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BACKGROUND: Periodontitis during pregnancy is associated with an increased risk of preterm birth (<37 weeks of gestation) or low birth-
weight (<2500 g) offspring. Beyond periodontal disease, the risk of preterm birth varies both by previous history of preterm birth and in associa-
tion with social determinants prevalent among vulnerable and marginalized populations. This study hypothesized that the timing of periodontal
treatment during pregnancy and/or social vulnerability measures modified the response to dental scaling and root planing for the treatment of
periodontitis and prevention of preterm birth.

OBJECTIVE: This study aimed to determine the association of timing of dental scaling and root planing for gravidae with a diagnosed peri-
odontal disease on the rates of preterm birth or low birthweight offspring among subgroups or strata of gravidae as part of the Maternal Oral Ther-
apy to Reduce Obstetric Risk randomized controlled trial. All participants in the study had clinically diagnosed periodontal disease and differed by
the timing of the periodontal treatment (dental scaling and root planing at <24 weeks [per protocol] or after delivery) or by baseline characteris-
tics. Although all participants met the well-accepted clinical criteria for periodontitis, not all participants acknowledged a priori that they had peri-
odontal disease.

STUDY DESIGN: This was a per-protocol analysis of data from 1455 participants of the Maternal Oral Therapy to Reduce Obstetric Risk trial
evaluating dental scaling and root planing on the risk of preterm birth or low birthweight offspring. Adjusted multiple logistic regression to control
for confounders was used to estimate associations comparing the timing of periodontal treatment in pregnancy to receiving treatment after preg-
nancy (referent control) on rates of preterm birth or low birthweight among subgroups of gravidae with known periodontal disease. Study analyses
were stratified, and the associations with the following characteristics—body mass index, self-described race and ethnicity, household income,
maternal education, recency of immigration, and self-acknowledgment of poor oral health, were explored.

RESULTS: Dental scaling and root planing during the second or third trimester of pregnancy were associated with an increased adjusted odds
ratio of preterm birth among those at the lower body mass index strata (18.5 to <25.0 kg/m?) (adjusted odds ratio, 2.21; 95% confidence inter-
val, 1.07—4.98), but not among individuals who were overweight (body mass index of 25.0 to <30.0 kg/m?; adjusted odds ratio, 0.68; 95%
confidence interval, 0.29—1.59) or obese (body mass index of >30 kg/m?; adjusted odds ratio, 1.26; 95% confidence interval, 0.65—2.49).
There was no significant difference in pregnancy outcomes related to the other evaluated variables: self-described race and ethnicity, household
income, maternal education, immigration status, or self-acknowledgment of poor oral health.

CONCLUSION: In this per-protocol analysis of the Maternal Oral Therapy to Reduce Obstetric Risk trial, dental scaling and root planing had
no preventive benefit against adverse obstetrical outcomes and were associated with increased odds of preterm birth among individuals at lower
body mass index strata. There was no significant difference in the occurrence of preterm birth or low birthweight after dental scaling and root
planing periodontitis treatment concerning other analyzed social determinants of preterm birth.

Key words: low birthweight, maternal health, newborn health, periodontitis, prematurity

From the Division of Neonatology, Department of Pediatrics, University
of Washington, Seattle, WA (Drs Valentine, Perez, and Umoren);
Department of Obstetrics and Gynecology, Baylor College of Medicine,
Houston, TX (Drs Valentine and Aagaard); Department of Epidemiology,
University of Washington, Seattle, WA (Mr Tsegaye and Dr
Enquobahrie); Department of Biostatistics, University of North Carolina,
Chapel Hill, NC (Dr Couper); Division of Comprehensive Oral Health,
Adams School of Dentistry, University of North Carolina, Chapel Hill, NC
(Dr Beck); Seattle Children’s Research Institute, Seattle, WA (Dr
McKinney); Division of Craniofacial Medicine, Department of Pediatrics,
University of Washington, Seattle, WA (Dr McKinney)

The authors report no conflict of interest.

The original Maternal Oral Therapy to Reduce Obstetric Risk (MOTOR)
trial was funded by the National Institute of Dental and Craniofacial
Research (grant number U01-DE014577) and the National Center for
Research Resources (grant number M0O1-RR000046); awarded to Dr.
Steven Offenbacher. This current secondary analysis was not funded.

The MOTOR trial was registered on ClinicalTrials.gov (registration
number: NCTO0097656).

