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Does Treatment of Gingivitis During Pregnancy Improve 

Pregnancy Outcomes? A Systematic Review and Meta-Analysis
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Jörg Eberhardf / Ralph f Nanang

Purpose: This study aimed to investigate whether treatment of gingivitis in pregnant women affects pregnancy out-
comes.

Materials and Methods: This was a systematic review and meta-analysis of clinical trials using PRISMA guidelines 
to appraise the treatment of gingivitis on pregnancy outcomes, including preterm birth (less than 37 weeks), low 
birth weight (less than 2,500 g), gestational age and birth weight. Pooled odds ratios (OR), mean difference, and
95% confidence intervals (CI) were calculated using the random effect model. A search was conducted in data-
bases including Medline, Pubmed, Web of Science, Google Scholar and Embase without restrictions regarding lan-
guage or date of publication.

Results: Three clinical trials comprising 1,031 participants were included in this review. Treatment of gingivitis dur-
ing pregnancy was associated with a decreased risk of preterm birth (OR = 0.44, 95% CI [0.20–0.98], P = 0.045) 
and higher birth weight (weighted mean difference (WMD) = 105.36 g, 95% CI [36.72–174.01], P = 0.003). Gesta-
tional age at birth in the treatment group (WMD = 0.31 weeks, 95% CI [–0.02–0.64], P = 0.64) as well as likeli-
hood of low birth weight (OR = 0.92, 95% CI [0.38–2.21], P = 0.851) did not reach statistical significance.

Conclusion: The results of this meta-analysis indicate that treatment of gingivitis in pregnancy may improve preg-
nancy outcomes including increased infants birth weight and reduced preterm births. Future trials are warranted to
validate the true effect size of gingivitis treatment on pregnancy outcomes.
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Recent epidemiological data report that more than 20 mil-
lion infants worldwide (15.5% of all deliveries) are born 

with low birth weight and almost 11% of all live births are
born premature.13, 34 Since low birth weight and prematurity 
are associated with high rates of neonatal mortality and mor-rr
bidity, and the aetiology of both adverse pregnancy outcomes 

are complex, it is essential to manage known risk factors.7

Specifically, inflammatory response(s) during pregnancy have
been associated with adverse gestational outcomes.12

Potential sources for maternal inflammation are peri-
odontal diseases. Periodontal diseases result from infec-
tions of tooth supporting structures in response to bacterial 
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accumulation.11 According to the severity of the disease, it 
could manifest as a reversible condition, such as gingivitis, 
or an irreversible form as periodontitis.8, 11 While periodon-
titis has been explored and shown to be associated with
poor pregnancy outcomes, researchers have attempted to 
find out whether inflammation of the gingiva (gingivitis)
which is curable and preventable could be related to ad-
verse pregnancy outcomes.18, 23, 25 The systemic effects of 
gingivitis include but are not limited to bacteraemia and
systemic dissemination of inflammatory mediators such as 
IL-1, IL-6 and TNF- .31 During pregnancy, plaque-induced
gingival inflammation is common and worsens by preg-
nancy-associated hormones.6, 21, 35 Despite this, treatment 
of gingivitis during pregnancy is often neglected by clin-
icians, as it is known that three months postpartum, gingi-
val index significantly improves.32

Since gram-negative bacterium Fusobacterium nucleatum, 
which is commonly found in gingivitis, has been recognised
as one of the most frequently isolated species from amni-
otic fluid cultures obtained from pregnant women with pre-
mature labour and intact placental membranes, suggesting
a potential association between pregnancy-associated gin-
givitis and adverse pregnancy outcomes.3, 17, 24, 29 In con-
junction with the high prevalence of gingivitis in pregnant
women ranging between 60% to 75%, the prevention of gin-
givitis in pregnant women during pregnancy would provide 
enormous health benefits.14 Likewise, treatment of gingivi-
tis is uncomplicated and accessible, which makes it more 
convenient for pregnant women to seek care if needed.

Therefore, the aim of this systematic review and meta-
analysis is to evaluate the current evidence whether the
treatment of gingivitis improves adverse birth outcomes in 
pregnant women.

MATERIALS AND METHODS

Eligibility Criteria

Our proposed PICO question was ‘Does treatment of gingi-
vitis compared to no treatment in pregnancy affect preg-
nancy outcomes?’ Therefore, studies were included in this 
review if they followed the inclusion criteria: (1) Study de-
sign was a clinical trial; (2) study population was pregnant
women with gingivitis; (3) gingivitis treatment included sub-
and supragingival cleaning and oral hygiene (OH) instruc-
tions or mouthwash; (4) the outcomes were preterm birth
(less than 37 weeks), low birth weight (less than 2,500 g), 
gestational age and birth weight; (5) the data was pre-
sented such that an odds ratio (OR) and 95% confidence 
interval (CI) could be calculated. Studies that did not meet 
these criteria were excluded. There were no restrictions on 
language or years of publication.

