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Purpose: Low birth weight (LBW) is one of the major public health problems in India. Hence, 
there is a need to identify risk factors that, when modified, will reduce the burden of un-
healthy children on the healthcare system. The objective of this study was to determine 
whether periodontitis among mothers in the rural population of India is a risk factor for 
LBW babies.
Methods: A hospital-based case control study was conducted among 340 postpartum 
mothers. The cases consisted of 170 women who had given birth to babies weighing <2,500 
g, while the control group consisted of 170 women who had given birth to babies weighing 
≥2,500 g. Details of the mothers were taken from the hospital records and through a per-
sonal interview, and a full-mouth periodontal examination was performed postpartum, 
which included probing depth, clinical attachment level, and bleeding on probing on six 
sites per tooth.
Results: LBW cases had a significantly worse periodontal status than the controls, having an 
odds ratio (OR) of 2.94 (P=0.01). The multivariate logistic regression model demonstrated 
that periodontal disease is a significant independent risk factor with an adjusted odds ratio 
(aOR) of 2.85 for the LBW group (95% confidence interval [CI], 1.62–5.5). Other factors 
showing significant associations with LBW were pre-eclampsia (aOR, 4.49; 95% CI, 1.4–14.7), 
preterm labor (aOR, 5.5; 95% CI, 3.2–9.9), and vaginal type of delivery (aOR, 2.74; 95% CI, 
1.4–5.2).
Conclusions: Periodontitis represents a strong, independent, and clinically significant risk 
factor for LBW. Periodontal therapy should form a part of the antenatal preventive care 
among rural women in India.
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INTRODUCTION

Over three-fifths of the 2.3 million child deaths in India in 2005 were caused by seven 
conditions: pneumonia, diarrheal diseases, neonatal infections, birth asphyxia, birth trauma, 
prematurity, and low birth weight (LBW) [1]. LBW remains the leading cause of morbidity 
and mortality among newborns despite the advances in obstetrical prevention, diagnostics, 
and therapy [2]. The World Health Organization (WHO 2005) defined LBW as a birth weight 
of less than 2,500 g [3]. LBW leads to long-term neurological complications, respiratory 
problems, congenital anomalies, and behavioral problems [4].
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Multiple factors have been associated with LBW. Some of these 
known risk factors in mothers for LBW include young and old ma-
ternal age, low prepregnancy weight, obesity, multiple gestations, 
anemia, gestational diabetes, genitourinary tract infections, arterial 
hypertension, illicit drug use, cigarette smoking, low socioeconomic 
status (SES), inadequate prenatal care, short stature, excessive alco-
hol consumption, and previous preterm delivery [5]. Yet, very few 
of these factors have underlying biological or social mechanisms 
explaining the link. Young mothers have a less mature reproductive 
system, while older women have an anatomically and biologically 
aged organ system. History of preterm delivery is a strong predic-
tive marker for future preterm labor leading to LBW due to inade-
quate growth of the gestational structures. Infections and diabetes 
lead to a state of increased systemic inflammation. However, a sig-
nificant proportion of LBW is of unknown etiology [6]. It has been 
postulated that distant infections like periodontal diseases may be 
associated with LBW through similar mechanisms as other maternal 
infections [7]. Periodontal disease shares many common risk factors 
with LBW, such as age, smoking, low socioeconomic level, and sys-
temic health status [8]. Periodontitis is an infectious disease caused 
by predominantly gram-negative, anaerobic, and microaerophilic 
bacteria that colonize in the subgingival area and cause local and 
systemic elevations of proinflammatory prostaglandins and cyto-
kines [6]. Maternal periodontal infection has been proposed to in-
fluence LBW delivery through mechanisms involving inflammatory 
mediators or direct bacterial assault on the amnion leading to pre-
term labor and premature rupture of membranes [6-8].

