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Summary Introduction
Over the last 20 years, a body of knowledge has accumulated relating periodontal

disease (PDD) with a number of systemic conditions, including diabetes, coronary

heart disease and stroke.1 Among these relationships is the association between PDD

and the incidence of preterm low birth weight (P/LBW) infants.2 Starting with

Offenbacher et al,3 this area has attracted researchers hoping to establish PDD as a

risk marker (an attribute or event that is associated with increased probability of

disease, but is not necessarily a causal factor) and, possibly, as a risk factor for P/LBW

(an action or event that is statistically related in some way to an outcome). Since

P/LBW continues to be a major health and financial problem, with a significant

percentage of cases having no identifiable cause, and since PDD is, by and large, both

treatable and preventable, the potential for improvement of pregnancy outcome

through periodontal intervention is clearly appealing. In this regard, perhaps, PDD is

a previously unrecognized factor relating to the development of P/LBW. However,

recent studies4,5 cast doubt on the validity of a direct causal link between PDD and

systemic conditions, while implicating smoking (and, by inference, inadequate

control for smoking) as the major confounding variable behind the apparent

associations. 

Our systematic review of available literature was conducted to determine if PDD is a

causal risk factor for P/LBW and if periodontal intervention is a valid preventive

strategy for P/LBW. We identified two systematic reviews, four intervention studies,

four cohort studies, and nine case-control studies. 
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Case-Control Studies

TABLE ABBREVIATIONS
BOP = Bleeding on probing

CAL = Clinical attachment loss

CI = Confidence interval

CPITN = Community periodontal index and

treatment needs 

LBW = Low birth weight

OH = Oral hygiene

OR = Odds ratio

PD = Probing depth

P/LBW = Preterm low birth weight 

PSR = Periodontal screening and recording

PTB = Preterm birth

RCT = Randomized controlled trial

SC/RP = Scaling and root planning 

SES = Socio-economic status

SSD = Significant statistical difference



We identified nine case-control studies (an observational design where patients are

selected on the basis of an outcome variable) that met our selection criteria. Case-

control studies constituted the largest single group of studies on this topic. Five

found a relationship between PDD and P/LBW with the odds ratio (OR) ranging from

3.4 to 7.9, while four studies found no relationship between these two parameters. 

Seven studies dealt with low socio-economic status (SES) populations and two

studies focused on healthy, middle class women. Mokeem et al6 examined 90 Saudi

Arabian women and found OR of 4.1. Randai et al7 looked at 85 Hungarian women

and found OR of 5.46. Mokeem et al6 is the only study to date to examine the

relationship between PDD and P/LBW in non-smokers. The findings of Randai et al,7

on the other hand, appear to be inadequately adjusted for smoking. Davenport et al8

is the only study to validate self-reported history of smoking with an objective test

(cotinine) and it found no relationship between PDD and P/LBW. It is by far the

largest case-control study to date with a sample size (236 cases and 507 controls)

nearly equal to the sum total of sample sizes of the other eight studies. 

Four cohort studies (an observational design where patients are selected on the basis

of an exposure variable) were included in our analysis. Two supported the association

between PDD and P/LBW and two did not. Moore et al14 has by far the largest sample

size (roughly the same as the sum total of sample sizes of all other cohort and case-

control studies) and enrolled women at the earliest stages of pregnancy (between 10

and 15 weeks) compared to all other studies (including intervention and case-control

studies). It found no association between PDD and any of the three pregnancy
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Cohort Studies
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outcomes – PTB, extreme PTB (<32 weeks), and LBW. By contrast, Jeffcoat et al17 not

only found a relationship between PDD and PTB, but also found that adjusted OR for

PTB increased with increasing prematurity. Holbrook et al15 examined a healthy, high

SES population with low incidence and severity of PDD and found no association

between PTB and PDD.

A potential threat to the validity of all prospective investigations is that the women

were either informed of the periodontal findings and encouraged to see their dentist,14

or the studies did not specify if the women were informed or not, as is the case with

the other three prospective studies. Thus, following the periodontal exam as part of

the study, women in these studies could have gone to see their private dentist and

may have had dental treatment, which was unaccounted for in the analysis of the

study. Since the objective of these four investigations was to examine the natural

course of PDD and its possible effect on pregnancy outcome, not accounting for

potential uncontrolled co-intervention from private dentists introduces the potential

for inaccurate measurement of exposure. 

