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BACKGROUND: Maternal obesity has risen in the United States in recent decades.

OBJECTIVE: This study aimed to evaluate the impact of maternal obesity on the risk for spontaneous preterm delivery and the risk for overall
preterm delivery among patients with cervical cerclage placement.

STUDY DESIGN: This was a retrospective study in which data from the California Office of Statewide Health Planning and Develop-
ment linked birth file from 2007 to 2012 were used, yielding a total of 3654 patients with and 2,804,671 patients without cervical
cerclage placement. Exclusion criteria included patients with missing information on body mass index, multiple gestation, anomalous
pregnancies, and gestations <20 weeks or >42 weeks. Patients in each group were identified and were further categorized based on
body mass index with the nonobese group defined as having a body mass index of <30 kg/m?, the obese group defined as having a
body mass index of 30 to 40 kg/m?, and the morbidly obese group defined as having a body mass index >40 kg/m?. The risks for
overall and spontaneous preterm delivery were compared between patients without obesity and those with obesity or those with morbid
obesity patients. The analysis was stratified by cerclage placement.

RESULTS: Among patients who underwent cerclage placement, the risk for spontaneous preterm delivery was not significantly different in the
obese and morbidly obese group when compared with the nonobese group (24.2% vs 20.6%; adjusted odds ratio, 1.18; 95% confidence inter-
val, 0.97—1.43; and 24.5% vs 20.6%; adjusted odds ratio, 1.12; 0.78—1.62, respectively). However, among patients without cerclage place-
ment, the obese and morbidly obese groups had a higher risk for spontaneous preterm delivery than the nonobese group (5.1% vs 4.4%;
adjusted odds ratio, 1.04; 1.02—1.05; and 5.9% vs 4.4%; adjusted odds ratio, 1.03; 1.00—1.07, respectively). The risks for overall preterm
delivery at <37 weeks’ gestation were higher for the obese and morbidly obese groups than for the nonobese group among patients with cerclage
(33.7% vs 28.2%; adjusted odds ratio, 1.23; 1.03—1.46; and 32.1% vs 28.2%; adjusted odds ratio, 1.01; 0.72—1.43, respectively). Similarly,
among patients without cerclage placement, the risks for preterm delivery at <37 weeks’ gestation were higher for the obese and morbidly obese
groups than for the nonobese group (7.9% vs 6.8%; adjusted odds ratio, 1.05; 1.04—1.06; and 9.3% vs 6.8%; adjusted odds ratio, 1.10; 1.08
—1.13, respectively).

CONCLUSION: Among patients who received a cervical cerclage for the prevention of preterm birth, obesity was not associated
with an increased risk for spontaneous preterm delivery. However, it was associated with an overall increased risk for preterm
delivery.
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Introduction

The prevalence of obesity among
pregnant women was estimated to be
between 18.5% and 38.3%.' " Mater-
nal obesity is a preventable and modi-
fiable risk factor for many adverse
pregnancy outcomes, including hyper-
tensive disorders, gestational diabetes,
thromboembolic events, stillbirths,
cesarean deliveries,” ' and preterm
delivery."' ~"*

Spontaneous preterm birth contrib-
uted to approximately 60% of all pre-
term  births,'*'">  whereas medically
indicated preterm birth contributed to
the remaining 30% to 40% of all pre-
term births.'®"” The effect of obesity on
each type of preterm delivery has been
shown to be variable. Previous studies
have demonstrated that obesity could

be a protective factor against spontane-
ous preterm delivery.'®'? Existing labo-
ratory data suggest that obesity may be
associated with higher endogenous
ghrelin production, which may inhibit
oxytocin receptor activity and lead to
suppression of spontaneous labor.*’
Conversely, previous data also demon-
strated that the presence of inflamma-
tory biomarkers associated with obesity
may play a role in the increased risk for
spontaneous preterm birth.”’ Mean-
while, other studies have shown that
obesity is associated with an increased
risk for medically indicated preterm
delivery.”>** One study demonstrated
that as maternal body mass index
(BMI) increased, the risks for both med-
ically indicated and spontaneous pre-
term deliveries increased accordingly.”
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Why was this study conducted?