Researchers have been interested in the potential causal associa-
tion between the presence or progression of maternal periodontal 
disease and several pregnancy outcomes for almost 20 years [9]. 
This hypothesis is consistent with other medical literature suggest-
ing that the inflammatory process in the fetal/placental unit and/
or an elevated systemic inflammation may impact pregnancy out-
comes [9]. A meta-analysis of case control studies showed a signifi-
cant association between LBW and periodontal disease having an 
OR of 1.82 [10]. Recently, a case control study among the Iranian 
population found periodontal disease to be a risk factor for LBW 
[11]. Several authors found significant associations with LBW ba-
bies and periodontitis having an OR ranging from 1.67 to 3.48 [12-
14]. This finding over the years has been confirmed in several stud-
ies conducted in various populations [15,16]. However, a few stud-
ies failed to show such an association [17-19]. Despite the efforts 
of many publications, case control studies, cohort studies, cross-
sectional studies, and systematic reviews, no definite conclusion 
has emerged on the existence or relevance of such an association 
[20]. This has been mainly due to the variation in the population 
assessed, the presence of a range of potential confounding factors, 
and the variation in the definition of periodontitis across studies 
[9,20]. Further use of the composite outcome preterm low birth 
weight (PTLBW) is not encouraged, preterm birth (PTB) and LBW 
are independent adverse pregnancy outcomes and should be stud-
ied separately [20].

India is home to nearly 40% of all LBW babies in the developing 
world. Estimates based on the data available from studies based on 
institutional deliveries and small communities suggest that nearly 
one-third of all Indian infants weigh less than 2.5 kg at birth [21]. 
In spite of ongoing efforts to reduce LBW, the incidence remained 
roughly constant between 1984 and 2007 [21]. Rajnandgaon, an 
agrarian district of Chhattisgarh in central India, recorded one of 
the highest infant mortality rates (IMRs). The United Nations De-
velopment Program reported that Rajnandgaon district has a high 
IMR of 112/1,000/year compared to the national average of 
61/1,000/year [22]. Prevention of LBW is a critical healthcare prior-
ity in this population for medical, social, and economic reasons.

Infant mortality is high in the rural parts of India and could be 
attributed to the lack of facilities to handle preterm and low 
weight newborns. The knowledge about the relevant risk factors 
will help increase awareness among the mothers as well as the 
doctors and health workers attending to them. The link between 
maternal periodontitis and LBW is a gray area, and whether LBW 
has a causal relationship with periodontitis or is a surrogate for 
another maternal factor remains unclear. If an association between 
periodontitis and LBW is present, this will be an important finding 
as periodontitis is a modifiable risk factor and can effectively be 
prevented and controlled at a population level. Therefore the ob-
jective of this study was to determine whether periodontitis among 
18- to 35-year-old mothers is a risk factor for LBW babies in the 
rural population of Rajnandgaon.

MATERIALS AND METHODS

This was a retrospective, hospital-based case control (with a 1:1 
ratio) study that involved postpartum mothers. Postpartum moth-
ers were selected from Department of Obstetrics and Gynecology, 
Government District Hospital, Rajnandgaon, Chhattisgarh, from 
March 2011 to July 2012. This hospital offers free tertiary health-
care for a primarily rural population of more than 200,000 individ-
uals. This study was conducted only after getting approval from 
the Institutional Ethics Committee (CDEC/22/2010/12/LW). A pilot 
study was conducted in the month of February 2010 to check the 
feasibility of the study and to pretest the study questionnaire. In-
formed consent was obtained from all the mothers.

Study population
Three hundred and forty postpartum primiparous mothers were 

selected for this study. Cases and controls consisted of 170 moth-
ers in each group. Cases were defined according to the WHO defi-
nition of LBW and consisted of women who had given birth to ba-
bies weighing <2,500 g, and the controls were mothers who had 
given birth to normal birth weight (NBW) babies, that is, babies 
weighing ≥2,500 g.

The inclusion criteria for the mothers were that they belong to 
the age group of 18–35 years, be primiparous mothers, have a sin-
gleton pregnancy, belong to the rural population of the Rajnandg-
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aon district, and have at least 20 teeth. The exclusion criteria were 
as follows: multiple pregnancies; human immunodeficiency virus 
seropositive mothers; mothers with a systemic disease such as car-
diovascular disease, hepatic insufficiency, glomerulonephritis, hy-
perthyroidism, or epilepsy; placental or uterine abnormalities; still-
born babies; and mothers who received systemic antibiotics during 
pregnancy and had undergone periodontal therapy during preg-
nancy.

