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1 | INTRODUCTION

Abstract

Aim: To assess the association between periodontitis and preterm birth in women of
childbearing age.

Materials and Methods: This review included analytical case-control studies and pro-
spective cohort studies evaluating the association between maternal periodontitis
and preterm birth. Of the 3104 screened articles, 31 met the inclusion criteria for the
review, and 20 met the quality criteria. The selected studies included a total of 10 215
women.

Results: Twenty articles contributed to the meta-analysis; 16 used a case-control
design, and 4 were prospective cohort studies. The study heterogeneity was low
(Q = 24.2464; P = 0.1869; I? = 21.63%). A positive association between maternal per-
iodontitis and preterm birth was found in 60% of the studies. Under the random-
effects model, meta-analysis gave an odds ratio (OR) of 2.01 (95% CI 1.71, 2.36),
representing a significant positive association between the explanatory and outcome
variables.

Conclusion: Pregnant mothers with periodontitis double the risk of preterm birth.

There is a lack of international consensus for diagnosing maternal periodontitis.
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have also been attributed to preterm birth. Moreover, babies with
a low birthweight (LBW) are 40 times more likely to die than nor-
mal birthweight babies, and this risk is even higher*” when associ-

Preterm, or premature, birth, is one of the primary causes of neo-
natal mortality worldwide.! In 2017, the World Health Organization
(WHO) reported that 35.7% of these deaths are due to premature
birth: 40.8% in the early and 21.7% in the late neonatal periods;
these figures represent an absolute total of 986 900 deaths.? The
2012 WHO report, Born Too Soon, estimated that 15 million babies
are born premature every year, incurring important economic and
social costs for their families as well as for the health system as a
whole.® More than half of all permanent sequelae that infants suf-

fer at a neurological, cardiovascular, respiratory and congenital level

ated with preterm birth complications, including respiratory distress
syndrome, chronic lung disease, cardiovascular disorders, a com-
promised immune system, and hearing and vision problems, among
others.’

The past two decades have led to improved understanding of
preterm birth, but its incidence has not decreased, prompting the
research community to turn to investigating associated risk factors.
The prevalence of preterm birth in 2015 was 12% in the United
States, 5%-9% in Europe and 15% in the developing world.8 In 70%
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of these cases, labour was spontaneous, and 30%-50% of the cases
were attributed to the presence of infectious disease,” especially
genitourinary tract infections, which are responsible for an esti-
mated 25%-40% of the total.®1°

The primary known risk factors associated with preterm birth
and LBW in women are as follows: age under 17 years or more than
34 years, black race, low socioeconomic status, illiteracy, domestic
violence, multiparous pregnancy, previous preterm birth, stress or
depression, tobacco use, alcohol use, arterial hypertension, diabe-
tes mellitus and genitourinary tract infections.® Although earlier
literature does not generally include periodontitis as a risk factor
for preterm birth, the importance of this condition has been in-
creasingly recognized for its association with systemic diseases
such as hypertension, pre-eclampsia and eclampsia, diabetes mel-
litus, metabolic syndrome and cerebrovascular disease. In 2002,
McGaw et al'! identified periodontal disease as the cause of 18.2%
of all registered cases of preterm birth. Thus, research into the as-
sociation between periodontal disease and adverse birth outcomes
has gained relevance at a clinical level and within the field of public
health.*1012

In 1931, Gallowaym'13 suggested that periodontal disease caused
by anaerobic, Gram-negative bacteria could generate changes in the
placenta that increased the risk of premature birth and suboptimal

1416 reported that periodonti-

foetal development. Previous authors
tis starts with a bacterial biofilm on the root surface, and the spread
of various toxins across the epithelium into the tissues sets up an
exaggerated and destructive inflammatory response in susceptible
individuals. This causes ulceration of the epithelium, exposing the
connective tissue and blood capillaries to the bacterial plaque and
facilitating the entry of bacteria into the systemic circulation during
food intake or tooth brushing. A number of inflammatory mediators
are produced and affect the foetoplacental unit, altering the ex-
change of nutrients between the mother and the foetus and pre-
maturely generating uterine contractions, which result in preterm
births and LBW. With the advent of evidence-based medicine, in
1996 Offenbacher et al’’ performed the first case-control study
that reported a 7.5-fold higher risk of preterm birth in mothers with
periodontal disease, prompting renewed interest in this disease and
its association with pregnancy and birth outcomes.

Since then, subsequent observational studies, systematic re-
views and meta-analysis have focused on assessing the association
between periodontitis and preterm birth, and their conflicting find-
ings clouded the relationship between these two variables.!%%18
This inconsistency can be partly attributed to the heterogeneity of
the studies in terms of their design, statistical analyses, sample sizes,
adjustment for confounders, and the definitions of periodontitis
used, generating uncertainty and imprecision around the conclu-
sions drawn in most of the work published to date.