Literature Search

For the identification of eligible articles, two authors (QAL
and GDE) conducted a systematic search of the Medline,
PubMed, Google Scholar, Web of Science and Embase data-
bases up to May 2020 following the (PRISMA) guidelines.26

Reference lists of relevant articles were also assessed. 
With non-English articles, we contacted the authors for the 
translation and original data. No search for unpublished lit-
erature or manual search was carried out.

An example of our search strategy involved: #1: (peri-
odontal therapy) OR periodontal treatment) OR (scaling and 
root planing [MeSH Terms])) OR (supragingival and subgin-
gival scaling [MeSH Terms])) OR mouthwash [MeSH Terms])
OR mouth rinse [MeSH Terms]; #2: (pregnant) OR gravida 
[MeSH Terms]) OR parturition [MeSH Terms]; #3: (gingivitis)
OR gingival inflammation) OR pregnancy-gingivitis [MeSH 
Terms]; #4: (pregnancy outcome) OR preterm) OR low birth-
weight) OR prematurity) OR gestational age [MeSH Terms]) 
OR birth weight [MeSH Terms]) AND preterm low birth
weight [MeSH Terms]; #1 AND #2 AND #3 AND #4.

The search was adapted depending on the databases
using the same keywords and word combination.

Study Selection

Two authors (QAL and GDE) screened title and abstracts of 
relevant records after removing duplication. Full-text publica-
tions were assessed from included abstracts. Studies were 
excluded if they reported subjects with periodontitis, study 
design was not clinical trial or no outcome of interest. Any 
disagreement was resolved between the two reviewers.

Data Extraction

The data extraction was performed using a standardised 
extraction form, collecting information on the first author’s
last name, publication year, study design, number of cases,
number of controls, total sample size, country, continent, 
mean age, the risk of estimates or data used to calculate
the risk estimates, CIs or data used to calculate the CI.

Assessment of Quality of Selected Studies

Two authors (QAL and GDE) independently used the Co-
chrane risk assessment tool to evaluate the risk of bias 
consisting of random sequence generation, allocation con-
cealment (selection bias), blinding of participants and per-rr
sonnel (performance bias), blinding of outcome assess-
ment (detection bias), incomplete outcome data, selective
reporting and other sources of bias.15 Each risk was deter-rr
mined as either of high, low or unclear risk of bias. Ad-
justed ratios were extracted in preference to non-adjusted 
ratios; however, where adjusted ratios were not provided, 
unadjusted ORs and CIs were calculated. Where more than
one adjusted ratio was reported, the researchers chose the
ratio with the highest number of adjusted variables. Where 
multiple risk estimates were available in the same study, for 
example, due to the use of different comparator groups,
these were included as separate risk estimates. Inter-ob-
server variability was evaluated by Kappa coefficient statis-
tics.20 Any disagreement was resolved between two re-
searchers.

Synthesis of Results

Pooled odds ratios, mean difference, and 95% confidence 
intervals were calculated for outcomes of interest using a
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random-effects model.9 The degree of heterogeneity was
calculated by using the I2 statistic, which represents the
percentage of the total variability across studies. Publica-
tion bias was calculated using the Egger’s regression
model.16 Statistical analyses were performed with the Com-
prehensive Meta-analysis package (Version 3.0, Biostat,
Englewood, NJ (2014)).

RESULTS

Study Selection

A total of 1,233 articles were identified using the search
strategy described. There were 14 records retrieved from
Medline, 5 records from Embase, 35 records from Web of 
Science, 75 articles from PubMed and 1,094 articles from 
Google Scholar. After eliminating duplication, 97 articles
were preliminarily assessed by title and abstract screening. 
Seventy-one articles were removed, leaving 26 papers for a
thorough full-text evaluation. Twenty-three references were
eliminated because they did not meet the inclusion criteria 
and three full-text articles were eventually included in the 
analysis (Table 1). We contacted one author from Hungary 
for the translation and data enquiry.28 The PRISMA Flow dia-
gram (Fig 1) summarises the literature search process and 
selection of studies.