Individual patient consent was obtained as part of the MOTOR trial.

Cite this article as: Valentine G, Perez K, Tsegaye AT, et al.
Nonsurgical periodontal treatment during pregnancy and rates of
preterm birth. Am J Obstet Gynecol Glob Rep 2023;XX:x.ex—x.ex.

Corresponding author: Gregory C. Valentine, MD, MEd, FAAP.
gevalent@uw.edu

2666-5778/$36.00

© 2023 The Authors. Published by Elsevier Inc. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/)

http://dx.doi.org/10.1016/j.xagr.2023.100167

February 2023 AJOG Global Reports 1


http://crossmark.crossref.org/dialog/?doi=10.1016/j.xagr.2023.100167&domain=pdf
mailto:Corresponding author: Gregory C. Valentine, MD, MEd, FAAP.
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1016/j.xagr.2023.100167
http://www.ajog.org

AJOG Global Reports at a Glance

Why was this study conducted?

Key findings

als at lower BMI strata.

This study aimed to determine whether nonsurgical periodontal therapy per-
formed during pregnancy compared with that after pregnancy among gravidae
with periodontitis led to disparate pregnancy outcomes among subgroups of
gravidae with differing baseline characteristics.

Gravidae who received nonsurgical periodontal therapy during pregnancy with
prepregnant body mass indices (BMI) of 18.5 to <25.0 kg/m* had higher rates of
preterm birth (PTB) than those who received treatment after pregnancy.

What does this add to what is known?
Dental scaling and root planing had no preventive benefit against adverse obstet-
rical outcomes and were associated with increased odds of PTB among individu-

Introduction
Complications of prematurity are a
leading cause of death for all children
under the age of 5 years.' ” Studies
have demonstrated an association
between maternal periodontal disease
and increased risk of preterm birth
(PTB; <37 weeks of gestation) and
low birthweight (LBW; <2500 g) neo-
nates.” "' Researchers have explored
whether treatment of periodontal dis-
ease during pregnancy reduces the
rates of PTB. Although some initial
single-center randomized clinical tri-
als evaluating periodontal treatment
during pregnancy reported a potential
reduction in the rate of PTB, large
multicenter randomized controlled
trials have not demonstrated any dif-
ference.'”'°

The risk of PTB is not uniform across
all pregnant individuals, with lower
socioeconomic status and certain socio-
demographic and sociocultural charac-
teristics (eg, living under the federal
poverty level, immigration status, and
self-described ethnicity) being closely
related to a higher incidence of PTB."
2% Furthermore, differences in pre-
pregnancy body mass index (BMI) are
associated with differing risks of PTB
with individuals of lower prepregnant
BMI having higher rates of PTB.”"*’
Social determinants of health are inte-
grally related to access to dental care,
inclusive of timely diagnosis and treat-
ment of poor oral health and
periodontitis.*®
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Several large multicenter randomized
trials evaluated the obstetrical effects of
nonsurgical periodontal therapy during
pregnancy compared with that after
pregnancy within the overall popula-
tion.'””'® It is uncertain whether the
obstetrical effect of periodontal treat-
ment during pregnancy remains the
same across subpopulations of gravidae
documented as being at higher risk of
adverse pregnancy outcomes. Moreover,
the ideal timing of periodontal treat-
ment during pregnancy remains uncer-
tain.

The Maternal Oral Therapy to
Reduce Obstetric Risk (MOTOR) trial
was a randomized clinical trial of 1806
pregnant women with known periodon-
tal disease that evaluated the effect of
nonsurgical periodontal therapy (dental
scaling and root planing) during preg-
nancy (intervention) on the rates of
PTB or LBW offspring compared with
the same treatment provided after preg-
nancy (control).”” Although the original
intention-to-treat analysis found no dif-
ference in obstetrical outcomes between
groups, we aimed to perform a per-pro-
tocol analysis of the MOTOR trial to
assess strict adherence to the treatment
protocol and evaluate the effect of peri-
odontal treatment on the rates of PTB
or LBW offspring among subgroups of
gravidae with differing socioeconomic,
sociodemographic, and sociocultural
characteristics. In addition, we evalu-
ated whether timing (protocol adher-
ence at <24 or >24 weeks of gestation

or after delivery) of periodontal therapy
was associated with differential obstetri-
cal outcomes. We hypothesized that
dental scaling and root planing would
lead to variable pregnancy outcomes,
such as PTB or LBW offspring, that
would vary by measures of social vul-
nerability in a per-protocol (adherence)
analysis.