The great variability observed in the results of descriptive
and analytical observational studies and the publication of new
data make it necessary to perform a systematic review and meta-
analysis that can improve the evidence on the association between
periodontitis and preterm birth. More clarity around this research

Clinical Relevance

Scientific rationale for study: Although periodontitis is not
considered a risk factor for preterm birth, the impor-
tance of this condition has been increasingly recognized
for its association with systemic diseases such as hyper-
tension, pre-eclampsia and eclampsia, diabetes mellitus,
metabolic syndrome and cerebrovascular disease.

Principal findings: Pregnant women with periodontitis had a
higher risk of preterm birth than those without
periodontitis.

Practical implications: Health care professionals should
make efforts to prevent periodontal disease in all
women of childbearing age to reduce the risk of preterm
birth.

guestion can inform strategies to improve the periodontal health
of women at childbearing age and to refine the diagnostic criteria
for applying appropriate clinical treatments. Better periodontal
health may reduce the incidence of adverse birth outcomes, neo-
natal mortality, and the physical and mental sequelae associated
with these, ultimately strengthening human capital from birth and
in so doing, reinforcing high standards of health throughout so-
ciety. The aim of this systematic review and meta-analysis is to
assess the association between periodontitis and preterm birth in
women of childbearing age.

2 | MATERIALS AND METHODS

In accordance with the Preferred Reporting Items for Systematic

19.20 \ye conducted

Reviews and Meta-Analyses (PRISMA) guidelines,
a systematic review of analytical observational studies evaluating
the association between maternal periodontitis and preterm birth,

with or without LBW.

2.1 | Information sources and search strategy

We searched online databases, bibliographic platforms and metase-
arch engines available in the libraries of the Health School of the
Industrial University of Santander (Colombia) and the Pedagogical
and Technological University of Colombia, from their inception to
November 2016 (Table 1). The search was performed on 2 February
2017. In addition, we handsearched relevant reviews, meta-analyses
and document archives from libraries, including unpublished ma-
terials, to identify additional reports. We implemented the search
strategy in Spanish and/or English, according to the search engine,
including the following keywords: “periodontitis AND preterm birth,”
“peridodontal diseases AND preterm delivery,” “periodontitis AND

o« o«

preterm labor,” “periodontitis AND parto pretérmino,” “enfermedad

periodontal AND parto pretérmino.”
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TABLE 1 Sources of information for

. . . S
systematic review and meta-analysis. The ource
search was carried out on 2nd February MEDLINE
2017 PubMed

EMBASE Classic (Excerpta Medica) and

Embase
ScienceDirect
SciELO
Redalyc

Clinicaltrials.gov

Bibliographies of meta-analyses

Library—document archive

Google Scholar

2.2 | Inclusion criteria and study selection

We included analytical case-control studies and prospective cohort
studies. Studies had to express association using odds ratios (ORs)
adjusted by means of multiple logistic regression models. We con-
sidered articles written in English or Spanish.

We defined preterm birth according to WHO criteria: births
before 37 weeks of gestational age and birthweight of <2500 g.
Full-term births without complications were defined as occurring at
37 weeks of gestational age or later and with a birthweight of at least
2500 g.2%22 We considered the primary exposure of interest to be
the presence of periodontitis in the mothers under study.

We screened titles and abstracts to exclude duplicates and
clearly ineligible studies, and we examined the full-text papers of
the remaining records to confirm that the retrieved reports met our
inclusion criteria and to extract data for the systematic review and
meta-analysis.

2.3 | Assessing quality of included studies

Included papers had to meet the evaluation criteria of the Critical
Appraisal Skills Programme Espaiiol (CASPe) for cohort and case-
control studies®® and obtain a score of 5 or higher on the Newcastle-
Ottawa scale?® to ensure a minimal level of methodological quality
in the included studies. In addition, the studies had to report at least
80% of the following information: year, study design, country, objec-
tive, study period, inclusion criteria, calculation of gestational age,
method of randomization, description of case and control (or expo-
sure and nonexposure) with their respective inclusion and exclusion
criteria, blinded dental examination, precise definition and clinical
indicators for diagnosing periodontitis, clear definition of preterm
birth, type of statistical analysis (crude and adjusted ORs, multiple
logistic regression models), consideration of confounding variables
or risk factors, and conclusion. We excluded papers that used am-
biguous definitions for periodontitis and/or preterm birth, had small
sample sizes, categorized age groups inappropriately, failed to de-
scribe the periodontal clinical examination or reported ORs and Cls

that were not reliable or were not adjusted for confounders.

[DENTISTRY ax0
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Type Search period
Database 1946-2016

Bibliographic platform

Database 1947-1973
1974-2016
Bibliographic platform 1995-2016
Database 1996-2016
Database 2006-2016
Database 2000-2016
Handsearching 2003-2016
Handsearching 1996-2016
Metasearch engine 1996-2016

2.4 | Evaluation of interrater reliability

Two review authors—blinded to article authorship as well as year and
journal of publication—independently selected studies for inclusion
and performed data extraction, resolving disagreements through
academic discussion and involving a third expert when needed. We
measured concordance between the two authors using the Kappa
index, which according to version 5.1.0 of the Cochrane Handbook
for Systematic Reviews of Interventions?” is fair at values of 0.40-0.59,
good at 0.60-0.74 and excellent at values of 0.75 or higher.

