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INTRODUCTION 

Preterm birth is defined by WHO as all the births complet

ed before 37 weeks of gestation or fewer than 259 days, 

since the first day of last menstrual cycle. Low birth 

weight infants are those that weigh less than 2500gm at 

the time of birth.1 This is of special interest for public 

health because these are major causes of neonatal 

mortality and ample long term morbidity such as 

intellectual, learning and visual disability. Maternal 

factors such as age, tobacco use, poor oral health, 

education level, socioeconomic status and BMI play an 

important role in preterm low birth weight babies.2 

Periodontal disease is a complex infectious disease 

caused by multiple micro-organisms like anaerobic, 

gram- negative and microaerophilic bacteria colonizing at 

sub gingival area.3 This results because of plaque 

deposition on the tooth and root surfaces. Dental plaque 

is nothing but the biofilm made up of periodontopathic 

microorganisms. These organisms trigger inflammatory 

mediators such as interlukin-1β, interlukin-6, 

prostaglandin E2, TNF-α.4 These inflammatory mediators 

act on hard and soft tissues and destroy the periodontal 

structures which support the tooth. 

Periodontitis activates inflammatory mediators which 

destroy the tooth supporting structures and releases 
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prostanoids and proteases which results either into uterine 

muscle contraction: premature labor or premature rupture 

of membrane.5 As there is high prevalence of preterm low 

birth weight deliveries in south Asian countries including 

India, the present study was aimed at elucidating the 

factors responsible for preterm low birth weight babies 

(PTLBW). Hence, this retrospective study was conducted 

to assess the relationship between preterm low weight 

newborns and maternal periodontal status, so as to 

provide basis for recommending oral health care in 

pregnant women.  

METHODS 

A total of 150 pregnant women within two days (48 

hours) postpartum were randomly selected for the study 
and examined. Patients were educated about the 
objectives of the study and an informed consent was 
obtained before enrolling them in the study. The study 
was conducted in primary health care centers, Karad after 
due approval of ethical committee from Krishna institute 
of medical sciences deemed university, Karad [Ref. No. 
KIMSDU/IEC/03/2015] the study was conducted during 
the period of December 2015 to June 2016. 

Pregnant women aged 18-37 years were included in the 
study. Women who had positive history of HIV, AIDS, 
and any systemic disorders affecting pregnancy outcome, 
bacterial vaginosis, alcohol and drug abuse were 
excluded from the study. A single calibrated examiner 
recorded all the periodontal parameters under supervision 
of a senior periodontist. The periodontal examination was 
carried out bed side of patient with help of a torch light 
for illumination with sterile instruments, as postpartum 
women were unable to visit dental clinic. 

The periodontal status was recorded using following 
parameters, oral hygiene index- simplified (OHI-S), 
modified gingival index (MGI), probing pocket depth 
(PPD), clinical attachment level (CAL). The oral hygiene 
index-simplified given by John C Green in 1964 was 
used to assess oral hygiene status. The oral hygiene status 
of entire mouth was graded according to OHI-S score. 
The grading were as follows: good: 0.1-1.2, fair: 1.3-3.0, 
poor: 3.1-6.6 

Modified gingival index (MGI) was measured using R.R. 

Lobene, T. Weather-ford, N.M. Ross, R.A. Lamm and L. 
Menaker modified gingival index, 1986. Modified 
gingival index for entire mouth was determined by 
dividing the total score by number of surfaces examined; 
score 0.1-1 was considered as mild gingivitis, score 1.1-2 
was considered as moderate gingivitis and score 2.1-3 
was considered as severe gingivitis.6 

The level of PPD and CAL were determined by using 
University of North Carolina -15 (UNC NC, Hu-Friedy, 
Roterandum, Netherland) probe. The probe was inserted 
along the vertical axis and walked around the tooth by 
using a standardized pressure on each tooth. Measure-
ments were recorded from all four surfaces of tooth. The 

probing pocket depth was measured from free gingival 
margin to base of gingival sulcus, while clinical 
attachment loss was recorded from cementoenamel 
junction (CEJ) to base of gingival sulcus.  

Apart from periodontal parameters, the general 
parameters such as, economical status and body mass 
index (BMI) were recorded.7 The BMI was calculated 
based on formula: body weight in kilograms divided by 
height in meters squared. 

The study participants were divided into two groups as 
gingivitis group and periodontitis group. Delivery data 
was obtained from their gynecological record which 
included, weight of newborn baby, gestational age (term 
of pregnancy), and type of delivery. 

Statistical analysis 

All the data collected was statistically analyzed using 
Statistical Package for Social Sciences (SPSS) software 
(version 19, IBM Corporation, Armonk, New York, 
USA). The results were expressed in means and 
percentage, p≤0.05 was considered significant. The 
significance of difference in means was tested by 
ANOVA test. Turkey’s test was used to explore the 
association between explanatory variables.  