Materials and Methods

The MOTOR trial was conducted at
Duke University Medical Center (NC),
the University of Alabama at Birming-
ham Medical Center (AL), and the Uni-
versity of Texas Health Science Center
at San Antonio (TX). Gravidae were
enrolled if they had at least 20 teeth
with at least 3 periodontal sites with at
least 3 mm of attachment loss and could
complete periodontal treatment before
23 6/7 weeks of gestation. Gravidae
were excluded if they had multiple preg-
nancy, human immunodeficiency virus
infection, acquired immunodeficiency
syndrome, known autoimmune disease,
prepregnant diabetes mellitus, or need
for antibiotic prophylaxis for periodon-
tal treatment or probing. Before ran-
domization, participants could receive
dental care to reduce the likelihood of
an acute infectious event during preg-
nancy. Eligible participants were ran-
domized to receive dental scaling and
root planing at <24 weeks of gestation
(intervention) or delayed until after
delivery (control), although some
received treatment during pregnancy
and at >24 weeks of gestation off proto-
col. Study participants could receive up
to 4 periodontal treatment sessions. The
control group received the same peri-
odontal therapy but performed after
delivery. All participants provided
informed consent. Institutional review
board (IRB) approval was obtained at
each site before the study implementa-
tion. This secondary analysis was
approved by the University of Washing-
ton IRB (STUDY00012325; January 20,
2021).

We conducted a per-protocol sec-
ondary analysis of the original MOTOR
trial to evaluate the extent to which per-
forming nonsurgical periodontal ther-
apy during pregnancy among gravidae
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at potential baseline higher risk of PTB
led to an effect modification on the pri-
mary outcomes—rates of PTB or LBW
newborns. We evaluated whether the
association between periodontal treat-
ment and birth outcomes was modified
by any of the following sociodemo-
graphic, sociocultural, socioeconomic,
or health variables: maternal education
level (high school or lower or above
high school), income (<$20,000 or
>$20,000), self-described ethnicity
(White non-Hispanic, Hispanic, or
Black non-Hispanic), time living in the
United States (born in the United States,
lived <3 years in the United States, or
lived >3 years in the United States), or
prepregnant BMI (normal, 18.5 to
<25.0 kg/m*; overweight, 25.0 to <30.0
kg/m’ obese, >30.0 kg/m?), or self-
acknowledgment of poor dental health
at baseline, even though all participants
had been evaluated and objectively
diagnosed with periodontitis based on
dental parameters (eg, clinical attach-
ment loss).

The MOTOR trial enrolled gravidae
who would receive periodontal treat-
ment during pregnancy before 24 weeks
of gestation. However, some gravidae
were not adherent to the protocol and
received initial treatment after 24 weeks
of gestation, which has the potential to
bias the results given a later gestational
age of intervention with unknown
effects on pregnancy outcomes. Thus,
we sought to determine whether the
timing of periodontal treatment either
before or after 24 weeks of gestation
modified the association with adverse
pregnancy outcomes, specifically PTB
or LBW offspring. Finally, we per-
formed a sensitivity analysis evaluating
whether improvement in periodontal
health status during the trial resulted in
differential effects on birth outcomes.

Statistical analyses

We summarized continuous variables
using mean and standard deviations and
categorical variables using counts and
percentages. The primary outcomes were
adverse birth outcomes—either LBW,
PTB, or both as a composite outcome.
The exposure of interest was the time of
treatment, approached in 2 ways. We

compared gravidae treated during preg-
nancy with those treated after delivery.
We classified gravidae treated during
pregnancy as treated at <24 and >24
weeks of gestation. We used a multivari-
able logistic regression analysis to esti-
mate the adjusted odds ratios (aORs)
and 95% confidence intervals (Cls) for
the effect of time of treatment on preg-
nancy outcomes and for the same sub-
groups. Separate models were fitted for
the composite outcome of PTB or LBW
and for each of them independently. The
models were adjusted for age, marital
status, years lived in the United States,
race and ethnicity, and self-acknowledged
poor dental health status, provided that a
variable would be excluded as a covariate
when its effect modification is evaluated.
The latter was of particular interest, as all
gravidae enrolled in the study met
accepted clinical criteria for periodontal
disease, but not all women self-acknowl-
edged that diagnosis or its relation to
“poor dental health.” In addition, we
assessed the role of treatment success on
PTB or LBW. A sensitivity analysis was
performed comparing birth outcomes
and the distribution of key variables
across participants who received the
actual treatment and who did not. The
analysis was performed using R (version
4.1), and a P value of <.05 was used to
determine statistical significance.