Sample size calculation
The sample size was calculated on the basis of the following as-

sumption that the prevalence of periodontitis in 18- to 35-year-
old females in the rural population of India is 6% [23], having an 
expected OR of 3 [12], a power value of 80%, and a type-1 error 
rate of 5%. The sample size was 170 subjects each for the case and 
the control groups (EpiInfo ver. 6, Centers for Disease Control and 
Prevention, Atlanta, GA, USA). Therefore, a total of 340 postpar-
tum women were selected after delivery.

Data collection
The data were collected 2 days per week on a regular basis at the 

Rajnandgaon District Hospital. The cases were selected as the 
mother of the first LBW baby delivered on the day of the examina-
tion, and the next consecutive subject who delivered a NBW baby 
became the control. All the data were collected within 48 hours of 
delivery, and the same number of cases and controls were exam-
ined in each visit. The data from the mothers were collected by an 
interview schedule and a clinical examination form. All mothers 
who did not fulfill the inclusion criteria or did not give consent 
were excluded from this study.

The interview was conducted by a single person (P.S.J.) by using a 
structured questionnaire and other information was obtained from 
the medical records of the parturient. The mothers were inter-
viewed in their hospital beds. The questionnaire form included in-
formation regarding personal details, household information, de-
mographic data, behavioral habits, medical history, and obstetric 
history. Personal details included variables such as age, place of res-
idence, and religion/caste. In the part on household information, 
details regarding marriage duration, consanguinity, type of housing, 
water supply, and SES were recorded. Demographic data included 
data on maternal schooling, maternal employment status over the 
last 9 months, and family income over the last month (calculated 
by summing the incomes of all the members of the household). The 
poverty threshold was measured for each mother’s family by calcu-
lating the scores ranging from 0 to 4 with 13 parameters including 
landholding, type of house, clothing, food security, sanitation, con-
sumer durables, literacy status, labor force, means of livelihood, 
status of children, type of indebtedness, and reasons for migration. 
Families with 17 points or less out of a maximum of 52 were classi-
fied to be below the poverty line (BPL) as defined by the Govern-
ment of India. The other details that were recorded were dietary 
habits, brushing aids, duration of brushing, vigorous or strenuous 

activity during the last 3 months of pregnancy, alcohol consump-
tion, and illegal drugs and tobacco use during pregnancy. In the 
section on obstetric history, the details recorded were the number 
of ante-natal consultations (ANC), last menses period, maternal 
general health during pregnancy, and any morbidity during preg-
nancy like hypertension, anemia, diabetes, infections during preg-
nancy (including genitourinary tract infections), pre-eclampsia, in-
competent cervix, abruption placentae, intrauterine growth retar-
dation, vaginal bleeding, clotting disorder, Rh factor isoimmunity, 
and their treatment. 

PTB was also recorded and defined as spontaneous delivery in 
less than 37 completed weeks of gestation, followed by spontane-
ous labor or spontaneous rupture of the membranes. The gesta-
tional age was estimated on the basis of the last menstrual period, 
ultrasound scan (if present), and postnatal examination of a child. 
Gestation age was further categorized into very preterm delivery 
(22–31 weeks), moderate preterm delivery (32–33 weeks), and mild 
preterm (34–36 weeks); a mother delivering after 37 weeks was 
considered full term [24].

The following variables were recorded from the medical records: 
height, weight, body mass index (kg/m2; calculated using the height 
and weight values), blood pressure, hemoglobin, and blood group. 
If a patient had a systolic blood pressure of more than 140 mmHg, 
she was classified as having arterial hypertension. Anemia was 
marked as present for patients who had a hemoglobin level of ≤9 
g. The data regarding the baby’s weight and date of birth and type 
of delivery (vaginal or caesarean) were also taken from the hospital 
records. Birth weight was further categorized into LBW (≤2,499 g), 
very LBW (≤1,500 g), and extremely LBW (≤1,000 g) [3].

