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ABSTRACT
Background: There is growing evidence showing that a number of complex human diseases are caused or are at least
influenced by periodontal diseases. Such diseases include cardiovascular diseases, respiratory diseases, diabetes mellitus,
and osteoporosis. Aim: The aim of the present study was to evaluate periodontal diseases as a risk factor for preterm low
birth weight infants. Methods: A case‑control study with a selection ratio of 1:1 was performed using 150 cases and 150
controls, who delivered their babies at Vanivilas Hospital, Bangalore, India, over a 3‑months period from January 2012–March
2012. Cases were defined as mothers delivering an infant weighing less than 2,500 gms and born before 37‑weeks gestation.
Controls were mothers delivering an infant weighing more than 2,500 gms and born after 38‑weeks gestation. Patients were
evaluated for age, socioeconomic status, obstetric risk, nutritional status, maternal morbidity, infections, toxic exposure,
antenatal care, infant characters, through hospital records and personal questionnaire by incharge team members. Oral
examination was performed using Extent and severity index, Sulcus Bleeding Index. Results: Cases and controls did not reveal
any significant difference when compared for age, socioeconomic status, obstetric risk, nutrition, maternal morbidity, and
antenatal care. Periodontal disease was more severe and extensive in cases when compared with control and the difference
was statistically significant (P<0.001). Bleeding index scores were higher in cases as compared to control and was statistically
significant (P<0.001). Conclusion: Within the limits of this study, it is concluded that a poor periodontal health status of the
mother may be a potential risk factor for a preterm low birth weight.
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INTRODUCTION
Periodontitis is a complex microbial disease affecting the
supporting structures of the tooth. It is initiated by oral
pathogens and is considered that the severity of periodontal
disease is dependent on the response of host to periodontal
pathogens.[1]
The concept that periodontal disease might influence
systemic health is not new. In 1900, William Hunter[2], a
British Physician identified gingivitis and periodontitis as
foci of infection. He advocated extraction of teeth with
these conditions to eliminate the source of sepsis.
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The focal infection theory fell into disrepute in the 1940s
and 1950s when extraction of the entire dentition failed
to reduce or eliminate the systemic conditions. However,
it was not until the last decade of the twentieth century
that dentistry and medicine again began to examine
the relationship of oral infection as a risk for systemic
disease.
Preterm low birth weight (PLBW) is defined as an adverse
pregnancy outcome where the infant weighs less than 2,500
gms and born before 37 weeks of gestational age.[3]
It is a well‑recognized fact that, PLBW is associated with
increased morbidity, mortality, and societal cost across the
world. It is one of the leading causes of death in infants.
Respiratory distress[4], cerebral palsy,[5] and learning
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disorders are among of the long‑term disabilities of PLBW.
Recent epidemiological and microbiological–immunological
studies have suggested that periodontal diseases may be an
independent risk factor for PLBW.
Abramowicz and Kass[6] in their classic series of articles
in 1966 reported a large number of risk factors which
are associated with preterm birth. Some reproducible
factors associated with PLBW are demographic factors
such as, age, race, socio, economic status, marital status,
and behavioral factors as smoking, substance abuse, poor
nutrition, excessive physical activity are included. Apart
from these medical risk factors which includes, predating
pregnancy, poor obstetric history, uterine or cervical
malformations/myomas, and pregnancy complications
such as multiple gestation, abnormalities in amniotic fluid
volume, vaginal bleeding, fetal abnormalities, serious
infection, and abdominal surgeries constitute and play a
role in PLBW.
During pregnancy, maternal hormones and locally acting
cytokines play a key role in regulating the onset of
labor. But periodontal infection during pregnancy has
been demonstrated to perturb this normal cytokine
and harmone‑regulated gestation, sometimes resulting
in preterm labor, preterm rupture of membranes and
PLBW.[7‑9] Blood samples analyzed from fetal cords of PLBW
infants revealed the presence of immunoglobulin M (IgM)
antibody[10] against various periodontal pathogens. Chronic
periodontal infection can mediate its systemic effect leading
to PLBW through one or more of the following mechanisms:
• Translocation of periodontal pathogens to fetoplacental
unit[11,12]
• Action of periodontal reservoir of lipopolysaccharides
on fetoplacental unit[13,14]
• Action of a periodontal reservoir of inflammatory
mediators (IL‑1, IL‑6, TNF∝, PGE2) on the fetoplacental
unit.