Results

Through a per-protocol analysis of the
MOTOR trial, 73 of 903 participants
randomized to receive nonsurgical peri-
odontal therapy during pregnancy
(intervention) had missing information
related to the timing of their periodon-
tal treatments and were excluded. Of
note, 4 of the remaining 830 partici-
pants received treatment after preg-
nancy, and therefore, these 4
participants were analyzed as part of the
control group in this per-protocol
adherence analysis. Of the 903 partici-
pants randomized to the control group,
278 had missing information related to
the timing of their periodontal treat-
ment and, therefore, were excluded
from the analysis as we could not con-
firm if the treatment occurred during
pregnancy or after. Of the remaining

625 participants, 2 received periodontal
treatment before 24 weeks of gestation,
and 1 received periodontal treatment
between 24 weeks of gestation and dur-
ing delivery. Therefore, these 3 partici-
pants were analyzed as part of the
intervention group in this per-protocol
adherence analysis. Moreover, by proto-
col adherence, 829 total study partici-
pants received periodontal treatment
during pregnancy, and 626 received
treatment after pregnancy (Figure 1).

Assessing nonsurgical periodontal
treatment during pregnancy
compared to after pregnancy

There were statistically significant dif-
ferences between treatment adherence
groups (Table). Participants who were
treated during pregnancy (intervention)
were of older maternal age, were not
born in the United States, had less
access to medical insurance, and had
higher income compared with partici-
pants who were missing treatment
information or those who had postpar-
tum treatment (control). The variables
that were statistically different between
groups were controlled for in logistic
regression models.

When evaluating nonsurgical peri-
odontal treatment during pregnancy
(intervention) compared with that after
pregnancy (control) through a per-pro-
tocol analysis, gravidae with a prepreg-
nant BMI of 18.5 to <25.0 kg/m” had
significantly higher odds of PTB (13.2%
vs 5.7%; aOR, 2.21; 95% CI, 1.07—4.98).
Among participants who were classified
as overweight (BMI, 25.0 to <30.0 kg/
m? 6.7% vs 9.4%; aOR, 0.68; 95% CI,
0.29—1.59) or obese (BMI, >30 kg/m?;
11.0% vs 9.2%, aOR, 1.26; 95% CI, 0.65
—2.49) or among the other subgroups
analyzed, no significant difference was
seen between the intervention and con-
trol groups (Figure 2).

When assessing only LBW as an
outcome, there was no statistically
significant difference based on sub-
group analysis (Supplemental Figure).
Moreover, there was no significant
difference found when evaluating the
composite outcome of PTB or LBW
based  on subgroup analysis
(Figure 3).
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FIGURE 1
CONSORT diagram

Odds of Low Birthweight Offspring in Gravidae with Periodontitis who Received Treatment During

Pregnancy Compared to After Pregnancy
0Odds of LBW Offspring
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Treated during pregnancy included 3 participants who were initially assigned to the control group (treatment after delivery). Treated after delivery
included 4 participants who were initially assigned to the intervention group (treatment during pregnancy).

CONSORT, Consolidated Standards of Reporting Trials; MOTOR, Maternal Oral Therapy to Reduce Obstetric Risk
Valentine. Nonsurgical periodontal therapy and newborn outcomes. Am J Obstet Gynecol Glob Rep 2023.

Evaluation of nonsurgical
periodontal therapy among patients
with improved periodontal health
status compared to those without
improvement

Of note, 77% of pregnant participants
still met the inclusion criteria for having
periodontitis at the end of their peri-
odontal treatments. Among only gravi-
dae with improved periodontal status
and assessing PTB and LBW outcomes
of those treated during pregnancy vs
those treated after pregnancy, the rates
of PTB and LBW were not significantly
different (13.8% vs 10.4%; aOR, 1.15;
95% CI, 0.52—2.70). Among gravidae
without improvements in periodontal
status, those treated during pregnancy
vs those treated after pregnancy did not
have significantly different rates of PTB
and LBW (10.1% vs 10.4%; aOR, 0.89;
95% CI, 0.58—1.38).