Key findings

for overall preterm delivery.

Current literature on the risk for preterm delivery overall and for spontaneous
preterm delivery among patients with obesity and morbid obesity with cervical
cerclage is limited and contradictory, necessitating further elucidation.

Among patients with cervical cerclage, obesity does not increase the risk for
spontaneous preterm delivery. However, it is associated with an increased risk

What does this add to what is known?

This study provides further clarity on the risks for overall and spontaneous pre-
term delivery among patients with obesity with cervical cerclage. The findings of
this study should be used in the counseling of patients with obesity who require
cerclage placement and provide reassurance on the efficacy of cerclage in women
with obesity. This study also highlights the risks for preterm delivery associated
with obesity secondary to other medical indications.

Among patients with preexisting
risks for preterm delivery that necessi-
tate cervical cerclage placement, data on
whether obesity affects the efficacy of
cerclage placement are limited and con-
flicting. Among women with cerclage, it
was shown that maternal obesity did
not seem to impact the rates of overall
preterm delivery”> and spontaneous
preterm delivery.26 However, a retro-
spective study demonstrated that there
was an inverse correlation between BMI
and gestational age at delivery among
patients with cervical cerclage.”” Some
researchers theorized that the increased
abdominal pressure on the cerclage may
have contributed to cerclage failure.””**

Thus far, the data on maternal obe-
sity and preterm delivery among
patients with cerclage are sparse and
conflicting, necessitating further eluci-
dation. Therefore, we aimed to evaluate
the risk for preterm delivery associated
with obesity among patients with cerc-
lage using a large population-based
cohort study. We hypothesized that
maternal obesity increased the risks for
spontaneous preterm delivery and over-
all preterm delivery among patients
with cervical cerclage.

Materials and Methods

This was a retrospective study in which
data from the California Office of State-
wide Health Planning and Development
linked birth file from 2007 to 2012 were
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used, which is a birth registry database
that was linked to hospital discharge
International Classification of Diseases,
Ninth Revision (ICD-9), billing codes.
Cohort exclusion criteria included
patients with missing data on BMI,
multiple gestation, anomalous pregnan-
cies, and gestations <20 weeks or >42
weeks (Figure 1). Patients with cerclage
placement were identified using hospital
birth records. Patients in each group
were identified and were further catego-
rized based on maternal prepregnancy
BMI, with the nonobese group defined
as having a BMI of <30 kg/m? the
obese group as having a BMI of 30 to 40
kg/m?, and morbidly obese group as
having a BMI >40 kg/m”. The primary
outcome of interest was preterm deliv-
ery, defined as any delivery between 20
+0/7 weeks and 36+6/7 weeks’ gesta-
tion. Furthermore, we evaluated the risk
for severe prematurity, defined as deliv-
eries up to 34+6/7 weeks’ gestation. The
outcomes of interest were further delin-
eated as deliveries following spontane-
ous labor based on ICD-9 code 644.0 to
644.2. The risk for preterm delivery
associated with obesity was estimated
separately for pregnancies that required
cervical cerclage and pregnancies that
did not require cerclage.

The demographics of interest are
included Table 1. Categorical variables
were compared between the 2 groups
using the chi-square test. A 2-tailed P

value of <.05 was used as the threshold
for statistical significance. Logistic
regression analysis was used to estimate
the association between BMI group and
the risk for preterm delivery. Odd ratios
(ORs) with 95% confidence intervals
(CIs) were calculated and adjusted ORs
(aORs) were adjusted for race, insur-
ance type, hypertension, preeclampsia,
pregestational diabetes, gestational dia-
betes, history of preterm delivery, and
maternal age. Bootstrapping was per-
formed 50 times in the full sample to
evaluate the risk for spontaneous pre-
term delivery given the relatively limited
cohort of patients with a cerclage with
morbid obesity. Statistical analyses were
performed using Stata 14 (StataCorp,
College Station, TX). This study was
approved by the California State Uni-
versity — Fullerton Institutional Review
Board (IRB# HSR-19-20-548).