METHODS
This was a case‑controlled study of post‑partum mothers
within the age range of 20-29 years conducted at Vanivilas
Hospital, Bangalore over a 3‑months period from January
2012-March 2012.
A case‑control study with a selection ratio of 1:1 was
performed using 150 cases and 150 controls, who delivered
their babies at Vanivilas Hospital, Bangalore.
After obtaining the institutional approval and ethical
clearance, hospital records pertaining to each delivery
occurring during the study period was screened and cases
and controls identified. The selection of cases and controls
was done by the hospital incharge member based on the
hospital records, pertaining to inclusion and exclusion
criteria. After screening of hospital records, 150 cases
and 150 controls were included in the study. Cases are
defined as mothers delivering an infant weighing less
than 2,500 gms and born before 37 weeks of gestation.
Controls are mothers delivering an infant weighing more
than 2,500 gms and born after 38‑weeks gestation. A single
trained and calibrated clinician who was blind to the selection
process carried out the clinical examination. Subjects were
screened within 24 hours after delivery. Patients were
evaluated for age,[17] socioeconomic status, obstetric risk,[18]
nutritional status,[19] maternal morbidity, infections,[20,21]
toxic exposure,[22,23] antenatal care,[24] infant characters,
through hospital records and personal questionnaire by
clinician. Exclusion criteria include mothers with diabetes,
asthma, heart disease, glomerulonephritis, hypertension,
hyperthyroidism, antibiotic treatment up to 7 days prior
to delivery and mothers who have undergone dental
treatment (i.e. oral prophylaxis) within 1‑year period before
delivery. Assessment of socioeconomic status for individual
patients was expressed using modified “Kuppuswamy’s
Socioeconomic Status Scale” (2003).[25]

Estimated overall global incidence rate of PLBW in 2010
was 10.6 million births, or 27% of all births worldwide,
were PLBW. The prevalence of PLBW babies ranged from
5.3% of live births in East Asia to 41.5% in south Asia. Most
PLBW infants were born in India, Pakistan, Nigeria, and
Bangladesh.[15] The frequency of PLBW in periodontitis
patients is 3.3-5.7%.[16]

Oral examination was performed using a disposable
periodontal probe (Hu‑ Friedy PCP‑UNC 15, Chicago, IL, USA)
to assess clinical attachment loss and bleeding on probing.
Following two indices were used for the same:

Hence, the aim of the present study was to determine
whether prevalence of periodontal infection in post‑partum
mothers could be associated with PLBW babies, and also
identify associations between other risk factors such as
age, socioeconomic status, obstetric risk, nutritional status,
maternal morbidity, infections, toxic exposure, antenatal
care and PLBW in this population.

This is a simple method for evaluating periodontal disease
in epidemiologic studies. The extent and severity index (ESI)
of periodontal disease was developed to provide separate
estimates of the extent and severity of periodontal disease in
individuals and population. Clinical attachment levels were
measured at 14 sites in one maxillary quadrant and 14 in
the contra‑lateral mandibular quadrant. Clinical attachment

a) Extent and severity index (Carlos, Wolfe and Kingman,
1986):[26]
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levels (CAL) was measured from the cemento‑enamel
junction (CEJ) to the base of the sulcus/pocket at the
midbuccal and mesiobuccal aspects of all teeth (except
3rd molars). Sites were considered diseased only when
attachment loss exceeds 1 mm. Thus, the additional vector
was generated, where di = 1 if xi > 1 and di = 0, otherwise.
Disease extent E, is simply expressed as the percentage of
those sites actually examined which exhibit disease (clinical
attachment loss).
E = nSi‑1 di × 100/n which corrects for variation in the
number of sites at risk when n < N.
Disease severity S, is expressed as the mean loss of
attachment in excess of 2 or 3 mm for sites where di = 1.
S = nSi‑1 [di (x1‑1)]/S di
b) Sulcus bleeding index (SBI; Muhlemann and Son, 1971):[27]
The purpose of this index was to locate areas of gingival
sulcus bleeding upon gentle probing and thus recognize
and record the level of inflammation of the periodontal
tissues.