Assessing timing of periodontal
treatment during pregnancy prior to
24 weeks to after 24 weeks of
gestation on preterm birth or low
birthweight

As a further exploratory analysis evalu-
ating whether dental scaling and root
planing were performed in a protocol-
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adherent manner (<24 weeks of gesta-
tion) vs a protocol nonadherent manner
(>24 weeks of gestation), we evaluated
the outcomes among only those partici-
pants who received treatment during
pregnancy (intervention group). Base-
line outcomes among those who
received treatment before 24 weeks of
gestation, after 24 weeks of gestation, or
after delivery (control) are shown in
Supplemental Table. The only differen-
ces between those who had treatment
performed at <24 weeks of gestation
and those who had treatment per-
formed during pregnancy but >24
weeks of gestation included a higher
percentage of individuals who had
immigrated and lived in the United
States <3 years; fewer participants who
were divorced, widowed, or separated;
and a higher income among those that
received periodontal treatment at >24
weeks of gestation.

There was no statistically significant
difference in PTB and LBW based on
immigration status, time in the United
States, self-described ethnicity, maternal
prepregnant BMI, maternal education
status, or household income (Figure 4).
The only statistically significant finding
was among gravidae who had a lack

of self-acknowledgment of their peri-
odontal disease when they met the well-
established clinical criteria for peri-
odontal disease; among this subgroup,
statistically significant higher rates of
PTB and LBW occurred in those with
initiation of periodontal therapy at >24
weeks of gestation compared with those
who received periodontal therapy at
<24 weeks of gestation (33.3% vs
13.1%; aOR, 6.67; 95% CI, 1.08—38.0).

Discussion

Principal findings

Overall, in this per-protocol analysis,
dental scaling and root planing per-
formed during pregnancy did not seem
to show any preventive benefit on
obstetrical outcomes among subgroups
with a potential higher baseline risk of
PTB or LBW offspring.'*~'® We found
that gravidae with a prepregnant BMI
of 18.5 to <25.0 kg/m* who received
nonsurgical periodontal therapy during
pregnancy had more than a 2-fold
increased odds of PTB compared with
similar gravidae who delayed treatment
until after pregnancy; however, there
was no statistically significant associa-
tion with adverse pregnancy outcomes
among gravidae of higher prepregnant