Four intervention studies (a research design where the researchers control the

allocation of a treatment to the research subjects) were identified. Two studies19,20

found a reduction in the incidence of P/LBW in their examination of a population of

Chilean women. Two studies18,21 found no statistically significant effect of an

Intervention Studies
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intervention in two separate centers in the US with a significant minority

representation. All these studies examined women from low SES. Mitchell-Lewis et

al21 is unique among studies examined in this systematic review in their focus on

young disadvantaged women between 12 and 19 years of age. All other studies

limited their investigation to women over the age of 18 (or 16, in Randai et al7).

Jeffcoat et al18 and Lopez et al20 examined women with PDD, while the other two

studies examined a sample of general populations. However, Lopez et al19 found that

none of the women in their general population were free of mild PDD (according to

their definition of mild PDD). The intervention typically involved multiple visits for

scaling and root planning (with or without local anaesthesia) and oral hygiene

instructions. These were supplemented with daily 0.12% chlorhexidine rinses19,20 or

with short courses of antibiotics (Metronidazole in Jeffcoat et al18; and Metronidazole

with Amoxicillin in Lopez et al20) for all or some women.

Studies differed significantly in who was used as a control group. Lopez et al20 was the

only trial where subjects were truly randomized between the intervention and control

groups. In Lopez et al,19 intervention group consisted of subjects with gingivitis, while

control group consisted of subjects with PDD. In Mitchell-Lewis et al,21 the control

group consisted of women who had already given birth within three months of the

start of the trial. Jeffcoat et al,18 randomized subjects among the three intervention

groups and ensured that the intervention groups demonstrated relatively equal

distribution of other relevant risk factors, but subjects were not randomized between

the treatment groups and the control group and there is no discussion that the

intervention and control groups were compared to ensure relatively equal distribution

of other relevant risk factors.

The systematic reviews by Scannapieco et al22 and Madianos et al23 were cautious in

their assessment and reached similar conclusions: 1) periodontal disease may be a

risk factor for P/LBW, but the evidence is limited; 2) several studies do not support

Systematic Reviews
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periodontal disease as a risk factor for P/LBW; 3) it is not clear whether the link is

causal in nature; 4) the studies on the impact of treatment and prevention of PDD on

adverse pregnancy outcomes are few, limited in population focus and conflicting in

terms of their results; 5) in a number of studies, the multivariable model was not

adequately adjusted for the confounding variables.

Our review differed from the other two systemic reviews in two parameters: 

1) we examined more current literature; and 

2) our selection (inclusion/exclusion) criteria were different. 

Studies that have been released after the publication of these two systematic reviews

include one intervention, three prospective, and five case-control studies, and this

almost doubles the number of studies available on this topic. The difference in

selection criteria compared to previous systematic reviews led to elimination of some

studies from the consideration. In particular, we excluded from analysis three studies

(Offenbacher et al,24 Romero et al,25 and Madianos et al26) that had been included in

the systematic review by Scannapieco et al.22 Offenbacher et al24 and Romero et al25

were excluded because they did not control for confounding variables and did not

utilize regression analysis. Madianos et al26 was excluded from consideration because

it did not use clinically relevant parameters in the investigation. 

Our systematic review examined all the studies included in the systematic review by

Madianos et al,23 but in two studies (Offenbacher et al;11 Mitchell-Lewis et al21) we

based our analysis on a different subset of data (measurements related to clinically

relevant parameters) vs. the subset of data (bacterial types and count determination)

analyzed by Madianos et al.23 This is important because examining clinically relevant

parameters, as opposed to identifying levels of bacteria or their type, actually leads to

a complete reversal of the conclusions reached by Offenbacher et al11 and Mitchell-

Lewis et al.21
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Conclusions
Overall, the evidence is best described as conflicting. Our review of this topic agrees

generally with the other two systematic reviews. We conclude that:

1. the available evidence is contradictory; with few exceptions, the studies in this area

share several methodological shortcomings. The inadequate control of other risk

factors and the difficulty in utilizing a valid measure of currently active PDD and

distinguishing it from gingivitis are the main culprits casting doubt on the research

done thus far; 

2. P/LBW and PDD are both widely encompassing entities with numerous smaller

sub-classifications and conditions; it is possible that a relationship may exist

among certain subgroups of patients within either condition;

3. the evidence does not allow one to draw a definitive conclusion that PDD is a

causal risk factor for P/LBW or that it is even a risk marker for P/LBW;

4. on balance, the utility of periodontal intervention as a preventive strategy for

P/LBW has not been established;

5. the existing evidence certainly indicates that this topic deserves further

investigation utilizing strong research designs and good control of confounding

variables.
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