2.5 | Statistical analysis

Extracted data from included studies were entered into Excel 2007
and then exported for analysis into EPIDAT 3.1. Based on the input-
ted sample size N, OR and the lower bounds of the 95% confidence
interval (Cl), EPIDAT then adjusts the calculation of the upper bounds
of the 95% ClI, without any significant variation from the Cls reported
in the original studies. We used DerSimonian and Laird's method to
assess study heterogeneity, calculating the Q statistic (;(2) and the I
using the formula I = [(Q-df)/Q] x 100, where Q corresponds to the
42 distribution and df are the degrees of freedom. We interpreted the
12 statistic based on guidance in the Cochrane Handbook for Systematic
Reviews of Interventions.?>?® Values of 0%-40% might not be impor-
tant; values of 30%-60% may represent moderate heterogeneity; val-
ues of 50%-90% may represent substantial heterogeneity; and values
of 75%-100% represent considerable heterogeneity. In the light of
the heterogeneity of the included studies, we chose to use a random-
effects meta-analysis. We analysed reporting bias using Egger's test.
We also exported study data to SPSS statistical software (version 20)

to calculate prevalence and consider variables for the meta-analysis.

3 | RESULTS

Our initial search yielded 3104 records from electronic sources and
391 records from handsearches of one systematic review?” and six

meta—analyses.zs'33 We excluded 3426 records that were duplicate
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FIGURE 1 PRISMA flow chart for
selecting studies for inclusion in meta-
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reports, used an ineligible study design, or focused on a research
question that was not relevant to our review. We undertook a full-
text evaluation of the other 69 papers, excluding 3 short reports and
35 studies that did not meet our inclusion criteria. We thus subjected
31 records to a full quality assessment, excluding 11 based on quality
criteria. Our final meta-analysis included 20 studies. Figure 1 presents
the PRISMA flow diagram and describes the process for study selec-
tion. The Kappa index for strength of concordance between the two
review authors was 0.7615, which corresponds to an excellent rating.

Of the 20 articles included in the meta-analysis, 16 (80%) used
a case-control design, and 4 (20%) were prospective cohort studies.
Fourteen were retrieved from searches of MEDLINE/PubMed, four
from EMBASE, one from ScienceDirect and one from Redalyc. All
studies met CASPe criteria for methodological quality and scored a 5
or more on the Newcastle-Ottawa scale. Table 2 describes the char-
acteristics of studies. Our meta-analysis included 10 215 patients;
the Q value was 24.2464 (P = 0.1869), indicating low heterogeneity
(” = 21.63%) (Appendix S1).

The meta-analysis showed that 60% of the studies observed a
positive association between maternal periodontitis and preterm
birth, while 40% did not. Under the random-effects model, meta-
analysis showed an OR of 2.01 (95% Cl 1.71, 2.36), which represents
a significant positive association between the explanatory and out-
come variables. Egger's test showed a low level of reporting bias,
with the result lying at the lower limit, which is positive at P < 0.1
(Appendix $3).%4

Our assessment of between-study heterogeneity showed the

most important variability in two aspects:

e Diagnosis of periodontitis: the 20 studies used 13 definitions:

analysis

o Eight studies (40%) defined periodontitis as presenting with
at least four teeth with one or more sites having a periodontal
probing depth (PPD) of 4 mm or more and with at least one site
having a clinical attachment level (CAL: measurement from the
cemento-enamel junction to the total probing depth) of 3 mm
or more. 3742

O The remaining 12 studies (60%) used ad hoc definitions devel-
oped for their respective studies (Table 2).

e Analysis of covariables or risk factors: the 20 studies collectively
described 38 risk factors for preterm birth. Table 3 presents the
frequency of their use among the primary studies, with tobacco
use, history of preterm birth, maternal age, multiparous preg-
nancy and parity standing out as the most frequently analysed
covariables.

In this type of study, the validity and accuracy of the exposure
measure are critical. Studies that used the Community Periodontal
Index of Treatment Needs (CPITN) or CAL measurement as the sole
criterion for diagnosing periodontitis were not appropriate, since the
exposure measure should take bleeding on probing (BOP) and pocket
depth into account. The quality of these studies was low, and they
might have overestimated the association. Thus, we excluded stud-
ies using a single pathological criterion to reach a diagnosis of peri-
odontitis from the meta-analysis’”**~48 (Appendix S2). Pooled results
showed a significant positive association between the explanatory and
outcome variables.

