 34 years with the majority 
(48.3% ) of the participants within the age 
bracket of 25 to 29 years, with 29.5 ± 3.57 
years being the mean age for the study 
group. There was no observed statistical 
significance difference in their age 
distribution (p> 0.05) (Table1). The social 
habits revealed minimal (10.4%) use of 
alcohol among the participants with an 
observed statistical significance (p< 0.05). 
No smokers were recorded in the study, 
however 1(0.4%) participant did not 
respond to the question and therefore 
assumed to be a smoker. ( p > 0.05) was not 
significant for smoking of cigarette among 
participants.  (Table 2) 

The prevalence of gingival bleeding among 
the participants at 12 weeks was 91(63.2%) 
among the test group while control group 
was 66(43.1%), (scores 2 and 3 were added 
to arrive at these figures). The predominant 
score among the test group was 2 (bleeding 
on slight probing) while that of the control 
group 1(no bleeding on slight probing). 

There was stat ist ical  s ignif icant  
relationship (p < 0.05) between the groups. 

Table 3
The table shows that following treatment, 
the predominant score improved from 
score 2 at 12 weeks to score 1 at 28 weeks. 
Frequency of score 1 increased from 36.8% 
at 12weeks to 70.8% at 28 weeks while 
score 2 decreased from 54.9% at 12 weeks 
to 27.1% at 28 week. Similarly, score 3 
decreased from 8.3% at 12 weeks to 2.1% at 
28 weeks which indicates a reduction in 
the number of women with spontaneous 
bleeding. The prevalence of gingival 
bleeding improved significantly from 91 
(63.2%) at 12weeks to 42(29.2%) at 
28weeks, (scores 2 and 3 were added 
because gingival bleeding was recorded). 
There was an observed statistical 
significance (P < 0.05).Table 4 

Relating gingival bleeding of participants 
to the prevalence of the 34 preterm 
deliveries of the study showed that 
majority 27 (79.4%) of the preterm 
deliveries were from mothers in the test 
group and 17(50%) of them were mothers 
who recorded score 1. The control group 
followed a similar pattern in that mothers 
with better gingival bleeding index score1 
had higher numbers 5 (14.7%) of preterm 
deliveries out of the 7(20.6%) preterm 
deliveries recorded in this group.    
Mothers with score 3 did not record any 
preterm deliveries (p > 0.05). Table 5

Relating the prevalence of gingival 
bleeding among participants to their 
pregnancy outcome, the control group had 
all the 18 LBW deliveries. Eleven (61.1%) 
of these babies were from mothers with 
score 1 (mild gingival inflammation). 
However, the mothers with worse score 3 
(spontaneous bleeding) delivered only 
3(16.7%) of the LBW babies. 
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DISCUSSION
Many foetal and maternal factors have been 
implicated in the complications of 
pregnancy, child birth and neonatal 
survival.  These include maternal 
demographic characteristics, social habits, 
access to antenatal services, nutritional 
status, systemic conditions and oral health 
with special emphasis on periodontal 

15health .

The result of this study showed that the age 
of the participants ranged from 20 to 34 
years, with the mean age being 29.5 ± 3.5 
years. Majority (48.3%) were within the age 
bracket of 25 to 29 years. While this age 
range has been advocated to be the most 

18favourable for child birth , however, some 
literatures have associated this age in 
primigravdae with poor pregnancy 

19
outcome . The age range was comparable 

16
to the study by Lopez et al  whose study 
group age range was from 18 to 35 years. 

Social history showed that 30 (10.4%) of 
the participants consumed alcohol. This 
low alcohol consumption was similar to 
the Tanzanian study in which the women 

20reported 15% of alcohol use . The low 
alcohol use in this study can probably be 
accounted for by their cultural and 
religious back ground. This also eliminated 
this social habit a risk factor from this study 
group. Majority (99.6%) of the participants 
had no history of smoking, however a 
participant did not respond to the question 
and was therefore assumed to be a smoker. 
Smoking which is said to be a risk factor for 
poor pregnancy outcome will not affect this 
result since no participant reported 
smoking in the questionnaire

T h e  p a r t i c i p a n t s  i n  t h i s  s t u d y  
demonstrated various degrees of gingival 
inflammation, because there was no zero 
score based on Gingival Bleeding Index 

(GBI). This was similar to the study 
21

reported by Mokeem et al  and Loe and 
5Silness .  A high proportion of the subjects 

recorded gingival bleeding which is a sign 
of gingivitis. This was similar to other 
studies that claim that gingivitis is the most 
common form of periodontitis among 

14,15,23.
pregnant women   There was also a 
remarkable decrease in the prevalence of 
gingival bleeding in the pre-treatment and 
post-treatment periods among the test 
group, similar to some studies that reported 
improved oral health following periodontal 

22,23therapy . The prevalence of gingival 
bleeding of 29.1% found in the test group in 
this study was lower than that reported by 

16 6, 
Lopez and Lunardelli but was however 

24. 
higher than that reported by Vettore et al
The differences in the gingival bleeding 
could be due to the level of oral hygiene of 
the subjects in their studies. The plaque 
score in this study was 61.5% while that of 