In both the groups, the incidence of smoking and alcohol
use, the two traditional risk factors for PLBW was very low.
In the present study, since all the patients gave a negative
history with respect to toxic exposure, no conclusions
could be drawn on the effects of tobacco smoke and PLBW.
Similarly, antenatal care also did not show any significant
difference [Table 1].
In cases, 84% (126/150) PLBW infants were born during
32-37 weeks while 16% (24/150) were born during
28-32 weeks of their gestational age with the mean weight
of 1.91 (0.28) Kgs.
But while comparing for extent and severity index a mean
of 53.62 and 30.58 was obtained in cases and controls
for extent and the difference between these means was
found to be statistically significant (Z = 6.15, P < 0.001).
Similarly, a mean of 1.02 and 0.72 was obtained in cases
and controls for severity respectively. Z‑value computed
was 5.47. Hence, the percentage of distribution between
cases and controls for severity was highly significant with
P < 0.001. Evaluating for bleeding index, a mean of 9.61
and 8.32 bleeding index score were obtained in cases and
controls respectively which was found to be statistically
significant (Z = 1.96, P < 0.01) [Table 2].

Statistical analysis
In the present study, the data was analyzed using SPSS
Statistics for Windows, Version 17.0. Chicago, SPSS Inc. The
statistical inference was obtained by applying Z‑test and
Chi‑square test. But when the expected self frequency is <5,
Chi‑square test cannot be applied. Therefore, Fisher’s exact
probabilities are computed. The statistical significance level
set at P < 0.05.

RESULTS
A total of 300 patients were included in the present study.
The age‑group of mothers ranged from 18-35 years, although
cases were slightly older than controls. Old maternal age
did not significantly affect PLBW.
In both cases and control groups, most mothers belonged to
Group IV (lower) and Group V (upper lower) as per modified
Kuppuswamy’s classification (Cases: Group IV‑ 52.66% [79/150];
Group V‑ 42% [63/150] and Controls: Group IV‑ 57.33% [86/150];
Group V‑ 38% [57/150]). Previous records and personal
interviewing of the mothers in both the cases and control
groups did not show significant co‑relationship with obstetric
risk factors like, spontaneous abortion, gravida, and parity
except for previous history of low birth weight which was
positive in six cases and was statistically significant. The
nutritional status and maternal illness of the mother’s in both
cases and controls had no significant difference.
90

DISCUSSION
Worldwide, in all population groups, birth weight is the
most important determinant of the chances of a newborn
infant to survive, grow, and develop healthy. In the
hope of improving the outcomes of preterm low birth
weight babies, physicians and investigators have shifted
their attention from symptomatic care to prevention of
Table 1: Maternal and obstetric variables of post‑partum study
subjects
Parameter

Case (n=150)
Mean
(SD)

Age (years)
23.26 (3.11)
Nutrition
54.79 (6.03)
Infant weight (kgs) 1.91 (0.28)
ANC (visits;n)
7.12 (2.65)
Gravidity (n)
1.69 (0.71)
Parity (n)
1.45 (0.61)

SE
(mean)
0.25
0.49
0.02
0.22
0.06
0.05

Control (n=150)
Mean
(SD)

Z‑value P value

SE
(mean)

23.32 (2.87) 0.23
55.63 (6.45) 0.52
2.95 (0.321) 0.026
7.3 (2.26)
0.18
1.45 (0.612) 0.05
1.58 (0.66)
0.05

−0.19
0.84
−1.16
0.24
−29.79 <0.001
0.63
0.52
−1.48
0.13
−1.8
0.07

SD – Standard deviation; SE – Standard error

Table 2: Periodontal variables of post‑partum study subjects
Parameter

Case (n=150)
Mean
(SD)

Extent (%)
53.62 (32.31)
Severity (mm)
1.02 (0.4)
Bleeding index score 9.61 (7.94)

SE
(mean)
2.63
0.03
0.65

Control (n=150)
Mean
(SD)

Z‑value P value

SE
(mean)