Study Characteristics

Three clinical trials were identified (2 randomised, and 
1 non-randomised clinical trial) including 1,031 study par-
ticipants.19, 22, 28 Pregnant women in the treatment group 
received supra-and subgingival scaling by instrumentation
and OH instructions. In one study, pregnant women were 
provided a mouthwash (0.12% chlorhexidine) to rinse once 
a day until delivery.22 All participants in the control group 
were offered treatment after delivery. The diagnosis of gingi-
vitis is depicted in Table 1. Lopez et al diagnosed gingivitis 
cases in case ≥ 25% of sites showed positive bleeding on 
probing and no sites with clinical attachment loss >2 mm.22

Novak et al selected gingivitis patients based on no peri-
odontal probing depth ≥4 mm and bleeding on probing at
≥ 50% of the examined surfaces and Kaur et al identified 
gingivitis in patients with a gingival index equal or greater 
than 2 at ≥ 50% of the measured sites (Table 1).19, 28

Outcomes

Gingivitis treatment in pregnant women resulted in a statis-
tically significantly reduced risk for preterm birth (OR = 
0.44, 95% CI [0.20–0.98] P = 0.045; I2 = 36.05, P = 0.21) 
(Fig 2a). There was a low level of heterogeneity and Egger’s 
regression analysis showed no evidence of publication bias
(P = 0.67) (Fig 2). Women in the gingivitis treatment groups
had a statistically significant higher birth weight (WMD =

Table 1  Study characteristics
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1 Lopez
2005

Chile Randomized
controlled
trial

870
– intervention
group: n = 580
– control group:
n = 290

Pregnant women
with gingival
inflammation
with ≥ 25% sites
with BOP and no
sites with
CAL >2 mm

– intervention
group:
25.54±5.41
– control group:
24.98±4.55

≥ 25% sites with
a positive sign
of BOP and no
sites with
CAL >2 mm

Before
28 weeks of 
gestation

1. OH 
instructions, 
Supragingival
and subgingival
scaling, mouth
rinse (0.12%
chlorhexidine)
daily

2. No treatment

PTB <37 weeks,
LBW <2,500 g, 
PLBW, birthweight, 
gestational age

2 Novak
2018

Hungary Randomized
controlled
trial

68
– intervention
group: n = 33
– control group:
n = 35

Pregnant women
with gingivitis

– Intervention
group:
28.6 ± 4.9
– control group:
27.8 ± 5.4

BOP present
in ≥50% of sites
and PD <4 mm
in all sites
measured

Between 24th
and 37th week
of gestation

1. Supra- and
subgingival
cleaning, OH
instructions, 
polishing

2. No treatment

PTB <37 weeks,
PTB< 32 weeks,
LBW <2,500 g, 
LBW<1,500 g, 
birthweight, 
gestational age at
birth

3 Kaur 
2014

USA Controlled
clinical trial

120
– intervention
group: n = 90
– control group:
n = 30

Pregnant women
between 16 to
24 weeks of 
gestation with
gingivitis

– Intervention
group:
23.1 ± 4.3
– control group:
21.7 ± 4.2

Gingival
Index ≥2
at ≥50% of sites
without
periodontitis
(clinical
attachment
loss >3 mm
at ≥3 sites1

During
pregnancy

1.OH 
instructions, 
supragingival
and subgingival
scaling

2.OH 
instructions

PTB<37 weeks
LBW <2,500 g

BOP: bleeding on probing, PD: pocket depth; CAL: clinical attachment loss; OH: oral hygiene; PTB; preterm birth; LBW: low birth weight; PLBW: preterm low birth weight
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1233 results records identified through electronic database 
search, including: 
– Medline: 14
– Embase: 5
– Web of Science: 35
– Pubmed: 75
– Google Scholar: 1094

26 full texts assessed for 
eligibility

3 studies included

71 record removed after 
screening titles and 

abstracts

23 full texts excluded 
studies:

– Subjects were not 
diagnosed with gingivitis: 
15

– study design was not 
clinical trial: 8
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97 records screened after 
removal of duplication

Fig 1  Flow diagram for 
the search and inclusion of 
eligible articles.

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper 
ratio limit limit p-Value

Lopez 2005 0.24 0.10 0.57 0.001
Kaur 2014 0.64 0.12 3.53 0.609
Novak 2018 0.75 0.28 2.01 0.568

0.44 0.20 0.98 0.045

0.01 0.1 1 10 100

Study name Statistics for each study Difference in 
means and 95% CIDifference Lower Upper 

in means limit limit p-Value

Lopez 2005 101.00 30.93 171.07 0.005
Novak 2018 209.50 -132.79 551.79 0.230

105.36 36.72 174.01 0.003

-500.00 -250.00 0.00 250.00 500.00

Fig 2  (a) Forest plot of sum-
mary crude odds ratios in the 
association between gingivitis 
treatment during pregnancy 
and preterm birth (PTB <37 
weeks); and (b) differences in 
means of birth weight (gram) 
between gingivitis treatment 
and control group during preg-
nancy.

a

b



doi: 10.3290/j.ohpd.b2183059 569

Le et al

105.36 grams, 95% CI [36.72–174.01], P = 0.003,
I2 = 0.00, P = 0.54) (Fig 2b), and there was no evidence of 
heterogeneity.