Periodontal examination
An intraoral examination was carried out in the maternity ward 

with the subject lying flat on her bed, head to the foot end of the 
bed in order to facilitate a reproducible examination position for 
the clinician. The clinical periodontal recordings in each woman in-
cluded bleeding on probing (BOP), measurement of probing depth 
(PD), and clinical attachment level (CAL). PD was measured from 
the free gingival margin to the bottom of the gingival sulcus/peri-
odontal pocket using a UNC 15 periodontal probe (Hu Friedy, Chi-
cago, IL, USA). CAL was measured from the cement enamel junc-
tion to the base of the gingival sulcus/pocket. Distance was round-
ed down to the nearest whole millimeter for both the measures. A 
subject was identified as having periodontitis according to the 
WHO definition of periodontitis: pocket PD of ≥4 mm in at least 
one site. For analytical purposes, periodontitis severity and extent 
was coded as follows [25]: mild: presenting in at least three sites, in 
different teeth, with an attachment loss of ≥3 mm, but not three 
or more sites with an attachment loss of ≥5 mm; moderate: pre-
senting in at least three sites, in different teeth, with an attach-
ment loss of ≥5 mm, but not three sites with an attachment loss 
of ≥7 mm; severe: presenting in at least three sites, in different 
teeth, with an attachment loss of ≥7 mm. BOP was also recorded 
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as present or absent and was determined positive if it occurred 
within 15 seconds of probing.

Examiner
The interview was conducted by a trained interviewer (P.S.J.) who 

collected the data from the mothers and babies, using a structured 
interview and medical registers. Two trained periodontists (S.N. and 
R.P.P.) performed the clinical examination and were blinded to the 
obstetric data and medical history. Calibration sessions to measure 
the agreement between the examiners were conducted, and intra- 
and interexaminer reliability was recorded until a satisfactory 
agreement was reached. The reproducibility expressed as a propor-
tion of the agreement between clinical scores was 91% and 88% 
for the PD and the attachment level, respectively. 

Statistical analysis
The statistical analysis was performed using SPSS ver. 16.0 (SPSS 

Inc., Chicago, IL, USA). The distribution of maternal socio-demo-
graphic characteristics and medical and reproductive histories ac-
cording to LBW and NBW was examined by means of a chi-square 
test. In cells with low expected frequency, a Fisher exact test was 
used. An unpaired t-test with mean and standard deviation was 
conducted for the weight of the babies from the cases and the 
control. The risk factors included in the analyses were consanguini-
ty (yes or no), use of smokeless tobacco (yes or no), number of an-
tenatal checkups, intake of calcium and iron supplement, pre-ec-
lampsia (present or absent), gestational diabetes (present or absent), 
anemia (present or absent), hypertension (present or absent), SES, 
gestational age, type of delivery (vaginal or caesarean), presence of 
complications during parturition, and periodontitis. In the first sta-
tistical analysis, a 2×2 table was set up for each independent vari-
able in order to find out if there was any statistical association be-
tween periodontitis and LBW births. In the second analysis, a multi-
ple logistic regression analysis was used to measure the effect of 
periodontitis on LBW, controlling the effects of the abovemen-
tioned risk factors. The unadjusted odds ratio (OR) and the adjusted 
odds ratio (aOR) were calculated with 95% confidence intervals. 
Statistical significance was considered at a 5% level.

RESULTS

The following are the results based on 340 inpatient postpartum 
mothers from the Government District Hospital, Rajnandgaon. 
None of the participants had been exposed to oral health educa-
tion or periodontal therapy before the study.

Demographic and behavioral characteristics
To ensure the homogeneity in the population, the cases and the 

controls were compared for all the associated factors. While the 
cases and the controls had a similar age range, significant differ-
ences were seen in religion (P<0.05), aids used for brushing (P< 
0.05), and pre-eclampsia (P<0.05). There was no patient in either 

group who was a smoker, consumed alcohol, and used abusive 
drugs or exercised strenuously; therefore, none of these variables 
were included for the analysis (Tables 1 and 2).

Delivery characteristics and birth weight distribution 
The case group had more mothers having PTBs than the control 

group, and the difference was significant (P<0.0001). Preterm la-
bor was present in 48.2% of the cases as compared to 14.1% of 
the controls, and the difference was highly significant (P<0.001). 
54.7% mothers in the case group and 31.8% of the mothers in the 
control group had normal parturition, while other mothers deliv-
ered through a caesarean section. The difference was highly signif-
icant (P<0.0001). 35% and 44.1% of the mothers in the case and 
the control groups, respectively, experienced complications during 
delivery. The mean weight at birth was 1,999 (±303) g in the case 
group and 2,785 (±412) g in the control group (Table 3).