Results

This  retrospective  cohort  study
included 3654 pregnant patients with
cerclage placement among which there
were 184 patients with morbid obestiy,
832 patients with obesity, and 2638
patients without obesity. The group of
2,784,882 patients without cervical cerc-
lage included 81,700 patients with mor-
bid obesity, 489,536 patients with
obesity, and 2,233,435 patients without
obesity. The demographics of all
patients in each BMI group are shown
in Table 1. Compared with the popula-
tion without obesity, the groups with
obesity and morbid obesity demon-
strated higher rates of pregestational
and gestational complications including
chronic  hypertension, preeclampsia,
pregestational diabetes, gestational dia-
betes, and higher rates of previous pre-
term delivery, and a history of cesarean
delivery.

The risks for spontaneous preterm
deliveries were not different between
those who received a cerclage in the
obese and morbidly obese groups and
those in the nonobese group (24.2% vs
20.6%; aOR, 1.18; 0.97—1.43; and 24.5%
vs 20.6%; aOR, 1.12; 0.78—1.62, respec-
tively) (Table 2). However, among
patients without cerclage placement, the
obese and morbidly obese groups had a
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FIGURE 1
The cohort selection
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higher risk for spontaneous preterm
delivery than the nonobese group (5.1%
vs 4.4%; aOR, 1.04; 1.02—1.05; and 5.9%

respectively). After bootstrapping was
performed, the risks for spontaneous
preterm delivery remained the same

vs 44%; aOR, 1.03; 1.00—1.07, (Supplementary Table 1).
TABLE 1
Demographics of patients in the nonobese, obese, and morbidly obese
groups
Obese Morbidly obese
Demographics Nonobese  (BMI 30.0—40.0 kg/m? (BMI >40 kg/m?)  Pvalue
2,236,073 490,368 81,884

Maternal age, mean+SD 28.2+6.4 28.5+6.0 28.8+£5.6 <.0001
Gestational age at delivery 39(38—40) 39 (38—40) 39 (38—40) <.0001
Race

White 41 53.3 46.3 <.001

Black 1 1.6 24

Hispanic 54.5 41.2 47.7

Asian 0.9 0.5 0.5

Mix 1.6 2.3 2

Other 0.9 1.1 1.1
Chronic hypertension 1 1.8 31 <.001
Preeclampsia 2.6 49 7.6 <.001
Pregestational diabetes mellitus 0.04 0.2 0.5 <.001
Gestational diabetes mellitus 1.7 37 5.6 <.001
Private insurance 50.7 40.8 40.8 <.001
History of preterm 0.3 0.4 0.6 <.001
History of cesarean delivery 13.2 216 28.4 <.001
BMI, body mass index.
Nguyen. Obesity and preterm delivery risk with cervical cerclage. Am J Obstet Gynecol Glob Rep 2023.

Among patients with cerclage place-
ment, the rates of overall preterm deliv-
ery at <37 weeks’ gestation in the obese
and morbidly obese groups were higher
than those in the nonobese group
(33.7% vs 28.2%; aOR, 1.23; 1.03—1.46;
and 32.1% vs 28.2%; aOR, 1.01; 0.72
—1.43, respectively) as demonstrated in
Table 3. Similarly, the rates of preterm
delivery at <34 weeks’ gestation in the
obese group was higher than those in
the nonobese group (21% vs 16.9%;
aOR, 1.33; 1.08—1.63). The morbidly
obese group carried the highest rate of
preterm delivery at <34 weeks’ gesta-
tion when compared with the nonobese
group (25% vs 16.9%; aOR, 1.54; 1.06
—2.23) (Figure 2).