However, the meta-analysis with randomised controlled 
trials showed that gingivitis treatment during pregnancy did
not decrease risk of preterm birth (OR = 0.41, 95% CI [0.13–
1.26], P = 0.12; I2 = 65.59, P = 0.09) or low birth weight
(OR = 0.92, 95% CI [0.38–2.21], P = 0.851; I2 = 0.00,
P = 0.61) compared to those who did not receive treatment. 
There was moderate to no evidence of heterogeneity, re-
spectively. In addition, the gingivitis treatment group showed
a non-statistically significant increase in gestational age at
birth (WMD = 0.31 weeks, 95% CI [–0.02–0.64], P = 0.64; 
I2 = 8.26, P = 0.30). There was a low level of heterogeneity.

Quality Assessment

The Cochrane risk of bias assessment of studies revealed 
that the two RCTs showed low levels of bias in five (se-
quence generation, allocation concealment, blinding of out-
come assessment, incomplete outcome data and selective
outcome data) out of seven domains. The non-randomised
clinical trial showed low levels of risk of bias (blinding of 
outcome assessment, incomplete outcome data, selective
outcome data), three high levels (sequence generation, al-

location concealment and blinding of participants and per-rr
sonnel) of bias and one unclear (Table 2). The Kappa coef-ff
ficient (K = 1) indicated the almost perfect agreement
between two researchers.20

DISCUSSION

This systematic review and meta-analysis of clinical trials 
provides evidence that treatment of gingivitis in pregnant
women is associated with reduced risk of preterm birth and
increased birth weight. The data also showed a trend be-
tween gingivitis therapy and reduced risk of low birth weight 
and increased gestational age; however, the results were 
not statistically significant. The treatment of gingivitis in 
pregnant women to improve birth outcomes is a global pub-
lic health issue, especially when considering the high fre-
quency of gingivitis in pregnant women and the ease of gin-
givitis treatment compared to the treatment of periodontitis.

This is the first systematic review and meta-analysis to
assess the evidence regarding the effectiveness of gingivi-
tis treatment and pregnancy outcomes in pregnant women.
The majority of the studies identified in the search process
explored the effect of periodontitis on pregnancy outcomes

Table 2a  Risk of bias assessment according to Cochrane tool
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Table 2b  Risk of bias assessment according to Cochrane tool
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and did not separate periodontitis and gingivitis cases. 
There is substantial evidence of a decreased risk of perina-
tal mortality (RR = 0.53, 95%CI [0.30:0.93]), reduced risk 
of preterm birth (RR = 0.78, 95% CI [0.62–0.98]), and in-
creased birthweight (WMD of 200.9 g, 95%CI [63.34–
337.24]) in women who receive periodontitis treatment dur-rr
ing pregnancy compared to periodontitis treatment after 
birth.5 Several biological mechanisms of how oral inflamma-
tory processes including gingivitis and periodontitis, affect 
pregnancy outcomes can be relevant. First, the release of 
pro-inflammatory chemokines, like IL-1, IL-6, IL-8, TNF-  or 
PGE2 into the systemic bloodstream may reach the feta-
placental unit and induce adverse pregnancy outcomes.27, 

30 Specifically, interleukin-1 has been shown to induce pre-
term delivery.27 Furthermore, the induction of gingivitis in 
healthy individuals has been shown to increase acute sys-
temic inflammation and associated levels of CRP, IL-6, 
MCP-1 and the activation of monocytes, which were revers-
ible by adequate OH.10

Secondly, the translocation of oral pathogens, including
anaerobic microorganisms might influence the integrity of 
the fetal–placental unit.4 In this context it is of interest that 
similarities have been described between the oral and pla-
cental microbiome.1 Interestingly, Fusobacterium nucleatum, 
a commonly found oral commensal, has been described in 
both amniotic fluids of women with potential premature de-
livery and in the placenta of women with chorioamnionitis,
indicating a potential link between this bacterium and ad-
verse pregnancy outcomes.2, 4, 33

Since methodological issues may affect the outcomes of 
this review, the Cochrane tool for the assessment of risk of 
bias was used to evaluate the selected studies. The as-
sessment of risk of bias revealed that the three studies in-
cluded were of moderate risk. The heterogeneity observed 
in the analysis may be due to differences in the diagnosis
of gingivitis, the study population and the treatment applied.

The strengths of this meta-analysis include the reason-
ably large sample size of 1,031 subjects from only three 
clinical trials. We believe that the comprehensive literature 
search also negates the likelihood that any important stud-
ies were missed. There were some limitations, including
firstly the clinical trials could not blind the participants to 
the treatment they received. This is due to the nature of 
gingival treatment, which is invasive allowing no possibility 
to provide a placebo for a control group. The number of 
studies included was relatively small and features the need
for more trials on this important matter.

CONCLUSIONS

In conclusion, treatment of gingivitis during pregnancy was 
associated with a statistically significantly reduced risk of 
preterm birth and increased birth weight compared to no 
gingivitis treatment.
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