Distribution of periodontitis 
Among the cases, the frequency of periodontal disease was 

52.9%, whereas among the controls, it was 27.6%; the difference 
was statistically significant (P<0.001). 5.3% patients had severe 
periodontitis in cases, whereas none in controls. 8.8% patients in 
cases and 4.1% patients in controls had moderate periodontitis, 
and mild periodontitis was seen in 38.8% in cases and 23.5% in 
controls (Table 4).

Multivariate logistic regression model—adjusting for the 
known risk factors

Factors that were statistically significant or near significant in 
the univariate analysis—namely, consanguinity, use of smokeless 
tobacco, number of ANCs, calcium and iron supplement intake, 
pre-eclampsia, gestational age, type of delivery, complications, hy-
pertension, anemia, SES, and periodontitis—were included in the 
model. Among these, factors that were likely to pose an increased 
risk for LBW were pre-eclampsia (OR, 3.64; 95% CI, 1.5–8.7; aOR, 
4.49; 95% CI, 1.4–14.7; P=0.01), type of delivery (OR, 2.60; 95% 
CI, 1.7–4.0; aOR, 2.74; 95% CI, 1.4–5.2; P=0.002), and periodonti-
tis (OR, 2.94; 95% CI, 1.9–4.6; aOR, 2.80; P=0.001). Consanguinity, 
use of smokeless tobacco, number of ANCs, calcium and iron in-
take, anemia, SES, and arterial hypertension were not significant 
risk factors for this sample. In the crude association analysis, the 
chance that the child might present LBW was approximately three 
times as large among mothers with periodontitis (crude OR, 2.94; 
95% CI, 1.9–4.6); periodontitis remained a significant risk factor 
with an adjusted OR of 2.80 (Table 5). 

DISCUSSION

In this study, we tried to determine whether periodontitis was a 
risk factor for LBW babies while distinguishing between the other 
main causes of LBW. The relation between periodontal disease and 
pregnancy has been under investigation for over a decade, but the 
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quest is still inconclusive [9,10,20]. The population selected was 
unique as it represented the most underserved population with a 
very high IMR. Previous studies have considered a variety of out-

comes, such as PTB, LBW (<2,500 g), or preterm LBW as a compos-
ite outcome in their quest for finding the relationship with peri-
odontitis. In this study, the LBW of infants was assessed instead of 
using a composite outcome.

In our study, postpartum indigenous mothers with a low socio-
economic status were selected from the Government District Hos-
pital, Rajnandgaon (Chhattisgarh). The women were enrolled im-
mediately after delivery, and none of them had visited a dentist 
during their pregnancy. A homogenous indigenous population, liv-
ing in a rural area with an almost equal accessibility to health ser-
vices, renders this study reliable when it comes to sample recruit-
ment. All the potential confounding factors, which were the char-

Table 1. Sociodemographic characteristics of the cases and controls in a 
study on the association between maternal periodontal disease and low birth 
weight, in Rajnandgaon (n=340).

Variable Case Control χ2 value P-value

Age (year) 5.13 0.07

   18–20 51 (30.00) 40 (23.53)

   21–30 109 (64.12) 126 (74.12)

   31–35 10 (5.88) 4 (2.35)

   Mean±SD 23.40±3.92 24.08±7.66

Religion 6.81 0.03a)

   Hindu 164 (96.47) 160 (94.11)

   Others 6 (3.53) 10 (5.88)

Consanguinity 0.37b)

   Present 4 (2.35) 8 (4.70)

   Absent 166 (97.64) 162 (95.29)

Type of housing 1.77 0.41

   Pucca house 10 (5.88) 16 (9.41)

   Kutcha house 146 (85.88) 143 (84.11)

   Semi-Pucca house 14 (8.23) 11 (6.47)

Below poverty line 0.387 0.54

   Yes 95 (55.88) 99 (58.23)

   No 75 (44.12) 71 (41.76)

No. of household
   members

0.05 0.97

   1–5 94 (55.29) 96 (56.47)

   6–10 68 (40.00) 66 (38.82)

   11–15 8 (4.71) 8 (4.71)

Education level 8.67 0.05

   Primary 51 (30.00) 46 (27.06)

   Secondary 85 (50.00) 77 (45.29)

   Higher secondary+ 17 (10.00) 32 (18.83)

   Illiterate 17 (10.00) 15 (8.82)

Employment status 0.61 0.43

   Working 129 (75.88) 135 (79.41)

   Housewife 41 (24.11) 35 (20.58)

Family income status
   (USD)

0.00 1.00

   0–75 165 (97.06) 165 (97.06)

   76–200 5 (2.94) 5 (2.84)

   Mean±SD 31.69±19.95 2,120.84±1,581.66

Values are presented as number (%) unless otherwise indicated.
SD: standard deviation, USD: United States dollar.
a)P<0.05 significant. b)Fisher exact test.