http://www.ajog.org

TABLE

Demographics and characteristics of gravidae

Overall Missing after delivery Missing before delivery Treated after delivery Treated before
Characteristic (N=1806) (n=278) (n=73) (n=626) delivery (n=829)
Age, y n=1805 n=277 n=73 n=626 n=829
mean=£SD, y 25.3+5.5 24.3+5.3 24.2+4.9 25.8+5.5 25.4+5.5
Years lived in the United States, n (%) n=1802 n=276 n=73 n=624 n=829
Born in the United States 872 (48.0) 166 (60.0) 41 (56.0) 256 (41.0) 409 (49.0)
<3 270 (15.0) 41 (15.0) 12 (16.0) 91 (15.0) 126 (15.0)
>3 (but not born in the United States) 660 (37.0) 69 (25.0) 20 (27.0) 277 (44.0) 294 (35.0)
Educational status, n (%) n=1648 n=262 n=70 n=564 n=752
None or elementary 0(0) 0(0) 0(0) 0(0) 0(0)
Junior high (7—8) 146 (8.9) 114.2) 3(4.3) 51 (9.0 81 (11.0)
High school (9—12) 1086 (66.0) 183 (70.0) 53 (76.0) 376 (67.0) 474 (63.0)
College (13—16) 361 (22.0) 62 (24.0) 14(20.0) 116 (21.0) 169 (22.0)
Graduate (>17) 55 (3.3) 6(2.3) 0(0) 21(3.7) 28(3.7)
Marital status, n (%) n=1805 n=277 n=73 n=626 n=829
Divorced, widowed, or separated 72 (4.0 16 (5.8) 227 20(3.2) 34(4.1)
Married or partnered 839 (46.0) 93 (34.0) 22 (30.0) 341 (54.0) 383 (46.0)
Single 894 (50.0) 168 (61.0) 49 (67.0) 265 (42.0) 412 (50.0)
Race and ethnicity, n (%) n=1797 n=277 n=73 n=624 n=823
White non-Hispanic 163 (9.1) 17 (6.1) 3(4.1) 58 (9.3) 85 (10.0)
Black non-Hispanic 671(37.0) 149 (54.0) 36 (49.0) 180 (29.0) 306 (37.0)
Hispanic 938 (52.0) 105 (38.0) 33(45.0) 376 (60.0) 424 (52.0)
Others 25 (1.4) 6(2.2) 1(1.4) 10 (1.6) 8(1.0)
Medical insurance, n (%) n=1763 n=273 n=71 n=607 n=812
Medicaid 1103 (63.0) 196 (72.0) 50 (70.0) 356 (59.0) 501 (62.0)
No insurance 523 (30.0) 64 (23.0) 17 (24.0) 199 (33.0) 243 (30.0)
Private insurance 137 (7.8) 13 (4.8) 4(5.6) 52 (8.6) 68 (8.4)
Income, n (%) n=1002 n=169 n=40 n=328 n=465
<$20,000 704 (70.0) 121 (72.0) 36 (90.0) 213 (65.0) 334 (72.0)
>$20,000 298 (30.0) 48 (28.0) 4(10.0) 115 (35.0) 131 (28.0)
Public assistance, n (%) n=1796 n=276 n=73 n=623 n=824
Enrolled, n (%) 1249 (70.0) 207 (75.0) 51(70.0) 431 (69.0) 560 (68.0)
Occupation, n (%) n=1803 n=277 n=73 n=626 n=276
Employed full time 309 (17.0) 39 (14.0) 14(19.0) 103 (16.0) 153 (19.0)
Employed part time 240 (13.0) 42 (15.0) 8(11.0) 81(13.0) 109 (13.0)
Home maker 647 (36.0) 66 (24.0) 22(30.0) 260 (42.0) 299 (36.0)
Student 113 (6.3) 26 (9.4) 3(4.1) 27 4.3 57 (6.9)
Unemployed 494 (27.0) 104 (38.0) 26 (36.0) 155 (25.0) 209 (25.0)
Self-described dental health, n (%) n=1806 n=278 n=73 n=626 n=829
Unhealthy 1374 (76.0) 217 (78.0) 48 (66.0) 469 (75.0) 640 (77.0)
STlor HIV, n (%) n=661 n=97 n=25 n=226 n=313
No 661 (100.0) 97 (100.0) 25(100.0) 226 (100.0) 313(100.0)
Antibiotics during pregnancy, n (%) n=1123 n=162 n=47 n=389 n=525
No 1123 (100.0) 162 (100.0) 47 (100.0) 389 (100.0) 525 (100.0)
Valentine. Nonsurgical periodontal therapy and newborn outcomes. Am ] Obstet Gynecol Glob Rep 2023. (continued)
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TABLE

characteristics of gravidae (continued)

DemographicsPer Journal style, as there is only 1 table, the Table 1 label and callout were changed to “Table.” and

Overall Missing after delivery Missing before delivery Treated after delivery Treated before
Characteristic (N=1806) (n=278) (n=73) (n=626) delivery (n=829)
BMI, n (%) n=1734 n=267 n=72 n=599 n=796
18.5 to <25.0 kg/m? 631 (36.0) 94 (35.0) 22(31.0) 209 (35.0) 306 (38.0)
25,0 t0 29.9 kg/m? 500 (29.0) 84 (31.0) 18 (25.0) 176 (29.0) 222 (28.0)
>30.0 kg/m? 603 (35.0) 89 (33.0) 32 (44.0) 214 (36.0) 268 (34.0)

BMI, body mass index; SD, standard deviation; ST, sexually transmitted infection.

Valentine. Nonsurgical periodontal therapy and newborn outcomes. Am J Obstet Gynecol Glob Rep 2023.

BMIs or among gravidae with differing
social determinants of health, including
immigration status, time in the United
States, self-described ethnicity, maternal
education status, household income, or
self-described dental health.

Results

Previously published studies have
reported higher odds of PTB among
gravidae of lower prepregnant BMI but

not of higher BMIs.”>*” The current
study findings were consistent with
these previous studies and further dem-
onstrated that dental scaling and root
planing performed during pregnancy
may increase the odds of PTB among
individuals with a BMI of 18.5 to <25.0
kg/m”. However, our findings may also
be affected by selection bias that led to
differences in characteristics and out-
comes. For instance, the control group’s

rate of PTB was 5.7%, which is lower
than the US national average of 10% to
12% of births. However, the US average
is just that, an average that includes
subgroups with a higher incidence of
PTB and subgroups with a lower inci-
dence of PTB. Overall, our per-protocol
assessment of the MOTOR trial sug-
gested that there is a significant interac-
tion between biologic and social
determinants (maternal BMI) and the

