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Periodontal Diseases and Adverse Pregnancy Outcomes: 

Review of Two Decades of Clinical Research

Zocko Ange Désiré Pockpaa / Assem Soueidanb / Nadin Thérèse Koffi-Coulibalyc / Alexandre Limamd / 
Zahi Badrane / Xavier Struillouf

Purpose: The aim of this study was to review the literature and chart the clinical studies that have focused on peri-
odontal diseases and adverse pregnancy outcomes since 1996.

Materials and Methods: Medline, Cinahl, and Cochrane databases were searched for original studies focused on 
pregnancy outcomes and periodontal status in humans. The most recent search was conducted on April 30, 2020.

Results: Of the 633 articles identified, 232 articles (n = 119,774 participants) were selected for analysis. The ma-
jority of studies highlighted a statistically significant association between periodontal diseases and preterm birth
(71 of 111 articles; 63.96%), low birth weight (46 of 64 articles; 71.87%), preterm low birth weight (29 of 49 arti-
cles; 59.18%), preeclampsia (31 of 45 articles; 68.89%) and other pregnancy complications, such as preterm,
prelabor rupture of membranes (17 of 26 articles; 65.38%). Geographical analysis revealed that clinical studies 
were conducted in 51 countries, primarily in the United States (42 studies, 18.10%), Brazil (33 studies, 14.22%)
and India (25 studies, 10.78%). Irrespective of geographical location, analysis showed various degrees of evidence
of a relationship between periodontal diseases and adverse pregnancy outcomes.

Conclusion: The majority of the studies found a statistically significant link between periodontal diseases and
some complications of pregnancy. The strength of such a link varies according to type of study, type of variable and 
outcome measure selected.
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Periodontal disease, such as gingivitis and periodontitis,
is an immuno-inflammatory infection-induced condition 

affecting the tissues supporting the teeth (gingiva, peri-
odontal ligaments, cementum, and alveolar bone).28 In 
susceptible patients, it results from a deficient host re-
sponse following dysbiosis of the bacterial biofilm.13 If un-
treated, permanent loss of teeth may result, entailing ad-
verse repercussions in terms of the individual’s general
state of health.19,46 Indeed, various studies have demon-
strated a link between periodontitis and conditions such

as diabetes,31 rheumatoid arthritis,5 cardiovascular disor-
ders,39 age-related macular degeneration,44 and erectile 
dysfunction.48

In 1996, Offenbacher25 first documented that pregnant 
women with periodontitis were at a 7.5-times higher risk of 
delivering preterm low birth weight infants than women with
healthy periodontal tissue. In the wake of this initial clinical
study, a large body of research work has addressed the re-
lationship between periodontal diseases and obstetrical 
outcomes.1,3,6,9,10,17,22-24,32,34,37,41

PERIODONTOLOGY
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The aim of this study was to review the literature and 
chart the clinical studies that focused on periodontal dis-
eases and adverse pregnancy outcomes (APOs) over the 
two decades since Offenbacher’s publication.25

MATERIALS AND METHODS

Search Strategy

The following databases were searched electronically: 
PubMed, CINAHL, and Cochrane (Fig 1). Published epide-
miological and interventional studies suggesting a relation-
ship between periodontal diseases and APOs were se-
lected. The search was conducted using a combination of 
several key words. All of the references obtained were en-
tered into Zotero 5.0 software (Center for History and New
Media, George Mason University; Fairfax, VA, USA). The 
search targeted articles published in English or French, with 
the most recent search conducted on April 30, 2020. 

Inclusion Criteria

To be included, articles were required to have the following 
characteristics: 
 based on original clinical studies (randomized controlled 

trial, not-randomized controlled trial, cohort study, case-
controlled study, cross-sectional study);

 a focus on periodontal diseases and preterm birth (PTB) 
and/or low birth weight (LBW) and/or preterm low birth 
weight (PLBW) and/or preeclampsia (PREEC) and/or 
other pregnancy complications (OPC); 

 published in English or French. 

Exclusion Criteria

Articles were excluded if they were:
 animal or in vitro studies;
 beyond the scope of the research;
 published in a language other than English or French; 
 opinion-based articles, literature reviews, systematic re-

views, or meta-analyses. 

Data Extraction

The following data were extracted from each article re-
trieved: name of principal author, year of publication, coun-
try of research, type of study, number of participants, type 
of obstetrical complication under investigation, assessment
and diagnostic criteria for periodontal diseases, and main
study findings and conclusions. The articles were then
sorted into various groups according to the given obstetrical 
complication. If an article focused on several obstetrical
complications, it was included in several groups. 