Table 2. Behavioral characteristics of the cases and controls in a study on the 
association between maternal periodontal disease and low birth weight, in 
Rajnandgaon (n=340).

Variable Case Control χ2 value P-value

Cleaning aids 28.05 0.03a)

   Toothbrush 77 (45.29) 110 (64.71)

   Others (Finger, Gudaku, Neem) 93 (54.71) 60 (35.29)

Frequency of tooth
   cleaning

1.31 0.25

   Daily 152 (89.41) 158 (92.94)

   Weekly 18 (10.59) 12 (7.06)

Smokeless tobacco 1.26 0.26

   Yes 13 (7.64) 8 (4.70)

   No 157 (92.35) 162 (95.29)

Antenatal check-up 1.45 0.23

   <5 102 (60) 91 (53.52)

   ≥5 68 (40) 79 (46.47)

Intake of calcium and  
 iron supplements

0.02 0.90

   Yes 121 (71.18) 120 (70.59)

   No 49 (28.82) 50 (29.41)

Arterial hypertension 2.25 0.13

   Present 25 (14.71) 16 (9.40)

   Absent 145 (85.29) 154 (90.58)

Anemia 1.93 0.17

   Present 29 (17.05) 20 (11.76)

   Absent 141 (82.94) 150 (88.23)

Pre-eclampsia 9.35 <0.01a)

   Present 23 (13.53) 7 (4.12)

   Absent 147 (86.47) 163 (95.88)

Genital tract infection 0.50 0.48

   Present 11 (6.47) 8 (4.70)

   Absent 159 (93.52) 162 (95.29)

Values are presented as number (%).
a)P<0.05 significant.
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acteristics of the population under study, were taken into account 
in the questionnaire. 18- to 35-year-old mothers were selected, as 
young and high maternal ages are known risk factors. Both the case 
and the control groups were similar in terms of age, education level, 
employment status, family income, and demographic and SES. Sim-
ilar populations were considered in studies by Dasanayake et al. [26] 
and Lopez et al. [27] where the samples were mostly of Afro-Amer-
ican or Hispanic origins, often of low socio-economic status, and 
having poor oral hygiene and periodontal conditions. Our sample 
included a sufficient number of women to allow an analysis with 
adequate statistical power and calculate the OR for each of the risk 
factors.

In this study, more mothers in the case group had periodontitis 
than in the control group. This association was originally suggested 
by Offenbacher et al. [28] and confirmed in further studies carried 
out in Chile [29], and Thailand [30]. Offenbacher et al. [28,30] sug-
gested that maternal periodontal infection was significantly associ-
ated with a higher prevalence rate of PTLBW and could lead to a 
seven-fold risk. Recent studies [11,13,15,16] also found evidence for 
an association between periodontitis of the pregnant woman and 
LBW. The Croatian cohort [31] shows by far the worst periodontal 
status (OR, 8.13; CI, 2.73–45.9) reported in studies investigating the 
correlation between periodontal disease and adverse pregnancy 
outcomes. In contrast, in studies dealing with an association of 
periodontitis and LBW, some authors found no such association 
[17-19]. Moore et al. [32] in England, Lunardelli and Peres [33] in 
Brazil, Noack et al. [34] in Germany, and Mitchell-Lewis et al. [35] in 
America found that periodontitis was not a detectable risk factor 
for preterm LBW.

In most studies, the population having a relatively low OR had 

either an American or a European origin, in which the occurrence 
of both periodontitis and LBW was very low. We selected a rural 
population having a high IMR in which periodontitis and LBW was 
a common finding among mothers. The difference in these results 
may also be explained by different definitions of periodontitis. In 
the abovementioned studies, there is a lack of clarity in the criteri-
on for the clinical diagnosis of the exposure measurement [9] and 
the possible inclusion of false positive diagnoses of periodontal dis-
ease, given the shakiness of the definition of individuals with peri-
odontitis [20]. 