30.58 (32.49) 2.65
0.72 (0.54) 0.044
8.321 (1.49)
0.12

6.15
5.47
1.96

<0.001
<0.001
<0.001

SD – Standard deviation; SE – Standard error
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underlying causes.[28,29] Present data suggests that more
severe periodontal disease was found in PLBW mothers as
compared to full‑term normal birth weight mothers.[30‑33]
Results of present study show that there was no significant
difference between cases and control when compared
for age, socioeconomic status, obstetric risk, nutrition,
maternal morbidity, and antenatal care. Beydoun et al.,[34]
reported that maternal age at first child birth above 25 years
is an independent risk factor for low birth weight, but not
for preterm delivery this is in agreement with the current
study. Socioeconomic status when compared between the
cases and controls showed that most of subjects belonged
to Group IV and Group V lower and upper lower category,
respectively (Kuppuswamy’s classification). Similar results
were reported by Hidalgo et al.[35]

weight. Since periodontal diseases are both preventable
and treatable, for this reason, may ultimately provide an
opportunity to further decrease the incidence of PLBW in
the population.
However, it remains to be seen whether larger prospective
studies can confirm this strong link between periodontal
diseases and PLBW and also whether periodontal therapy
can reduce the risk of PLBW.

REFERENCES
1.

2.

In the studies published by Kramer et al.,[18] and Blondel
et al.,[36] obstetric factors increased the risk for PLBW. In
contrary to this, current study revealed that both the cases
and control groups did not show significant co‑relationship
between PLBW and obstetric risk factors except for previous
history of low birth weight which was positive in six cases.
The nutritional status and maternal illness of the mother’s in
both cases and controls had no significant difference. This
finding is consistent with the study reported by Christian
et al.,[37] and Kramer et al.,[18] respectively.
In current study, association of antenatal care with PLBW
was not significant when compared between both the
groups. This finding was supported by Kramer et al.[18] In
contrary to this, Herbst et al.,[24] reported that preterm labor
and low birth weight were common in mothers with no
prenatal care when compared with mothers with proper
prenatal care.
Whereas periodontal disease was more severe and extensive
in cases when compared with control with mean clinical
attachment for all cases, E = 53.62 and S = 1.02, and for
control mothers, E = 30.58 and S = 0.72, the difference was
statistically significant (P < 0.001 and P < 0.002 for extent
and severity, respectively). Similar results were reported by
several authors.[30,38‑41] Bleeding index scores were higher in
cases as compared to control. This result was in accordance
with studies conducted by Grandi et al.,[42] and Satheesh M
et al.[43] Hence, periodontal disease could be considered as
one of the risk factor for PLBW infants.

CONCLUSION
The results obtained in this study, provides additional
evidence that periodontal disease in pregnant women
may be a significant risk factor for preterm low birth

3.
4.
5.

6.
7.

8.

9.

10.
11.

12.
13.

14.

15.

16.

17.
18.