Among patients without cerclage
placement, the obese and morbidly
obese groups continued to demonstrate
increased risks for preterm delivery
when compared with the nonobese
group, similar to the trend seen in the
population of patients with cerclage
(Figure 2). The rates for preterm deliv-
ery at <37 weeks’ gestation in the obese
and morbidly obese groups were higher
than that in the nonobese group (8.1%
vs 6.7%; aOR, 1.04; 1.03—1.05; and 9.5%
vs 6.7%; aOR, 1.07; 1.04—1.10, respec-
tively). Similarly, the rates of preterm
delivery <34 weeks’ gestation in the
obese and morbidly obese group were
higher than that in the nonobese group,
(3.3% vs 2.5%; aOR, 1.11; 1.09—1.14;
and 3.9% vs 2.5%; aOR, 1.13; 1.08—1.17,
respectively).

Discussion

Principal findings

Among patients with cervical cerclage,
there was no difference in the risk for
spontaneous preterm delivery among
all of the BMI groups. However, mater-
nal obesity was associated with an over-
all increased risk for preterm delivery.
Specifically, the risk for overall preterm
delivery by 34 weeks’ gestation was 33%
higher among women with obesity and
54% higher among women with morbid
obesity. Together, these findings suggest
that the primary reason for the observed
increase in preterm delivery associated
with obesity was because of medical
indications.
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TABLE 2

The risks for spontaneous preterm delivery among patients with and those without cerclage

BMI, body mass index; Cl, confidence interval; OR, odds ratio.

2 The data are presented as number (percentage); o

morbid obesity have a BMI >40 kg/m?.

Spontaneous Adjusted OR”

Cerclage groups Obesity type preterm delivery® OR (95% Cl) (95% CI)
Cerclage placed Nonobese® 544 (20.6) Ref Ref

Obese 201 (24.2) 1.23 (1.02—1.47) 1.18 (0.97—1.43)

Morbidly obese 45 (24.5) 1.25(0.88—1.77) 1.12(0.78—1.62)
Without cerclage Nonobese 99,125 (4.4) Ref Ref

Obese 25,102 (5.1) 1.16 (1.15—1.18) 1.04 (1.02—1.05)

Morbidly obese 4802 (5.9) 1.34 (1.31-1.39) 1.03 (1.00—1.07)

ORs were adjusted for maternal age, race, insurance type, hypertension, preeclampsia, pregestational diabetes mellitus, gestational diabetes melli-
tus, history of preterm delivery, and history of cesarean delivery; © People without obesity are those with a BMI <30 kg/m?, people with obesity are those with a BMI of 30 to 40 kg/m?, and those with
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Results in the context of what is
known

Obesity continues to serve as one of the
major risk factors for many adverse
pregnancy complications. In existing lit-
erature, the association between obesity
and preterm delivery in patients with
cerclage has been conflicting. In one
study, maternal obesity was observed to
not have an impact on the gestational
age at delivery among women with a
cerclage,”” whereas another study
showed that BMI was a significant pre-
dictor of preterm delivery.”’

Our study has further elucidated the
risks for preterm delivery. In the patient
population at risk for preterm delivery
with a need for cerclage placements,
this study demonstrated that obesity
was not associated with a higher risk for
preterm delivery secondary to the onset
of spontaneous labor. This finding reas-
suringly suggests that cerclage is as effi-
cacious in preventing spontaneous
preterm delivery in women with obesity
as it is in women without obesity. How-
ever, the overall risk for preterm deliv-
ery was higher in the obese and
morbidly obese groups. These findings
suggest that medically indicated pre-
term deliveries may have been a major
contributor to the observed increase in
the overall preterm delivery in our study
and in other published studies.””