We considered periodontitis to be present in mothers having at 
least 1 site of PD≥4 mm (WHO criterion). As the population of in-
terest was young, it was prudent to select a definition that identi-
fied less severe destruction. Offenbacher et al. [28] and Marakoglu 

Table 3. Delivery characteristics among cases and controls.

Variable Case Control χ2 value P-value

Gestational agea) 163.208 <0.001b)

   Normal 88 (51.76) 146 (85.88)

   Preterm 82 (48.24) 24 (14.22)

Preterm labor 46.11 <0.001b)

   Present 82 (48.20) 24 (14.10)

   Absent 88 (51.74) 146 (85.88)

Type of delivery 18.23 <0.001b)

   Vaginal 93 (54.70) 54 (31.76)

   Caesarean 77 (45.29) 116 (68.23)

Complication during
   delivery

2.06 0.150

   Present 61 (35.88) 75 (44.11)

   Absent 109 (64.11) 95 (55.88)

Birth weight (g) 1,999.7±303.0 2,785.6±321.6 23.19c) <0.001b)

Values are presented as number (%) or mean±standard deviation.
a)Due to less number of persons, preterm was considered without division. b)P<0.001 
highly significant. c)Unpaired t-test. 

Table 4. Periodontitis characteristics among cases and controls.

Variable Case Control χ2 value P-value

Periodontitis 22.61 <0.001a)

   Present 90 (52.94) 47 (27.64)

   Absent 80 (47.06) 123 (72.35)

Periodontitis severity NC

   Mild 66 (38.82) 40 (23.52)

   Moderate 15 (8.82) 7 (4.11)

   Severe 9 (5.29) 0 (0)

Values are presented as number (%).
NC: not calculated. 
a)P<0.001 highly significant.

Table 5. Multiple logistic regression analysis having low birth weight as out-
come variable.

Associated factor 
(effect) χ2 value P-value OR

(95% CI)
Adjusted OR 

(95% CI)

Consanguinity 2.98 0.084 0.49 (0.2–1.7) 0.27 (0.1–1.3)

Low SES/BPL 0.10 0.756 0.91 (0.6–1.4) 0.92 (0.6–1.6)

Smokeless tobacco 1.35 0.250 1.68 (0.6–4.8) 1.89 (0.6–5.6)

ANC 1.60 0.210 1.30 (0.9–2.0) 1.45 (0.8–2.6)

Ca and Fe supplement  
   intake

1.02 0.310 1.03 (0.6–1.7) 1.36 (0.8–2.5)

Arterial hypertension 0.01 0.920 1.66 (0.9–3.3) 0.95 (0.4–2.5)

Anemia 0.25 0.620 1.54 (0.8–2.9) 1.21 (0.6–2.5)

Pre-eclampsia 6.51 0.010a) 3.64 (1.5–8.7) 4.49 (1.4–14.7)

Genital tract infection 0.04 0.850 1.40 (0.6–3.6) 0.89 (0.3–2.9)

Preterm labor 37.62 0.001b) 5.70 (3.4–9.6) 5.50 (3.2–9.9)

Vaginal delivery 9.74 0.002a) 2.60 (1.7–4.0) 2.74 (1.4–5.2)

Complications 0.07 0.800 0.71 (0.5–1.1) 0.92 (0.5–1.8)

Periodontitis 22.60 0.001b) 2.94 (1.9–4.6) 2.85 (1.62–5.5)

OR: odds ratio, CI: confidence interval, SES: socio-economic status, BPL: below poverty 
line, ANC: ante-natal consultation.
a)P<0.05 significant. b)P<0.001 highly significant. 
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et al. [36] similarly considered a PD of ≥4 mm as periodontitis. In 
this study, six sites in all the teeth in the mouth were analyzed. A 
full-mouth recording presents a possibility of obtaining a clearer 
image of the prevalence of periodontitis in the studied sample. As 
in almost all the recently published articles [25,33,34], we per-
formed a full periodontal examination; hence, we can deduce that 
the periodontal status has been analyzed correctly. Nonetheless, 
some authors still use partial-mouth recording despite reports that 
such a practice results in an underestimation of the level of disease 
[32,37]. Although the examination time should be kept at a mini-
mum, full-periodontal recording is not a time-consuming proce-
dure and cannot be considered tiresome or painful in general, and 
the possible risk is minimal.