Offenbacher S, Beck JD, Jared HL, Mauriello SM, Mendoza LC,
Couper DJ, et al. Maternal Oral Therapy to Reduce Obstetric
Risk (MOTOR) Investigators. Effects of periodontal therapy on rate
of preterm delivery: A randomized controlled trial. Obstet Gynecol
2009;114:551‑9.
Newman MG, Takei HH, Klokkevold PR,Carranza FA. Carranza's Clinical
Periodontology. 10th ed. St Louis, Missouri: Saunders Elsevier; c2006.
Chapter 18, Periodontal Medicine: Impact of Periodontal Infection on
Systemic Health; p. 312-29.
Arafat AH. Periodontal status during pregnancy. J Periodontol
1974;45:641‑3.
Beck J, Garcia R, Heiss G, Vokonas PS, Offenbacher S. Periodontal
disease and cardiovascular disease. J Periodontol 1996;67:1123‑37.
Pell JP, Smith GC, Walsh D. Pregnancy complications and subsequent
maternal cerebrovascular events: A retrospective cohort study of 119,
668 births. Am J Epidemiol 2004;159:336‑42.
Abramowicz M, Kass EH. Pathogenesis and prognosis of prematurity.
N Eng J Med 1966;275:938‑43.
Lee CC, Joanne K, Blencowe H, Cousens S, Kozuki N, Joshua P, et al.
National and regional estimates of term and preterm babies born
small for gestational age in 138 low‑income and middle‑income
countries in 2010. Lancet Glob Health 2013;1:e26‑36.
Corbella, S, Taschieri, S, Francetti L, De Siena F, Del Fabbro M.
Periodontal disease as a risk factor for adverse pregnancy
outcomes: A systematic review and meta‑analysis of case–control
studies. Odontology 2012;100:232‑40.
Elster AB. The effect of maternal age, parity, and prenatal care on
perinatal outcome in adolescent mothers. Am J Obstet Gynecol
1984;149:845‑7.
Kramer MS. Determinants of low birth weight: Methodological
assessment and meta‑analysis. Bull World Health Organ 1987;65:663‑737.
Romero BC, Chiquito CS, Elejalde LE, Bernardoni CB. Relationship
between periodontal disease in pregnant women and the nutritional
condition of their newborns. J Periodontol 2002;73:1177‑83.
Romero R, Mazor M. Infection and preterm labour. Clin Obstet
Gynecol 1988;31:553‑84.
López Bernal A, Hansell DJ, Cañete Soler R, Keeling JW, Turnbull AC.
Prostaglandin, Chorioamnionitis and preterm labour. Br J Obstet
Gynecol 1987;157:1454‑60.
Lindbohm ML, Sallmen M, Taskinen H. Effects of exposure to
environmental tobacco smoke on reproductive health. Scand J Work
Environ Health 2002;28 Suppl 2:84‑96.
Parazzini F, Chatenoud L, Surace M, Tozzi L, Salerio B, Bettoni G, et al.
Moderate alcohol drinking and risk of preterm birth. Eur J Clin Nutr
2003;57:1345‑9.
Herbst MA, Mercer BM, Beazley D, Meyer N, Carr T. Relationship of
prenatal care and perinatal morbidity in low‑birth‑weight infants.
Am J Obstet Gynecol 2003;189:930‑3.
Mishra D, Singh HP. Kuppuswamy’s socioeconomic status scale–a
revision. Indian J Paediatrics 2003;70:273‑4.
Carlos J, Wolfe MD, Kingman A. The extent and severity index:

Journal of Basic and Clinical Reproductive Sciences · July - December 2014 · Vol 3 · Issue 2

91

[Downloaded free from http://www.jbcrs.org on Monday, March 13, 2017, IP: 220.227.255.125]
Keshava, et al.: Periodontitis and preterm low birth weight

19.
20.

21.

22.
23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

A simple method for use in epidemiological studies. J Clin Periodontol
1986;13:500‑5.
Carter HG, Barnes GP. The gingival bleeding index. J Periodontol
1974;45:801‑5.
Scannapieco FA. American Academy of Periodontology position paper.
Periodontal disease as a potential risk factor for systemic disease.
J Periodontol 1998;69:841‑50.
Lopez NJ, Smith PC, Gutierrez J. Periodontal therapy may reduce the
risk of preterm low birth weight in women with periodontal disease:
A randomized controlled trial. J Periodontol 2002;73:911‑24.
Carta G, Persia G, Falciglia K, Iovenitti P. Periodontal disease and poor
obstetrical outcome. Clin Exp Obstet Gynecol 2004;31:47‑9.
Davenport ES, Williams CE, Sterne JA, Murad S, Sivapathasundram V,
Curtis MA. Maternal periodontal disease and preterm low birthweight:
Case‑control study. J Dent Res 2002;81:313‑8.
Lopez NJ, Smith PC, Gutierrez J. Higher risk of preterm birth and
low birth weight in women with periodontal disease. J Dent Res
2002;81:58‑63.
Offenbacher S, Katz V, Fertik G, Collins J, Boyd D, Maynor G, et al.
Periodontal disease as a possible risk factor for preterm low birth
weight. J Periodontol 1996;67:1103‑13.
Konopka T, Rutkowska M, Hirnle L, Kopec W, Karolewska E. The
secretion of prostaglandin E2 and interleukin 1‑beta in women with
periodontal diseases and preterm low‑birth‑weight. Bull Group Int
Rech Sci Stomatol Odontol 2003;45:18‑28.
McGaw T. Periodontal disease and preterm delivery of low‑birth‑weight
infants. J Can Dent Assoc 2002;68:165‑9.
Offenbacher S, Jared HL, O’Reilly PG, Wells SR, Salvi GE, Lawrence HP,
et al. Potential Pathogenic mechanisms of Periodontal associated
pregnancy complications. Ann Periodontal 1998;3:1233‑50.
Offenbacher S, Madianos PN, Suttle M. Elevated human IgM
suggests in utero exposure to periodontal pathogens. J Dent Res
1999;78:2191.
Collins JG, Smith MA, Arnold RR, Offenchbacher S. Effects of E. coli
and P.gingivalis lipopolysacharide on pregnancy outcomes in the
golden hamster. Infect Immun 1994;62:4652‑5.
Collins JG, Windley HW 3rd, Arnold RR, Offenbacher S. Effects of
Porphyromonas gingivalis injection on inflammatory mediator response
and pregnancy outcome in hamster. Infect Immun 1994;62:4356‑61.
Romero R, Hobbins JC, Mitchell MD. Endotoxin stimulates
prostaglandin E2 production by human amnion. Obstet Gynecol
1989;71:227‑8.