FIGURE 2

Odds of PTB in gravidae receiving treatment during pregnancy

Odds of Preterm Birth in Gravidae with Periodontitis who Received Treatment During
Pregnancy Compared to After Pregnancy

0Odds of PTB
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Dental Health Healthy —
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. . . Model
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aCe/ t nICIty Black non-Hispanic o— Unadjusted
Normal (18.5-25 kg/m? =
Body Mass W":(‘ k:/ mz)) N
Overweight (25 - <30 kg/m’
Index (BMI) ©
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The asterisk represents adjusted odds ratios were adjusted for maternal age, marital status, years lived in the United States, self-described race or eth-
nicity, and self-described dental health if not the variable under analysis (eg, self-described dental health—adjusted analysis included adjustment for
maternal age, marital status, years lived in the United States, and self-described race or ethnicity).

BMI, body mass index; PTB, preterm birth.

Valentine. Nonsurgical periodontal therapy and newborn outcomes. Am J Obstet Gynecol Glob Rep 2023.
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FIGURE 3
Odds of PTB or LBW offspring in gravidae who received treatment in pregnancy

Odds of Preterm Birth or Low Birthweight Offspring in Gravidae with Periodontitis who

Received Treatment During Pregnancy Compared to After Pregnancy
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nicity, and self-described dental health if not the variable under analysis (eg, self-described dental health—adjusted analysis included adjustment for
maternal age, marital status, years lived in the United States, and self-described race or ethnicity).

BMI, body mass index; LBW, low birthweight; PTB, preterm birth.
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FIGURE 4
0dds of PTB or LBW offspring in gravidae who received treatment >24 weeks in pregnancy

Odds of PTB or LBW Offspring in Gravidae with Periodontitis who Received Treatment Late in Mid-
Trimester of Pregnancy (>24 Weeks) Compared to Early Mid-Trimester (<24 Weeks)**
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risk of occurrence of PTB with peri-
odontal disease and/or timing of non-
surgical periodontal therapy. Further
teasing apart these factors will require
prospective studies aimed at identifying
the underlying causal mechanisms,
inclusive of social determinants.

In addition, when evaluating proto-
col-adherent treatment (dental scaling
and root planing performed at <24
weeks of gestation) vs protocol nonad-
herent treatment (dental scaling and
root planing performed at >24 weeks of
gestation) during pregnancy, the only
significant finding was among individu-
als with a lack of acknowledgment of
poor oral health, even though they
objectively were diagnosed to have peri-
odontal disease. Lack of acknowledg-
ment of poor oral health is a metric of
understanding one’s medical condi-
tions, and this lack of understanding
among study participants was associ-
ated with both a delay in per-protocol
therapy and a significantly increased
risk of PTB in participants who received
treatment at >24 weeks of gestation
compared with those who were treated
at <24 weeks of gestation. A possible
reason for this finding is that individu-
als who believed there was no concern
about their oral health status potentially
did not complete home cleaning regi-
mens to improve their overall periodon-
tal health status. This analysis was
exploratory, and caution should be used
in its interpretation. Our findings
highlighted the importance of educating
and facilitating the understanding of
the importance of assessing one’s oral
health and correlating that with objec-
tive measures and suggested that risk-
based stratification based on the patient
report may not reflect actual periodon-
tal disease. Further studies are needed
to confirm our findings and more rigor-
ously evaluate whether a patient’s lack
of understanding of their poor oral
health leads to delays in treatment and
adversely affects pregnancy and off-
spring outcomes.

Clinical implications

The mechanism for how dental scaling
and root planing may affect the rates of
PTB or LBW offspring are currently
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unknown; however, there are 2 poten-
tial pathways: bacteremia with micro-
biome alterations and/or effects on
localized and systemic inflammation.

Transient bacteremia occurs during
dental cleaning, including dental scaling
and root planing, which, for some pop-
ulations, can result in systemic infec-
tion. As such, the American Heart
Association recommends that individu-
als with known risk factors (ie, pros-
thetic heart valves) receive antibiotic
prophylaxis before invasive dental
cleaning.’™”" Studies evaluating the
sparse, low biomass placental micro-
biome have demonstrated that the
greatest degree of sharedness occurs
with the oral microbiota.” > Thus, 1
theory on how periodontal treatment
during pregnancy may alter the risk of
PTB is through modulation or dysregu-
lation of other niche microbiomes dur-
ing these transient bacterial seeding
events, where the oral microbes serve as
both the inoculum and source of hema-
togenous spread.