Of the 20 studies contributing to the meta-analysis, 8 took
place in the Americas, 6 in Europe, 5 in Asia, and 1 in Africa. Based
on the scoring system used by the United Nations (UN) to clas-
sify countries according to their economic development,49 the
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TABLE 3 Covariables analysed in 20 studies included in
meta-analysis

Variable Total % Variable Total %
Tobacco use 16 80 Marital status 5 25
History of 16 80 Hypertension 5 25
preterm birth, in pregnancy
+*LBW
Age 15 75 Kidney disease 5 25
Multiparous 14 70 Type of birth 5 25
pregnancy
Parity 13 65 Profession 5 25
Antibiotics 13 65 Use of illicit 4 20
during drugs
pregnancy
Diabetes 13 65 History of 4 20
mellitus miscarriage
Alcohol use 9 45 Primiparous 4 20
pregnancy
Chronic 9 45 Ethnicity 4 20
hypertension
Prenatal 8 40 Bacterial 4 20
check-ups vaginosis
Household 8 40 HIV 3 15
income
Cardiovascular 8 40 Dwelling 8 15
disease
Education 7 35 Liver disease 2 10
Chronic- 7 35 Thyroid disease 2 10
systemic
disease
Genitourinary 6 30 Anaemia 2 10
tract infection
Stillbirths 6 30 Periodontal 1 5
treatments
Foetal 6 30 STls 1 5
abnormality
Obstetric 6 30 Premature 1 5
abnormality rupture of
membrane
Maternal BMI 5 25 Physical effort 1 5

BMI, body mass index; LBW, low birthweight; STI, sexually transmitted
infection.

studies’ locations were split evenly among countries with devel-
oped and developing economies. The pooled analysis of studies
taking place in the developing world showed a significant associ-
ation between periodontitis and preterm birth (OR 1.94, 95% ClI
1.59, 2.36). There is no evidence of heterogeneity or reporting
bias (Appendix S4).

Eight of the 10 studies in developed countries reported a signif-
icant positive association between periodontitis and preterm birth,
while the other two observed a significant negative association
(pooled OR: 2.19, 95% CI 1.65, 2.90). The I? statistic showed mod-

erate heterogeneity, and there was also the evidence of reporting

bias, which can be explained by the low presence of studies showing
a negative association between the variables analysed in this sub-
group (Appendix S5).

The sensitivity analysis under the random-effects model did
not significantly change the OR or its 95% Cl; the relative change in
weight of the omitted studies was minimal, demonstrating the ro-

bustness of our pooled findings.

4 | DISCUSSION AND CONCLUSION

This meta-analysis found that maternal periodontitis doubled the
risk of preterm birth. The main sources of between-study heteroge-
neity resided in the definition of periodontitis during gestation and
in the confounders considered in statistical analyses.

Previous systematic reviews and meta-analyses have highlighted
the difficulties derived from heterogeneous diagnostic criteria for
periodontitis. In 2005, Khader® performed one of the first meta-
analyses and found a positive association between periodontal
disease and preterm birth (OR: 4.28, 95% Cl 2.62, 6.99), but that
review included a limited number of studies. Teshome & Yitayeh27
systematic review found a positive association between periodon-
tal disease and preterm birth plus LBW but called for larger, longer,
better-designed studies capable of generating more precise effect
estimates. The authors of that review warned that the greatest lim-
itations they identified were inconsistent and dissimilar definitions
of periodontitis. Their reports were taken into account to carry out
the present review and improve the interpretation of the results.
Vergnes & Sixou®? stated the same limitation in their meta-analysis
and also found a positive association between periodontal disease
and preterm birth plus LBW (OR: 2.83; 95% CI 1.95, 4.10). They em-
phasized that the presence of an association did not imply causation.

12?—who also reported a significant positive associ-

Corbella et a
ation between periodontal disease and preterm birth (OR: 1.78, 95%
Cl 1.58, 2.01)—judged inadequate reporting of confounding vari-
ables to be the most important limitation when interpreting the data.
Their results should be interpreted with caution because of the high
heterogeneity found (1? = 82%). Similarly, Konopka & Paradowska-
Stolarz®? found a significant positive association (OR: 2.34; 95%
Cl 1.88, 2.93), moderate heterogeneity (I? = 60%) and a significant
level of reporting bias according to Egger's test (P = 0.002). To avoid
pooling studies with different methodology, it is important to state
rigorous inclusion and exclusion criteria.

In 2013, Ide & Papapanou® included 11 case-control studies and
found a significant positive association between periodontitis and
preterm birth (OR: 2.47; 95% Cl 2.19, 2.77) with high heterogeneity
(17 = 96%). In 2016, Corbella et al*’ performed a meta-analysis of 16
studies and also found a positive association (RR: 1.61; 95% Cl 1.33,
1.95) and high heterogeneity (1? = 79%). The present study review
found lower heterogeneity generating more robust results.