33. Collins JG, Kirtland BC, Arnold RR, Offenbacher S. Experimental
periodontitis retards hamster fetal growth. J Dent Res 1995;74:158.
34. Beydoun H, Itani M, Tamim H, Aaraj A, Khogali M, Yunis K. National
Collaborative Perinatal Neonatal Network. Impact of maternal age on
preterm delivery and low birth weight: A hospital‑based collaborative
study of nulliparous Lebanese women in Greater Beirut. J Perinatol
2004;24:228‑35.
35. Hidalgo LA, Chedraui PA, Chavez MJ. Obstetrical and neonatal
outcome in young adolescents of low socio‑economic status: A case
control study. Arch Gynecol Obstet 2005;271:207‑11.
36. Blondel B, Kogan MD, Alexander GR, Dattani N, Kramer MS,
Macfarlane A, et al. The impact of the increasing number of multiple
births on the rates of preterm birth and low birthweight: An
international study. Am J Public Health 2002;92:1323‑30.
37. Christian P, West KP, Khatry SK, Leclerq SC, Pradhan EK, Katz J, et al.
Effects of maternal micronutrient supplementation on fetal loss and
infant mortality: A cluster‑randomized trial in Nepal. Am J Clin Nutr
2003;78:1194‑202.
38. Dasanayake AP. Poor periodontal health of the pregnant woman as a
risk factor for low birth weight. Ann Periodontol 1998;3:206‑12.
39. Dasanayake AP, Boyd D, Madianos PN, Offenbacher S, Hills E. The
association between Porphyromonas gingivalis‑specific maternal
serum IgG and low birth weight. J Periodontol 2001;72:1491‑7.
40. Dasanayake AP, Russell S, Boyd D, Madianos PN, Forster T, Hill E.
Preterm low birth weight and periodontal disease among African
Americans. Dent Clin North Am 2003;47:115‑25.
41. Davenport E, Williams CE, Sterve JA, Sivapathasundaram V, Fearne JM,
Curtis MA. The East London study of maternal chronic periodontal
disease and preterm low birth weight infants: Study design and
prevalence data. Ann Periodontal 1998;3:213‑21.
42. Grandi, Carlos, Mariano Trungadi, Javier Meritano. Materna
periodontal disease and preterm birth: A case control study. Rev
Pan‑Amaz Saude 2010;1:41‑8.
43. Mannem S, Chava VK. The relationship between maternal periodontitis
and preterm low birth weight: A case‑control study. Contemp Clin
Dent 2011;2:88‑93.
How to cite this article: Keshava A, Chidambar YS, Zope S, Naduwinmani S,
Preetham J. Periodontitis as a risk factor for preterm low birth weight infants:
A clinico-epidemiological evaluation. J Basic Clin Reprod Sci 2014;3:88-92.
Source of Support: Nil, Conflict of Interest: None declared

Announcement

iPhone App
A free application to browse and search the journal’s content is now available for iPhone/iPad.
The application provides “Table of Contents” of the latest issues, which are stored on the device
for future offline browsing. Internet connection is required to access the back issues and search
facility. The application is Compatible with iPhone, iPod touch, and iPad and Requires iOS 3.1 or
later. The application can be downloaded from http://itunes.apple.com/us/app/medknow-journals/
id458064375?ls=1&mt=8. For suggestions and comments do write back to us.

92

Journal of Basic and Clinical Reproductive Sciences · July - December 2014 · Vol 3 · Issue 2