In the population of pregnant patients
without cervical cerclage, the mechanisms
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of how obesity impacts spontaneous pre-
term delivery is thought to be a conse-
quence of the increased levels of
cytokines causing prostaglandin produc-
tion and matrix-degrading enzymes,
which is associated with cervical ripening,
weakening of the membranes, and pre-
term contractions.”””’ The results of this
study demonstrated that among patients
with cerclage, the impact of obesity and
morbid obesity on spontaneous preterm
delivery was mitigated such that the risks
were the same as those of patients without
obesity. Increased adipokines from vis-
ceral fats in patients with obesity have
been shown to increase systemic
inflammation,”"”* contributing to many
obesity-related maternal complications,
such as endothelial damage and insulin
resistance seen in preeclampsia and gesta-
tional diabetes, respectively, among other
gestational disorders.” "> The results
from this study of patients with obesity
and morbid obesity with cerclage align
with the current literature on their coun-
terparts without cerclage, demonstrating
the role of obesity in increasing the overall
preterm delivery risks associated with
other gestational disorders.

Other factors surrounding the cervi-
cal cerclage placement procedure could
potentially play a role in cerclage effec-
tiveness. Based on current knowledge,
cerclage suture materials have been
proposed to have differential effects on
pregnancy loss. In a prospective cohort

study, it was noted that the risk for
pregnancy loss and preterm birth when
using a monofilament suture was lower
than when braided suture was used
(7% vs 18%; relative risk, 0.34; 95% CI,
0.18—0.63; and 17% vs 28%; P=.0006,
respectively).”” However, a recent,
large randomized control trial (the
Cerclage Suture Type for an Insuffi-
cient Cervix and its Effects on Health
Outcomes trial) in which monofila-
ment and braided suture for cervical
cerclage were compared showed no dif-
ference in the primary outcome of
pregnancy loss.”” The effects of differ-
ent suture materials on preterm birth
in obese and nonobese populations
deserve further elucidation. Physicians
who perform cerclage could also face
technical challenges during placement
because of obesity status, requiring
expert skills. Furthermore, a retrospec-
tive study in which the effectiveness of
the McDonald vs Shirodkar cerclage
type was investigated suggested that in
normal patients, when compared with
patients who were overweight, cerclage
type did not seem to impact pregnancy
duration. However, when patients with
obesity who received the McDonald
cerclage were compared with those
who received the Shirodkar cerclage,
they had significantly longer pregnan-
cies.” The Shirodkar cerclage pre-
sented a more technically challenging
procedure. Similar to any other
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TABLE 3

The risks for preterm delivery at <37weeks and <34 weeks of gestation among patients with obesity and morbid obesity and with and without

cerclage

Adjusted OR
(95% Cl)

Adjusted OR”
(95% CI)
Ref

OR (95% ClI)

Pvalue

Preterm <37 wk

OR (95% ClI)

Pvalue

Preterm <34 wk®

N

Obesity type
Nonobese®

Cerclage groups

Ref

Ref

.009

745 (28.2)

Ref

.001

445 (16.9)

2638

Cerclage placed

1.23 (1.03—1.46)

1.29 (1.09-1.52)

1.33(1.08—1.63) 280 (33.7)

1.31 (1.08—1.60)

175 (21.0)

832

Obese

1.01 (0.72—1.43)

1.20 (0.87—1.65)

59 (32.1)

1.54 (1.06—2.23)

46 (25.0) 1.64 (1.16—2.33)

Morbidly obese

Ref

Ref

<.0001

153,620 (6.7)

Ref

Ref

<.0001

56,815 (2.5)

Nonobese 2,233,435

Without cerclage

1.04 (1.03—1.05)

1.18 (1.17—1.20)

39,417 (8.1)

1.11(1.09-1.14)

1.30 (1.28—1.32)

16,077 (3.3)

489,536

Obese

1.07 (1.04—1.10)

1.41 (1.38—1.45)

7724 (9.5)

1.13(1.08—1.17)

1.56 (1.50—1.62)

3195 (3.9)

81,700

Morbidly obese
BMI, body mass index; Cl, confidence interval; OR, odds ratio.