In 2011, Matevosyan et al®! did not find an association between
the two variables of interest but indicated the necessity of consen-
sus criteria for diagnosing chronic and active periodontal disease.
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The association between this condition and preterm birth is a func-
tion of the prevalence calculated based on the diagnosis. A cut-off
for CAL of 3 mm or more yielded an OR of 2.76 (95% CI 0.45, 3.60),
while a definition based on PPD of 4 mm or more resulted in an OR
of 2.35 (95% Cl 0.23, 3.40). The imprecision of these results can be
attributed to the paucity of data based on homogeneous diagnostic
criteria, a limitation also affecting the primary studies in our review.
Chambrone et al?® reported a positive association between peri-
odontitis and preterm birth and between periodontitis and preterm
birth plus LBW, but these results are subject to the same limitation
as the Matevosyan study.®!

Indeed, we found high variability in terms of the clinical diagno-
ses of periodontitis and insist on the need to establish international
consensus criteria for diagnosis. At the same time, in our study we
were able to limit the heterogeneity by applying adequate inclusion
and exclusion criteria according to PRISMA guidelines, and the I test
showed a value of heterogeneity that might not be important.

With respect to the conceptual variability around diagnosing
periodontitis and researching its link with preterm birth, previous
studies have already demonstrated the difficulty of achieving world-
wide consensus. In 2012, Tejada et al’t compared two definitions for
periodontitis from Europe and the United States, concluding that
the former underestimates the prevalence of the condition, and the
latter is more appropriate for studying the association between peri-
odontitis and preterm birth because it allows clinicians more margin

at diagnosis. Gomes-Filho et al®

used four definitions for diagnosing
periodontal disease and analysed how its relationship with preterm
birth changed according to the definition used. The OR decreased
as the diagnostic criteria became stricter, with a resulting underes-
timation of the association between the disease and preterm birth.
In contrast, less rigorous definitions overestimated the relationship.
Their conclusions further support the need to establish consensus
criteria for diagnosing periodontal disease, enabling research that is
more precise, reliable and reproducible. In the present review, we
found just three studies that used CAL, PPD and BOP measurements
for periodontitis diagnosis. The resulting sample size was too small
to perform a meta-analysis, since there should be at least seven
studies in a quantitative analysis.’> However, the meta-analysis of
studies that used more than one exposure measure also showed a
positive association between periodontitis and preterm birth, with
similar effect estimates.

Jenkins®® analysed the difficulty of coming to an agreement and
the influence that language has on the development of certain cul-
turally determined concepts—both in daily life and in specific areas
of knowledge such as medicine, nursing or odontology; these dif-
ferences help explain the variability in the diagnostic criteria used.
However, the research community should, at least within its own
confines, pursue greater consensus around the definitions used
across studies so that their efforts to improve population health are
more efficacious, effective and efficient.”®
Tobacco smoking is recognized as the most important environ-

mental risk factor in periodontitis.>* However, 20% of the included
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studies did not control for this risk factor. Andonova et al*? excluded
women who smoked because they considered it could be a con-
founder. Moreover, no study excluded pregnant women who bled
on probing, as this variable was not considered a risk factor. Future
observational studies could revisit this issue.

Previous literature from countries with developed economies
does not conclusively show a positive association between peri-
odontitis and preterm birth, in contrast with the body of evidence
from the developing world, which shows a more consistent con-
nection.”>>® Our subgroup analyses support a significant positive
association in both contexts, in concordance with the overall find-
ings of the meta-analysis. Studies from countries in both economic
development categories have reported positive as well as negative

associations.”’

4.1 | Limitations

This systematic review must be evaluated in the context of a number
of limitations. Although between-study heterogeneity was low, the
variability in diagnostic criteria for periodontitis and in the consid-
eration of different potential confounders could diminish the preci-
sion of the meta-analysis. In scientific literature, the risk of reporting
bias is considered low when there is a certain balance between
studies reporting positive and negative associations between the
variables of interest. Controlling for this bias prevents researchers
from making subjective decisions regarding what results should be
published. However, there may be a risk of reporting bias even with
an exhaustive search of the literature, making it necessary to base
the meta-analysis on well-designed analytical observational stud-
ies.3*%85% The present review has been able to maintain balance in
the findings of the included studies, avoiding a substantial level of
reporting bias in the results presented. In this review, we defined
preterm birth according to WHO criteria but the American College
of Obstetricians and Gynecologists and the Society for Maternal-
Fetal Medicine®® recommend a different definition, which should be
considered in future reviews. Finally, this review included studies in
only Spanish and English; excluding publications in other languages
limits the inclusion of more data in the meta-analysis. The present
review should be complemented by other projects.

In conclusion, this meta-analysis showed a positive association
between preterm birth and maternal periodontitis. To reduce the
incidence of preterm birth, health and education centres should
prioritize this risk factor, implementing actions that favour preven-
tion in all women of childbearing age. Further research is needed
to assess the effectiveness of promptly diagnosing and treating
periodontitis in pregnant mothers. The included analytical obser-
vational studies reflected the lack of international consensus for
diagnosing maternal periodontitis and the variability in potential
confounders considered. The research community should address
this academic debate in order to enable the adequate application
of the scientific method and to optimize public health and clinical

decision-making.



* LwiLey-e

MANRIQUE-CORREDOR ET AL.