16Lopez et al  was 83.8%. High plaque score 
is expected to result in gingival 
inflammation. The presence of gingival 
inflammation is highly associated with 
bleeding, more so in pregnancy where 
there is an exaggerated tissue reaction to 

10.
plaque due to the hormones in circulation
The prevalence rate of 12.3% for low birth 
weight recorded in this study was among 
the control group. This rate was 
inconsistent and lower than the prevalence 

25rate of 16.5% reported by WHO  for 
developing countries, and Asia; but within 
the prevalence rate of 5.8% to 28.3% for 
Nigeria. The test group that had 
periodontal therapy did not have low birth 
weight babies. This was similar to the 
Chilean study which reported 68% 
reduction rate of low birth weight 

16following periodontal therapy .  The 
prevalence of preterm deliveries for the 
entire study participants was 11.8%, with 
the test group having a higher prevalence 
than the control group. This prevalence 
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16
was higher than the finding of Lopez et al  

21
but similar to that of Mokeem et al . This 
similarity could be adduced to the fact that 
both studies were conducted in University 
Teaching Hospitals. Studies carried out on 

16Chilean women by Lopez et al  and that 
6

conducted by Lundardelli et al  on 
southern Brazilian women reported 
preterm prevalence rates of 4.7% and 7.1% 
respectively which were lower than that of 
this study. The gingival bleeding index 
assessment for maternal gingival bleeding 
showed that majority of the mothers with 
preterm deliveries recorded score 1(which 
is an indication of gingival inflammation 
without bleeding), while the poorer score 2 
(an indication of bleeding on slight 
probing) the mothers had fewer preterm 
babies.

Relating the gingival status of the 
participants to pregnancy outcome (low 
birth weight and preterm deliveries) has 
not demonstrated consistent relationship. 
The fact that the test group recorded a 
higher number of preterm deliveries may 
imply that the risk of having preterm birth 
is not only due to the possible presence of 
microbial plaque, but could be due to other 
factors such as immune protection factors, 
genetic factors, helminthiasis, nutritional 
status, and subclinical conditions. Some 
degree of immunosuppression occurs 
during pregnancy which minimizes the 

26risk of foetal rejection , this will also affect 
the systemic infection control. The 
reduced effect of periodontal treatment on 
the prevalence of preterm birth rate among 
the test group is in conformity with the 

27
findings of Stamilo et al .  They noted that 
the causation and treatment efficacy can be 
interrelated or they can function 
independently. Yet another explanation for 
the inconsistent findings is that 
periodontal treatment provided after the 
systemic inflammation is established may 

have come too late to reduce the risk of 
28

experiencing adverse birth outcome . A 
29

meta- analysis by Polyzos et al  concluded 
that the best effect of periodontal treatment 
was when preventive treatment is done 
rather than the treatment of an established 
or severe periodontal disease.
        In this study, post treatment 
periodontal assessment of the test group 
showed improved periodontal health but 
did not translate to a reduction in preterm 
deliveries.  This is similar to the findings of 

30
Michalowicz et al , that periodontal 
treatment improved periodontal health, 
but did not significantly alter the risk of 
preterm delivery. This can be explained in 

31line with the findings of Boggess et al  that 
the treatment of periodontal disease has 
not always been successful because total 
elimination of bacterial plaque is usually 
not possible and pregnancy itself poses an 
additional risk for periodontal disease 
onset and progression. Periodontal therapy 
consisting of twice scaling, polishing and 
oral hygiene instruction from base line to 
delivery proved ineffective in completely 
resolving gingival inflammation and 
preventing disease progression in these 
treated pregnant women. The greatest 
benefits from periodontal treatment is said 
to be when it is carried out among pregnant 
women with less periodontal disease at 
base line and no previous preterm 
deliveries. Prevention, which includes 
preconception and intraconception 
intervention is more efficacious than 
treatment of severe disease during 
pregnancy. This manifested in this study, 
where 29.1% of the treated group 
demonstrated disease progression shown 
by gingival bleeding, which is a marker of 
potential systemic infectious exposure and 
disease activity. The fact that disease 
activity might still have been present in the 
treated group could have contributed to the 
high prevalence of preterm births in this 
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group.
CONCLUSION
This study demonstrated a relationship 
between maternal gingivitis and pregnancy 
outcome, with the test group that was 
treated not recording any low birth weight 
deliveries. That the preterm deliveries 
were more among the treated mothers 
seems to contradict any link, but several 
studies have shown that scaling does not 
eliminate completely the presence of 
microbial agents which could have 
affected the results. Further studies will be 
required to ascertain the correct 
association in the areas of subgingival 
microbiology, gingival crevicular fluid 
biochemistry and genetics. The study has 
also demonstrated that it is safe to treat 
pregnant women since none of the women 
treat developed complications following 
treatment.          

Recommendation
We recommend the incorporation of 
routine dental care into all ante-natal care 
so as to reduce systemic effect of bacterial 
plaque and its attendant adverse 
pregnancy out-come.
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