RESULTS 

Out of 150 women, 17 (11.33%) women were less than 

20 years. Only 3 (2%) women were more than 35 years 
old. Maximum number of women i.e. 71 (47.33%) were 
in age group of 21-25years (Table 1). 

Table 1: Demographic table showing age group. 

Age group No. of patients Percentage (%) 

<20 17 11.33 

21-25 71 47.33 

26-30 48 31.33 

31-35 11 8 

>35 3 2 

Total 150 100 

The economic status of women showed that the 90 (60%) 

of the participants were in low income group (Table 2). 

Table 2: Demographic table showing economic status. 

Economic status No. of patients % 

≥36,997 19 12.67 

18,498-36,996 28 18.67 

13,874-18,497 13 8.67 

9,249-13,873 45 30 

5547-9248 27 18 

1866-5546 18 12 

≤1865 0 0 

Total 150 100 
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The education level of the women showed that most of 

them were not well educated and maximum of them had 

middle school certificate 62 (41.33%) and three (2%) 

women were illiterate (Table 3). 

Table 3: Demographic table showing education level. 

Education level No. of patients % 

Profession or honor’s 2 1.33 

Graduate or postgraduate 28 18.67 

Post high school diploma 29 19.33 

High school certificate 18 12 

Middle school certificate 62 41.33 

Primary school certificate 8 5.33 

Illiterate 3 2 

Total 150 100 

The periodontal status showed that out of 150 women, 83 

(55.3%) suffered from gingivitis and 67 (44.7%) suffered 

from periodontitis (Table 4). 

 

Table 4: Periodontal status of pregnant women. 

Periodontal 

disease severity 

No. of patients Percentage (%) 

Gingivitis 83 55.3 

Periodontitis 67 44.7 

The current table depicts a significant association 

between birth weight and term of pregnancy. The 98 

women (65%) gave birth to low birth weight babies. Out 

of these 98 women, 65 were preterm and 33 were full 

term. In our study, 110 women (73.33%) gave birth to 

preterm babies out of which 65 were low birth and 45 

were normal weight babies (p<0.05) (Table 5). Among 

women with middle school certificate 24 (16%) women 

delivered low birth weight babies while 43 (28.66%) 

women gave preterm birth.  

Education level and pregnancy outcome did not show any 

significant association (Table 6). 

Table 5: Association between birth weight and term of pregnancy. 

Birth weight Low birth weight (%) Normal birth weight (%) Total (%) P value 

Preterm 65 (43.33) 45 (30) 110 (73.33) 

0.011* Fullterm 33 (22) 7 (4.66) 40 (28.66) 

Total 98 (65.33) 52 (34.66) 150 (100) 

*P-value <0.05 was considered statistically significant. 

Table 6: Association of education level with birth weight and gestational age. 

Education Illiterate Primary 
Middle 

school 

High 

school 

Post-high 

school 

UG or 

PG 
Profession P value 

Birth weight 
       χ2=8.53, 

p=0.20 
Normal birth weight - 5 38 12 20 21 2 

Low birth weight 3 3 24 6 9 7 - 

Gestational age 
       χ2=3.31, 

p=0.77 
Preterm 3 6 43 12 23 21 2 

Fullterm - 2 19 6 6 7 - 

*P-value ≤0.05 was considered statistically significant. 

 

Out of 150 women, 27 (18%) of them were found to be 

underweight out of which 16 (10.66%)women delivered 

low birth weight babies and 11 delivered normal weight 

babies. Out of these 27 underweight women, 25 (16.66%) 

delivered preterm baby and 2 delivered full term babies. 

BMI was found to be in significant association (p=0.01) 

with birth weight while gestational age did not show 

significant association (Table 7). 

A significant association was found between birth weight 

and economic status while no significant association is 

found between gestational age and economic status 

(Table 8). 

Periodontitis was observed in 67 (44.66%) women out of 

which, 30 (44.77%) delivered low birth weight babies 

and 37 (55.22%) delivered normal weight babies.  

Out of 67 women who suffered from periodontitis, 56 

(83.58%) delivered preterm babies while 11 (16.41%) 

delivered full term babies. A significant association was 

found between periodontal disease severity, birth weight 

and gestational age (Table 9). 
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Table 7: Association of BMI with birth weight and gestational age. 

BMI Underweight Normal Overweight Obese Morbidly obese P value 

Birth weight 
     

χ2=14.57, p=0.01* Normal birth weight 11 57 24 6 - 

Low birth weight 16 26 6 3 1 

Gestational age 
     

χ2=7.98, p=0.16 Preterm 25 55 22 7 1 

Fullterm 2 28 8 2 - 

*P-value ≤0.05 was considered statistically significant. 

 

Table 8: Association of economic status with birth weight and gestational age. 

 

Economic status ≤1865 
1866-

5546 

5547-

9248 

9,249-

13,873 

13,874-

18,497 

18,498-

36,996 
≥36,997 P value 

Birth weight 
       

 p=0.014* Normal birth weight 0 7 14 33 8 24 12 

Low birth weight 0 11 13 12 5 4 7 

Gestational age 
       

p=0.098 Preterm 0 13 24 30 9 17 17 

Fullterm 0 5 3 15 4 11 2 

*P-value ≤0.05 was considered statistically significant. 