ORALEPIDEM]OLOGY

CONFLICT OF INTEREST

The authors declare that there are no conflicts of interest in this

study.

ORCID

Adriana Lopez-Pineda

https://orcid.org/0000-0002-2117-0178

REFERENCES

1.

10.

11.

12.

13.
14.

15.

16.

17.

18.

WHO. Reducir la mortalidad de los recién nacidos. 2017. http://
www.who.int/mediacentre/factsheets/fs333/es/. Accessed
October 12, 2017.

Oza S, Lawn JE, Hogan DR, Mathers C, Cousens S. Cause-of-death
estimates for the early and late neonatal periods for 194 countries
from 2000-2013. ArXiv Prepr ArXiv14114021. 2014.

. OMS. Born To Soon. The Global Action Report on Preterm Birth.

Geneva: World Health Organization; 2012:128.

Qureshi A, ljaz S, Syed A, Qureshi A, Khan AA. Periodontal infec-
tion: a potential risk factor for pre-term delivery of low birth weight
(PLBW) babies. J Pak Med Assoc. 2005;55(10):448.

Institute of Medicine (US) Committee on Understanding Premature
Birth and Assuring Healthy Outcomes; Behrman RE, Butler AS, edn.
Preterm Birth: Causes, Consequences, and Prevention. Washington,
DC: National Academies Press (US); 2007.

Bey A, Gupta ND, Khan S, Ashfaq N, Hadi SA. Periodontitis: a signif-
icant risk factor for preterm low birth weight (PTLBW) babies. Biol
Med. 2011;3(2):158-163.

Andonova |, lliev V, Zivkovi¢ N, Susi¢ E, Bego |, Kotevska V. Can
oral anaerobic bacteria cause adverse pregnancy outcomes? Pril
(Makedon Akad Nauk Umet Odd Med Nauki). 2015;36(1):137-143.
Polyzos NP, Polyzos IP, Mauri D, et al. Effect of periodon-
tal disease treatment during pregnancy on preterm birth inci-
dence: a metaanalysis of randomized trials. Am J Obstet Gynecol.
2009;200(3):225-232.

Goldenberg RL, Culhane JF, lams JD, Romero R. Epidemiology and
causes of preterm birth. Lancet. 2008;371(9606):75-84.

Urban E, Radnai M, Novék T, Gorzo |, Pal A, Nagy E. Distribution
of anaerobic bacteria among pregnant periodontitis patients who
experience preterm delivery. Anaerobe. 2006;12(1):52-57.

McGaw T. Periodontal disease and preterm delivery of low-birth-
weight infants. J Can Dent Assoc. 2002;68(3):165-169.

Choi E-Y, Bae SH, Ha MH, et al. Genistein suppresses Prevotella
intermedia lipopolysaccharide-induced inflammatory response in
macrophages and attenuates alveolar bone loss in ligature-induced
periodontitis. Arch Oral Biol. 2016;62:70-79.

Galloway CE. Focal infection. Am J Surg. 1931;14(3):643-645.

Igari K, Kudo T, Toyofuku T, Inoue Y, lwai T. Association between
periodontitis and the development of systemic diseases. Oral Biol
Dent. 2014;2(1):4.

Milward MR, Chapple IL, Wright HJ, Millard JL, Mattews JB,
Cooper PR. Differential activation of NF-kp and gene expression
in oral epithelial cells by periodontal pathogens. Clin Exp Immunol.
2007;148:307-324.

Loos BG. Systemic markers of inflammation in periodontitis. J
Periodontol. 2005;76:2106-2115.

Offenbacher S, Katz V, Fertik G, et al. Periodontal infection as a
possible risk factor for preterm low birth weight. J Periodontol.
1996;67(10 suppl):1103-1113.

Jeffcoat M, Parry S, Sammel M, Clothier B, Catlin A, Macones G.
Periodontalinfectionand preterm birth: successful periodontal ther-
apy reduces the risk of preterm birth. BJOG. 2011;118(2):250-256.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Hutton B, Catala-Lopez F, Moher D. La extensién de la declaracion
PRISMA para revisiones sistematicas que incorporan metaanalisis
en red: PRISMA-NMA. Med Clinica. 2016;147(6):262-266.

Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement.
PLoS Med. 2009;6(7):e1000097.

Beck S, Wojdyla D, Say L, et al. The worldwide incidence of preterm
birth: a systematic review of maternal mortality and morbidity. Bull
World Health Organ. 2010;88:31-38.

Wagner ME, Schubert HJ, Schubert DS, et al. Guidelines on optimal
feeding of low birth-weight infants in low-and middle-income coun-
tries. Adv Child Dev Behav. 1979;14(15):57-148.

Cabello JB. Plantilla para ayudarte a entender un Estudio de Casos 'y
Controles. CASPe Guias CASPe Lect Critica Lit Médica Alicante CASPe.
2005;Cuaderno 11:13-19.