Articles identified through database 
(PubMed, CINHAL, Cochrane)

(n = 633)

Selected articles after analysis of titles 
and abstracts

(n = 290)

Selected articles after full-text articles  
assessed

(n = 232)

Included articles

(n = 232)

Articles excluded
(n = 343)

Articles excluded
(n = 58)
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Fig 1  Flowchart of study selection.
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RESULTS 

A total of 633 potentially relevant articles were identified.
After eliminating those which failed to meet the inclusion
criteria outlined, 232 articles (n=119,774 participants) 
were included for analysis (Fig 2). The sample included 
193 epidemiological studies and 39 interventional studies. 
About 10 articles were published each year on this topic in
various journals (periodontology, gynecology, odontology, 
biology, etc).

The obstetrical complications investigated were: PTB (111
articles, 37.63%), LBW (64 articles, 21.69%), PLBW (49 ar-r
ticles, 16.61%), PREEC (45 articles, 15.25%), and OPC (26
articles, 8.81%), such as preterm prelabor rupture of mem-
branes, spontaneous abortion, fetal growth restriction, and 
stillbirth (Fig 3). The majority of studies highlighted a signifi-
cant relationship between periodontal diseases and PTB 
(63.96%), LBW (71.87%), PLBW (59.18%), PREEC (68.89%),
and OPC (65.38%) (Table 1).

A geographic analysis of the article search for this topic
revealed that clinical studies were performed in 51 coun-
tries, mainly in the United States (42 studies, 18.10%), Bra-
zil (33 studies, 14.22%), and India (25 studies, 10.78%) 
(Fig 4). The majority of studies were conducted in Africa
(70%), North and South America (69.14%), Asia (76.32%) 
and demonstrate a statistically significant link between peri-
odontitis and APOs (Fig 5). However, those conducted in 
Europe (52.17%) and Oceania (50%) show mixed results.

DISCUSSION

The purpose of the present work was to provide a review of 
the literature and chart clinical studies investigating a rela-
tionship between periodontal diseases and APO from 1996
onward. To the best of our knowledge, this review of the lit-
erature is the first of its kind to provide a worldwide over-
view of the clinical research work conducted on this topic 
during the last two decades. It also outlines how this re-
search has evolved over time and documents findings from 
each continent. 

Since 1996, 232 articles (about 10 articles/year) focus-
ing on the relationship between periodontal diseases and
APO have been published in PubMed, CINAHL, and Co-
chrane. At the outset, the studies focused solely on PTB 
and LBW. Then, over time, other obstetrical complications 
such as PREEC and OPC came to the fore of research
work10,34 (Fig 3). 

The majority of non-interventional studies (130/193 arti-
cles, 67.36%) have demonstrated a statistically significant
link between periodontal diseases and APO (Table 1). This is 
consistent with the findings from several systematic reviews
and/or meta-analyses previously conducted on this topic, 
demonstrating that 60% to 80% of the studies found a link
between periodontal diseases and APO.8,12,14,15,42,43,45,47 In 

Fig 2  Distribution of trials 
by year.

Fig 3  Obstetric complications investigated.

232 articles, 119774 participants

PD and OPC 
8.81%

PD and PREEC 
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et al16 found insufficient evidence to conclude that peri-
odontal treatment administered during pregnancy was in-
strumental in reducing PTB rates (relative risk = 0.87; 95%
CI: 0.70–1.10). Nonetheless, given the timescale of recruit-
ment and administration of periodontal treatment in these 
clinical trials (for the most part during the second and third
trimesters of pregnancy), the possibility that earlier treat-
ment (during the first trimester or even prior to conception) 
could have had a positive impact on the prevention of some
types of obstetrical complications cannot be ruled out.16

All the data under discussion were collected from various
countries throughout the world, encompassing diverse san-
itary, cultural, and socioeconomic conditions. In the Ameri-
cas and Asia, where the majority of the trials on this topic 
were undertaken (94 and 76 studies respectively), approxi-
mately 3 of 4 studies found evidence of a statsitically sig-gg
nificant link between periodontal diseases and APO. This 
rate is lower in Europe, where only 52.17% of the studies (1
in 2) made a significant connection between periodontal 
diseases and APO. In Oceania and Africa, little data are 
available in this regard. However, the majority of the studies 
substantiated a relationship between periodontal diseases
and APO (Fig 5).

Differents definitions have been used to define the pres-
ence of periodontitis. This observation has been made by 
several authors of similar studies who believe that this meth-
odological heterogeneity constitutes a real obstacle for the
comparison of studies between them and could influence the 
results obtained.12,15,16,38,43 The introduction by consensus 
reports of the new classification of periodontitis should allow
a harmonization of the diagnostic and evaluation criteria of 
the periodontal status for future investigations.4,27

Unlike periodontitis, the studies found identical criteria 
for defining premature deliveries, low birth weight newborns
and preeclampsia. 