2The data are presented as number (percentage); ° ORs were adjusted for maternal age, race, insurance type, hypertension, preeclampsia, pregestational diabetes, gestational diabetes, history of preterm delivery, and history of cesarean delivery; ¢ People without obe-

sity are those with a BMI <30 kg/mz, people with obesity are those with a BMI of 30 to 40 kg/mz, and those with morbid obesity have a BMI >40 kg/m2

Nguyen. Obesity and preterm delivery risk with cervical cerclage. Am J Obstet Gynecol Glob Rep 2023.

surgical procedures, cerclage effective-
ness, in large part, depend on the skills
of the practitioners.

Clinical implication

Based on the results of this study,
patients who meet the criteria for his-
tory-indicated cerclage should be
counseled on the risk for preterm
delivery associated with obesity and
its link with medical indications and
adverse pregnancy outcomes. Reassur-
ance should be provided to patients
with obesity because the procedure
itself seemed to be equally efficacious
in patients with obesity as in patients
without obesity. More importantly,
the results of this study could provide
further information on risk stratifica-
tion for pregnancies affected by obe-
sity during preconception counseling
and initial prenatal visits. As such,
during preconception counseling,
patients with a history of cerclage
placement in a previous pregnancy
should be encouraged to optimize
their BMI before a future pregnancy
to further lower their risk for preterm
delivery.

Strengths and limitations

One of the main strengths of this study
was the large cohort of patients with
cerclage placement during pregnancy,
which further allowed us to study the
risks for preterm delivery in a rela-
tively small subgroup of women with
cerclage and a BMI of >40 kg/m”. The
large cohort of patients with and with-
out cerclage allowed us to evaluate the
overall risk for preterm delivery asso-
ciated with maternal obesity and to
adjust for many of the common medi-
cal conditions that lead to medically
indicated preterm deliveries. Further-
more, in this study, we were able to
separately analyze the impact of obe-
sity on the preterm delivery risks in
the general population without cerc-
lage placement to comprehensively
evaluate whether these risks could per-
sist in patients with cerclage. This
study evaluated the impact of obesity
on the risk for spontaneous preterm
delivery while further assessing the
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FIGURE 2

Risks for preterm delivery in patients with and without cervical cerclage

Risk of Preterm Delivery in Patients with Cerclage
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@ Preterm Delivery < 37 weeks
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overall risk for preterm delivery in this
particular population.

We acknowledge the limitations of
this study. Because of the nature of this
study in that a population-based data
registry was used, it is subject to data
entry and coding errors. Furthermore,
patients with history-indicated, ultra-
sound-indicated, or physical examina-
tion-indicated cerclage were grouped
together, and the indications leading to
cerclage placement and the appropriate-
ness of cerclage placement could not be
stratified further and evaluated because
of the lack of specification in the data
registry. In addition, we acknowledge
the limited sample size of patients with
morbid obesity with a cervical cerclage
and the requirement for performing
bootstrapping. We cannot fully deter-
mine the risk in this unique group and
more studies would be needed to fur-
ther elucidate this. Lastly, given the ret-
rospective cohort study design, the
findings should be interpreted within its
limitation. As such, the findings may
not necessarily establish causation
between obesity and preterm delivery in
the cerclage population, and thus, fur-
ther randomized control trials are
needed to evaluate this role.

Conclusion

Maternal obesity is not associated with
an increased risk for spontaneous pre-
term delivery. Patients with obesity and
morbid obesity should be reassured that
cerclage does not seem to be differen-
tially efficacious in preventing sponta-
neous preterm labor in this group when
compared with cerclage in their
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counterparts without obesity, but they
should be aware that they are still at
risk for overall preterm delivery because
of other gestational complications.

Supplementary materials
Supplementary material associated with
this article can be found in the online

version at doi:10.1016/j.xagr.2023.10
0211.
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