Wells GA, Shea B, O'Connell D, et al. The Newcastle-Ottawa Scale
(NOS) for assessing the quality of nonrandomised studies in me-
ta-analyses [Internet]. The Ottawa Hospital Research Institute.
2017. http://www.ohri.ca/programs/clinical_epidemiology/oxford.
asp. Accessed January 21, 2016.

Higgins J, Sally G. Manual Cochrane de revisiones sistematicas
de intervenciones [Internet]. Version 5.1.0. Barcelona: Centro
Cochrane Iberoamericano; 2012. 639. http://www.cochrane.es
/?q=es/node/269. Accessed December 20, 2015.

Cochrane. 9.5.2 Identifying and measuring heterogeneity [Internet].
[citado 24 de noviembre de 2017]. http://handbook-5-1.cochrane.
org/chapter_9/9_5_2_identifying_and_measuring_heterogeneity.
htm. Accessed December 20, 2015.

Teshome A, Yitayeh A. Relationship between periodontal disease
and preterm low birth weight: systematic review. Pan Afr Med J.
2016;24(1):215.

Chambrone L, Guglielmetti MR, Pannuti CM, Chambrone LA.
Evidence grade associating periodontitis to preterm birth and/or
low birth weight: I. A systematic review of prospective cohort stud-
ies. J Clin Periodontol. 2011;38(9):795-808.

Corbella S, Taschieri S, Francetti L, De Siena F, Del Fabbro M.
Periodontal disease as a risk factor for adverse pregnancy out-
comes: a systematic review and meta-analysis of case-control stud-
ies. Odontology. 2012;100(2):232-240.

Ide M, Papapanou PN. Epidemiology of association between mater-
nal periodontal disease and adverse pregnancy outcomes-system-
atic review. J Clin Periodontol. 2013;84(s4):5181-5194.

Matevosyan NR. Periodontal disease and perinatal outcomes. Arch
Gynecol Obstet. 2011;283(4):675-686.

Konopka T, Paradowska-Stolarz A. Periodontitis and risk of
preterm birth and low birthweight-a meta-analysis. Ginekol Pol.
2012;83(6):446-453.

Vergnes J-N, Sixou M. Preterm low birth weight and mater-
nal periodontal status: a meta-analysis. Am J Obstet Gynecol.
2007;196(2):135. el.

Pérez SP, Rodriguez MD. Consideraciones practicas acerca de la de-
teccion del sesgo de publicacién. Gac Sanit. 2006;20:10-16.
Siqueira FM, Cota LOM, Costa JE, Haddad JPA, Lana AMQ, Costa
FO. Intrauterine growth restriction, low birth weight, and preterm
birth: adverse pregnancy outcomes and their association with ma-
ternal periodontitis. J Periodontol. 2007;78(12):2266-2276.
Gomes-Filho IS, Cruz SS, Rezende EJ, et al. Exposure measurement
in the association between periodontal disease and prematurity/
low birth weight. J Clin Periodontol. 2007;34(11):957-963.

Agueda A, Ramoén JM, Manau C, Guerrero A, Echeverria JJ.
Periodontal disease as arisk factor for adverse pregnancy outcomes:
a prospective cohort study. J Clin Periodontol. 2008;35(1):16-22.
Nabet C, Lelong N, Colombier M-L, et al. Maternal periodontitis and
the causes of preterm birth: the case-control Epipap study. J Clin
Periodontol. 2010;37(1):37-45.


https://orcid.org/0000-0002-2117-0178
https://orcid.org/0000-0002-2117-0178
http://www.who.int/mediacentre/factsheets/fs333/es/
http://www.who.int/mediacentre/factsheets/fs333/es/
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.cochrane.es/?q=es/node/269
http://www.cochrane.es/?q=es/node/269
http://handbook-5-1.cochrane.org/chapter_9/9_5_2_identifying_and_measuring_heterogeneity.htm
http://handbook-5-1.cochrane.org/chapter_9/9_5_2_identifying_and_measuring_heterogeneity.htm
http://handbook-5-1.cochrane.org/chapter_9/9_5_2_identifying_and_measuring_heterogeneity.htm

MANRIQUE-CORREDOR ET AL.

CommunTy

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Baskaradoss JK, Geevarghese A, Kutty VR. Maternal periodontal
status and preterm delivery: a hospital based case-control study. J
Periodontal Res. 2011;46(5):542-549.

Bulut G, Olukman O, Calkavur S. Is there a relationship between
maternal periodontitis and pre-term birth? A prospective hospital-
based case-control study. Acta Odontol Scand. 2014;72(8):866-873.
Macedo JF, Ribeiro RA, Machado FC, et al. Periodontal disease and
oral health-related behavior as factors associated with preterm
birth: a case-control study in south-eastern Brazil. J Periodontal Res.
2014;49(4):458-464.

Andonova |, lliev V, Zivkovi¢ N. Periodontal disease and risk
for pre-term birth: a case-control study. Serbian J Exp Clin Res.
2015;16(1):27-32.