Nonsurgical periodontal treatment
alters systemic markers of inflamma-
tion, and inflammation is a well-known
risk factor for PTB.”*"*" Within 1 day
after dental scaling and root planing,
markers of systemic inflammation
(including  high-sensitive = C-reactive
protein, interferon-y, and interleukin
12p70) and baseline body temperature
increase.”’ Although one study demon-
strated no improvement in systemic
markers of inflammation up to 6 weeks
after treatment, other studies have
revealed decreases in biomarkers of
inflammation up to 4 weeks after treat-
ment."'~* These data indicate that
there is a transient increase in markers
of systemic inflammation directly after
nonsurgical periodontal therapy that
later leads to likely improvements in
systemic inflammation.

Research implications

Our study demonstrated that there may
exist varying obstetrical outcomes
related to dental scaling and root plan-
ing during pregnancy among differing
subsets of gravidae, namely, those with
lower BMIs. Previous studies alluding
to transient increased  systemic

inflammation and transient bacteremia
in the days after treatment provided
biologic plausibility that our findings
may be related to these known triggers
of PTB. Innovative efforts focusing on
the prevention rather than the treat-
ment of periodontitis, thereby avoiding
increased transient systemic inflamma-
tion or possible alterations in the micro-
biome, are of great importance. Future
studies should consider the evaluation
of interventions to prevent or treat peri-
odontitis concerning both timing and
baseline obstetrical risk by maternal
characteristics.

Strengths and limitations

Our study has several notable strengths.
The large sample size of 1455 partici-
pants provided the ability to detect dif-
ferences between subgroups and
increased internal validity. In addition,
our per-protocol analysis ensured that
study participants assigned to the treat-
ment or control group did not have
contamination between groups as we
accounted for any treatment during
pregnancy in the treatment group.
Moreover, there were 351 of 1806 par-
ticipants (19.4%) enrolled in the
MOTOR trial that did not have data on
the timing of periodontal treatment
during or after pregnancy, preventing
adjudication and evaluation of potential
crossover, and the number of partici-
pants with these missing data was
unbalanced between groups (73 in the
treatment group and 278 in the control
group). There was evidence for cross-
over between groups, as seen in the cur-
rent per-protocol analysis. In the subset
of participants without data on when
they received dental scaling and root
planing, we were unable to determine
which participants followed the proto-
col and which participants did not.

The limitations of this secondary
analysis of the MOTOR trial data
included the lack of power to demon-
strate statistically significant associa-
tions. In posthoc analyses, we
determined that we had a 60% power to
detect an odds ratio (OR) of <2.0 in the
total sample population and a 50%
power to detect an OR of <2.0 compar-
ing participants treated at <24 vs >24
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weeks. Therefore, the results of this
study were exploratory. However, the
results need cautious interpretation
and confirmation in larger studies. Our
results only suggested associations and
did not infer causality. Moreover, a per-
protocol analysis has the potential for
attrition bias that results in confound-
ing and could have affected our results.
Although the individual randomized
nature of the study helped promote
equal distribution of participants with
various background differences to
ensure neither the control group nor
the intervention group had a more or
less predominance of any subpopula-
tion, we were unable to evaluate the his-
tory of PTB as a variable of interest
because of the 407 participants having
missing data on this variable. Finally,
we did not correct for multiple compar-
isons within our analyses because of the
independent nature of each analysis.

Conclusion

Overall, nonsurgical periodontal ther-
apy performed during the second or
third trimester of pregnancy, as imple-
mented through the protocol in the
MOTOR trial, was not associated with
any preventive benefit on obstetrical
outcomes. However, periodontal treat-
ment during pregnancy was associated
with increased odds of PTB among
women with a prepregnant BMI of 18.5
to <25.0 kg/m” compared with women
who had delayed treatment after preg-
nancy. Future studies are needed to
explore potential biologic pathways
linking such characteristics to obstetri-
cal outcomes and the relationship with
periodontitis.

Glossary
aOR: Adjusted odds ratio
BMI: Body mass index
CI: Confidence interval
LBW: Low birthweight newborn
MOTOR: Maternal Oral Therapy to
Reduce Obstetric Risk
OR: Odds ratio
PTB: Preterm birth [ |

Supplementary materials
Supplementary material associated
with this article can be found in the
online version at doi:10.1016/j.xagr.
2023.100167.
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