The abundance of findings from these past 20 years of 
research have led to a positive impact on the various health 

2007, a systematic review by Xiong et al47 revealed that, in
29 of 44 (65.91%) studies published up to December 2006
(26 case-controlled studies, 13 cohort studies, and 5 con-
trolled trials), a link was established between periodontal dis-
ease and an increased risk of APO. In 2016, Corbella et al8

issued the findings of a meta-analysis based on 22 case-
controlled studies and cohorts published between 1965 and
2015. According to these findings, periodontal disease is a 
statistically significant risk factor for PTB (Odds Ratio
[OR]=1.61, CI [confidence interval] 95% 1.33–1.95), for LBW
(OR=1.65; CI 95% 1.27–2.14), and for PLBW (OR=3.44, CI 
95% 1.34–8.80). Similar findings were documented in a
2013 systematic review by Ide and Papapanou.15 That same
year, a systematic review by Guirassy et al12 highlighted that 
10 of 13 studies (76.92%) found a link between periodontal
diseases and the incidence of PREEC. Similar conclusions
were drawn in meta-analyses by Wei et al45 and Huang et
al.14 In short, the majority of the non-intervention studies
conducted over the two decades confirms a link (however 
weak or strong) between periodontal diseases and APO.

However, the results of interventional studies have
shown to a lesser degree that periodontal treatment admin-
istered to pregnant women effectively prevents APOs,2,11,17, 

18,33,36 while others reach the opposite conclusion.21,26,29

In a total of 39 interventional studies, 24 (61.54%) identi-
fied beneficial effects of periodontal treatment administered
during pregnancy on APOs (Table 1). Condylis et al7 reported
the same observation: 9 of 15 (60%) RCTs found a signifi-
cant reduction in complications of pregnancy after periodon-
tal treatment. However, a meta-analysis in 2010 by Uppal et
al40 and another by Polyzos et al30 suggested that periodon-
tal treatment had no effect on pregnancy outcomes. They 
indicated numerous sources of bias that may have affected 
the findings of those studies which concluded that periodon-
tal treatment had a beneficial effect on APO. For instance, 
they underlined numerous disparities in the inclusion crite-
ria. Similarly, the meta-analysis (15 RCT) by Iheozor-Ejiofor 

Table 1  Results obtained by type of study and obstetrical outcomes

Cohort Case-control Cross-sectional Total

+ – +/– + – +/– + – +/– + – +/– + – +/–

PD and PTB 13 9 0 24 12 0 28 14 1 6 4 0 71 39 1

PD and LBW 5 5 0 17 5 0 18 6 1 6 1 0 46 17 1

PD and PLBW 5 6 0 8 4 0 12 8 0 4 1 1 29 19 1

PD and PREEC 0 3 0 9 3 0 21 6 1 1 0 1 29 11 2

PD and OPC 1 1 0 7 6 0 5 2 0 1 0 0 7 7 0

24 24 0 65 30 0 84 36 3 18 6 2 166 83 5

PD: periodontal diseases; PTB: preterm birth; LBW: low birth weight; PLBW: preterm low birth weight; PREEC: preeclampsia. OPC: other pregnancy outcomes;
+: link; -: no link; +/-: reserved opinion; RCT: randomized contolled trial.
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policies of several countries, as prenatal consultation with
an oral health specialist has become a standard part of 
healthcare for pregnant women.20,35 In Canada, for exam-
ple, an initial appointment with a dental surgeon is recom-
mended from the start of pregnancy for removal of plaque
where required. A second appointment is then scheduled
during the second trimester of pregnancy for implementa-
tion of the treatment agreed upon at the first appoint-
ment.35 In France, an oral-health prevention program for 

pregnant women, implemented by the French national
healthcare insurance provider (CPAM), has been operating
since 2013.20 It comprises a free preventive oral-health
checkup with a dental surgeon for all pregnant women in
the fourth month of pregnancy. Its main purpose is to
screen for periodontal diseases during pregnancy, with a
particular focus on women at risk of PTB. This initiative is 
consistent with good practice guidelines and should be rec-
ommended for all pregnant women. 
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Fig 4  Distribution of trials by country.
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CONCLUSION

Since 1996, periodontal disease has been considered a 
potential risk factor for the occurrence of APOs. Regardless
of the continent, the majority of epidemiological studies un-
dertaken have identified a significant yet tenuous link be-
tween periodontal diseases and certain complications of 
pregnancy. The strength of such a link varies according to
type of study, type of variable, and outcome measure se-
lected. Whether periodontal treatment has a beneficial ef-ff
fect on reducing the risk of adverse pregnancy outcomes,
however, remains debatable. 
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