Goepfert AR, Jeffcoat MK, Andrews WW, et al. Periodontal disease
and upper genital tract inflammation in early spontaneous preterm
birth. Obstet Gynecol. 2004;104(4):777-783.

Mokeem SA, Molla GN, Al-Jewair TS. Prevalence and relationship
between periodontal disease and pre-term low birth weight infants
at King Khalid university hospital in Riyadh, Saudi Arabia. J Contemp
Dent Pract. 2004;5(2):1-13.

Jarjoura K, Devine PC, Perez-Delboy A, Herrera-Abreu M, D'alton
M, Papapanou PN. Markers of periodontal infection and preterm
birth. Am J Obstet Gynecol. 2005;192(2):513-519.

Pitiphat W, Joshipura KJ, Gillman MW, Williams PL, Douglass CW,
Rich-Edwards JW. Maternal periodontitis and adverse pregnancy
outcomes. Community Dent Oral Epidemiol. 2008;36(1):3-11.

Grandi C, Trungadi M, Meritano J. Enfermedad periodontal materna
y riesgo de parto prematuro: un estudio caso-control. Rev Hosp
Matern Infant Ramon Sarda. 2009;28(3):121-128.

Ryu J-I, Oh K, Yang H, et al. Health behaviors, periodontal condi-
tions, and periodontal pathogens in spontaneous preterm birth: a
case-control study in Korea. J Periodontol. 2010;81(6):855-863.
Hongbo W, Barcena A, Kituyi M, et al. World Economic Situation and
Prospects 2016. New York, NY: United Nations; 2016:231.

Khader Y. Periodontal diseases and the risk of preterm birth and
low birth weight: a meta-analysis. J Periodontal. 2005;76(2):161-165.
de Tejada BM, Gayet-Ageron A, Combescure C, Irion O, Baehni
P. Association between early preterm birth and periodontitis ac-
cording to USA and European consensus definitions. J Matern Fetal
Neonatal Med. 2012;25(11):2160-2166.

von Hippel PT. The heterogeneity statistic | 2 can be biased in small
meta-analyses. BMC Med Res Methodol. 2015;15(1):35.

Jenkins K. ;Por qué la historia? Primera edicién. México: Fondo de
Cultura Econdmica; 2014:384.

Palmer RM, Wilson RF, Hasan AS, Scott DA. Mechanisms of ac-
tion of environmental factors-tobacco smoking. J Clin Periodontol.
2005;32(suppl 6):180-195.

55.

56.

57.

58.

59.

60.

62.

63.

64.

~WiLEy-L

Le HTT, Jareinpituk S, Kaewkungwal J, Pitiphat W. Increased risk of
preterm birth among non- smoking, non- alcohol drinking women
with maternal periodontitis. Southeast Asian J Trop Med Public
Health. 2007;38(3):586-593.

Srinivas SK, Sammel MD, Stamilio DM, et al. Periodontal disease
and adverse pregnancy outcomes: is there an association? Am J
Obstet Gynecol. 2009;200(5):497.e1-8.

Cardona Patarroyo C, Bonilla Olano E. La cooperacion internacional,
asunto econdémicoy de geopolitica. Obs Econ Latinoam. 2014;204:1-26.
Sandoya E. Metaandlisis: fortalezas y debilidades. Rev Urug Cardiol.
2008;23(3):263-275.

Bosques Padilla FJ, Gdmez Almaguer D. El sesgo de publicacion es
un problema cientifico frecuente que tiene consecuencias éticas
adversas. Med Univ. 2009;11(42):1-2.

ACOG Committee Opinion No 579: definition of term pregnancy.
Obstet Gynecol. 2013;122(5):1139-1140.

Moore S, Ide M, Coward PY, et al. A prospective study to inves-
tigate the relationship between periodontal disease and adverse
pregnancy outcome. Br Dent J. 2004;197(5):251-258.

Radnai M, Gorzé I, Urban E, Eller J, Novak T, Pal A. Possible associ-
ation between mother's periodontal status and preterm delivery. J
Clin Periodontol. 2006;33(11):791-796.

Mumghamba EG, Manji KP. Maternal oral health status and preterm
low birth weight at Muhimbili National Hospital, Tanzania: a case-
control study. BMC Oral Health. 2007;7:8.

Kumar A, Basra M, Begum N, et al. Association of maternal peri-
odontal health with adverse pregnancy outcome. J Obstet Gynaecol
Res. 2013;39(1):40-45.

[DENTISTRY ax0
(ORALEPIDEMIOLOGY

SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of the article.

How to cite this article: Manrique-Corredor EJ, Orozco-
Beltran D, Lopez-Pineda A, Quesada JA, Gil-Guillen VF,
Carratala-Munuera C. Maternal periodontitis and preterm
birth: Systematic review and meta-analysis. Community Dent
Oral Epidemiol. 2019;00:1-9. https://doi.org/10.1111/

cdoe.12450


https://doi.org/10.1111/cdoe.12450
https://doi.org/10.1111/cdoe.12450