Table 9: Association of periodontal disease severity with birth weight and gestational age. 

Periodontal disease severity Gingivitis Periodontitis P-value 

Birth weight 
  

χ2=5.46, p=0.02* Normal birth weight 61 37 

Low birth weight 22 30 

Gestational age 
  

χ2=6.5, p=0.01* Preterm 54 56 

Fullterm 29 11 

*P-value <0.05 was considered statistically significant. 

 

DISCUSSION 

One of the important health problems worldwide today is 

preterm and low birth weight babies, as these factors are 

common causes of neonatal morbidity and mortality. 

Numerous factors have been associated with PTLBW 

babies. Age, tobacco chewing, education level, economic 

status, poor oral health and nutritional status are leading 

factors to be considered.2 Despite the efforts taken by 

WHO and UNICEF the rate of PTLBW has not reduced. 

Thus, some more factors can be related to PTLBW which 

are yet to be explored.  

The incidence of PTLBW babies in current study was 

found to be 43.33%.The results shows higher rate than 

those published by UNICEF, who mentioned that 

prevalence of low birth weight babies is 30% in south 

Asian countries.8 Use of smokeless tobacco in the form of 

mishri is higher in this region which could have led to 

deficit birth weight and gestational age.9 Women with 

low BMI, lack of antenatal visits and poor nutritional 

determinants can also lead to PTLBW babies.10 

Noack et al reported that, as the age of pregnant women 

increased the risk of PTLBW increased (mean 27.8±5.3 

years).11 This is found to be contrary to our results, where 

majority (47.33%) of women were middle aged women 

(21-25 years). This may be because of tendency of Indian 

society to marry girls at younger age. 

The educational status recorded in our study revealed that 

majority of women had middle school certificate 

(41.33%). In our study, no significant association was 

found between level of education, preterm and low birth 

weight babies. These results are similar to Lohana et al 

and Lopez et al who stated that there is no significant 

relation between education level and PTLBW babies.3,12 

The results are contradictory to those stated by Radnai et 

al and Davenport et al who reported that both maternal 

and paternal education influence, the birth weight of 

babies.13,14 

The current study demonstrates that with decrease in 

BMI, there was an increase in prevalence of PTLBW 

babies, this was due to babies nutritional status was 

hampered due to mother’s inadequate nutritional 
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determinants and lack of antenatal care. In current study, 

the relationship of BMI to PTLBW babies was 

statistically significant. The results are similar to the 

findings reported by Buduneli et al and Lohana et al who 

reported that mothers who delivered PTLBW babies 

gained significantly less weight during the pregnancy.12,15 

The above results are contradictory to those reported by 

Romero et al who stated that BMI does not have 

significant relation to PTLBW.16 The contradictory 

results of present study to Romero et al may be due to the 

difference in the population of study subjects.  

Current results show a significant association between 

economical status and birth weight. The results are in 

accordance to study conducted by Kramer and Kaunas 

who found that poor economic conditions lead to low 

birth weight babies.17,18 Contrary to Secher et al in 

Malaysian case- control population who reported that 

lower economical income is not a risk factor for low birth 

weight babies.19 

The study by Offenbacher et al and Hunter et al 

colleagues suggested that maternal periodontal disease 

could lead to a seven fold increased risk of delivery of a 

PTLBW babies.20,21 Women who have low birth weight 

babies as a consequence of either premature rupture of 

membrane or preterm labour tend to have increased 

severity of periodontal disease than mothers with normal 

birth weight infants.21 According to present study, 

periodontal disease was found to be significantly 

associated with PTLBW.  

Among women in periodontitis group, 44.77% delivered 

low birth weight babies and 55.22% delivered preterm. 

These results are in accordance with study conducted by 

Mokeem, Siqueira et al, Rajapakse, Toygar et al, Agueda 

et al who concluded that periodontal disease was rife in 

mother’s who delivered PTLBW babies than in mothers 

who delivered full term normal weight infants.22-26 Direct 

or indirect effect of inflammatory mediators of 

periodontal disease on the developing foetus could 

manipulate pregnancy outcome.  

The results were contradictory to Noack et al, Moore et 

al, Nabet et al, Vettore et al, Bassaniet al who stated that 

periodontitis was not a detectable risk factor for PTLBW 

babies.11,27-30 The difference in the results could be 

because of difference in characteristics and race of the 

study population. 

In the current study, prevalence of PTLBW was 43.33%, 

which is higher than national average of Indian 

population (23%).31 This high prevalence of PTLBW in 

this study area could be reflection of poor maternal health 

conditions, age, tobacco chewing, education level, 

economic status, poor oral health, nutritional status and 

inadequate health care services in rural areas. Our 

findings collectively suggest that, periodontitis is an 

independent risk factor for PTLBW. 
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