The pathological mechanisms by which chronic periodontitis may 
cause, or trigger, an inflammatory response resulting in the prema-
ture termination of a pregnancy remain unclear. Offenbacher et al. 
[28] observed that the progression of periodontal destruction was 
associated with an increase in the prostaglandin E2 levels in the 
gingival fluid. This would further lead to the local production of 
cytokines in the periodontal pocket and in the amniotic fluid. These 
proinflammatory cytokines and chemokines (transforming growth 
factor-α, interleukin [IL] 1, IL-6, and IL-8), either of a local or a 
more distant origin, are involved in pre-term labor [6,7].

Another reason for having more mothers with periodontitis in 
the case group could be attributed to the inefficiency of their oral 
hygiene practices, which could activate periodontal disease and 
make this disease even more harmful to the maternal–fetal equilib-
rium. There were statistically significant differences in the use of 
oral hygiene aids, and a similar finding was reported by Cruz et al. 
[13]. Many patients used a Neem stick for brushing instead of a 
toothbrush, which is a twig from the Neem tree. Some others used 
gudaku, a paste form of tobacco rubbed in the gingiva and teeth, 
commonly used by Chhattisgarhi women.

There are various risk factors that are related to LBW, and to ex-
amine the association between periodontitis and LBW, a regression 
model was used, adjusting for the known risk factors (consanguini-
ty, low SES, anemia, hypertension, and genital tract infections). In 
the population analyzed, the greatest risk indicators were related to 
maternal factors; these were pre-eclampsia, preterm labor, and 
vaginal type of delivery. Similarly to our study, Bassani et al. [25] 
and Nabet et al. [37] found pre-eclampsia to have a high OR of 3.07 
(2.03–4.65). In contrast, Vettore et al. [18] did not find any signifi-
cant findings. The type of delivery was also seen as a risk factor by 
Agueda et al. [38]; they found caesarian delivery to be a risk factor. 
Further, similar to our study, several studies [39,40] have shown 
preterm labor to be a risk factor. Genitourinary infection is a widely 
accepted risk for prematurity and LBW [7-9], but in our study, geni-
tourinary infection was not observed to be a risk factor. Hyperten-
sion and anemia did not reach any statistical significance as a risk 
factor. Similar results were seen by Vettore et al. [18]. In this Chhat-
tisgarh population, the incidences of smoking and alcohol con-
sumption, the traditional risk factors for LBW, were very low. None 

of the mothers considered in this study were smokers or consumed 
alcohol. However, tobacco is used by Chhattisgarhi women in the 
form of gudaku, and some of these also chew tobacco (pan). How-
ever, the difference between the cases and the controls was not 
significant 1.21 (0.74–1.98).

The limitations of this study are as follows: (1) In a case control 
study, there may be a memory recall bias among the participants. 
(2) For defining periodontitis, only the PD was considered, which 
may be an overestimation of the actual amount of destruction be-
cause during pregnancy, there may be an enlargement of the gin-
giva. (3) A hospital-based population is generally not an accurate 
representative of a population that has a significant number of 
noninstitutional deliveries.

It must also be stressed that despite the limitations mentioned 
above, this was one of the few Indian investigations performed in a 
population that has a high IMR. This case-control study was de-
signed with a satisfactory study power for evaluating the complex 
question of the abovementioned association. Further, the cofactors 
associated with LBW were measured to observe the effect of peri-
odontitis on LBW without the effects of any confounding factors. 
Despite the observational and retrospective nature of the study de-
sign, the methodology of the present study was justifiable, given 
that the topic can still be classified as controversial and that the 
consistency of the hypothesis needs to be investigated. Therefore, it 
is believed that the findings from this study may contribute, along 
with other investigations conducted with designs of greater rigor, 
towards understanding the abovementioned problem that still 
presents many knowledge gaps. Conducting a population-based 
case control study in this population will be challenging but none-
theless will identify the true risk factors as many mothers who have 
non-institutional deliveries will be included. However, until such a 
study is conducted, it is reasonable to conclude that maintaining 
good periodontal health in women planning babies will go a long 
way in significantly reducing the IMR of Rajnandgaon.
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